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UNCLASSIFIED

Department of the Navy
FY 2000 RDT&E Program Exhibit R-1

APPROPRIATION: 1319n Research, Development, Test and Evaluation, Navy DATE: February 1999

Thousands of Dollars

Program
R-1 Element Budget Security
Line Number Number Item Nomenclature Activity FY 1998 FY 1999 FY 2000 Classification

30 0603207N  Air/Ocean Tactical Application 4 25,829 25,643 30,109 U

31 0603216N Aviation Survivability 4 15,359 11,103 7,280 U

32 0603254N ASW Systems Development 4 23,263 25,872 17,780 U
(R2/R3 Materials provided in Classified Budget Book)

33 0603261N Tactical Airborne Reconnaissance 4 12,874 1,474 1,975 U

34 0603382N  Adv Combat System Technology 4 4,813 6,634 6,828 U

35 0603502N  Surface & Shallow Water Mine Countermeasures 4 70,143 88,211 82,465 U

36 0603504N  Adv Submarine Combat Systems Dev 4 58,849 67,766 - U
(R2/R3 Materials included in Classified Budget Book)

37 0603506N  Surface Ship Torpedo Defense 4 - 4,989 640

38 0603512N Carrier Systems Development 4 54,046 109,208 142,783 U

39 0603513N  Shipboard System Component Dev 4 56,961 100,748 108,334 U

40 0603514N  Ship Combat Survivability 4 2,201 - - U

41 0603525N PILOT FISH 4 114,648 116,393 94,085 U
(Classified -- Material Not Available)

42 0603527N RETRACT LARCH 4 - - 7,834
(Classified -- Material Not Available)

43 0603536N RETRACT JUNIPER 4 9,365 11,030 5,983 U
(Classified -- Material Not Available)

44 0603542N  Radiological Control 4 2,863 3,587 605 U

45 0603553N  Surface ASW 4 3,738 1,075 2,949 U

46 0603561N Advanced Submarine System Dev 4 106,790 60,321 115,767 U

47 0603562N Submarine Tactical Warfare Sys 4 3,950 4,517 4,667 U

48 0603563N  Ship Concept Advanced Design 4 5,264 7,077 5,318 U

49 0603564N  Ship Prelim Design & Feasibility Studies 4 17,721 8,929 12,012 U

50 0603570N  Advanced Nuclear Power Systems 4 121,590 118,067 146,208 U
(R2/R3 Materials included in Classified Budget Book)

51 0603573N  Adv Surface Machinery Systems 4 29,514 24,344 17,727 U

52 0603576N CHALK EAGLE 4 130,232 121,316 95,329 U
(Classified -- Material Not Available)

53 0603582N Combat System Integration 4 11,059 21,774 46,740 U
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UNCLASSIFIED

Department of the Navy
FY 2000 RDT&E Program Exhibit R-1

APPROPRIATION: 1319n Research, Development, Test and Evaluation, Navy DATE: February 1999

Thousands of Dollars

Program
R-1 Element Budget Security
Line Number Number Item Nomenclature Activity FY 1998 FY 1999 FY 2000 Classification
54 0603609N  Conventional Munitions 4 36,870 40,596 34,309 U
55 0603611M Marine Corps Assault Vehicles 4 67,202 103,966 94,843 U
56 0603612M MC Mine Countermeasures 4 - 1,953 U
57 0603635M MC Ground Combat/Support System 4 41,118 54,251 42,654 U
58 0603654N Jt Serv Explosive Ordnance Dev 4 10,142 10,458 11,168 U
59 0603658N Cooperative Engagement Capability 4 200,512 200,635 114,931 U
60 0603713N Ocean Engineering Development 4 9,953 15,219 16,813 U
61 0603721N Environmental Protection 4 50,718 71,170 70,793 U
62 0603724N Navy Energy Program 4 4,005 4,571 4,984 U
63 0603725N  Facilities Improvement 4 6,387 1,853 1,985 U
64 0603734N CHALK CORAL 4 90,767 97,251 42,707 U
(Classified -- Material Not Available)
65 0603739N  Navy Logistic Productivity 4 - 2,993 -
(Prior Year Only -- R2/R3 Not Required)
66 0603746N RETRACT MAPLE 4 111,723 115,198 122,217 U
(Classified -- Material Not Available)
67 0603748N LINK PLUMERIA 4 32,489 21,775 48,254 U
(Classified -- Material Not Available)
68 0603751N RETRACT ELM 4 20,619 19,415 19,535 U
(Classified -- Material Not Available)
69 0603755N  Ship Self Defense 4 9,253 12,120 5,654 U
70 0603764N LINK EVERGREEN - - 7,879
(Classified -- Material Not Available)
71 0603787N  Special Processes 4 82,074 81,490 69,332 U
(Classified -- Material Not Available)
72 0603790N NATO Research and Development 4 5,526 8,852 5,461 U
73 0603795N  Guns Weapons System Technology 4 61,282 78,858 101,489 U
74 0603800N Joint Adv Strike Technology Program 4 448,236 468,509 241,238 U
75 0603851M Non -Lethal Warfare Dem/Val 4 16,073 34,512 23,277 U
76 0603857N  All Service Combat ID Eval Team (ASCIET) 4 - - 13,027
77 0603860N JPALS 4 2,825 - - U
78 0603889N Counterdrug RDT&E 4 15,883 - -
(Prior Year Only -- R2/R3 Not Required)
79 0604327N Hard and Deeply Buried Target Defeat System 4 4,582 2,993 4,924 U
80 0604707N SEW Architecture/Eng Support 4 12,860 19,804 35,170 U
Total Demonstration and Validation (Dem/Val) 2,222,171 2,408,520 2,086,062
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UNCLASSIFIED
Department of the Navy
FY 2000 RDT&E Program Exhibit R-1
Alphabetic Listing

APPROPRIATION: 1319n Research, Development, Test and Evaluation, Navy DATE: February 1999

Thousands of Dollars

Program
R-1 Element Budget Security
Line Number Number Item Nomenclature Activity FY 1998 FY 1999 FY 2000 Classification
34 0603382N  Adv Combat System Technology 4 4,813 6,634 6,828 U
36 0603504N  Adv Submarine Combat Systems Dev 4 58,849 67,766 - U
50 0603570N  Advanced Nuclear Power Systems 4 121,590 118,067 146,208 U
(R2/R3 Materials included in Classified Budget Book)
46 0603561N Advanced Submarine System Dev 4 106,790 60,321 115,767 U
30 0603207N  Air/Ocean Tactical Application 4 25,829 25,643 30,109 U
76 0603857N All Service Combat ID Eval Team (ASCIET) 4 - - 13,027
32 0603254N ASW Systems Development 4 23,263 25,872 17,780 U
(R2/R3 Materials provided in Classified Budget Book)
31 0603216N  Aviation Survivability 4 15,359 11,103 7,280 U
64 0603734N CHALK CORAL 4 90,767 97,251 42,707 U
(Classified -- Material Not Available)
52 0603576N CHALK EAGLE 4 130,232 121,316 95,329 U
(Classified -- Material Not Available)
38 0603512N Carrier Systems Development 4 54,046 109,208 142,783 U
53 0603582N Combat System Integration 4 11,059 21,774 46,740 U
78 0603889N Counterdrug RDT&E 4 15,883 - -
(Prior Year Only -- R2/R3 Not Required)
61 0603721N Environmental Protection 4 50,718 71,170 70,793 U
63 0603725N  Facilities Improvement 4 6,387 1,853 1,985 U
79 0604327N Hard and Deeply Buried Target Defeat System 4 4,582 2,993 4,924 U
74 0603800N Joint Adv Strike Technology Program 4 448,236 468,509 241,238 U
77 0603860N JPALS 4 2,825 - - U
58 0603654N Jt Serv Explosive Ordnance Dev 4 10,142 10,458 11,168 U
73 0603795N  Guns Weapons System Technology 4 61,282 78,858 101,489 U
70 0603764N LINK EVERGREEN - - 7,879
(Classified -- Material Not Available)
67 0603748N LINK PLUMERIA 4 32,489 21,775 48,254 U
(Classified -- Material Not Available)
55 0603611M Marine Corps Assault Vehicles 4 67,202 103,966 94,843 U
57 0603635M MC Ground Combat/Support System 4 41,118 54,251 42,654 U
56 0603612M MC Mine Countermeasures 4 - 1,953 U
72 0603790N NATO Research and Development 4 5,526 8,852 5,461 U
62 0603724N Navy Energy Program 4 4,005 4,571 4,984 U
65 0603739N  Navy Logistic Productivity 4 - 2,993 -
(Prior Year Only -- R2/R3 Not Required)
75 0603851M Non -Lethal Warfare Dem/Val 4 16,073 34,512 23,277 U
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UNCLASSIFIED
Department of the Navy
FY 2000 RDT&E Program Exhibit R-1
Alphabetic Listing

APPROPRIATION: 1319n Research, Development, Test and Evaluation, Navy DATE: February 1999

Thousands of Dollars

Program
R-1 Element Budget Security
Line Number Number Item Nomenclature Activity FY 1998 FY 1999 FY 2000 Classification

60 0603713N Ocean Engineering Development 4 9,953 15,219 16,813 U

41 0603525N PILOT FISH 4 114,648 116,393 94,085 U
(Classified -- Material Not Available)

44 0603542N  Radiological Control 4 2,863 3,587 605 U

68 0603751N RETRACT ELM 4 20,619 19,415 19,535 U
(Classified -- Material Not Available)

43 0603536N RETRACT JUNIPER 4 9,365 11,030 5,983 U
(Classified -- Material Not Available)

42 0603527N RETRACT LARCH 4 - - 7,834
(Classified -- Material Not Available)

80 0604707N SEW Architecture/Eng Support 4 12,860 19,804 35,170 U

40 0603514N  Ship Combat Survivability 4 2,201 - - U

48 0603563N  Ship Concept Advanced Design 4 5,264 7,077 5,318 U

49 0603564N  Ship Prelim Design & Feasibility Studies 4 17,721 8,929 12,012 U

69 0603755N  Ship Self Defense 4 9,253 12,120 5,654 U

39 0603513N Shipboard System Component Dev 4 56,961 100,748 108,334 U

71 0603787N  Special Processes 4 82,074 81,490 69,332 U

47 0603562N Submarine Tactical Warfare Sys 4 3,950 4,517 4,667 U

35 0603502N  Surface & Shallow Water Mine Countermeasures 4 70,143 88,211 82,465 U

45 0603553N  Surface ASW 4 3,738 1,075 2,949 U

37 0603506N  Surface Ship Torpedo Defense 4 - 4,989 640

33 0603261N Tactical Airborne Reconnaissance 4 12,874 1,474 1,975 U
Total Demonstration and Validation (Dem/Val) 2,222,171 2,408,520 2,086,062
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Comparison of FY 1998 Financing as reflected
in FY 1999 Budget with 1998 Financing as
Shown in the FY 2000 Budget

($ In Thousands)

Financing per Financing Per Increase (+) or
FY 1999 Budget FY 2000 Budget Decrease (-)
Program Requirements (Service Account) 7,879,912 7,887,810 +7,898
Program Requirements (Reimbursable) 110,000 163,008 +53,008
Appropriation (Adjusted) 7,989,912 8,050,818 +60,906

Explanation of Changes in Financing
($ in Thousands)

The Fiscal Year 1998 program has changed since the presentation of the FY 1999 budget as noted below:

1. Program Requirements (Total). There has been a net increase to the appropriation (adjusted) of +$60,906 as a result
of changes in program requirements as noted below.

2. Program Requirements (Service Account). There has been a net increase to the appropriation (adjusted) of +$7,898,
resulting from various changes in program requirements. These changes included recissions reflected in the FY 99 DoD
Appropriations Act (-$20,500), Line Item Veto Restorals (+$6,000), and other Congressional Actions (-$8,000). A number
of Internal Reprogrammings were effected which reclassified funding between DoN appropriations to more properly align
them into the correct programs for execution: Medical Research Projects (-$7,278), Tactical Tomahawk (+$19,600),
PMRF Sensors (-$4,852), F/A-18 (-$14,855), and ASW Combat System Integration (+$5,861). Additionally, other
transfers included Overseas Contingency Operations (+$7,500) and Counterdrug Operations (+$15,613).

3. Program Requirements (Reimbursable). There has been a net increase to the appropriation of $53,008, as a result of
changes in reimbursable program requirements.
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Comparison of FY 1998 Program Requirements as reflected
in the FY 1999 Budget with FY 1998 Program Requirements
as shown in the FY 2000 Budget

Summary of Requirements ($ in Thousands)

Total Program Total Program
Requirements per FY 1999 Requirements per FY 2000 Increase (+) or
Budget Budget Decrease (-)
01 — Basic Research 338,743 331,444 -7,299
02 — Applied Research 493,622 467,359 -26,263
03 — Advanced Technology Development 514,781 518,617 +3,836
04 — Demonstration and Validation (DEM/VAL) 2,219,002 2,222,171 +3,169
05 — Engineering and Manufacturing Development 2,227,348 2,153,289 -74,059
(EMD)
06 — RDTE Management Support 551,033 677,567 +126,534
07 — Operational Systems Development 1,535,383 1,517,363 -18,020
Total Fiscal Year Program 7,879,912 7,887,810 +7,898

Explanation by Budget Activity
($ in Thousands)

01. Basic Research (-$7,299) - Changes to this budget activity resulted from a transfer to support the Small Business
Innovative Research (SBIR) program (-$6,086) and other changes in program requirements which required minor
reprogrammings (-$1,213).

02. Applied Research (-$26,263) - Changes to this budget activity resulted from a transfer to support the Small Business
Innovative Research (SBIR) program (-$8,125), other changes in program requirements which required minor
reprogrammings (-$21,118) and the override by Congress of a line item veto for Terfenol-D (+$3,000).
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03. Advanced Technology Development (+$3,836) - Changes to this budget activity resulted from a transfer to support
the Small Business Innovative Research (SBIR) program (-$3,897), other changes in program requirements which
required minor reprogrammings (-$12,011), the override of a line item veto for COTS Airguns (+$3,000), and the transfer
of Medical Research program funds to the Army (-$7,278).

04. Demonstration and Validation (DEM/VAL) (+$3,169) - Changes to this budget activity resulted from a transfer to
support the Small Business Innovative Research (SBIR) program (-$29,846), reductions reflected on the FY 1999 DoD
Appropriations Act Rescission for VECTOR (-$3,000), and other changes in program requirements which required minor
reprogrammings, budget activity realignments and accounting updates (+$36,015).

05. Engineering and Manufacturing Development (EMD) (-$74,059) - Changes to this budget activity resulted from a
transfer to support the Small Business Innovative Research (SBIR) program (-$56,113), transfers to support the
Counterdrug Program (+$15,613), other changes in program requirements which required minor reprogrammings, budget
activity realignments and accounting updates (-$26,019), a transfer to Defense Health Program and the Boy Scouts per a
Congressional Supplemental (-$5,000) and Federal Technology (-$40), and a FY 1999 DoD Appropriation Act rescissions
for Lightweight Torpedo (-$1,500) and Navigation/ID Systems (-$1,000).

06. RDTE Management Support (+$126,534) - Changes to this budget activity resulted from a transfer to support the
Small Business Innovative Research (SBIR) program (+$120,551), other changes in program requirements which
required minor reprogrammings, budget activity realignments and accounting updates (+$5,747) and a transfer for
Federal Technology (+$236).

07. Operational Systems Development (-$18,020) - Changes to this budget activity resulted from a transfer to support the
Small Business Innovative Research (SBIR) program (-$16,484), other changes in program requirements which required
minor reprogrammings, budget activity realignments and accounting updates (-$14,697), and transfers and major
reprogrammings for Overseas Contingency Operations (+$7,500), PMRF Sensors (-$4,852), Tactical Tomahawk
(+$19,600), Surface ASW Combat Integration (+$5,861), F/A-18 (-$14,855), and Federal Technology Transfer (-$93).
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Comparison of FY 1999 Financing as reflected
in FY 1999 Budget with 1999 Financing as
Shown in the FY 2000 Budget

($ In Thousands)

Financing per Financing Per Increase (+) or
FY 1999 Budget FY 2000 Budget Decrease (-)
Program Requirements (Service Account) 8,108,923 8,660,809 +551,886
Program Requirements (Reimbursable) 110,000 150,000 +40,000
Appropriation (Adjusted) 8,218,923 8,810,809 +591,886

Explanation of Changes in Financing
($ in Thousands)

The Fiscal Year 1999 program has changed since the presentation of the FY 2000 budget as noted below:

1. Program Requirements (Total). There has been a net increase to the appropriation (adjusted) of +$591,886, as a
result of changes in program requirements as noted below.

2. Program Requirements (Service Account). There has been a net increase to the appropriation (adjusted) of
+$551,886, resulting from changes in program requirements as a result of Congressional appropriation changes in the
FY 1999 DoD Appropriations Act. These changes included: an undistributed reduction for Federally Financed Research
and Development Centers (FFRDC)(-$4,264)(Section 8034), an undistributed reduction for Contract Advisory and
Assistance Services (CAAS)(-$50,000)(Section 8054), a general reduction for revised economic assumptions (lower
inflation rate)(-$20,000)(Section 8108), and a general undistributed reduction for civilian personnel underexecution
(-$5,000). Specific FY 1999 Congressional adjustments (to start, continue, discontinue, reduce or earmark 177 specific
initiatives, including transfers) resulted in a net increase of +$584,726. Also, appropriation changes include the following
reprogrammings, which require Congressional prior approval: ASW & Other Helo Development (CH-60) (+$9,352);
Surface and Shallow Water Mines (+$8,980); Combat Systems Integration (+$12,526); Ship Self Defense (+12,672);
partially financed by a reduction to Depot Maintenance (-$11,006). Additionally, FY 1999 includes a transfer for the
USACOM Joint Experiments program (+$15,900), managed by the Navy as DoD executive agent.
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3. Program Requirements (Reimbursable). There has been a net increase to the appropriation of +$40,000, as a result
of changes in reimbursable program requirements (+$40,000).
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Comparison of FY 1999 Program Requirements as reflected
in the FY 1999 Budget with FY 1999 Program Requirements
as shown in the FY 2000 Budget

Summary of Requirements ($ in Thousands)

Total Program Total Program
Requirements per FY 1999 Requirements per FY 2000 Increase (+) or
Budget Budget Decrease (-)
01 — Basic Research 362,679 361,499 -1,180
02 — Applied Research 524,723 566,801 +42,078
03 — Advanced Technology Development 460,725 593,176 +132,451
04 — Demonstration and Validation (DEM/VAL) 2,358,359 2,408,520 +50,161
05 — Engineering and Manufacturing Development 2,063,281 2,199,737 +136,456
(EMD)
06 — RDTE Management Support 616,973 598,664 -18,309
07 — Operational Systems Development 1,722,183 1,932,412 +210,229
Total Fiscal Year Program 8,108,923 8,660,809 +551,886

Explanation by Budget Activity
($ in Thousands)

01. Basic Research (-$1,180) - Changes to this budget activity resulted from the following Congressional undistributed
reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an undistributed reduction for
Federally Financed Research and Development Centers (FFRDC)(-$7)(Section 8034), an undistributed reduction for
civilian personnel underexecution (-$338), and a general reduction for revised economic assumptions (lower inflation
rate)(-$835)(Section 8108).

02. Applied Research (+$42,078) - Changes to this budget activity resulted from the following Congressional
undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an undistributed
reduction for Federally Financed Research and Development Centers (FFRDC)(-$130)(Section 8034), an undistributed
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reduction for Contract Advisory and Assistance Services (CAAS)(-$1,755)(Section 8054), an undistributed reduction for
civilian personnel underexecution (-$724), and a general reduction for revised economic assumptions (lower inflation
rate)(-$1,313)(Section 8108). Specific FY 1999 Congressional adjustments (to start, continue, discontinue, reduce or
earmark 31 specific initiatives, including transfers) resulted in a net increase of +$46,000.

03. Advanced Technology Development (+$132,451) - Changes to this budget activity resulted from the following
Congressional undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an
undistributed reduction for Federally Financed Research and Development Centers (FFRDC)(-$146)(Section 8034), an
undistributed reduction for Contract Advisory and Assistance Services (CAAS)(-$1,571)(Section 8054), an undistributed
reduction for civilian personnel underexecution (-$516), and a general reduction for revised economic assumptions (lower
inflation rate)(-$1,316)(Section 8108). Specific FY 1999 Congressional adjustments (to start, continue, discontinue,
reduce or earmark 33 specific initiatives, including transfers) resulted in a net increase of +$113,100. Additionally,

FY 1999 includes a transfer for the USACOM Joint Experiments program (+$15,900), managed by the Navy as DoD
executive agent. Last, the FY 1999 program is increased by +$7,000 to fully fund the VECTOR program.

04. Demonstration and Validation (DEM/VAL) (+$50,161) - Changes to this budget activity resulted from the following
Congressional undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an
undistributed reduction for Federally Financed Research and Development Centers (FFRDC)(-$1,228)(Section 8034), an
undistributed reduction for Contract Advisory and Assistance Services (CAAS)(-$5,650)(Section 8054), an undistributed
reduction for civilian personnel underexecution (-$1,234), and a general reduction for revised economic assumptions
(lower inflation rate)(-$5,550)(Section 8108). Specific FY 1999 Congressional adjustments (to start, continue, discontinue,
reduce or earmark 46 specific initiatives, including transfers) resulted in a net increase of +$55,101. Also, appropriation
changes include the following reprogrammings, which require Congressional prior approval: Surface and Shallow Water
Mines (+$8,980); Combat Systems Integration (+$12,526); and CEC (+15,000); partially financed by a reduction to Gun
Weapons Systems Technology (-$11,301) and Hardened Target Munitions (-$9,827). Additionally, changes in program
requirements required minor reprogrammings (-$6,656).

05. Engineering and Manufacturing Development (EMD) (+$136,456) - Changes to this budget activity resulted from the
following Congressional undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes
included: an undistributed reduction for Federally Financed Research and Development Centers (FFRDC)(-$151)
(Section 8034), an undistributed reduction for Contract Advisory and Assistance Services (CAAS)(-$23,648)(Section
8054), an undistributed reduction for civilian personnel underexecution (-$878) and a general reduction for revised
economic assumptions (lower inflation rate) (-$5,065)(Section 8108). Specific FY 1999 Congressional adjustments (to
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start, continue, discontinue, reduce or earmark 41 specific initiatives, including transfers) resulted in a net increase of
+$136,979. Also, appropriation changes include the following reprogrammings, which require Congressional prior
approval: AEGIS Combat System Improvements (-$5,050); AEGIS Combat Systems Engineering (+$24,300); AV-8B
Aircraft (Engineering) (-$9,615); ASW and Other Helo Developments (+$9,352); and Ship Self-Defense (+$12,672).
Additionally, changes in program requirements required minor reprogrammings (-$1,440).

06. RDTE Management Support (-$18,309) - Changes to this budget activity resulted from the following Congressional
undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an undistributed
reduction for Federally Financed Research and Development Centers (FFRDC)(-$2,292)(Section 8034), an undistributed
reduction for Contract Advisory and Assistance Services (CAAS)(-$3,338)(Section 8054), an undistributed reduction for
civilian personnel underexecution (-$485) and a general reduction for revised economic assumptions (lower inflation
rate)(-$1,394)(Section 8108). Specific FY 1999 Congressional adjustments (to start, continue, discontinue, reduce or
earmark 10 specific initiatives, including transfers) resulted in a net decrease of -$10,800.

07. Operational Systems Development (+$210,229) - Changes to this budget activity resulted from the following
Congressional undistributed reductions reflected in the FY 1999 DoD Appropriations Act. These changes included: an
undistributed reduction for Federally Financed Research and Development Centers (FFRDC)(-$310)(Section 8034), an
undistributed reduction for Contract Advisory and Assistance Services (CAAS)(-$14,038)(Section 8054), an undistributed
reduction for civilian personnel underexecution (-$825) and a general reduction for revised economic assumptions (lower
inflation rate)(-$4,527)(Section 8108). Specific FY 1999 Congressional adjustments (to start, continue, discontinue,
reduce or earmark 27 specific initiatives, including transfers) resulted in a net increase of +$243,346. Also, appropriation
changes include the following reprogrammings, which require Congressional prior approval: Depot Maintenance -$10,922.
Additionally, changes in program requirements required minor reprogrammings (-$2,495).
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UNCLASSI FI ED

EXH BIT R 2, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U COST: (Dollars in Thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estimate Estinmate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2341 METOC Data Acquisition
8, 353 7,517 8, 669 8, 892 9, 100 10, 276 10, 501 10, 735 CONT. CONT.

X2342 MNETOC Data Assimlation and Mdeling
9, 590 10, 292 12, 289 12,702 13, 083 12,514 12,814 13, 127 CONT. CONT.

X2343 Tactical METOC Applications

6, 729 6, 522 7,707 7,817 7,975 8, 457 8, 657 8, 858 CONT. CONT.
X2344 Precise Timng and Astronetry

1,157 1,312 1, 444 1,474 1, 498 1,525 1, 557 1, 590 CONT. CONT.

TOTAL 25, 829 25, 643 30, 109 30, 885 31, 656 32,772 33,529 34, 310 CONT. CONT.

R-1 Shopping List - Item No TBD (1) of TBD (32)

Exhi bit R-2, RDT&E Budget Item Justification
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UNCLASSI FI ED

EXH BIT R 2, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U M SSI ON DESCRI PTI ON AND BUDCET | TEM JUSTI FI CATI ON

The Air Ccean Tactical Applications (AOTA) Program Element is specifically tailored to enphasize techni ques whi ch expand
know edge and i nprove understandi ng of the neteorol ogi cal and oceanographic (METOC) environment and its inpact on conbat
systenms performance. AOTA focuses on shall ow water and other harsh environnents, and regional conflict and crisis response
scenarios. Projects in this program el enent devel op atnospheric and oceanographic data assimlation techni ques, forecast
nodel s, data base nanagenent systens and associ ated software for use in both nmainfrane and tactical scale conputers. d oba
Geospatial Information and Services efforts within this program address the bathymetric and gravimetric needs of the Navy.
Al so devel oped are algorithns to process renptely sensed satellite data for integration into other systens and tactica
applications. 1In addition, the projects provide for denonstrati on and validation of specialized METOC i nstrunmentation and
measur enent techni ques, new sensors, communications and interfaces. Included are techniques to assess, predict and enhance
the performance of current and proposed undersea surveillance, tactical and mine warfare and weapons systens. AOTA METCC
products are tailored for, and will be incorporated into the d obal Comrand and Control System Maritine (GCCS/M and/or
onboard conmbat systens to provide accurate operational system performance predictions. These METOC products will also be
incorporated into fleet trainers to provide realistic environments in support of warfare simulations. Finally, this project
upgrades the accuracy of the U S. Naval Ohservatory's Master C ock system devel ops near-real-tinme earth orientation

predi ctions; devel ops very precise determ nation of positions of both faint and bright stars; and supports satellite
tracki ng and space debris studies.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis funded under DEMONSTRATI ON & VALI DATI ON because it devel ops and
i ntegrates hardware for experinmental test related to specific ship or aircraft applications.

R-1 Shopping List - Item No TBD (2) of TBD (32)

Exhi bit R-2, RDT&E Budget Item Justification
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UNCLASSI FI ED

EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER: X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a
Acqui si tion
PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estinmate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2341 METOC Data Acquisition
8, 353 7,517 8, 669 8, 892 9, 100 10, 276 10, 501 10, 735 CONT. CONT

Note: This project is the consolidation of projects X0118, X1987, X0514 and the Data Coll ection/lnversion portion of X0120.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The maj or thrust of the meteorol ogy and oceanography (METOC) Data
Acquisition Project is to devel op, denonstrate, and validate METOC data col | ection nethods and sensors, and to evol ve the
ability to provide tinely and accurate METOC data and products to the Tactical Conmander. As the enphasis on Naval Warfare
has evol ved fromblue water operations to the littoral and hinterland battl espace, METOC data requirenents have |ikew se
evolved. The littoral and hinterland regions are extrenely dynani c and conpl ex, characterized by strong and highly variable
oceanographi ¢ and at nospheric conditions. As a result, the need to accurately characterize these paraneters is nore crucial
than ever in planning and executing Anphi bi ous Warfare, M ne Warfare, Special Operations, Anti-Subnarine Warfare, and Strike
Warfare operations. Routinely avail able data sources, such as climatol ogy, oceanographi c and neteorol ogi cal nunerica
nodel s, and satellite renpte sensing are i nadequate to support these warfare areas in the littoral and hinterland regions.
Current operational sensors, such as the standard ball oon | aunched radi osonde, are depl oyed fromplatforns which are
frequently |l ocated great distances fromthe area of interest. The principal challenge is to provide a neans for the
collection and di ssenination of METOC data in highly variable and dynanmic littoral environmental conditions or in denied,
renpte or inaccessible areas over extended periods of tinme. The principal goals of this project are to: 1) Provide the
means to rapidly and automatically acquire a broad array of METOC data using both of f-board and on-board sensors; 2)
provi de an on-scene assessnent capability for the tactical conmander; 3) provide the tactical conmander with real-tine
METOC data and products for operational use; 4) denonstrate and validate the use of tactical workstations and desktop
conmputers for processing and display of METOC data and products using | atest networking technol ogies; 5) denonstrate and
val i dat e t echni ques which enpl oy data conpression, connectivity and interface technologies to ingest, store, process,

di stribute and di splay these METOCC data and products; 6) devel op new charting and bathynetric survey techni ques necessary
to reduce the existing 300 ship year shortfall in coastal hydrographic survey requirenents; and, 7) develop an expanded

dat abase for predictive METOC nodels in areas of potential interest.
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER: X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a
Acqui si tion
(U PROGRAM ACCOVPLI SHVENTS AND PLANS:

1. (U) FY 1998 ACCOMPLI SHVENTS:

. (U (%1,839) Perfornmed assessnment of tenporal/spatial variability of littoral environments, and assessed various
i nversion and assimlation techniques to obtain ocean/atnosphere tenporal/spatial variability of littoral
environnents. Continued Integration of MEASURE Interface Processor (MP) into airborne unnmanned vehicl es (UAV’s).

Developed Battlespace characterization techniques to measure environmental data in-situ and transmit to Fleet
assets.

e (U) ($868) Continued Airborne Combat Data Collection via fleet assets.

* (V) ($820) Continued sensor developments for ROV/AUV assume incremental vehicle size reductions requiring
yearly sensor miniaturization.

* (V) ($346) Continued sensor integration and development of UAV sensors in Pioneer Vehicle.
* (V) ($600) Continued hinterland clandestine micro sensor.
e (U) ($304) Completed A-sized self mooring clandestine buoy.

* (V) ($574) Take delivery of RMS vehicle. Continued instrumentation design and began demonstration and
validation of joint RMS vehicle for remote littoral bathymetry/mine hunting.

* (V) ($712) Continued development of airborne laser bathymetry techniques from fixed wing aircraft for
crisis response.

* (V) ($617) Continued information management and DMAP functions.
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BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

PRQIECT NUMBER: X2341
PRQJIECT TI TLE: METOC Dat a
Acqui si tion
(U ($611) Continued devel opnent of data connectivity with the JSONand Aegis C2 systems. Began data
connectivity with next-generation Tonahawk and M ne Countermeasures nission planning systens.

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

(U (%$300) Continued test and eval uati on of non-devel opnent al

itenms in support of data connectivity
visualization, interfaces and C2 systens.

(U ($729) Began devel opnent of next-generation SMOOS(R)/MORI AH sensors.

(U) ($33) Devel oped and updated Naval Command, Control, Commrunications, Conputers, Intelligence, Surveillance and
Reconnai ssance (C41 SR) inpl enentation gui dance. Devel oped and updated Naval C41 SR mission to

i ncorporate an overarching operational, systens, technical and information architecture. Conducted
associ ated C41 SR anal yses and st udi es.

(U FY 1999 PLAN:

(U ($900) Continue Airborne Conbat Data Col l ection via fleet assets.

(U (%$976) Continue sensor devel opnents for ROV/ AUV, and Initiate sensor integration and devel opnent of
UAV sensors in Tier Il Plus Vehicles.

(U) ($377) Conplete hinterland clandestine micro sensors.

(U (%$1,054) Continue assessnments of tenporal and spati al

variability of littoral environments for acoustic
data i nversion.

(U (%$850) Initiate dem val of METCC Air, Surface, Undersea Reconnai ssance Equi pment (MEASURE), and conti nue
devel opnent of next-generation sensors for SMOOS(R)/ MORI AH. .
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a

Acqui si tion

e (U (%$800) Conplete data connectivity with the Aegis C2 system and the M ne Counterneasures mission
pl anni ng system Continue devel opnent of data connectivity with the next generati on Tonahawk
m ssi on planni ng system and the d obal Command and Control System Maritime (GCCS/M .

e (U (%$375) Conplete test and eval uation of non-devel opnental itens in support of data connectivity
visualization, interfaces and C2 systens.

« (V) ($375) Begin devel opnent of advanced aerosol neasurenent techniques.

e (U (%$542) Continue instrunmentation denonstration and validation of joint RVS vehicle for renmpte littoral
bat hynetry/ m ne hunti ng.

e (U (%$627) Conmplete devel opnent of airborne |aser bathymetry techniques fromfixed wing aircraft for
Crisis response.

(U ($641) Continue infornmation managenent and DVAP functi ons.

3. (U EY 2000 PLAN:
e (U (%$950) Continue Airborne Conmbat Data Collection via fleet assets.

* (U (%$1,696) Continue sensor devel opnents for ROV/ AUV, and continue sensor integration and devel opnent of UAV
sensors in Tier Il Plus Vehicles.

e (U (%$1,150) Continue assessnments of tenporal and spatial variability of littoral environments for acoustic
data inversion.
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

PRQIECT NUMBER: X2341
PRQIECT TI TLE: METCOC Dat a
Acqui si tion

MEASURE, SMOOS(R)/ MORI AH and aer osol

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications

* (U (%1,480) Continue devel opnent of next-generation sensors for
nmeasur enent s.

* (U (%$1,588) Continue devel opnent of data connectivity with the next generati on Tomahawk m ssi on pl anni ng
system and GCCS/M  Begi n devel opnent of data connectivity with the next generation Tactical Air Mssion

Pl anni ng System (TAMPS 7. 0)

e (U (%$1,005) Conplete instrumentation denmonstration and validation of joint RVS vehicle for renote littoral

bat hynetry/ m ne hunti ng.

« (U ($800) Continue information managenment and DVAP functi ons.

B. (U PROGRAM CHANGE SUMVARY:
(U) CHANGE SUMVARY EXPLANATI ON:
(U) Funding: FY 1998: (+$8,353K) FY-00 conparability adjustnents.

FY 1999: (-%$18K) Revi sed econom c assunptions, (-$5K) civilian personnel under-execution, (-$86K) contract
advi sory and assi stance services, and (-$900K) FY-99 Congressional cut for excessive budget grow h.

FY 2000: (+$33K) NWCF rates, (+$11K) civilian pay rates, (-$125K) non pay inflation, (-$2K) working capital —
NAWC, and (-$8K) inflation reduction.

(U) Schedule: Not applicable.

(U) Technical: Not applicable.
C. (U) OTHER PROGRAM FUNDING SUMMARY: Not applicable.
(U) RELATED RDT&E: PE 0604218N, Air/Ocean Equipment Engineering - AN/SMQ-11 satellite receiver/recorder system

R-1 Shopping List - ItemNo TBD (7) of TBD (32)
Exhi bit R-2a, RDT&E Budget |tem Justification (X2341)

UNCLASSI FI ED



UNCLASSI FI ED

EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2341
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PROJECT TI TLE: METOC Dat a

Acqui si tion
engi neering to receive data from DMSP onboard sel ected ships and shore sites.

D. (U ACQU SITION STRATEGY: Not applicable
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2341
METOC DATA ACQUISITION
Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Tota Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost Contract
Cost
Product Devel opment WX NRL 0]3041| N/A 4,008 | N/A N/A | N/A CONT CONT
WX NAWC-AD Lake 0 770 | N/A 350 | N/A N/A | N/A CONT CONT
CP SSA 0] 1500 | N/A 1500 | N/A N/A | N/A CONT CONT
N/A MISC 0] 1681 | N/A 2,186 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0| 6,992 NA 8,044 NA N/A | N/A CONT CONT
Remarks:
Support CP SSA 0 525 | N/A 625 | N/A N/A | N/A CONT CONT
Subtotal Support 0 525 | N/A 625 | N/A N/A | N/A CONT CONT
Remarks
Exhibit R-3 Cost Analysis (page 2) | Date: February 99
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APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2341
METOC DATA ACQUISITION

Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Totd | Vaue of

Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract

Cost
Subtotal T&E
Remarks

Subtotal Management

Remarks

Total Cost | 0]7517| N/A | 8669 N/A | N/A | NJA | CONT | CONT]|

Remarks

R-1 Shopping List - Item No TBD (10) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng
(U COST (Dollars in thousands)
PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tota
Title Actual Estimate Estimate Estinate Estimate Estimate Estimate Estimate Conpl et e Program

X2342 NMNMETOC Data Assimlation and Mdeling.
9, 590 10, 292 12, 289 12, 702 13, 083 12,514 12, 814 13, 127 CONT. CONT.

Note: This project is the consolidation of X0513, X0523, X1596, X2017 and the Mddeling and Assinilation portions of
projects X2008 and X0120.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The met eor ol ogi cal and oceanographic (METOC) Data Assimlation
Project is a nulti-faceted program which includes: 1) devel opnent, denonstration and validation of atnospheric and
oceanographi c data assimlation techniques, forecast nodels, database nanagenent systens, and associ ated software for use in
both mai nframe and tactical scale conputers. |Included are numerical oceanographic and atnospheric nodels for the Large
Scal e Conputers at the Navy Fleet Nunerical Meteorology and Oceanography Center, Mnterey, CA and the Naval QOceanographic

O fice, Stennis Space Center, Ms. These nodels, conbined with a gl obal comunications network for data acquisition and
distribution, forma prediction system which provides METOC data and products necessary to support naval operations
worldwide in virtually every mssion area; 2) other nodels, which focus on ocean thermal structure and circul ation, and surf
and tide prediction; 3) techniques to process and manage satellite renotely-sensed environmental data at Oceanography
Centers ashore and on ships equipped with the ANSM) 11 satellite receiver/recorder. These techniques allow for the
integration and tactical application of significant oceanographic and at nospheric data derived fromsatellite-borne sensors.
I ncl uded are techni ques and al gorithnms for the processing of sensor measurements, conversion of raw signal data to
geophysi cal information, analysis schenes enconpassing Artificial Intelligence and Expert Systens, and other satellite data
applications and field validation of end products; and, 4) a famly of acoustic system performance nodels beginning with
active system nodel s and databases in the low, md-, and high-frequency reginmes and culmnating with high fidelity

simul ati on products. As weapons and sensors becone nore sophisticated and conpl ex, the marine environnent has an
increasingly significant inpact on system performance. Operational limtations induced by the ocean and at nosphere nust be
understood, and the resulting constraints on mssion effectiveness and system enpl oynent m ninm zed. Hence, the operating
forces require nore accurate worl dw de forecasts of METOC conditions with increased tenporal and spatial resolution. An
additional challenge is posed by the energence of new satellite sensors, which are continually addi ng new sources of

di sparate data types. 1In order to fully exploit this dynanm c and nmassive volune of data, nodern data base managenent
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng
systenms (DBMS) are required, and nust be tailored for individual conputer configurations. |Inproved representation of
smal | er-scal e phenonena, particularly in the littoral, is also an inportant consideration

U PROGRAM ACCOWPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

e (U (%1,490) Continued integration of ocean and atnosphere environmental effects on battlespace pl atforns,
weapons and sensor systens, including sinulation for mssion rehearsal, training and analysis. Continued
assessnent of Navy system performance in surrogate environnment. Devel oped data inversion neasurenent and test
plans and identified fleet assets required for test conduct.

* (U (%$1,051) Conpleted devel opnent of clutter prediction nodel, continued devel opnent of high frequency
bottoni | oss scatter nodel/database, continued devel opnment of shall ow water geoacoustic inversion algorithns
using real -tinme data, continued devel opnent of broadband prediction nodel for Fleet use, began devel opnent of an
Operational Sensitivity nodel to predict the sensitivity of system performance to environnmental factors, and
began devel opnent of inprovenents to mne warfare acoustic nodels.

e (U (%$100) Began extending LFBL fromthe 50 M contour water depth to very shall ow water.
« (V) (%$259) Perforned independent verification and validation of nodels being devel oped and upgraded

* (U (%$1,061) Continued devel opment of MPP version of NOGAPS, the advanced aerosol nodel, and the shi pboard
version of the tactical scale nested node

(U (%$194) Began devel opment of next-generation tropical cyclone forecast system

(U (%$250) Began devel opment of Arabian Gul f/Arabi an Sea ocean nodel .
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2342

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U ($675) Conpl eted devel opnent of capabilities to assinmilate and quality control METOC data fromsatellite
sensors and conventional data sources using 3D variational techniques. Began to apply 4D variationa
t echni ques.

(U (%1,305) Conpleted devel opnent of expert systens for satellite oceanographi c and atnospheric feature
anal ysi s, and began devel opment of SSM 1S at nospheric al gorithns.

(U (%1,180) Conpleted transition of Ocean Col or sensor and scatteroneter data operational capability.
Conpl et ed devel opnent and began transition of new algorithms for SAR and altinmetry data. Continued
devel opnent and transition of new algorithms for Ocean Col or sensors and scatteroneter.

(U ($175) Began evaluation of aviation inpact variables satellite product.

(U ($225) Conpleted airborne vs. satellite validation of SAR ocean feature anal ysis.

(U ($325) Continued fleet exercise participation for validation of algorithns.

(U ($668) Conpl eted devel opnment of surf/tide nodels. Continued devel opment of coastal and encl osed basin
tactical scal e oceanographic nodels for sel ected geographical |ocations in response to energent requirenents.

(U) ($500) Began devel opnent of a shipboard shal |l ow water ocean circul ati on nodel and an aut omated
graphi cal application for tactical data visualization

(U (%$132) Devel oped and updated Naval Commrand, Control, Communications, Conmputers, Intelligence, Surveillance
and Reconnai ssance (C4I SR) inpl enentation guidance. Devel oped and updated Naval C41 SR nmission to incorporate an
overarchi ng operational, systems, technical and information architecture. Conducted associ ated C4l SR anal yses
and studi es.
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2342

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U FY 1999 PLAN
e (U (%$858) Continue nodeling and simulation of atnosphere and ocean environnental effects on Navy systens.

* (U (%$1,104) Conplete devel opnent of advanced aerosol nodel and begi n denfval of techniques for coupled
air/ ocean data assimlation.

e (U (%400) Participate in selected fleet exercises and denonstrati ons.

* (U ($700) Continue devel opment of MPP version of NOGAPS and the shipboard version of tactical
scal e nested nodel for operational use.

* (U ($760) Continue devel opment of next-generation tropical cyclone forecast nodel and the Arabian
Gul f/ Arabi an ocean nodel

e (U (%$603) Continue devel opment of capabilities to assimlate and quality control METOC data from
satellite sensors and conventional data sources using 4D vari ati onal techniques.

e (U (%$1,000) Conplete devel opnent of SSM IS atnospheric algorithms and transition of new algorithns for SAR
and altimetry data.

e (U (%$250) Continue evaluation of aviation inpact variables satellite product.

e (U (%$1,000) Begin developnment of techniques for bathymetry and surf zone and high resolution mcro-
t opography al gorithns and aut onated objective processing in the littoral.

e (U) (%$581) Continue devel opment of coastal and encl osed basin tactical scal e oceanographic nodels for
sel ected geographical |ocations in response to enmergent requirenents.
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

(U ($650) Continue devel opnent of shipboard shall ow water ocean circul ati on nodel and automated graphica
applications for tactical data visualization

(U) ($663) Begin devel opnent of next generation tide and surf nodels.

(U ($975) Continue the devel opnent of mid-frequency bottom |l oss/bottom scatter nodel s and dat abases for
shal | ow wat er environnents | AW gui dance provided by the Acoustic Mdeling Advi sory Panel

(U (%$748) Continue the verification and validation of products and data assimlation techni ques devel oped for
fleet applications.

3. (U FY 2000 PLAN:
e (U (9%1,288) Continue nodeling and sinulation of atnmosphere and ocean environnental effects on Navy systens.
* (U ($%$1,233) Continue devel opnents of techniques for coupled air/ocean data assinilation
e (U (%400) Participate in selected fleet exercises and denonstrations.

* (U (%$925) Conplete devel opnent of MPP version of NOGAPS and the shipboard version of tactical scale
nested nodel for operational use.

* (U (%1, 253) Begin devel opment of next generation high resolution coupled air/ocean forecast nodels.

* (U (%$1,400) Conplete devel opnent of next-generation tropical cyclone forecast nodel and the Arabian
Gul f/ Arabi an ocean nodel. Continue devel opment of coastal and encl osed basin tactical scal e oceanographic
nodel s for sel ected geographical locations in response to emergent requirenents.

e (U (%1,165) Continue devel opnent of capabilities to assinilate and quality control METOC data from
satellite sensors and conventional data sources using 4D variational techniques.
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

e (U (%$250) Conpl ete evaluation of aviation inpact variables satellite product.

(U (%1,250) Continue devel opment of techniques for bathymetry and surf zone and hi gh resolution nicro-
t opography al gorithns and aut onated objective processing in the littoral.

(U (%1,285) Continue devel opment of shipboard shall ow water ocean circul ati on nodel, next generation tide and
surf nodel s, and autonated graphical applications for tactical data visualization.

(U (%$1,025) Continue the devel opnment of m d-frequency bottom | oss/bottom scatter nodels and dat abases for
shal | ow wat er environments | AW gui dance provided by the Acoustic Mdeling Advisory Panel.

(U (%$815) Continue the verification and validation of products and data assimnilation techni ques devel oped for
fleet applications.

(U) PROGRAM CHANGE SUMVARY:
(U) CHANGE SUMMVARY EXPLANATI ON:
(U Funding: FY 1998: (+%$9,590K) FY-00 conparability adjustnents.

FY 1999: (-%$24K) Revised econonic assunptions, (-$18K) civilian personnel under-execution, and (-3$1, 200K) FY-99
Congressi onal cut for excessive budget grow h.

FY 2000: (+$159K) NWCF rates, (+$52K) civilian pay rates, (-$178K) non pay inflation, (-$4K) working capital —
NAWC, and (-$12K) inflation reduction.

(U) Schedule: Not applicable.

(U) Technical: Not applicable.
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EXH BIT R 2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2342
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: METOC Data Assinilation
and Model i ng

C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not appl i cabl e.
D. (U ACQU SITION STRATEGY: Not applicabl e.

R-1 Shopping List - Item No TBD (17) of TBD (32)

Exhi bit R-2a, RDT&E Budget |tem Justification (X2342)

UNCLASSI FI ED



UNCLASSI FI ED

Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/5A5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2342 METOC
ASSIMILATION AND MODELING
Contract | Performing Total FY99 FY00 FYO1 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total Cost | Vaue of
Cost Categories & Type Location +PY | Cost Date Cost Date Cost Date Complete Contract
Cost
Product Development WX NRL 0| 7,070 | N/A 8,709 | N/A N/A | N/A CONT CONT
WX NAWC-WD, PM 0 380 | N/A 400 | N/A N/A | N/A CONT CONT
N/A MISC 0| 2,717 | N/A 3,030 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0] 10,167 | N/A 12139 | N/A N/A | N/A CONT CONT
Remarks:
Support CP SSA 0 125 | N/A 150 | N/A N/A | N/A CONT CONT
Subtotal Support 0 125 | N/A 150 | N/A N/A | N/A CONT CONT
Remarks

R-1 Shopping List - Item No TBD (18) of TBD (32)

Exhibit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSI FI ED

Exhibit R-3 Cost Analysis (page 2) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/5A5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2342 METOC
ASSIMILATION AND MODELING
Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FY00 | Award | FYOl | Award | Cost To Total | Vaueof
Cost Categories & Type Location +PY Cost Date Cost Date Cost Date Complete | Cost | Contract
Cost
Subtotal T&E
Remarks
Subtotal Management

Remarks

Total Cost | 010292 N/A [12289| N/A | NAJ| NA | CONT | CONT |

Remarks

R-1 Shopping List - Item No TBD (19) of TBD (32)

Exhibit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER:  X2343
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PROQIECT TI TLE: Tactical METOC
Appl i cations
(U COSsT (Dollars in thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Tot al
Title Actual Estinmate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2343 Tactical METOC Applications
6, 729 6, 522 7,707 7,817 7,975 8, 457 8, 657 8, 858 CONT. CONT.
Note: This project is the consolidation of project X0823 (PE 0603785N) and the METOC Deci sion Aids portion of X2008.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The METOC Data Applications project is a continuing effort to
develop and field state-of-the-art software capabilities that provide sensor, comrunication, and weapon system
performance assessnents across the full spectrum of open ocean and littoral operating environnments. These assessnents
al l ow m ssion planners and warfighters, fromthe unit to theater level, to tactically optim ze sensor enpl oynent on

ai rborne, surface, and subsurface platforns in support of all Naval Conposite Warfare nission areas including Undersea
Warfare (USW, Anti-Subrmarine Warfare (ASW, Mne Warfare (MW, Anphibious Warfare (AMN, Anti-Surface Warfare (ASUW
Anti-Air Warfare (AAW, Strike Warfare (STW, and Special Warfare. Enphasis is placed on products to support littora
and regional conflict scenarios. Performance assessnents |leading to inprovenents in tactical control are conducted
through a two-tiered approach: 1) METOC Decision Aids (MDAs); and, 2) Tactical Decision Aids (TDAs). MDAs consist of a
series of analysis tools which characterize the electromagnetic (EM, electro-optical (EO, atnospheric, oceanographic,
and acoustical properties of the battl espace based on the best environnental scene description available at the tine
(i.e., some conbination of historical and/or real-tine (or near real-tine) in-situ data. TDAs, al so devel oped under this
project, then use this information to predict how vari ous weapons and sensor systens will performgiven the current METOC
conditions, and present these predictions in various tabular and graphic formats used by nission planners and
conbat / weapon system operators to devel op ASWand M W search and | ocalization plans, USW AAW ASUW screens, STWprofiles
AMN i ngress and egress points, and other considerations. Proj ect X2343 MDAs and TDAs use data obtained by sensors
devel oped in Project X2341 (METOC Data Acquisition) and assim|ated by software produced by Project X2342 (METOC Dat a
Assim | ation and Modeling), also contained in this Program El ement. They al so used data obtai ned through direct
interfaces to the conbat systems. A current enphasis area of the project is the devel opnment of new conbat system and

m ne warfare perfornmance prediction and MDA/ TDA capabilities required to characterize and/or predict sensor and weapons
system performance in the highly conplex littoral environments in support of regional conflict scenarios. It addresses
nmul ti-warfare areas, particularly Mne Warfare, shallow water ASW and missile and air defense/strike capabilities.

(U) PROGRAM ACCOWPLI SHVENTS AND PLANS

R-1 Shopping List - Item No TBD (20) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2343
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PROQIECT TI TLE: Tactical METOC
Appl i cations

1. (U FY 1998 ACCOMPLI SHVENTS:

« (U (9%1,891) Devel oped performance prediction capability for additional Electro-Mgnetic/Electro-Optic sensors.
Addr essed new sensor suites schedul ed for incorporation on New Attack Submarine (NSSN), SQQ 89 Block Il Ships
and LAMPS hel i copter upgrades (SH 60R). Incorporated new capability based on Shi pboard Tactical Atnospheric
Forecast Capability (STAFC) devel opments and in-situ/renote nmeasurenment techniques. Evaluated at-sea.

e (U (%$2,014) Initiated devel opment of sensor performance prediction and enpl oyment TDAs whi ch address new
generation undersea warfare systens (Airborne Low Frequency Sonar (ALFS), Towed Active Receive Subsystem
(TARS), High Frequency Sonar Program (HFSP)). Maxim zed use of in-situ collected environnental data fused with
synoptic data. Ensured connectivity to both organic conbat system and renbte sites in support of Joint
Littoral Operations. Integrated into platform ADMs and eval uated at-sea.

« (U (%$957) Based on submarine security and survivability devel opments, initiated devel opnent of automated
vul nerability assessment tactical decision aid capabilities and integrated themw th emergi ng COTS conbat
systenms. Updated automatic event triggering capabilities based on evaluation of previous years efforts.
Integrated into platform ADMs and eval uated at-sea.

e (U (%1, 269) Devel oped at nospheric and oceanographi c data acquisition and application capabilities. Provided
real tine capability to utilize environnental paraneters and distribute these to other Fleet conbatants and
shore sites. Supported Oceanographer of the Navy’s Battlespace METOC Data Acquisition, Assimilation and
Application strategy. Tested initial implementation at-sea.

* (V) ($588) Continued development of surface to air and surface to surface EO model. Began development of
Advanced Refractive Effects Prediction System (AREPS) .

« (U) ($10) Developed and updated Naval Command, Control, Communications, Computers, Intelligence, Surveillance
and Reconnaissance (C4ISR) implementation guidance. Developed and updated Naval C4ISR mission to incorporate
an

overarching operational, systems, technical and information architecture. Conducted associated C4ISR analyses
and studies.

R-1 Shopping List - Item No TBD (21) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2343

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC
Appl i cations

2. (U FY 1999 PLAN:

(U) ($815) Conplete devel opment of surface to air and surface to surface EO npdel. Continue devel opnent of
AREPS.

(U) (%$2,242) Incorporate prototype Mne Warfare tactical decision aids in baseline surface ship, air and
submari ne performance prediction systens. Maxinmize littoral operation support by ensuring interoperability of
system via existing Fl eet conmuni cati on nechani sns.

(U) (%$1,363) Conplete devel opment of initial sensor prediction capabilities for acoustic and non-acoustic
sensors scheduled to be installed on Fleet conbatants. Apply advanced COTS visualization techniques to
facilitate operator understanding of conplex littoral environnental effects on sensor performance. Integrate
into appropriate platform ADM’s. Perform at-sea evaluation of new capabilities.

(U) ($1,050) Integrate platform vulnerability assessment TDA into surface ship, submarine and air ADM’s to
perform vulnerability assessment for acoustic and non-acoustic sensors and weapons. Evaluate functionality
during at-sea tests.

(U) ($1,052) Incorporate additional environmental sensor interface capabilities to allow for real time

monitoring and measurement of key environmental parameters in support of the Oceanographer of the Navy’s
Battlespace METOC Data Acquisition, Assimilation and Applications strategy. Implement in the platform ADM'’s and
evaluate at-sea.

3. (U) FY 2000 PLAN:

(U) ($915) Continue development of AREPS and begin development of next generation Electro-optical decision aids.

(U) ($2,777) Continue to incorporate prototype Mine Warfare tactical decision aids in baseline surface ship, air
and submarine performance prediction systems. Continue to maximize littoral operation support by ensuring
interoperability of system via existing Fleet communication mechanisms.

R-1 Shopping List - Item No TBD (22) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)

UNCLASSI FI ED
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2343

PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC
Appl i cations

e (U (%1,625) Continue to apply advanced COTS visualization techniques to facilitate operator understanding of
complex littoral environmental effects on sensor performance and integrate into appropriate platform ADM's.
Perform at-sea evaluation of new capabilities.

¢ (U) ($1,240) Continue to integrate platform vulnerability assessment TDA into surface ship, submarine and air
ADM’s to perform vulnerability assessment for acoustic and non-acoustic sensors and weapons. Evaluate
functionality during at-sea tests.

* (U) ($1,150) Continue to incorporate additional environmental sensor interface capabilities to allow for real
time monitoring and measurement of key environmental parameters in support of the Oceanographer of the Navy’s
Battlespace METOC Data Acquisition, Assimilation and Applications strategy. Implement in the platform ADM'’s and
evaluate at-sea.
B. (U) PROGRAM CHANGE SUMMARY:
(U) CHANGE SUMMARY EXPLANATION:
Funding: FY 1998: (+$6,729K) FY-00 comparability adjustments.

FY 1999: (-$15K) Revised economic assumptions, (-$12K) civilian personnel under-execution, and (-$750K) FY-99
Congressional cut for excessive budget growth.

FY 2000: (+$53K) NWCF rates, (+$33K) civilian pay rates, (-$112K) non pay inflation, and (-$7K) inflation
reduction.

(U) Schedule: Not applicable.
(V) Technical: Not applicable.
C. (U) OTHER PROGRAM FUNDING SUMMARY: Not applicable.

(U) RELATED RDT&E: PE 0604218N (Air/Ocean Equipment Engineering). TESS/NITES will incorporate METOC data
applications.

R-1 Shopping List - Item No TBD (23) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)

UNCLASSI FI ED
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EXH BI T R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999
BUDCGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQJIECT NUMBER  X2343
PROGRAM ELEMENT TI TLE: Air/ Ccean Tactical Applications PRQIECT TI TLE: Tactical METCC

Appl i cations
D. (U ACQU SITION STRATEGY: Not applicable.

R-1 Shopping List - Item No TBD (24) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2343)

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT:0603207N PROJECT NAME AND NUMBER: X2343 METOC
APPLICATIONS
Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total Cost | Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete Contract
Cost
Product Development WX NUWC 0 675 | N/A 725 | N/A N/A | N/A CONT CONT
WX SSC SD 0 360 | N/A 360 | N/A N/A | N/A CONT CONT
WX NRL 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
CP IPD 0] 3123 | N/A 4,000 | N/A N/A | N/A CONT CONT
CP LOCKHEED 0 500 | N/A 553 | N/A N/A | N/A CONT CONT
N/A MISC 0] 1264 | N/A 1469 | N/A N/A | N/A CONT CONT
Subtotal Product Devel opment 0]6222| N/A 7,407 | NI/A N/A | N/A CONT CONT
Remarks:
Support CP IPD 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
Subtotal Support 0 300 | N/A 300 | N/A N/A | N/A CONT CONT
Remarks

R-1 Shopping List - Item No TBD (25) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 2)

Date: February 99

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5

PROGRAM ELEMENT:0603207N

PROJECT NAME AND NUMBER: X2343 METOC
APPLICATIONS

Contract | Performing Total FY99 FY00 FYO01 Target
Method Activity & FY98 | FY99 | Award | FYO0 | Award | FY0Ol | Award | Cost To Total | Vaueof
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract
Cost
Subtotal T&E
Remarks
Subtotal Management
Remarks
Total Cost | 0[652] NA | 7707 | NJA [ NA| NA | CONT | CONT |
Remarks

R-1 Shoppi ng List

- Item No TBD (26) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2344
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

(U COSsT (Dollars in thousands)

PRQIECT
NUVMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FYy 2003 FY 2004 FY 2005 To Tot al
Title Actual Estimate Estimate Estinate Estimate Estimate Estinmate Estimate Conpl et e Pr ogram

X2344 Precise Timng and Astronetry (fornmerly project X0948).
1, 157 1, 312 1,444 1,474 1,498 1, 525 1, 557 1,590 CONT. CONT.

A, (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The nmmj or thrusts of the Precise Timng and Astronetry Project in
direct support of the U S. Naval Observatory (USNO are to: 1) address DoD requirenents for needed increases in positioning
accuraci es of nodern weapons systens by the determ nation of star positions (including objects at other than optica

wavel engths) and the stellar inertial reference system (to which all navigation, guidance, and positioning systens are
ultimately referred); 2) develop techniques for the prediction of the Earth’s instantaneous orientation with respect to the
stellar inertial reference system 3) oversee the deternination and di ssemi nation of precise tine information using the
Navy/ DoD Master Cl ock System and precise tinme distribution networks; and, 4) devel op advanced el ectronic |ight detectors and
interferometry in the optical and infrared wavel ength regions for very precise deternination of the positions of both faint
and bright stars, satellite tracking, and space debris studies. DoD Instruction 5000.2 assigns to the Navy the
responsibility for coordinating Precise Tinme and Tine Interval (PTTlI) requirenents and for maintaining a PTTI reference
standard (astronom cal and atomi c) for use by all DoD Services, Federal agencies, and related scientific |aboratories. The
Navy is al so responsible for providing astrononmical data for navigation, positioning, and gui dance, including space. Sone
operational and many energi ng requi renments surpass current support capabilities. |n response to these DoD requirenents,
this project transitions Research (6.1) and Exploratory Devel opment (6.2) efforts, as well as devel opnents in the civilian
sector, into the operational capabilities and products of the USNO

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

R-1 Shopping List - Item No TBD (27) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2344)

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2344

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

(U ($126) Continued evaluation of tinme transfer capabilities via fiber optic network.
(U ($150) Conpl eted denpnstration of GPS for UTI/Polar Mtion

(U ($321) Continued denponstration of large scale CCD array for electronic astrography.
(U ($367) Conpleted prototype optical interferometer astrometry denmpnstration

(U ($170) Began 2 micron neasurenment capability denmonstration for the interferoneter

(U) (%$23) Devel oped and updat ed Naval Command, Control, Communications, Conputers, Intelligence, Surveillance and
Reconnai ssance (C4I SR) inpl ementati on gui dance. Devel oped and updated Naval C4l1 SR mission to incorporate an
overarchi ng operational, systens, technical and information architecture. Conducted associ ated C4l SR anal yses
and studi es.

(U FY 1999 PLAN:

(U ($307) Conplete evaluation of tine transfer capabilities via fiber optic network and begin GPS tine
transfer capability.

(U (%$270) Initiate evaluation of cesiumfountain clock and VLBI/GPS denonstration for earth orientation
par aneters.

(U) (%$510) Conplete 2 micron measurenent capability denonstration over |arge angles and denonstration of
| arge scale CCD arrays.

(U) (%$225) Initiate InSb (I ndium Antinony) detector survey.

R-1 Shopping List - Item No TBD (28) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2344)

UNCLASSI FI ED



UNCLASSI FI ED

EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PROJECT NUMBER  X2344

PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

3. (U FY 2000 PLAN:

* (U (%$500) Continue evaluation of GPS time transfer capability.

* (U (%$548) Continue evaluation of cesiumfountain clock and VLBI/GPS denonstration for earth orientation
paraneters.

e (U (%$396) Continue InSb (Indium Antinmony) detector survey.

B. (U PROGRAM CHANGE SUMVARY:

(U CHANGE SUMVARY EXPLANATI ON:

(Y
(Y

(Y

Fundi ng: FY 1998: (+$1, 157K) FY-00 conparability adjustnents.
FY 1999: (-%$3K) Revi sed econonic assunptions and (-$150K) FY-99 Congressional cut for excessive budget grow h.

FY 2000: (-$%$21K) non pay inflation, and (-$1K) inflation reduction.
Schedul e:  Not applicabl e.

Technical: Not applicable.

OTHER PROGRAM FUNDI NG SUMVARY: Not appli cabl e.

RELATED RDT&E: None

R-1 Shopping List - Item No TBD (29) of TBD (32)
Exhi bit R-2a, RDT&E Budget Item Justification (X2344)

UNCLASSI FI ED
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EXH BIT R-2a, FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET Dat e: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603207N PRQIECT NUMBER  X2344
PROGRAM ELEMENT TI TLE: Air/Ccean Tactical Applications PRQIECT TITLE: Precise Tining and Astronetry

D. (U ACQU SITION STRATEGY: Not applicable.

R-1 Shopping List - Item No TBD (30) of TBD (32)

Exhi bit R-2a, RDT&E Budget Item Justification (X2344)

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 1) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2344 PRECISE
TIMING AND ASTROMETRY
Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FYO1 | Award | Cost To Tota Vaue of
Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost Contract
Cost
Product Devel opment WX NAVAL OBSERV 0| 1,312 N/A 1,444 N/A N/A N/A CONT CONT
Subtotal Product Development 01312 NA 1,444 | N/A N/A N/A CONT CONT
Remarks:

Subtotal Support

Remarks

R-1 Shopping List - Item No TBD (31) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED
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Exhibit R-3 Cost Analysis (page 2) Date: February 99
APPROPRIATION/BUDGET ACTIVITY: RDT&E, N/BA5 PROGRAM ELEMENT: 0603207N PROJECT NAME AND NUMBER: X2344 PRECISE
TIMING AND ASTROMETRY

Contract | Performing Total FY99 FYQ0 FYO01 Target
Method | Activity & FY98 | FY99 | Award | FYO0 | Award | FY01 | Award | Cost To Totd | Vaue of

Cost Categories & Type Location +PY Cost | Date Cost Date Cost Date Complete | Cost | Contract

Cost
Subtotal T&E
Remarks

Subtotal Management

Remarks

Total Cost | 0[1312] NA | 1444] NA | NAJ| NA | CONT | CONT |

Remarks

R-1 Shopping List - Item No TBD (32) of TBD (32)

Exhi bit R-3, Project Cost Analysis

UNCLASSI FI ED



UNCLASSIFIED

EXHIBIT R-2, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET

DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N
PROGRAM ELEMENT TITLE: Aviation Survivability

(U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program
WO0584 Aircrew Protective Clothing & Devices
10,906* 7,033* 2,695 2,914 3,017 3,093 3,184 3,271 CONT. CONT.
WO0591 Aircraft Survivability Vulnerability & Safety
2,126 1,505 1,878 1,932 1,972 2,016 2,069 2,118 CONT. CONT.
WO0592 A/C & Ordnance Safety
1,243 1,723 1,725 1,799 1,845 1,894 1,949 2,000 CONT. CONT.
W1819 Carrier Vehicle Aircraft Fire Suppression System
1,084 842 982 1,022 1,050 1,081 1,114 1,144 CONT. CONT.
TOTAL 15,359 11,103 7,280 7,667 7,884 8,084 8,316 8,533 CONT. CONT.

Quantity of RDT&E Articles : Not Applicable

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: Aviation Survivability addresses the issues of aircrew and platform survivability,
focusing on enhancing overall opportunity for aircrew and platform protection and enhanced performance. The capabilities addressed under this program
element counter emerging threats of next generation operational weapons systems and enhance combat effectiveness in future operational mission scenarios.

(V) Aircrew Protective Clothing and Devices develops, demonstrates and validates technology options that enhance aircrew capability to perform assigned
missions. In addition, this project ensures aircrew protection against natural and induced environmental or physiological hazards encountered during routine,
combat and emergency flight operations as well as during escape, survival and rescue, following loss of aircraft.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification
(Exhibit R-2, Page 1 of 24)



UNCLASSIFIED

EXHIBIT R-2, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N
PROGRAM ELEMENT TITLE: Aviation Survivability

(U) The three remaining projects focus on platform survivability, addressing the reductions in aircraft susceptibility to enemy and non-combat threats, as well as
aircraft vulnerabilities to conventional, nuclear, chemical, biological, radiological and directed energy weapons. The Aircraft Survivability, Vulnerability and
Safety project expands the survivability technology base and develops prototype hardware which is required to improve the survivability of Naval aircraft. Aircraft
and Ordnance Safety transitions generic insensitive munitions technology to Navy and Marine Corps air weapons, ensuring that they are insensitive to fast cook-
off, slow cook-off, bullet and fragment impact and sympathetic detonation. Carrier Aircraft Fire Suppression Systems develop improved firefighting systems and
fire protective measures for aircraft carriers.

(U) JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under DEMONSTRATION and VALIDATION because it develops and integrates
hardware for experimental tests related to specific ship or aircraft applications.

*FY-98 budget includes a Congressional add of $8.586K for the Navy Integrated Day/Night All-Weather Display Helmet, and for Visualization Architecture and
Technology executed under project W2385. FY-99 budget includes a Congressional add of $998K for Escape System Dynamic Flow, and $1.995K for the
Helicopter Aircrew Integrated Life Support System (HAILSS) executed under projects W2604 and W2605 respectively.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification
(Exhibit R-2, Page 2 of 24)



UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: WO0584
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: Aircrew Protective Clothing &
Devices

(U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program

WO0584 Aircrew Protective Clothing & Devices
10,906* 7,033* 2,695 2,914 3,017 3,093 3,184 3,271 CONT. CONT.

TOTAL 10,906 7,033 2,695 2,914 3,017 3,093 3,184 3,271 CONT. CONT.

Quantity of RDT&E Articles

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: Project W0584 develops, demonstrates, and validates technology options for integrated aircrew
emergency and life support systems designed to enhance mission effectiveness, in-flight protection and survivability. The project covers fixed and rotary wing life support
equipment, advanced helmet vision systems, escape systems technology, crew centered cockpit design, and cockpit integration programs. It responds to a humber of operational
requirements documents, including OR# 210-05-88 for Chemical and Biological (CB) Protection, OR# 099-05-087 for Laser Eye Protection, and the joint Air Force/Navy (CAF 208-
93) for an Aerospace Control Helmet Mounted Cueing System. In 1996, the various sub-projects were restructured into a combined Advanced Technology Crew Station (ATCS)

and Advanced Integrated Life Support System (AILSS) program. This project is validated by two Non-Acquisition Program Development Documents (NAPPDSs) -- one for an
Advanced Technology Crew Station (ATCS), and the other for AILSS.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. FY 1998 ACCOMPLISHMENTS:
« (U) (%$1,884) Initiated Advance Technology Escape System (ATES) using controllable propulsion (Fourth Generation Escape System).
* (U) ($436) Completed flight test of the Helicopter Aircrew Integrated Life Support System (HAILSS)/AILSS/Air Warrior (AW) system.

< (U) ($5,752) Completed integration and flight test of the Navy’'s day/night all-weather display helmet (CRUSADER). Begin camera upgrade, frequency agile laser
eye protection non-linear materials development, and research directed towards risk mitigation (e.g. head/neck moment of inertia).

« (U) (%$2,834) Developed/extended baseline 3D Visualization Architecture Technology (VAT) to smaller groups, began interactive visualization networking.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
(Exhibit R-2a, Page 3 of 24)



UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W0584
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: Aircrew Protective Clothing &
Devices

2. FY 1999 PLAN:

* (U) ($2,050) Continue development of ATES using controllable propulsion (Fourth Generation Escape System).

e (U) ($481) Begin development of Smart Advanced Integrated Life Support System (SAILSS) (referred to as Smart Adaptive Mission Support System (SAMSS) in
the FY 99 PRESBUDG).

< (U) ($836) Continue development of frequency agile laser eye protection, including non-linear materials development and demonstration. Frequency agile laser
eye protection has application to both AILSS and to CRUSADER day/night helmet development, covered under the AILSS and ATCS NAPDD'’s, respectively.

e (U) ($623) As a partofthe Advanced Helmet Vision System (AHVS) all weather day/night display helmet, initiate upgrade from CRUSADER day only helmet
mounted display system to day/night all weather helmet mounted display system.

e (U) ($974) Begin development of the laminar flow ejection tower test facility.
e (U) ($1,945) Continue development of HAILSS with emphasis on cooling and laser eye protection.

e (U) ($124) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. FY 2000 PLAN:
« (U) ($997) Continue ATES using controllable propulsion (Fourth Generation Escape System). Begin component integration.
* (U) ($300) AHVS - complete head/neck weight moments of inertia studies.
« (U) ($300) Continue enhanced resolution development for Crusader day/night all weather helmet mounted display system.
* (U) ($500) Continue the Smart Advanced Integrated Life Support System (SAILSS).
« (U) ($500) Continue development of non-linear materials for frequency agile laser eye protection.

« (U) ($98) Extend (VAT) to single user virtual image display.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
(Exhibit R-2a, Page 4 of 24)



UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: WO0584
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: Aircrew Protective Clothing &
Devices

(U) B. PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
(V) FY 1999 President’s Budget: 11,981 4,077 2,881
(V) Appropriated Value: 11,981 4,077
(V) Adjustments from FY99 PRESBUDG: -1,075 +2,956 -186
(U) FY 2000 President’'s Budget Submit: 10,906 7,033 2,695

CHANGE SUMMARY EXPLANATION:

(V) Funding: The FY98 program adjustment of -$1,075 thousand reflects -$323 thousand for SBIR assessment, -$752 thousand for BTR-98-33 to
support the Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS). The FY99 increase reflects a congressional add of $3,000 thousand
with a decrease of -$22 thousand for Contract Advisory and Assistance Services, and -$22 thousand for minor economic adjustments. The FY00
decrease of -$186 thousand reflects -$129 thousand to fully fund the Major Range & Test Facility Base (MRTFB) institutional funding, -$13 thousand
for Navy Working Capital Fund (NWCF) rate adjustments, and -$44 thousand for minor economic adjustments.

(U) Schedule: Not Applicable
(V) Technical: Not Applicable

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
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UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N
PROGRAM ELEMENT TITLE: Aviation Survivability

(U) C. OTHER PROGRAM FUNDING SUMMARY:

Related RDT&E

(U) PE 0602201F (Aerospace Flight Dynamics)

(U) PE 0602233N (Mission Support Equipment)

(U) PE 0604264N (Aircrew Systems Development)

(U) PE 0604706F (Life Support Systems)

(U) PE 0603231F (Crew Systems and Personal Protection Technology)

(U) D. ACQUISITION STRATEGY: Not Applicable

(U) E. SCHEDULE PROFILE

DATE: February 1999

PROJECT NUMBER: W0584
PROJECT TITLE: Aircrew Protective Clothing &

FY 1998 FY 1999 FY 2000 To Complete
(U) Program Milestones
4" Gen Escape (ATES) & controllable Initiated Continue Begin 1Q/02
propulsion 1% Q Component
Integration
Crusader Day/Night All Weather Initiated Continue Continue 4" Q/01
Display System 2"Q

R-1 Item No. 31
UNCLASSIFIED

Devices

Exhibit R-2a, RDT&E Project Justification
(Exhibit R-2a, Page 6 of 24)



BUDGET ACTIVITY: 4

(U) E. SCHEDULE PROFILE (Contd)

(U) Program Milestones (Cont'd)
VAT (Networking)

VAT (Single User)

Frequency Agile Laser Eye
Protection (non-linear materials)

SAILSS

(U) Engineering Milestones

(U) T&E Milestones

Crusader day only system DT-1

Crusader day/night system DT-1

HAILSS/AILSS/AW flight test

(U) Contract Milestones: Not applicable.

PROGRAM ELEMENT: 0603216N
PROGRAM ELEMENT TITLE: Aviation Survivability

UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET

DATE: February 1999

PROJECT NUMBER: W0584
PROJECT TITLE: Aircrew Protective Clothing &

FY 1998 FY 1999 FY 2000 To Complete
Initiated Continue
2nd Q
Initi?te Continue
1%Q
Initiated Continue Continue Complete
4" Q Tech Demo 4™ Q
Initi?te Continue Continue
1%Q
Completed
4TH Q
Initiate Complete
4th Q
Initia‘&ed
1% Q
Comple;céad
47Q

R-1 Item No. 31
UNCLASSIFIED

Devices

Exhibit R-2a, RDT&E Project Justification
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BUDGET ACTIVITY: 4

Cost Cateqgories:

Miscellaneous
Miscellaneous

McDonnell Douglas
Boeing

Subtotal Product Development

Remarks

Miscellaneous

Subtotal Support

Remarks

Contract
Method

& Type

WX
Various

WX

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT: 0603216N PROJECT NUMBER:
PROJECT TITLE:
Performing Total FY 1999 FY 2000
Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total
Location Cost Cost Date Cost Date Complete Cost
NAWCAD PAX 13,134 2,380 Various 1,192 Various CONT. CONT.
Various 10,765 0  Various 0
1,325
1,660
26,884 2,380 1,192 CONT. CONT.
Various 322 430  Various 305 Various CONT. CONT.
322 430 305 CONT. CONT.

R-1 Item No. 31
UNCLASSIFIED

DATE: February 1999

W0584
Aircrew Protective Clothing & Devices

Target
Value of
Contract

Exhibit R-3, Project Cost Analysis
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BUDGET ACTIVITY: 4

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

Contract
Cost Categories: Method
& Type
Miscellaneous developmental Various

test & evaluation

Subtotal Test & Evaluation

Remarks

Travel

Subtotal Management

Remarks

SBIR assessment

Total Cost

PROGRAM ELEMENT: 0603216N PROJECT NUMBER:
PROJECT TITLE:
Performing Total FY 1999 FY 2000

Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total

Location Cost Cost Date Cost Date Complete Cost
Various 1869 4089 Various 1188 Various CONT. CONT.
1869 4089 1188 CONT. CONT.
Various 65 10 N/A 10 N/A N/A. N/A

65 10 10 0
124

29,140* 7,033 2,695 CONT. CONT.

DATE: February 1999

W0584
Aircrew Protective Clothing & Devices

Target
Value of
Contract

* TOTAL PRIOR YEARS COST TOTALS INCLUDE THE FY96 & PRIOR, FY97 ACTUAL COLUMNS FROM THE FY99 PRESIDENT'S BUDGET R-3 AND THE FY98 CURRENT CONTROLS.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-3, Project Cost Analysis
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UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N

PROGRAM ELEMENT TITLE: Aviation Survivability

DATE: February 1999

PROJECT NUMBER: W0591
PROJECT TITLE: Aircraft Survivability Vulnerability

& Safety
(U) COST: (Dollars in Thousands)
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program
WO0591 Aircraft Survivability Vulnerability & Safety
2,126 1,505 1,878 1,932 1,972 2,016 2,069 2,118 CONT. CONT.
TOTAL 2,126 1,505 1,878 1,932 1,972 2,016 2,069 2,118 CONT. CONT.

Quantity of RDT&E Articles

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: Aircraft Survivability, Vulnerability and Safety. This project develops prototype hardware
to improve the survivability of Navy and Marine Corps aircraft. This project addresses the likelihood of an aircraft being hit (susceptibility) and the probability of a kill
if the aircraft is hit (vulnerability). Types of programs funded under this project include signature reduction efforts, subsystem and component hardening and
development of fire and explosion suppression techniques for fuel systems. Beginning in fiscal year 1996 Chemical and Biological efforts were consolidated under
OSD program element 0603384D (Chemical and Biological Defense (Advanced Development)).

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. FY 1998 ACCOMPLISHMENTS:

e (V) ($1,785) Continued the development of a rotary wing Infrared (IR) signature suppression program.

e (U) ($131) Continued the development of RDT&E master plan update.

e (U)($70) Initiated data population of the Aircraft Survivability Database

* (U) ($140) Continued current development of Survivability Analysis Methodology .

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W0591
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: Aircraft Survivability Vulnerability
& Safety

2. FY 1999 PLAN:
*  (U) ($1,242) Continue the development of a rotary wing IR survivability signature suppression program (complete prototype ground test).
e (U) ($10) Complete the development of RDT&E master plan (will be updated bi-annually).
* (U) ($30) Continue data population of Aircraft Survivability Database.
e (U) ($196) Continue current Survivability Analysis Methodology development, to include a Survivability Analysis Methodology Roadmap for USN/USMC.
e (U) ($27) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. FY 2000 PLAN:

(U) ($1,558) Continue the development of a rotary wing IR survivability signature suppression program (initiate flight test).

.

(U) ($50) Continue uninhabited aerial vehicle (UAV) survivability program; focus on trade study/cost analysis.

(U) ($70)  Annual update of Aircraft Survivability Database.

.

(U) ($200) Continue development of Survivability Analysis Methodology (based on FY99 roadmap).

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W0591
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: Aircraft Survivability Vulnerability
& Safety

(U) B. PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 2,118 1,509 1,909
(V) Appropriated Value: 2,118 1,509
(U) Adjustments from FY99 PRESBUDG: +8 -4 -31
(V) FY 2000 President’s Budget Submit: 2,126 1,505 1,878

CHANGE SUMMARY EXPLANATION:
(V) Funding: The FY98 program adjustment reflects an increase of $31 thousand due to reprogramming, and a -$23 thousand decrease for the SBIR
assessment. The FY99 decrease of -$4 thousand reflects minor economic adjustments. The FY0O decrease of -$31 thousand reflects -$2
thousand for Navy Working Capital Fund (NWCF) rate adjustments, and -$29 thousand for minor economic adjustments.

(V) Schedule: Not applicable

(U) Technical: Not applicable

(U) C. OTHER PROGRAM FUNDING SUMMARY: Not applicable

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification
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UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N
PROGRAM ELEMENT TITLE: Aviation Survivability

Related RDT&E

(U) PE 0605132D (Joint Technical Coordinating Group on Aircraft Survivability)
(U) PE 0603384D (Chemical/Biological Defense (Advanced Development)

(U) D. ACQUISITION STRATEGY: Not Applicable.

(U) E. SCHEDULE PROFILE:

FY 1998 FY 1999 FY 2000
(U) Program Milestones
UAYV survivability trade study Initiate
18t Q
(U) Engineering Milestones
IR Signature Requirements Review Comple(tjed
3“Q
(U) T&E Milestones
IR Suppressor ground test Complete
4th Q
IR Suppressor flight test Initiate
4th Q

(U) Contract Milestones: Not applicable

R-1 Item No. 31
UNCLASSIFIED

DATE: February 1999

PROJECT NUMBER: W0591
PROJECT TITLE: Aircraft Survivability Vulnerability

To Complete

Complete
3 Q/o1

Complete
2" Q/o1

& Safety

Exhibit R-2a, RDT&E Project Justification
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UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS DATE: February 1999
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: WO0591
PROJECT TITLE: AIRCRAFT SURV VUL & SAFETY
Contract Performing Total FY 1999 FY 2000 Target
Cost Categories: Method Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total Value of
& Type Location Cost Cost Date Cost Date Complete Cost Contract
Miscellaneous WX Various 5115 470 Various 344 Various CONT. CONT.
Primary hardware development SS/CPFF SIKORSKY 635 877 Oct 98 1000 Oct 99 3226 3226 3226
Connecticut
Primary hardware development SS/CPFF Bell Helicopter
Ft. Worth, TX 1307
Subtotal Project Development 7057 1347 1344 CONT. CONT.
Remarks
Miscellaneous WX 150 Various CONT. CONT.
Subtotal Support 0 0 150 CONT. CONT.
Remarks

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-3, Project Cost Analysis
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BUDGET ACTIVITY: 4

Cost Categories:

Miscellaneous

Subtotal Test & Evaluation

Remarks

Travel

Subtotal Management

Remarks

SBIR assessment

Total Cost

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT: 0603216N PROJECT NUMBER:
PROJECT TITLE:
Contract Performing Total FY 1999 FY 2000

Method Activity & Prior Yrs  FY 1999 Award FY 2000 Award Cost to Total

& Type Location Cost Cost Date Cost Date Complete Cost
Various Various 770 121 N/A 374 Various CONT. CONT.
770 121 374 CONT. CONT.
165 10 N/A 10 N/A CONT. CONT.
165 10 10 CONT. CONT.

27

7992* 1505 1878 CONT. CONT.

DATE: February 1999

WO0591
AIRCRAFT SURV VUL & SAFETY

Target
Value of
Contract

* TOTAL PRIOR YEARS COST TOTALS INCLUDE THE FY96 & PRIOR, FY97 ACTUAL COLUMNS FROM THE FY99 PRESIDENT'S BUDGET R-3 AND THE FY98 CURRENT CONTROLS.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-3, Project Cost Analysis
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UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W0592
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: A/C & Ordnance Safety

(U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program
W0592 A/C & Ordnance Safety 1,243 1,723 1,725 1,799 1,845 1,894 1,949 2,000 CONT. CONT.
TOTAL 1,243 1,723 1,725 1,799 1,845 1,894 1,949 2,000 CONT. CONT.

Quantity of RDT&E Articles

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This project transitions Insensitive Munitions (IM) technology from IM Advanced
Development (generic technology) to Air Weapon Systems to comply with Chief of Naval Operations direction that all munitions carried aboard Navy ships be
insensitive to fast cook-off (FCO), slow cook-off (SCO), bullet and fragment impact (Bl and FI), and sympathetic detonation (SD).

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. (U) FY 1998 ACCOMPLISHMENTS:
* (U) ($310) Fabricated composite case for Hydro-burst testing of 2.75-inch rocket motor.

« (U) ($474) Completed evaluation of IM technology for Joint Standoff Weapon (JSOW) (Unitary) and Advanced Anti-Radiation
Missile (ARM).

* (U) ($459) Completed loading of High Performance Air to Missile (HPAAM) Hydroxyl Terminated Polyether (HTPE) propellant in 6-inch
diameter composite case motors.

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, Project Justification
(Exhibit R-2a, Page 16 of 24)



UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N

PROGRAM ELEMENT TITLE: Aviation Survivability

2. (U) FY 1999 PLAN:

DATE: February 1999

PROJECT NUMBER: W0592
PROJECT TITLE: A/C &Ordnance Safety

« (U) ($278) Load composite cases, conduct IM and performance testing of 2.75-inch rocket motor.

e (U) ($481) Building on IM technology developed under the JSOW Unitary, address sympathetic detonation/containment to tandem warheads.

* (U) ($964) Continue full scale IM tests and static firings of High Performance Air to Missile (HPAAM) Hydroxyl Terminated Polyether (HTPE)

propellant in 6-inch diameter composite case motors.

3. (U) FY 2000 PLAN:

* (U) ($338) Demonstrate manufacturability of 2.75-inch rocket motor.

* (U) ($434) Continue evaluation of IM technology to validate tandem warhead containment models.

* (U) ($953) Complete IM tests and static firings of rocket motors for High Performance 6-inch Rocket IM Support. Perform flight testing of
AIM9X/Sidewinder composite rocket motor.

(U) B. PROGRAM CHANGE SUMMARY

(U) FY 1999 President’s Budget:

(V) Appropriated Value:

(V) Adjustments from President’s Budget:

(V) FY 2000 President’s Budget Submit:

FY 1998 FY 1999 FY 2000
1,252 1,732 1,759
1,252 1,732

-9 -9 -34
1,243 1,723 1,725

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, Project Justification
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UNCLASSIFIED

EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W0592
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: A/C & Ordnance Safety

CHANGE SUMMARY EXPLANATION:
(V) Funding: FY1998 reflects a net decrease of -$9 thousand as a result of minor program adjustments. FY1999 reflects a net decrease of -$9
thousand as a result of revised economic adjustments. FY2000 reflects a net decrease of -$34 thousand consisting of -$18 thousand for Navy
Working Capital Fund (NWCF) rate adjustments and -$16 thousand for minor program adjustments.
(V) Schedule: Not applicable
(U) Technical: Not applicable
(U) C. OTHER PROGRAM FUNDING SUMMARY: Not applicable

Related RDT&E: PE 0604802A
PE 0603609N

(U) D. ACQUISITION STRATEGY: This is a non-ACAT program with no specific acquisition strategies.

(U) E. SCHEDULE PROFILE: Not applicable

R-1 Item No. 31
UNCLASSIFIED

Exhibit R-2a, Project Justification
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BUDGET ACTIVITY: 4

Cost Categories:

Systems Engineering

Subtotal Product Development

Remarks

Subtotal Support

Remarks

Subtotal Test & Evaluation

Remarks

Miscellaneous

Subtotal Management
Remarks

Total Cost

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT:  0603216N PROJECT NUMBER:
PROJECT TITLE:
Contract Performing Total FY 1999 FY 2000
Method Activity & Prior Yrs FY 1999 Award FY 2000 Award Cost to Total
& Type Location Cost Cost Date Cost Date Complete Cost
WX NAWC WD 9,293 1,703 10/98 1,705 10/99 CONT. CONT.
China Lake
9,293 1,703 1,705 CONT. CONT.
0 0 0 0 0
0 0 0 0 0
WX NAWCAD PAX 10 20 10/98 20 10/99 CONT. CONT.
10 20 20 CONT. CONT.
9,303 1,723 1,725 CONT. CONT.

R-1 Item No. 31
UNCLASSIFIED

DATE: February 1999
W0592
A/C & Ordnance Safety

Target
Value of
Contract

Exhibit R-3, Project Cost Analysis
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W1819
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: CV A/C Fire Suppression System
(U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program

W1819 Carrier Vehicle Aircraft Fire Suppression System
1,084 842 982 1,022 1,050 1,081 1,114 1,144 CONT. CONT.

TOTAL 1,084 842 982 1,022 1,050 1,081 1,114 1,144 CONT. CONT.
Quantity of RDT&E Articles

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This project develops improved firefighting systems and fire protective measures for
aircraft related fires on aircraft carriers, including assessment of fire properties, definition of fire threats, improvements to firefighting agents and delivery systems,
fire detection and suppression system performance evaluations, and firefighter training improvements

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. FY 1998 ACCOMPLISHMENTS:

* (U) ($302) Continued development of ordnance cooling requirements; established updated ordnance inventory, incorporated ordnance evaluation
provisions in fire testing, developed instrumentation requirements, evaluated relative effect of varying cooling techniques.

« (U) ($378) Finalized overhaul of environmentally safe fire testing facility; finished test site refurbishment, maintained compliant permit status,
incorporation and operational testing of water and fuel delivery systems, optimized instrumentation provisions and ensured functionality, designed
and constructed simulated engine test article, conducted baseline fire testing to qualify facility.

. (V) ($228) Commenced fire testing of agents, equipment, aircraft and ordnance materials; performance evaluation of compressed nitrogen foam
system, OPEVAL of modified twin agent unit, conducted full scale aircraft engine fire testing (damage assessment, test standard, operational
methodologies, handheld performance, flight line extinguishers).

R-1 Item No. 31
UNCLASSIFIED
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W1819
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: CV A/C Fire Suppression System

1. FY 1998 ACCOMPLISHMENTS: (CONT)

(V) (%$176) Initiated development of flight deck imaging system; evaluated need for enhancement, formulated preliminary system requirements.

2. FY 1999 PLAN:

(V) ($89) Complete evaluation of ordnance cooling requirements; remain current on ordnance inventory, conduct full scale fire testing of dummy
ordnance (assess defined threat to individual components, evaluate impact of various fire fighting techniques and equipment).

« (U) ($402) Upgrade capabilities of environmentally safe fire test facility; maintain compliant permit status, design and construct test article provisions
for conducting wheel/brake, electrical, 2D/3D, spill, and mass conflagration evaluations.

« (U) ($100) Continue fire testing of agents, equipment, aircraft and ordnance materials; finalize engine fire testing, commence wheel/brake and
electrical full scale testing (assess collateral damage, conduct comparative systems testing, develop test standards, optimize operational
methodologies).

e (U) ($245) Complete development of flight deck imaging system; develop system designs for comparative testing, secure test articles, develop
pass/falil criteria.

e (U) ($6) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. FY 2000 PLAN:

¢« (U) ($542) Conduct testing of fire test standards for wheel/brake, electrical, and spill fires. Identify critical test parameters and provide adequate
instrumentation for testing. Manufacture details for fire threat simulators with adequate test repeatability provisions. Conduct full scale, fleet
representative fire testing to evaluate relative performance of available and developmental extinguishing systems.

* (U) ($160) Enhance the Mobile Aircraft Fire Fighting Training Device by evaluating options to propane fuel. Conduct live fire training
demonstrations. Incorporate system upgrades based on fleet responses. Establish zoning criteria to maximize fleet personnel training opportunities.
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W1819
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: CV A/C Fire Suppression System
3. FY 2000 PLAN: (CONT)
* (U) ($280) Continue carrier reduced manning studies. Evaluate potential negative safety impact of reduced manning of Navy ships relative to
current level of onboard fire fighting provisions. Ensure adequate fire fighting provisions are maintained through evaluation of systems hardware

enhancements, development of novel fire fighting approaches, and optimized personnel emergency procedures. Assess opportunities for overall
improvement in shipboard handling of fire emergencies.

(U)B. PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 1,096 846 987
(U) Appropriated Value: 1,096 846
(U) Adjustments from DON Budget: -12 -4 -5
(U) FY 2000 OSD Budget Submit: 1,084 842 982

CHANGE SUMMARY EXPLANATION:

(U) The net decrease in FY98 is due to a reprogramming of -$12 thousand. The FY99 decrease of -$4 thousand is
for economic adjustments. The net decrease of -$5 thousand in FY 2000 denotes +$4 thousand for Navy Working Capital
Fund (NWCF) and -$9 thousand for economic adjustments.

(U) Schedule: Not applicable

(U) Technical: Not applicable
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603216N PROJECT NUMBER: W1819
PROGRAM ELEMENT TITLE: Aviation Survivability PROJECT TITLE: CV A/C Fire Suppression System

(U)C. OTHER PROGRAM FUNDING SUMMARY: Not Applicable.

Related RDT&E: Not applicable

(U)D. ACQUISITION STRATEGY: Not Applicable.

(U) E. SCHEDULE PROFILE: Not Applicable.
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BUDGET ACTIVITY: 4

Cost Categories:

Misc

Subtotal Product Development

Remarks

Miscellaneous

Subtotal Support

Miscellaneous

Subtotal Test & Evaluation

Remarks

Travel

Subtotal Management
SBIR Assessment
Remarks

Total Cost

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT:

Contract Performing Total
Method Activity & Prior Yrs
& Type Location Cost

WX MISC 4618
4618

WX MISC 1104
1104

WX MISC 2238
2238

WX NAWCAD PAX 25
25

7,985

FY 1999
Cost

647

647

179

179

10

10

842

0603216N
FY 1999
Award FY 2000
Date Cost

Various 170
170
280
280
Various 522
522
Various 10
10
982

R-1 Item No. 31
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FY 2000
Award
Date

Various

Various

Various

Various

PROJECT NUMBER:

PROJECT TITLE:
Cost to Total
Complete Cost
CONT. CONT.
CONT. CONT.
CONT. CONT.
CONT. CONT.
CONT. CONT.
0 0
CONT. CONT.
CONT. CONT.
CONT. CONT.

DATE: February 1999

W1819
CV A/C Fire Suppression

Target
Value of
Contract
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UNCLASSIFIED
EXHIBIT R-2, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance

(U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program
A2467 Tactical UAV
CONOPS Research 0 0 1,975 1,981 1,986 1,989 1,992 1,997 CONT. CONT.
E0534 Tactical Reconnaissance 12,874 1,474 0 0 0 0 0 0 0 220,456
System
TOTAL 12,874 1,474 1,975 1,981 1,986 1,989 1,992 1,997 CONT. CONT.

(A) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This program provides for the development of studies, analyses and demonstrations for
Tactical Unmanned Aerial Vehicle (TUAV) concept of operation (CONOP) development. Additionally, in Fiscal years 1998 and 1999 this program allowed
development of systems to provide timely and accurate imagery intelligence for the U.S. Marine Corps. Specifically:

« TUAV CONOPS Research: The efforts supported under this program provide studies of concept of operations using maritime tactical unmanned aerial
vehicles.

* F/A -18D Tactical Reconnaissance System: The F/A-18D Tactical Reconnaissance System will replace the RF-4B which was phased out in 1990. Electro-
Optical, Infrared and Synthetic Aperture Radar (SAR) sensors will provide high resolution imagery in all weather conditions, day or night at low, medium or high
altitude over flight or stand off ranges. Imagery data is digitally recorded and can be data linked in near real-time and/or returned to base for playback, analysis,
processing, and storage.

(U) JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under DEMONSTRATION & VALIDATION because it develops and integrates hardware
and technologies for experimental test related to specific ship or aircraft applications.
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N PROJECT NUMBER: A2467
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance PROJECT TITLE: TUAV CONOPS
Research

U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program

A2467 TUAV CONOPS RESEARCH

TOTAL 0 0 1,975 1,981 1,986 1,989 1,992 1,997 CONT. CONT.

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This program provides funding for concept of operation (CONOP) development, research
and studies in the integration of tactical unmanned aerial vehicles into Naval Strike Warfare. This program is funded under DEMONSTRATION & VALIDATION
because it develops and integrates hardware and technologies for experimental test related to specific ship or aircraft applications.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

Previous Accomplishments: This is a new start effort.

1. FY 2000 Plan:

e (U) (%$1,975) Initiate studies and demonstrations for CONOP development into Naval Strike Warfare.
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET PROJECT JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N PROJECT NUMBER: A2467
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance PROJECT TITLE: TUAV CONOPS
Research

(U) B. PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
(V) FY 1999 President’s Budget: 0 0 0
(V) Appropriated Value:
(V) Adjustments from Pres Budget: +1,975
(V) FY 2000 President’'sBudget Submit: 1,975

CHANGE SUMMARY EXPLANATION:
(V) Funding: Navy provided funding in POM 00.
(U) Schedule: Not Applicable.
(V) Technical: Not Applicable.
(U) C. OTHER PROGRAM FUNDING SUMMARY: Not applicable.
(U) D. ACQUISITION STRATEGY: Not Applicable.

(U) E. SCHEDULE PROFILE: Not Applicable.
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BUDGET ACTIVITY: 4

Cost Categories:

Project Development Organizations

Naval Postgraduate School (NPS)

NSAWC

Subtotal Project Development

Remarks:

Support Organizations

Subtotal Support

Remarks:

UNCLASSIFIED

EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT: 0603261N
PROGRAM ELEMENT TITLE: TACTICAL AIRBORNE RECONNAISSANCE

Contract Performing Total FY 1999 FY 2000
Method Activity & Prior Yrs FY 1999 Award FY 2000 Award
& Type Location Cost Cost Date Cost Date
WX NPS, Monterey, 1,778
CA
WR NSAWC 197
Fallon,NV
1,975
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DATE: February 1999

PROJECT NUMBER: A2467

PROJECT TITLE: TUAV CONOPS RESEARCH
Target
Cost to Total Value of
Complete Cost Contract
CONT. CONT.
CONT. CONT.
CONT. CONT.
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BUDGET ACTIVITY: 4

Contract
Method
& Type

Cost Categories:

UNCLASSIFIED
EXHIBIT R-3, FY 2000 RDT&E,N COST ANALYSIS

PROGRAM ELEMENT: 0603261N
PROGRAM ELEMENT TITLE: TACTICAL AIRBORNE RECONNAISSANCE

Test & Evaluation Organizations

Subtotal Test & Evaluation

Remarks:

Management Organizations

Subtotal Management

Remarks:

Total Cost

Performing Total FY 1999 FY 2000
Activity & Prior Yrs  FY 1999 Award FY 2000 Award
Location Cost Cost Date Cost Date

0 0 1,975
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DATE: February 1999

PROJECT NUMBER: A2467

PROJECT TITLE: TUAV CONOPS RESEARCH
Target
Cost to Total Value of
Complete Cost Contract
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UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N PROJECT NUMBER: E0534
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance PROJECT TITLE: Tactical Reconnaissance System

U) COST: (Dollars in Thousands)

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Project Number & Title Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete Program

E0534 Tactical Reconnaissance System
TOTAL 12,874 1,474 0 0 0 0 0 0 0 220,456

(U) A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: The Tactical Airborne Reconnaissance Program develops systems to provide timely and
accurate imagery intelligence for the U.S. Marine Corps. The F/A-18D Tactical Reconnaissance System will replace the RF-4B that was phased out in 1990.
Electro-Optical, Infrared and Synthetic Aperture Radar (SAR) sensors will provide high resolution imagery in all weather conditions, day or night at low, medium or
high altitude over flight or stand off ranges. Imagery data is digitally recorded and can be data linked in near real-time and/or returned to base for playback,
analysis, processing, and storage.

(U) JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under DEMONSTRATION & VALIDATION because it develops and integrates hardware
for experimental test related to specific ship or aircraft applications.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. FY 1998 ACCOMPLISHMENTS:
* (U) ($9,250) Continue development and integration of the F/A-18 Tactical Reconnaissance System.

(V) (%$3,020) Continue Advanced Tactical Airborne Reconnaissance System (ATARS) and Radar Upgrade (RUG) Il development testing with data link
and Operational Flight Program (OFP) 13C. Continue in-house technical support.

e« (U) ($604) Continue in-house engineering support.
2. FY 1999 PLAN:
* (U) ($1,211) Complete system Operational Evaluation. Conduct program review for full rate production decision. Continue in-house technical support.

* (U) ($247) Continue in-house technical support.

R-1 Item No. 33
UNCLASSIFIED

Exhibit R-2a, Project Justification
(Exhibit R-2a, Page 6 of 8)



UNCLASSIFIED
EXHIBIT R-2a, FY 2000 RDT&E,N BUDGET ITEM JUSTIFICATION SHEET
DATE: February 1999

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N PROJECT NUMBER: E0534
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance PROJECT TITLE: Tactical Reconnaissance System

(V) (%16) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

(U) B. PROGRAM CHANGE SUMMARY

FY 1998 FY 1999 FY 2000
(V) FY 1999 President’s Budget: 10,262 1,479 0
(V) Appropriated Value: 10,607 1,479 0
(V) Adjustments from President’s Budget: 2,612 -5 0
(U) FY 2000/2001 President’'s Budget Submit: 12,874 1,474 0

CHANGE SUMMARY EXPLANATION:

(V) Funding: FY 1998 consists of a $2,000 thousand increase for Navy reprioritization, a $951 thousand increase for payback of funds for the
F/A-18E/F $26M shortfall, a decrease of $332 thousand for a Small Business Innovation Research (SBIR) reduction and a decrease of $7 thousand for
other OSD adjustments. The FY 1999 change consists of a decrease of $3 thousand for revised economic assumptions and a decrease of $2 thousand
for personnel under execution.

(V) Schedule: Due to technical issues addressed below, the completion of software enhancements, OPEVAL, the Full Rate Production decision and the
Full Rate Production contract award have slipped.

(V) Technical: Software maturity and hardware reliability growth has not progressed at the expected rate to meet original milestones.
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BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603261N
PROGRAM ELEMENT TITLE: Tactical Airborne Reconnaissance

(U) C. OTHER PROGRAM FUNDING SUMMARY

UNCLASSIFIED

PROJECT NUMBER: E0534
PROJECT TITLE: Tactical Reconnaissance System

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To

Appn Budget Budget Estimate Estimate Estimate Estimate Estimate Estimate Complete
APN-5

C/ID 58,230 42,134 56,151 24,337 0 0 0 0 12,723

Related RDT&E: Not Applicable

(U) D. ACQUISITION STRATEGY: Currently on contract for LRIP-2, which is a sole source contract with Boeing.

(U) E. SCHEDULE PROFILE:

FY 1998 FY 1999 FY 2000 FY 2001
(U) Program Milestones 1Q/PROGRAM 4Q/FULL
REVIEW FOR RATE
LRIP Il PRODUCTION
DECISION
(U) Engineering Milestones 3Q/COMPLETE
SOFTWARE
ENHANCEMENTS
(U) T&E Milestones 4Q/PRODUCTION 4Q/
VERIFICATION OPEVAL
FLIGHT TEST
(U) Contract Milestones 2Q/LRIP 1l 4Q/FRP

CONTRACT CONTRACT

AWARD AWARD
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UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

RDT&E1319/Budget Activity 4

Advanced Combat System Technology, PE0603382N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost 481 6.63 6.83 12.04 14.44 14.70 15.00 15.33 CONT. CONT.
Advanced Combat System
Technology/K0324 481 6.63 6.83 12.04 14.44 14.70 15.00 15.33 CONT. CONT.
Quantity of RDT&E Articles& cost | Not Applicable

A. Mission Description and Budget Item Justification

Thislineitem funds studies and experiments which will be conducted in distributed computer architecture, radar technology, and Tactical Informational

Management Concepts to mature them to transition candidates for introduction into the AEGIS Weapon System. This program will take a disciplined systems
engineering approach to find how these advances can be integrated into the AEGIS system and subsequent combat systems, and to plan combat system baseline
upgrade schedules. Fully Distributed Computing Architecture is the first advanced development effort, leveraging the joint AEGI S/Defense Advanced Research
Projects Agency (DARPA) High Performance Distributive Computing (Hiper-D) technology effort. It implements the results of distributed processing advances
to replace the current AEGIS Combat System architecture with an open, distributed architecture. Radar studies are also being conducted to identify state-of-the-
art technology options for the next generation radar. Complex Tactical Information Management of the flow and display of tactical information through the

"detect-control-engage" process to better support the operator/decision maker will be a significant priority of thistask. These advanced technologies are

candidate systems for future baseline upgrades.

FY98 ACCOMPLISHMENTS:

= ($0.56) Conducted system engineering experiments with COTS/DARPA computer technologies to assess their readiness and maturity for transitioning into
AEGIS Combat System production baselines built on open system computing principles.
= ($2.65) Completed prototyping and re-engineering activities of AEGIS Weapon System computer programs focusing on the Baseline 7 computer architecture
issues associated with the FY 98 integrated demonstration.
= ($1.10) Conducted an integrated demonstration at the computing test bed that incorporated enhanced computing architecture technology with respect to

information transfer, open system design, processing, support software, and related areas. Developed an early engineering design for ship information

transfer capability.

*  ($0.50) Continued development of AEGIS Weapon System architecture and performance models using prototype modeling tools, multi-sensor coordination
and advanced tactical information management.
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UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

RDT&E1319/Budget Activity 4 Advanced Combat System Technology, PE0603382N

FY99 PLAN:

($2.00) Conduct studies concerning the feasibility of applying Visualization Architecture and Technology (VAT) concepts to shipboard use.

(%$1.00) Continue system engineering experiments with currently emerging COTS/DARPA computer technologies to assess improvementsin upgrades against
previously identified shortfalls. Feedback any existing shortfalls for future enhancements. Work within the commercial standards communities to address the
shortfalls in computing capabilities for Navy applications.

($1.36) Conduct an integrated demonstration in the computing testbed of selected AEGIS Weapon System capabilities focused on initial QoS (Quality of
Service) functionality in the middleware domain. Demonstrate an initial integrated set of common engineering services for theinformation infrastructure,
including the addition of another warfighting or other shipboard information/control system. Also demonstrate initial middleware capabilities within the
Common CDS (Combat Direction System) functional areas that support object-oriented computer program architectures.

($2.00) Initiate risk reduction experiments focused on middleware i ssues associated with object-oriented computer program architectures with an initial
target of Common CDS capability for AEGIS combat systems. Assess maturity and transition potential of available or emerging technologiesinto AEGIS
Baseline development efforts on Baseline 6 Phase |11 and 7 Phase |.

($1.13) Enhance AEGIS Weapon System architecture and performance models using prototype modeling tools, multi-sensor coordination, and advanced
tactical information management concepts. Develop and validate enhanced certification techniques that are applicable to the enhanced computing
architecture prototyped in FY 98.

(%0.14) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

FY 00 PLAN:

($1.13) Continue system engineering experiments with currently emerging COTS/DARPA computer technologies to assess improvementsin upgrades against
previously identified shortfalls. Feedback any existing shortfalls for future enhancements. Work within the commercial standards communities to address the
shortfallsin computing capabilities for Navy applications.

($3.50) Conduct an integrated demonstration in the computing testbed of selected AEGIS Weapon System capabilities focused on second phase QoS
functionality in the middleware domain. Assess and validate the available certification techniques applicable within the Common CDS functional areas that
support object-oriented computer program architectures.

(%$1.20) Initiate transition efforts of lessons learned in the FY 99 middleware risk reduction experiments targeted at the Common CDS capability for AEGIS
combat systems. Work with the Baseline development teams to identify remaining or emerging issues associated with transition to Baseline 6 Phase 11 and
Baseline 7 Phase | for middleware capabilities.

($1.00) Validate the performance modeling tools against the existing prototype capabilities in the computing testbed.
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UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
RDT&E1319/Budget Activity 4 Advanced Combat System Technology, PEO603382N
A. Program Change Summary:
FY 1998 FY 1999 FY 2000

FY 1999 President’s Budget: 5.08 8.65 8.15

Appropriated Value: 5.23 6.65

Adjustment to FY 1998 Appropriated Value/

FY 1999 President’s Budget: -0.27 -2.02 -1.32

FY 2000 PRES Budget Submit: 4.81 6.63 6.83

Funding: FY 1998 change due to SBIR Reduction and minor pricing adjustments. FY1999 change due to Congressional reghiretiopranidg adjustments.
FY 2000 changes due to shifting Navy priorities.

Schedule: FY1999-FY2000 funding reductions prevent completion of some risk reduction tasks. Fadcoenfaish all risk reduction initiatives could impact
Baseline 6 Phase Ill and Baseline 7 Phase | schedules.

Technical: Decrease in scope of critical risk reduction efforts required for Baseline 6 Phase Ill and Baseline 7 Phass tigictealevelopment of these baselines.

B. Other Program Funding Summary

To Total
0604307N FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
R-1 No. 96 110.14 182.48 204.48 192.27 178.69 142.84 114.45 95.83 CONT. CONT.

Budget Activity 5
Appropriation No. 1319
AEGIS Combat System Engineering

C. Acquisition Strategy: Risk reduction efforts are lead by NSWC, DD, the AEGIS Combat System ISEA. Results are transiounstdytfor cost and risk mitigation in the
production of AEGIS Combat Systems.

D. Schedule Profile: Not Applicable
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UNCLASSIFIED

Exhibit R-3 Cost Analysis Date: February 1999
RDT&E 1319/Budget Activity 4 Advanced Combat System Technology, Advanced Combat System Technology, K0324
PE0603382N
Cost Categories Contract Performing Activity & Total FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Location PYs FY99 | Award FY00 | Award Cost To Total Value of
Requirements) & Type Cost Cost Date Cost Date Complete Cost Contract
Ancillary Hardware Development
Miscellaneous 0.32 0.38 CONT. CONT. CONT.
Systems Engineering
SCICPFF | Applied Physics Lab, 5.85 1.00 11/98 1.13 11/99 CONT. CONT. CONT.
Baltimore, MD
SS/ICPFF Lockheed Martin, 0.00 0.76 3/95 1.03 3/95 CONT. CONT. CONT.
Moorestown, NJ
WR Naval Surface Warfare 821 1.45 12/98 3.72 12/99 CONT. CONT. CONT.
Center, Dahlgren, VA
WR Nava Air Warfare Center, 0.00 2.00 3/99 0.00
Aircraft Division, St. Inigoes,
MD.
Subtotal Product Devel opment 14.06 5.53 6.26 CONT. CONT. CONT.
Software Development
Miscellaneous 0.07 0.34 VARIOUS | 0.11 VARIOUS | CONT. CONT. CONT.
Configuration Management
Miscellaneous 0.05 0.24 VARIOUS | 0.26 VARIOUS | CONT. CONT. CONT.
Technical Data
Miscellaneous 0.03 0.20 VARIOUS | 0.20 VARIOUS | CONT. CONT. CONT.
Subtotal Support 0.15 0.78 0.57 CONT. CONT. CONT.
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UNCLASSIFIED

Exhibit R-3 Cost Analysis Date: February 1999
RDT&E 1319/Budget Activity 4 Advanced Combat System Technology, Advanced Combat System Technology, K0324
PE0603382N
Cost Categories Contract Performing Total FY99 Fy00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 | Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation
Miscellaneous 0.00 0.32 0.00 CONT. CONT. CONT.
Subtotal T& E 0.00 0.32 0.00 CONT. CONT. CONT.
Subtotal Management Support
Total Cost | 1421 | 663 | | 683 | | CONT. | CONT. | CONT.
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

R-1 ITEM NOMENCLATURE: .Surface & Shallow Water Mine Countermeasures/0603502N

RESEARCH, DEVELOPMENT, TEST& EVALUATION, NAVY/BA-4

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost 70.143 88.211 82.465 89.610 69.063 42.309 61.542 67.824 N/A
Remote Minehunting Systems 16.607 26.767 35.231 42.018 25.425 11.394 17.339 17.355 N/A N/A
Q0260/Q2387
Integrated Combat Weapons 10.264 11.725 5.011 7.929 5.982 3471 3.476 3.481 N/A N/A
Systems Q1233/Q2388
Assault Breaching Systems Q2131 23.957 28.321 15.298 15.689 15.954 10.083 29.350 35.912 CONT. CONT.
Unmanned Underwater Vehicle 19.315 21.398 26.925 23.974 21.702 17.361 11.377 11.076 CONT. CONT.
V2094
Quantity of RDT&E Articles & cost 1-NMRS 1-LMRS

A. Mission Description and Budget Item Justification: The program provides for developments to combat the threat of known and projected foreign mines against U.S. Naval
and merchant shipping in harbors, channels, choke points, sea lines of communications and amphibious and other fleet operating areas. It develops: (1) systems and support

for systems which will detect, localize and classify moored, bottom, and close-tethered mines for use in Mine Countermeasure (MCM) MCM-1 Class, Mine Hunter Coastal
(MHC) MHC-51 Class, and other surface ships; (2) systems for detection, neutralizing and sweeping mines from shallow water, very shallow water, surf zones, and beach
landing craft zones in support of amphibious operations; (3) the integration and improvement of the combat system suite on MCM and MHC ships; (4) near-term and long-
term Unmanned Undersea Vehicle (UUV) systems for clandestine mine reconnai ssance.

Program Change Summary:
FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget: 71.146 73.491 76.109
Appropriated Value: 73.174 80.491
Adjustment to FY 1998 Appropriated Value/
& FY 1999 President’s Budget: (3.031) 7.720 6.356
FY 2000 President’s Budget Submit: 70.143 88.211 82.465

Funding: FY98: : Congressional Undistributed Reductions (-$1.880) and SBIR Reductions (-$1.151); FY99: (-$1.260) GectoalsRekB8.980) RMS; FYO0O:

(-$1.032) General Reductions, (-$.080) Inflation reduction, (+$10.449) RMS restructure, (+$7.300) Organic MCM, (-$8.576BICY@8) Misc. Adjustments;

Schedule: RMS — RMS (V)4 MSII will occur in 2Q/99 and RMS (V)4 MSIII will occur in 3Q/04.

Technical: Not Applicable.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Surface & Project Name and Number. Remote Minehunting Systems/Q0260
RESEARCH, DEVELOPMENT, TEST& Shallow Water Mine
EVALUATION, NAVY/BA-4 Countermeasures/0603502N

Cost ($in Millions) Fy 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 16.607 26.767 35.231 42.018 25.425 11.394 17.339 17.355 N/A N/A
RDT&E Articles Qty
A. Mission Description and Budget Item Justification: The Remote Minehunting Systems (RMS) Program devel ops a new remotely operated minehunting

system for surface ships. This effort includes development of aremote vehicle, mine-hunting sensors, mission command and control, and integration into the
DDG-51 Class Flight 11 A Baseline 7 and AN/SQQ-89(V)15 Undersea Warfare Combat System.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS

(V) ($8.102) Continue development and testing of RM S system (V)3.
(V) ($7.655) Established design budget interface control documents for DDG-51 Flight I1A integration.
(V) ($ .850) Prepared documentation for Milestone 11 and procurement package for RM S (V)4 contract.

N

. (U) FY 1999 PLAN

(U) ($4.500) Close out RMS (V)3 effort.

(U) ($ .525) Complete all documentation and conduct Milestone | 1.

(V) ($21.405) Begin development of RM S (V)4 to procure Engineering Devel opment Models (EDMs) including new sensor devel opment.
(U) ($ .337) Portion of extramural programis reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

w

. (U) FY 2000 PLAN

+ (U) ($14.397) Continue development and testing of the RMS EDMs.
* (U) ($18.543) Continue development of new sensor suite.
e (V) ($2.291) Begin DDG51 Flight I11A ship integration.

R-1 ItemNo 35 - 2 of 33
Exhibit R-2a RDT&E Project Justification
(Exhibit R-2, Page 2 of 33)

UNCLASSIFIED
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RESEARCH, DEVELOPMENT, TEST&

Program Element Name & No. Surface &

Project Name and Number. Remote Minehunting Systems/Q0260

Shallow Water Mine

EVALUATION, NAVY/BA-4 Countermeasures/0603502N
B. Other Program Funding Summary
To Total
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
-0- -0- -0- -0- 62.923 54.190 52.570 39.139 CONT. CONT.
RMS Contingency Systems

OPN L1#262200

C. Acquisition Strategy: For the AN/WLD-1(V) (RMS (V)4), the government plans to issue a sole source contract to Lockheed Martin. The government will
work with the contractor in an IPT environment to refine the specification, Statement of Work, and Request for Proposal (RFP) for the sensor suite sub-contracts.
The IPT pricing will validate the cost estimates against Navy requirements. The government intends to pursue commonality between the AN/AQS-20 and the
AN/WLD-1(V). The AN/WLD-1(V) contract procurement plan is for the development of one (1) EDM with an option for a second EDM, system interactive
electronic technical manual (IETM), provisioning data, technical drawings and data, engineering services. The AN/WLD-1(V) contract will be a negotiated Cost
Plus Incentive Fee with performance and cost incentives for the basic effort and the options associated with the devel opment effort.

C. Schedule Profile: See Attached.
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UNCLASSIFIED

Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Surface & Project Name and Number. Remote Minehunting Systems/Q0260
RESEARCH, DEVELOPMENT, TEST& Shallow Water Mine
EVALUATION, NAVY/BA-4 Countermeasures/0603502N

RMS FY99 PROGRAM SCHEDULE

FY9 FY9 FYO FYO FYO FYO FYO FYO
112131411234 |1]2]|3|4|1]|2|3|4|1|2]|3|4|1)2|3|4]|12|2|3|4]1]|2]|3]4
MILESTONES
1I-AN/WLD-1(V)
1-AN/WLD-1(V)
PLCCE DEVELOPMENT/UPDATES C——17I7iTITiIoTITITITLIINITITITLIITITIIITLIITINLIITLIIIIILIIILY
SOLE SOURCE RFP A
AN/WLD-1(V) /\ ENGR. & MFG Phase AN AN
CONTRACT AWARD ACC;E)TMANCE
CONTRACT EVENTS , , |
PAE REVEN ARMERT PDR CDR LONG LEAD PROCUREMENT
AN/SQQ-89(V)15 & SHIP —
INTEGRATION
INSTALL /\
DT&E/OT&E
—
DT-IA OT-IIA DT-IIB OT-IB oT-ll

PDR-Preliminary Design Review — Parts that impact the ship integratiofRitd BN pI8EH3% start of PDR. » . S
CDR-Critical Design Review — Parts that impact the ship integration must be completed at start of CDR. Exhibit R-2a RDT&E Project Justification
LRIP-Low Rate Initial Production (Exhibit R-2, Page 4 of 33)

OT&E - Operational Test and Evaluation UNCLASSIFIED



Exhibit R-3 Cost Analysis

UNCLASSIFIED
|

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N, BA-4

PROGRAM ELEMENT NAME AND NUMBER: Surface &
Shallow Water Mine Countermeasures, 0603502N

PROJECT NAME AND NUMBER: Remote
Minehunting Systems, Q0260

Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development CICPAF Lockheed Martin 21.8 35
Primary Hardware Development C/ICPAF TBD 12.2 TBD 18.1 TBD CONT. | CONT. N/A
Primary Hardware Development SS/BOA Raytheon 21
Primary Hardware Development WR NSWC, CSS 81.1 .6 N/A 25 N/A CONT. | CONT. N/A
Primary Hardware Development WR NUWC, Keyport 5
Primary Hardware Devel opment SS/PR ARL/UT 2.2
Ancillary Engineering
Licenses
Tooling
GFE
Award Fees 4.8 1.6 N/A 2.8 N/A CONT. | CONT. N/A
Subtotal Product Devel opment 112.5 17.9 234
Remarks:
Development Support Equi pment CICPFF TBD
Software Development CICPFF Lockheed Martin 2.3
Software Devel opment CICPFF TBD 2.9 TBD 3.7 TBD CONT. CONT. | N/A
Training Development
Integrated Logistics Support WR NSWC, CSS 11 N/A 13 N/A CONT. CONT. | N/A
Technical Data
GFE
Subtotal Support 2.3 4.0 5.0
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Exhibit R-3 Cost Analysis

UNCLASSIFIED
|

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N, BA-4

PROGRAM ELEMENT NAME AND NUMBER: Surface &
Shallow Water Mine Countermeasures, 0603502N

PROJECT NAME AND NUMBER: Remote
Minehunting Systems, Q0260

Remarks:
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation CICPAF Lockheed Martin 3.0
Developmental Test & Evaluation C/CPFF TBD 1.2 TBD 1.6 TBD CONT. | CONT. N/A
Developmental Test & Evaluation WR NSWC, CSS 12.2 .6 N/A .6 N/A CONT. | CONT. N/A
Developmental Test & Evaluation SS/PR ARL/UT .07
Developmental Test & Evaluation Various Various 1
Operational Test & Evaluation
Tooling
GFE

Subtotal T&E 154 1.8 2.2
Remarks:
Contractor Engineering Support
Government Engineering Support WR NSWC, CSS 18.1 18 N/A 25 N/A CONT. CONT. | N/A
Government Engineering Support Various Various 14.5
Program Management Support Various Various 12 N/A 2.0 N/A CONT. CONT. | N/A
Program Management Personnel
Travel Various NAVSEA .06 N/A .06 N/A CONT. CONT. | N/A
Labor (Research Personnel)
Overhead

Subtotal Management 32.6 31 4.6

UNCLASSIFIED
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Exhibit R-3 Cost Analysis

UNCLASSIFIED
|

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E, N, BA-4

PROGRAM ELEMENT NAME AND NUMBER: Surface &
Shallow Water Mine Countermeasures, 0603502N

PROJECT NAME AND NUMBER: Remote
Minehunting Systems, Q0260

Remarks:

Total Cost

| 1628 | 268 | [ 32 |

Remarks:
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,
0603502N.
Cost ($in Millions) Fy 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 3.193 11.725 5.011 7.929 5.982 3471 3.476 3.481 N/A 44.273
RDT&E Articles Qty

Mission Description and Budget Item Justification: (1) Closed Loop Degaussing (CLDG) to improve survivability of mine countermeasures ships; (2) ICWSisa
series of mgjor, incremental block upgrades to the current combat systems. It provides the MCM/MHC Class Ships an affordable and fully integrated combat
weapons system, which will improve mission execution efficiency, dramatically reduce life-cycle costs, and facilitate changes to meet future mission
requirements. (3) Medal is a software segment on the Global Command and Control System — Maritime (GCCS-M). MEDAL pre\adéswaifare
planning and evaluation tools and databases to the MCM Commander. C4l connectivity to the rest of the fleet is provid&CB& i Design and
implement MIW C4l Surveillance and Reconnaissance (C4ISR) architecture to fully integrate and optimize organic and dstdicatedthin the Navy's
C4ISR architecture.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
1. (U) FY 1998 ACCOMPLISHMENTS

(U) CLDG

« (U)($ .800) Completed TECHEVAL.

« (U)($ .200) Started OPEVAL.

« (U)($ .295) Prepared for Milestone IlI.

(V) ICWS.
«  (U) ($ .496) Completed architecture study, life cycle cost model, and preliminary design for integrated system.

(U) MEDAL

* (U) ($ .346) Development of tactical algorithms for Build 7.
+ (U) ($ .100) Systems engineering.

« (U)($ .231) Build 6 test and evaluation.

« (U) ($ .725) Configuration Minefield Theory Analysis.

R-11temNo 35 - 8 of 33
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,
0603502N.

2. (U) FY 1999 PLAN

(U) CLDG

*  (U) ($1.592) Complete OPEVAL. TECHEVAL and OPEVAL have been extended to accommodate ship schedule and ascertain whether range frequency
threshold and goal have been met.

+ (U) ($ .100) Complete all documentation required for MSII 1.

« (U)($ .103) Conduct MSIII.

(V) ICWS

(U) (% .590) Complete integration of unique SQQ-32 trainer functionality into SSQ-94 trainer.

e (U)($ .170) Develop in-depth MNV signature knowledge and begin development of silencing modifications.
*  (U) ($ .250) Complete tasks associated with SLQ-48 obsolescence issues to reduce life-cycle costs.

e (U) (%$3.365) Conduct software design/code/test and hardware design/fabrication for sonar subsystem.

(U) MEDAL

+ (U) ($ .250) Build 7 test and evaluation.

« (U) ($ .250) Build 8 platform conversion.

*  (U) ($1.979) Begin development of Build 8 Core capabilities, tactical algorithms and software upgrades.

« (V) ($1.747) Define/develop Build 9.

* (U) ($.315) Systems Engineering

e (U) (% .214) Portion of extramural program is reserved for Small Business I nnovation Research assessment in accordance with 15 USC 638.

(U) MCS/IMCM Ship Studies
« (U) (%$ .500) Initiate study of alternativesto replace or retain MCS-12 (USS INCHON) as the only fleet mine countermeasures support ship.
e (U) (% .300) Initiate study of aternatives for follow-on class of surface mine countermeasures ships.3.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,
0603502N.

2. (U) FY 2000 PLAN

(U) MEDAL

« (U) ($ .300) Build 8 test and evaluation.

* (U) ($1.045) Complete Build 9 development.

* (U) ($ .166) Build 10 core capabilities definition.

(U) ORGANIC MCM cH4l

e (U) ($1.700) Develop MIW C4lSR data requirements for data fusion file format, structure and transmission requirements for (organic/dedicated) MIW
systems.

e (U) (%$1.800) Develop and conduct MOD/SIM to optimize organic and dedicated systems.
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UNCLASSIFIED

Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E, N/BA-4

Program Element Name & No: Surface &

Project Name and Number: Integrated Combat Weapons Systems/Q1233.

Shallow Water Mine Countermeasures,

0603502N.
B. Other Program Funding Summary
To Total

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
(U) OPN (CLDG)
Line 262200 -0- 2.893 3.050 4.998 5.455 3.367 3.473 3.523 CONT. CONT.
(U) OPN (ICWS)
Line 262200 -0- 9.625 10.516 5.101 6.896 4.637 3.922 4.075 CONT. CONT.

C. Acquisition Strategy: As a series of major incremental upgrades to the current systems, the original equipment manufacturers have teamed to develop the
changes. FY 98 tasks are being accomplished under existing BOAs. MEDAL isan evolutionary program with a devel opment cycle of one year per software

build.

D. Schedule Profile: See Attached.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,
0603502N.

ICWS

FY97 FY98 FY99 FYOO FYO1

SQQ-32 TEMOT Trainer
Integration in SSQ-94

A /\ Portina TEMOT functions to S$0-94

A\pt-11

SLQ-48

A /\ PDU & CCU Obsglescence Investiaate
/\ /\I'DU & CCU Redesign/

Fahriratea

/\__/\ peveloo|MNV Acoustic Mods

Integrated System

Functional Reqyirements Doc
fROA TAck 1)

rchitecture Study
(ROA Taclk D)

A

Preliminary Desig
and HCI Demo

fDAAR Tanls D\

Sub-system Specs/
CDNOPS

IDAR Ta~l. AN

Critical Tests/RMA analysis
Life Cygle Support Plan

Renniramente Ravjaw

ﬁ HW/SW Spec$
RNA Tack 7

A"t TR Item Nogg - 12 of 33
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,

0603502N.
FY97 FY98 FY99 FYO0O0 FYO1
ARuiIrI 5
Riiild A A
Develop, test, and Ruild 7 A
field sequential Builds
of MEDAL with
increased capabilities Ruild & A
ARuiId 9
Ruild 10/
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E, N/BA-4

Program Element Name & No: Surface &
Shallow Water Mine Countermeasures,
0603502N.

Project Name and Number: Integrated Combat Weapons Systems/Q1233.

Closed L oop

Degaussing

EYO5 1EYO6 |EYQ7 |IEFYQ98 |IEY99 | EYQ EY1 EY2

Evol lFvo2 |Fvo3 IFyoq

Milestones

Formal Solicitation
Release

Contract Award or
Event
Deliveries

Enaineerina Tests

DT& E/OT & E

MOU

! Demonstration & Validation Phase

Dec)

DT-1

| E & MD Phase ]
A | Production & Deployment Phase
1l (Mar) A 2 S
111 (Aug) MSD (duly)
EDM ;en?rs Pri )ductiﬁn
(Jan) (Feb)

SDR EDM pensors CDR PRI Production
A TAAR A A A

(Feb) (Apr)  (June) (Aug) (Ocp Nov)

EDI
EFRP Delivery (14)

Jan) (Oct)(Npv, Sep)(det)
iR

(Mar) (May) (Jan)  (July)
Shipboard Tests

TECHEVAL}/ OPEVAL

(Sept) (July) (TBD) (TBD)
DT-§i /OT-lI DT-111 OT-111

NOT

ES:

EYQl [FYQO2 IFYO3 IFYA]

EYOS IFYOR IFYQ7 IFYA8 IFYA9 | FY(Q EY1] EY?2
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No: Surface & Project Name and Number: Integrated Combat Weapons Systems/Q1233.
RDT&E, N/BA-4 Shallow Water Mine Countermeasures,
0603502N.

ORGANIC MCM C*

FYOO FYO1

Develop MIW
C'ISR
Architecture Data
Requirements

A Navalan A Coandurct NAntimiratinn

MOD/SIM &
System
Engineering
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Exhibit R-3 Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

Program Element Name & No. Surface &

Project Name and Number. Integrated Combat Weapons Systems/Q1233

RDT&E, N Shallow Water Mine Countermeasures/
0603502N
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development CPAF Raytheon 10| 1%Qtr
Ancillary Hardware Development
Systems Engineering Various NSWC, CD/ 1 2.6 1% Qtr 17 13 Qtr CONT. | CONT. N/A
NRAD, SD

Licenses
Tooling
GFE
Award Fees

Subtotal Product Devel opment A1 3.6 17
Remarks:
Development Support Equipment
Software Devel opment Various NSWC, CSS 3 51| 19Qtr 21| 19Qtr 2.6 Qtr CONT. | CONT. N/A
Training Development Various NSWC, CD .05 N/A 2 2
Integrated Logistics Support CPAF Raytheon, RI 4 2 2
Configuration Management Various Various 2 N/A A 2
Technical Data Various Various 4 N/A
GFE

Subtotal Support 3 6.2 2.6 32
Remarks:
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation CPFF SAIC, VA 2 3| 1%Qtr 3| %ot CONT. | CONT. N/A
Operational Test & Evaluation WR NSWC, CD .6 N/A
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Exhibit R-3 Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

RDT&E, N

Program Element Name & No. Surface &
Shallow Water Mine Countermeasures/

0603502N

Project Name and Number. Integrated Combat Weapons Systems/Q1233

Tooling

GFE

Subtotal T&E

Remarks:

Contractor Engineering Support

WR

NSWC, CD/CSS

1 N/A

Government Engineering Support

WR

NSWC, CSS

3

N/A

(V)

Program Management Support

WR

NSWC, CSSNUWC

3 N/A

N/A

CONT. | CONT.

N/A

Program M anagement Personnel

Travel

Labor (Research Personnel)

Overhead

Subtotal Management

1.0

Remarks:

Total Cost

| 6] 117

Remarks:
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Surface & Project Name and Number. Assault Breaching Systems/Q2131
RDT&E, N/BA-4 Shallow Water Countermeasures/0603502N
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 23.957 28.321 15.298 15.689 15.954 10.083 29.350 35.912 CONT. CONT.

RDT&E Articles Qty

A. A. Mission Description and Budget Item Justification: This program provides for a combination of joint US Marine Corps and US Navy projects planned to
counter the threat to amphibious landing forces from known and projected foreign land and sea mines and obstacles in the shallow water, very shallow water
and surf zone approaches to amphibious assault areas. It develops systems for mine sweeping and explosive mine clearance. Included are the Distributed
Explosives Technology (DET), Shallow Water Assault Breach System (SABRE) and follow-on P3I efforts. Beginning FY 98 includes transition of an
ongoing Advanced Technology Demonstration Systems (ATDS) — Explosive Neutralization (EN) to an acquisition program.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS

(U) DET

* (U) ($5.264) Completed fabrication of DT-IIB/OT-Il systems.

« (U) ($ .893) Completed Landing Craft Air Cushion (LCAC) integration.
* (U) ($2.513) Continued DT-II.

« (U) ($3.393) Began Safety tests

* (U) ($ .225) Began system procurement preparation

« (U)($ .238) Began OT-l

(U) SABRE

e (U) ($1.600) Continued fabrication of DT-IIB/OT-Il systems.

« (U) ($2.650) Began DT-II

« (U)($1.211) Began OT-I

 (U) ($ .565) Began system procurement preparation.

« (U) ($ .800) Began System test.

(V) ($ .685) Complete system integration with LCAC.

(U) EN

* (U) ($ .250) Complete P3I Cost analysis and development planning.

* (U) ($1.117) Complete LCAC integration tests

* (U) ($2.553) Begin Autonomous craft controller component procurement and testing.
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Surface & Project Name and Number. Assault Breaching Systems/Q2131
RDT&E, N/BA-4 Shallow Water Countermeasures/0603502N

2. (U) FY 1999 PLAN

(U) DET

e (U) ($2.338) Complete DT-II.

e (V) ($1.500) Complete safety testing.

e (U) ($1.249) Complete system procurement preparation.
e (U) ($1.938) Conduct OT-II

e (U)($ .262) MSIII.

(U) SABRE

« (U) ($1.050) Complete safety testing.

« (U)($ .431) Complete DT-II

* (U) ($ .375) Complete system procurement preparation.
e (U) ($1.475) Conduct OT-II

e (U)($ .262) MSIII.

(U) EN
* (U) ($4.373) Begin Surf Zone Array (SZA) P3I devel opment

* (U) ($3.262) Begin Line Charge (LC) P3I development

* (U) ($3.857) Begin Fire Control System (FCS) development.

« (U) ($5.700) SABRE Fuze upgrade.

e (U) ($ .190) Complete Autonomous controller development.

e (U) ($ .059) Portion of extramural program isreserved for Small Business | nnovation Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN

(U) EN

e (U) ($6.289) Continue SZA P3I development and engineering tests.
e (U) (%$5.486) Continue LC P3I development and engineering tests.
e (U) ($3.523) Continue FCS development and engineering tests.
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E, N/BA-4

Program Element Name & No. Surface &
Shallow Water Countermeasures/0603502N

Project Name and Number. Assault Breaching Systems/Q2131

B. Other Program Funding Summary

To Totd
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
OPN #262400 -0- 8.876 18.813 18.871 29.066 20.519 13.835 8.730 CONT. CONT.

C. Acquisition Strategy: Complete development of DET, SABRE and the Auto Pilot task of EN and transition to production in FY99. Improve the capabilities
of DET and SABRE by developing the Surf Zone Array (SZA), Line Charge (LC), and the Fire Control System (FCS) tasks of EN.

D. Schedule Profile
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Surface & Project Name and Number. Assault Breaching Systems/Q2131
RDT&E, N/BA-4 Shallow Water Countermeasures/0603502N

NDISTRIRIITED FXPI OSIVE TECHNOI OGY -

FY 93 | FY 94 | FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 FY 01 FY02 FY 03 FY 04 FY 05
1 1
CONCEPT
MILESTONES EXPLORATION
D&V
0
ENGINEERING& MANUFACTURING
h DEVEL OPM[ENT
"From the Sea" Re-Baseline m PRODUCTION
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Surface & Project Name and Number. Assault Breaching Systems/Q2131
RDT&E, N/BA-4 Shallow Water Countermeasures/0603502N
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Exhibit R-2a, RDT&E, N Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Surface & Project Name and Number. Assault Breaching Systems/Q2131
RDT&E, N/BA-4 Shallow Water Countermeasures/0603502N
Explosive Neutralization (EN)
EY 97 EFY 98 FY 99 EY 00 EFY 01 FY 02 FY 03 FY 04 EY 05 FY 06 |FY 07 FY 08 EFY 09 EY 10 EY 11
BZA
A I_MS'&I A Beach Zone Array Subsystem (Acquisition New Start)
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from Glider) A Issue Award Contract BZMS Il
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Exhibit R-3 Cost Analysis

| Date February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E, N/BA-4

Program Element Name & No. Surface &
Shallow Water Countermeasures/0603502N

Project Name and Number. Assault Breaching Systems/Q2131

Cost Categories Contract Performing Tota FYy99 Fy 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development WR IH, CSS, TBD 40.2 8.9 N/A 6.3 N/A CONT. | CONT. N/A
Ancillary Hardware Devel opment WR IH, CSS, TBD 7.1 1.0 N/A .5 N/A CONT. | CONT. N/A
Systems Engineering WR IH, CSS 13.0 2.0 N/A 5 N/A CONT. | CONT. N/A
Licenses WR N/A .8 0 0
Tooling WR IH, CSS, TBD .8 .08 N/A 2 N/A CONT. | CONT. N/A
GFE WR IH, CSS 2.6 .5 N/A 14 N/A CONT. | CONT. N/A
Award Fees N/A N/A .5 0 0
Subtotal Product Devel opment 65.0 125 8.9
Remarks: Thisisacombination of DET, SABRE and EN P3I work for FY99. There is more than one performing activity for most cog categories.
Development Support Equipment WR IH, CSS, TBD 9.5 21 N/A 1.0 N/A CONT. | CONT. N/A
Software Development WR CSs 5.0 33 N/A 1.3 N/A CONT. | CONT. N/A
Training Development WR IH, CSS 15 5 N/A 3 N/A CONT. | CONT. N/A
Integrated Logistics Support WR IH, CSS 15 .6 N/A 2 N/A CONT. | CONT. N/A
Configuration Management WR IH, CSS 15 1.9 N/A 3 N/A CONT. | CONT. N/A
Technical Data WR IH, CSS .8 15 N/A 11 N/A CONT. | CONT. N/A
GFE WR IH, CSS 2 2 N/A 1 N/A N/A
Subtotal Support 20.0 10.1 N/A 4.3 N/A CONT. | CONT. N/A
Remarks:
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Exhibit R-3 Cost Analysis

| Date February 1999

APPROPRIATION/BUDGET ACTIVITY:

RDT&E, N/BA-4

Program Element Name & No. Surface &
Shallow Water Countermeasures/0603502N

Project Name and Number. Assault Breaching Systems/Q2131

Cost Categories Contract Performing Tota FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation WR IH, CSS, TBD 19.5 14 N/A .85 N/A CONT. | CONT. N/A
Operational Test & Evaluation WR IH, CSS, TBD 7.0 1.0 N/A 1 N/A CONT. | CONT. N/A
Tooling WR IH, CSS, TBD 5 2 N/A A N/A CONT. | CONT. N/A
GFE WR IH, CSS, TBD 3 1 N/A .05 N/A CONT. | CONT. N/A
Subtotal T&E 27.3 2.7 11
Remarks:
Contractor Engineering Support WR IH, CSS, TBD 2.0 2 N/A A N/A CONT. | CONT. N/A
Government Engineering Support WR IH, CSS 5.0 1.0 N/A 2 N/A CONT. | CONT. N/A
Program Management Support WR IH, CSS 2.0 .5 N/A 2 N/A CONT. | CONT. N/A
Program Management Personnel WR IH, CSS, NAVSEA 5.2 12 N/A 4 N/A CONT. | CONT. N/A
Travel WR NAVSEA .6 A N/A A N/A CONT. | CONT. N/A
Labor (Research Personnel) N/A N/A 0 0 0
Overhead N/A N/A 0 0 0
Subtotal Management 14.8 3.0 1.0
Remarks:
Total Cost 1272 | 283 | | 153 |
Remarks:
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E/4

Program Element Name & No.
Surface and Shallow Water Mine
Countermeasures Program Element (PE)

Project Name and Number.
Unmanned Underwater Vehicle V2094

0603502N
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 19.315 21.398 26.925 23.974 21.702 17.361 11.377 11.076 CONT. CONT.
RDT&E Articles Qty 1-NMRS 1-LMRS

A. Mission Description and Budget I1tem Justification:
This project was completely restructured in FY 1994 in response to Congressional direction provided in the FY 1994 DOD Appropriations Act. Specificaly, the office of the
Secretary of Defense and the Navy were directed to (1) establish priorities among various proposed UUV programs, (2) focus on near-term mine countermeasures issues, and (3)
establish affordable, cost-effective programs. The Navy developed an overall UUV Program Plan, which was approved by ASN(RD&A) June 1994, endorsed by USD(A&T) and

forwarded to Congress to support FY 1995 budget deliberations.

The UUV Program Plan establishes a clandestine, near-term mine reconnai ssance capability as the Navy’s top UUV priority; along term-mine reconnai ssance system as priority
two; the conduct of surveillance, intelligence and tactical oceanography missions as priority three; and exploring advanced UUV designs for the future as priority four. FY 1995
Congressional language complimented the Navy Plan and fully supported priorities one and two starting in FY 1995.

The UUV project funds development of the first three priorities of the UUV Program Plan. The Near-Term Mine Reconnaissance System (NMRS) will be a minehunting UUV
system launched and recovered from an SSN-688 class submarine and will be capable of mine detection, classification, and localization. One NMRS Operational Prototype (OP)
system will be delivered to the Fleet in FY 1999. No further production of the NMRS is planned. Sincethe NMRS is viewed as a stop-gap capability with alife expectancy of
approximately 6 years, the Long-Term Mine Reconnai ssance System (LMRS) will be devel oped to provide arobust, long-term Fleet capability to conduct clandestine minefield
reconnaissance. Thefirst LMRS will replace the NMRS as the NMRS isretired and several Long-Term Mine Reconnaissance Systems will be procured beginning in FY 2003.
The Navy's third priority is the conduct of surveillance, intelligence and tactical oceanography. To meet this requirement the Navy will develop a Mission Reconfigurable UUV
(MRUUV) system that is capable of being reconfigured to perform many different missions. This system will use the same vehicleenergy section and structure, but replace the
payload with sensors appropriate to meet specific mission requirements.

The Near-Term Mine Reconnaissance System (NMRS) program will design develop and test one operational prototype system. The system will be tested in FY98 and FY 99. At
the conclusion of testing, the NMRS will be delivered to the Fleet and will remain in Fleet use until delivery of thefirst LMRS.

The Long-Term Mine Reconnaissance System (LMRS) is currently in development. The fabrication of a prototype system will beginin FYO1. This prototype system will support
test and evaluation, and then in FY 03 will transition to fleet operations.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: Program Element Name & No. Project Name and Number.
RDT&E/4 Surface and Shallow Water Mine Unmanned Underwater Vehicle V2094

Countermeasures Program Element (PE)
0603502N

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 Accomplishments:

e (U) (9.003) Priority 1 (NMRS): Completed factory testing and system integration. Conducted at-sea testing of NMRS. Began preparations for Operation and Support
activities of the Prototype system.

« (U) (10.312) Priority 2 (LMRS): Awarded and executed two Detailed Design contracts. Conducted product development risk mitigation.

1. (U)FY 1999 Plan:

e (U) (7.233) Priority 1 (NMRS): Complete SSN testing. Achieve Initial Operational Capability (IOC). Deliver NMRS to Fleet for operational use. Complete preparations
for Operation and Support of the Prototype System.

« (U) (13.816) Priority 2 (LMRS): Complete LMRS Detailed Design and conduct the LMRS Critical Design Review. Commence preparations for award of the LMRS
Development Phase contract. Conduct product devel opment risk mitigation.
(U) ($ .449) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

1. (U) FY 2000 Plan:

« (U) (2.215) Priority 1 (NMRS): Begin Operation and Support of the prototype system.

« (U) (24.71) Priority 2 (LMRS): Award development contract and begin devel opment phase.

1. (U) FY 2001 Plan:

(U) (2.229) Priority 1 (NMRS): Continue Operation and Support of the prototype system.

(U) (21.745) Priority 2 (LMRS): Continue development phase and begin fabrication of prototype system.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E/4

Program Element Name & No.
Surface and Shallow Water Mine
Countermeasures Program Element (PE)

Project Name and Number.
Unmanned Underwater Vehicle V2094

0603502N

B. Other Program Funding Summary:

To Totd
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
OPN PE 0204281N; Line Item 217100
0 0 0 0 0 25.273 53.300 49.022 CONT. CONT.
OMN PE 0204281N
1B2B 0 0 0 0 0 .700 5.700 6.400 CONT. CONT.
1D3D 0 0 2.305 2.086 2.439 -.025 -.027 -.029 CONT. CONT.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E/4

Program Element Name & No. Project Name and Number.

Surface and Shallow Water Mine Unmanned Underwater Vehicle V2094
Countermeasures Program Element (PE)

0603502N

C. Acquisition Strategy: One Operational Prototype NMRS is under procurement via sole source contract. No further NMRS production is planned. The
LMRS acquisition strategy is structured to maximize competition during system development. In FY 97 three one year contracts were awarded for
development of a preliminary design. In early FY 98, two of the preliminary design contractors were selected to continue development through a critical
design review. Selection of these two contractors was based primarily on the contractor’s performance during the preliminary design contract. In early FY 00,
one of these two contractors will be selected to complete the LMRS design, fabricate a prototype system and support in-water testing. Procurement of the
LMRS will be sole source to the final development contractor. A competitive procurement is not cost effective due to the limited (6-12) number of systems

planned for procurement.

The MRUUYV project will use competitive procurement to award an RDT&E contract for the development and prototyping of the system. Procurement and
operation is not planned within the FY DP.

D. Schedule Profile: See next page.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E/4

0603502N

Program Element Name & No.
Surface and Shallow Water Mine
Countermeasures Program Element (PE)

Project Name and Number.
Unmanned Underwater Vehicle V2094

Near-Term Mine

Reconnaissance System

Operational Prototype Development
Developmental Testing

Initial Operational Capability

| ong-Term Mine

Reconnaissance System
Milestone 0
Milestone 1/ 11
Preliminary Design Phase
Detailed Design Phase
Development Phase
Production Phase

Initial Operational Capability

Mission Reconfigurable UUV

Requirements Definition

FY94 | FY95 | FY96 FY97 FY98 FY99 FY00 FYO1l FY02 FYO03 FY04 FYO05
A £\
A A
A—1—A
A
A A
A

L
In-Service |_>

I')n\/nlnpmnnf Contract

A-0639
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: RDT&FE/4 PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER
Surface and Shallow Water Mine Countermeasure 0603502N | Unmanned Underwater Vehicle V2094

Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs Fy99 Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete | Cost Contract
Primary Hardware Development (NMRS) | SS/ICPAF | NGC 44.554 1.598 0 0 46.152 50.478
Primary Hardware Development (LMRS) NGC and Boeing
Detailed Design Contract CPAF North America 19.876 | 11.733 | N/A# 0 | N/A# 0 31.609 33.089
Development Contract CPAF 0 0 | N/A# 21911 | 11/99 CONT. CONT. | CONT.
System Maintenance (NMRS) SSICP NGC 1.987 2562 | N/A# .914 | 03/00 CONT. CONT. CONT.
Ancillary Hardware Development
Systems Engineering
Licenses
Tooling
GFE
Award Fees**(NMRS) 3.047 .864 | N/A N/A 3911
Award Fees *(LMRS) .575 .390 | N/A N/A .965

Subtotal Product Devel opment 70.039 | 17.147 22.825 CONT. CONT.

Remarks: : * Actual award fee awarded in FY 98; award fee pool amount for FY 99.
The award fee structure for the final design contract (award 11/99) has not been determined.
** Actual award Fee awarded through award fee Period 10; award fee Pool amount for Period 11.

# Multi-year contracts incrementally funded; therefore, Award Dateis N/A.
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Exhibit R-3 Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E/4 PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER
Surface and Shallow Water Mine Countermeasure 0603502N | Unmanned Underwater Vehicle V2094

Cost Categories Contract Performing Total FY99 FY00 Fyo1 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY 00 Award Fyo1l Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks:

Cost Categories Contract Performing Tota Fy99 FY00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract

Developmental Test & Evaluation

Operational Test & Evaluation

Tooling

GFE

Subtotal T&E

Remarks:
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Exhibit R-3 Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E/4 PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER
Surface and Shallow Water Mine Countermeasure 0603502N | Unmanned Underwater Vehicle V2094

Cost Categories Contract | Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Contractor Engineering Support CPFF JHU/APL & 4.808 .396 | N/A* 470 | N/A CONT. CONT.
ARL/UT

Government Engineering Support WR Various 10.621 3.179 | N/A 2.948 | N/A CONT. CONT.
Program Management Support Various | Various 2.460 .636 | N/A .666 | N/A CONT. CONT.
Program M anagement Personnel
Travel .040 | N/A .042 | N/A CONT. CONT.
Labor (Research Personnel)
Overhead

Subtotal Management 17.889 4.251 4,126 CONT. CONT.

Remarks * Multi-year contracts incrementally funded; therefore; Award Dateis N/A.

CONT.

Total Cost | 87.928 | 21.398 | | 26.951 | CONT. |
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Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY R-11TEM NOMENCLATURE
RDT&E/BA 4 Program Element (PE) Name and No.: Surface Ship Torpedo Defense / 0603506N
COST ($ in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 Cost to Total Cost
Complete
Total P.E. Cost 0.0 5.0 0.640 0.0 0.0 0.0 0.0 0.0 CONT. CONT.
Joint US /UK Surface Ship Torpedo 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 CONT. CONT.
Defense — V2045
Surface Ship Torpedo Defense — 0.0 0.0 0.640 0.0 0.0 0.0 0.0 0.0 CONT. CONT.
V0225

Quantity of RDT&E Articles & cost

A. Mission Description and Budget Item Justification: Project V2045 continues a joint collaborative program with the United Kingdom to develop promising technologies
identified during the recent demonstration / validation phase of the program, such as the mobile expendable acoustic decoy, concept one countermeasures, improved
torpedo detection classification and localization, and improved performance of the AN/SLQ-25A in shallow water/littoral regions. Project V0225 continues the
AN/SLQ-25A winch and tow upgrade efforts.

1. FY 1998 ACCOMPLISHMENTS:
+ (V) ($0)

2. FY 1999 PLAN:

* (U) ($2.363) Develop an AN/SLQ-25A Winch and Tow Upgrade ECP to Improve Performance in Littoral, Shallow Water Operations.

* (U) ($0.900) Complete the Mobile Expendable Acoustic Countermeasure (MSCAD) D&V Development by conducting an end-to-end In-Water Demonstration
Test.

« (U) ($0.750) Develop a structured, impartial evaluation system and evaluate Promising Technologies to Improve the Performance of the Detection
classification, and Localization (DCL) Processing Component of Surface Ship Torpedo Defense. The Technologies Selected will be Available for
Implementation into the DCL (TRAFS) Component of the AN/SQQ-89 System.

« (U) ($0.850) Conduct Large Deck Ship Study to Evaluate Present and Potential Concepts and Technologies (ASN (RD&A) Memo Dated APR 20, 1998).
These Concepts May Be Used to Force Applications Which Would Focus on the Protection of Large Deck Ships Against Torpedo Attacks. Conduct
Studies of Area Torpedo Defense Concepts. Develop an improved scattering mechanism for Concept 1 countermeasure.

¢ (U) ($0.126) Portion of Extramural Program is Reserved for Small Business Innovation Research Assessment in Accordance with 15 USC 638.

3. FY 2000 PLAN:
e (U) ($.640) Follow-On to AN/SLQ-25A Winch and Tow Upgrade Efforts.
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Exhibit R-2, RDT&E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

R-11TEM NOMENCLATURE
Program Element (PE) Name and No.: Surface Ship Torpedo Defense / 0603506N

B. Program Change Summary:

FY 1999 President’s Budget:

Appropriated Value:

Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget:

a) Revised Economic Assumptions/inflation
FY 2000 PRES Budget Submit:

Funding: FY 1998: Not Applicable

FY 1998

0

FY 1999 FY 2000 FY 2001
0 0 0
5.000 .650

-.010
.640 0

-.011
4.989

FY 1999: Revised Economic Assumptions (-$.011)

FY 2000: Inflation (-.010)
FY 2001: Not Applicable

Schedule:  Not Applicable
Technical:  Not Applicable
C. Other Program Funding Summary:

OPN BLI: 217600/217605
Undersea Warfare Support Equipment

FY 1998 FY 1999

FY 2000

FY 2001

FY 2002 FY 2003 FY 2004 FY 2005

.382 .833

D. Acquisition Strategy: Not Applicable

E. Schedule Profile: Not Applicable

1.240

0 0 0 .949 0

To
Complete

Total
Cost

CONT.

CONT.

R-1ItemNo37-20f 37-3

Exhibit R-2 Budget Item Justification
(Exhibit R-2, Page 2 of 3)

UNCLASSIFIED



UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY R-11TEM NOMENCLATURE
RDT&E/BA 4 Program Element (PE) Name and No.: Surface Ship Torpedo Defense / 0603506N
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Exhibit R-2 RDT& E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E/BA4

R-1ITEM NOMENCLATURE

Carrier Systems Development — 0603512N

A. Mission Description and Budget Item Justification: This Navy unique program addresses all technology areas associated with Navy/Marine Corps aircraft
operations aboard ships. The program includes:

(V) (S1722) — Development of standardized, supportable and maintainable aircraft carrier weapons elevators components

(V) (42208 formerly 22208) — Development of ship hull, mechanical, electrical, aviation and combat support systems, sabdysiempsnents to

significantly improve aircraft carrier affordability, survivability and operational capabilities and to meet the requiréreist;ng and pending regulations and

statues critical to the operation of existing and future aircraft carriers.

(V) (42678) — Development of technologies for transition from CVN 77 to CVNX, for demonstrating enhanced capabilities foa@¥/fdX mitigating

CVNX cost or technical risk.

COST ($ in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Complete Total Cost
Total P.E. Cost 54.046 109.204 142.783 138.976 147.763 60.4[76 69.2[75 64.142 Cont Cont.
S1722 CV Weapons 821 1.005 1.026 1.051 1.080 1.108 1.141 1.169 Cont. Cont
Elevator Improvements
42208 Future CV R&D 15.020 19.384 111.694 115.039 130.171 56.814 62.90P 57.735 Cont. Cont.
42678 CVN Technology 0 49.885 0 0 0 0 0 0 0 49.885
Insertion
S2693 Carrier Systems 31.124 35.159 24.665 14.546 13.278 0 0 0 Cont. Cont.
Definition
W1723 CV Launch & 3.107 2.609 1.839 4.067 2.331 2.554 5.225 5.238 Cont. Cont.
Recovery Systems
W2269 EAF Matting 3.974 1.166 3.559 4.273 .893 0 0 0 0 17.596
Quantity of RDT&E
Articles & cost
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Exhibit R-2 RDT& E Budget Item Justification Date; February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E/BA4 R-1ITEM NOMENCLATURE
Carrier Systems Development — 0603512N

(V) (S2693 formerly PE 0603564N/22300) — Supports post Milestone 0 ship system technical definition and initial costtastinggtesudies for various
ship alternatives being considered in the Analysis of Alternatives (AOA). This project supports interim Operational Regeenerent (ORD) preparation
and develops the primary supporting documentation for Milestone | decisions.

(U) (W1723) — Development of all systems required to provide approach and landing guidance and control, recovery, semtieeddappch aircraft
operating onto or from ships. Payoffs include increased safety, greater sortie generation rates, enhanced aircraftésmaetinged manning, increased
aircraft service life and fleet modernization.

(U) (W2269) — Development of lightweight mat and expeditionary arresting gear for use at Marine Corps Expeditionary Ei#fields (
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Exhibit R-2 RDT& E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT&E/BA4

R-1ITEM NOMENCLATURE
Carrier Systems Development — 0603512N

B. Program Change Summary:

FY 1999 President’'s Budget
Appropriated Value:

FY 1999 President’s Budget:
a. Various Adjustments
b. Congressional Adjustments
c. BTR
d. Program Adjustments
FY 2000 President’s Budget Submit

realignment.

Technical: Not applicable.

Adjustment to FY 1998/99 Appropriated Value/

FY 1998 FY 1999 FY 2000

19.976 154.307 174.033

98.587 74.307

+30.238 -45.099 +28.003
-78.611

+3.832

-59.253
54.046 109.208 142.783

Funding: FY98 change (31.110) FY99 change (-45.009) and FY0O change (28.003) due to CVX programmatic adjustments, rdalaouasnt o
carrier projects, inflation adjustments, competitive sourcing savings associated with consolidation of service contrestiage@ffeAVAIR internal

Schedule: FY 98 decrease caused delay in ATL DEMVAL award to 2QFY99 and delay of Armor and ATL PDR to FY2000.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CV Weapons Elevator Improvements S1722

Cost ($in Millions) Fy 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost .821 1.005 1.026 1.051 1.080 1.108 1.141 1.169 Cont. Cont.
RDT&E Articles Qty

A. Mission Description and Budget Item Justification

This project provides for advanced development, fabrication, test, evaluation and documentation of standardized aircraft carrier weapons elevators
components such as control systems, hoist machinery, doors and hatches. Emphasisis placed on the reduction of total ownership cost, improvement of safety,
reliability, maintainability and watertight integrity and weight reduction.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

* FY 1998 ACCOMPLISHMENTS:

(V) ($.100) — Completed Variable Speed Drive Performance Spec Report.
(V) ($.226) — Developed imbedded sensors for monitoring elevator equipment condition.
(U) ($.070) — Completed remote sensor tests.
(V) (%.200) — Procured linear actuating system for elevator doors at LBES.
(U) ($.050) — Completed EMI test.
(V) ($.074) — Conducted investigation of alternative elevator overspeed governor designs.
(V) ($.101) — Tested wire rope coatings to prevent internal corrosion at termination.

* FY 1999 PLAN:

(V) ($.394) — Conduct investigation and engineering analysis for integration of multiple elevator controllers into Control Net.
(V) ($.250) — Continue development, procurement and test of alternative elevator overspeed governors.

(V) ($.210) — Complete development, procurement and testing of imbedded sensors in conjunction with PLC.
(U) ($.150) — Complete linear actuator tests.

(V) ($.001) — Portion of extramural program is reserved for Small Business Innovation Research assessment in accorddiS€\@i#8.15 \
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CV Weapons Elevator Improvements S1722

* FY 2000 PLAN:

(U) ($.300) — Complete Linear Drive Ropeless Elevator Research.
(V) ($.334) — Develop Intelligent Controls for Multiple Car Systems.
(U) ($.392) — Complete Design for Scale Model Ropeless Elevator.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. CV Weapons Elevator Improvements S1722
RDT&E/BA 4 Systems Development- 0603512N

B. Other Program Funding Summary: Not applicable

C. Acquisition Strategy: Not applicable

D. ScheduleProfile. FY 1998 FY 1999 FY 2000 To Complete
Program Milestones 4Q Complete Variable Speed 2Q Complete Multiple 4Q Complete Design for 3Q Build Scale Model
Drive Performance Spec PLC Investigations Model Ropeless Elevator Looped elevator
Investigate the
Reconfigured
Power supplies
Engineering Milestones 4Q Complete Imbedded 1Q Complete Alternate 2Q Complete Linear Drive 4Q Test scale model
Sensor Research Overspeed Governor Research Ropeless Elevator Research Looped elevator
Design Full Scale
3Q Develop Intelligent Controls Looped elevator w/
for Multiple Car Systems advanced actuators
T&E Milestones 3Q Complete Remote 4Q Complete Imbedded
Sensor Test Sensor Test
2Q Complete EMI Test 3Q Complete Linear
Actuator Test

4Q Complete Alternative
Overspeed Governor Rest

Contract Milestones 4Q Procure Linear Actuator 2Q Procure Overspeed
Governor
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Exhibit R-3, RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CV Weapons Elevator Improvements S1722

2Q Procure

Imbedded SensorsCost Categories
(Tailor to WBS, or System/Item
Requirements)

Contract
Method
& Type

Performing
Activity &
Location

Total Fy99
PYs FY99 | Award
Cost Cost Date

FY00
Cost

FY00
Award
Date

Cost To
Complete

Total
Cost

Target
Value of
Contract

Primary Hardware Devel opment

WR

NSWC Phila

755 12/99

1.026

12/99

Cont.

Cont.

N/A

Ancillary Hardware Development

Misc

.821

Systems Engineering

Licenses

Tooling

GFE

Award Fees

Subtotal Product Devel opment

.821 .755

1.026

Cont.

Cont.

N/A

Remarks:

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

N/A N/A

N/A

N/A

N/A

N/A

Remarks:

Developmental Test & Evaluation

WR

NSWC Phila

0 .250 12/98

Cont.

Cont.

N/A

Operational Test & Evaluation

Tooling

GFE
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Exhibit R-3, RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier

Project Name and Number. CV Weapons Elevator Improvements S1722

Systems Development- 0603512N

Subtotal T&E |

| | 0 | 250 | | 0 | | | | Cont. | Cont. | N/A

Remarks:

Contractor Engineering Support

Government Engineering Support

Program Management Support

Program M anagement Personnel

Travel

Labor (Research Personnel)

Overhead

Subtotal Management

N/A N/A N/A N/A N/A

Remarks:

Total Cost

| 821 | 1005 | | 1026 | | Cont. | Cont. |

Remarks:
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Total Cost
Project Cost 15.020 19.384 111.694 115.039 130.171 56.814 62.909 57.735 Cont. Cont.

RDT&E Articles Qty

A. Mission Description and Budget Item Justification

This project provides for the development of aircraft carrier specific technologies, the infusion of the surface ship technology base into existing and future
aircraft carriers and the potential realization of subsystem design capabilities not currently feasible. This project transitions the most promising technologies from
the Navy technology base, other government laboratories, and the private sector into specific advanced development efforts. All systems developed in this project
have the potential to support emerging requirements and other promising systems technologies for insertion into new aircraft carrier designs. The emphasisis
directed toward developing ship hull, mechanical, propulsion, electrical, aviation and combat support systems, sub-systems and components to significantly
improve aircraft carrier affordability, survivability, and operational capabilities and to meet the requirements of existing and pending regulations and statutes
critical to the operation of future aircraft carriers.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
* FY 1998 ACCOMPLISHMENTS:
(U) ($1.706) — Continued development of advanced aircraft launch alternatives including an Advanced Technology Aircraft(Aalnche
flight deck aviation support such as ski jump integration, development of an integrated rapid aircraft turnaround capadhiitty tnanpower on the flight deck,

and development of an Aviation Weapons Information Management System for incorporation on current and future aircraft carriers.

(V) ($10.959) — Commenced propulsion plant assessments including nuclear and conventional power generation, integratedamtxotsner
integrated electric power systems and advanced auxiliary systems.

(V) ($1.000) — Commenced development of advanced passive survivability concepts including armor, underbottom, side pstdetdiand
carrier-suitable, pro-active, tactical and damage response systems for incorporation on current and future aircraft carriers.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N

(V) ($1.355) — Assessed emerging technologies to enable significant reductions in manpower requirements and incorporatenorfuiumes
aircraft carriers.

® FY 1999 PLAN:

Propulsion Plant Devel opment

(V) ($1.600) Develop preliminary propulsion plant functional requirements. Commence development of plant component arrangements,
including size and weight of structural members and required shielding. Initiate sizing of major plant component foundations.

(V) ($2.000) Initiate early stages of heat exchanger detailed design, including shock and sizing analyses, to reduce weight and cost while
meeting power output reguirements.

(V) ($1.500) Develop initia fluid system functional requirements. Begin developing fluid system schematics, descriptions and diagrams.
Undertake preliminary main coolant pump hydraulic motor design.

(V) ($1.600) Start description of functional requirements for instrumentation and control systems and equipment. Begin developing advanced
propulsion plant control and automation schemes with analysis of manpower cost.

(V) ($4.194) Determine preliminary electric system functional requirements. Perform electrical plant computer modeling and analysis.
Establish turbine generator power rating and voltage, and do conceptual design. Initiate development of procurement specifications. Identify electric plant
interface constraints and being refining layout concepts to ensure compatibility with NIMITZ hull form.

nta
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N

(V) ($3.200) Develop preliminary steam plant performance and functional requirements. Establish structural member sizes for mgjor steam
plant component foundations. Identify steam plant interface constraints and begin refining layout concepts to ensure compatibility with the NIMITZ hull form.

(V) ($4.800) Begin identifying potential impacts of new propulsion plant systems on hull and watertight bulkhead penetrations. Begin
developing and integrating non-propulsion mechanical systems with the propulsion plant including water purification; potable water; fire main and other fire
fighting systems; heating, ventilation, and air conditioning; and ship service air systems. Assess preliminary sizing of emergency generator support systems.

(V) ($.490) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

* FY 2000 PLAN:

(V) ($45.300)-Non- Nuclear Propulsion Plant Development

(V) ($15.900) Begin preliminary turbine generator design, devel op testing requirements and identify required testing capabilities for a
prototype unit. Produce turbine generator schematic diagrams identifying all ship and system connections..

(V) ($5.800) Integrate steam and electric plant equipment with non-propulsion equipment layouts. Determine major system
reguirements and performance criteria and provide information for the integrated product model. Establish non-propulsion systems interface requirements with
propulsion plant and power distribution systems.

(V) ($7.000) Continue developing enhancements to the product data management software and prototype automated workflow for
construction deliverables. Develop design analysis features required for propulsion plan design development.

(V) ($16.600) Begin developing conceptual designs for optimized mechanical and electrical systems that interface with the propulsion
plant. Establish interface controls between propulsion and non-propulsion equipment. Develop optimal volume and weight requirements for these mechanical
and electrical systems. Establish layout of doors, ladders, passageways, hatches, and escape trunks integrated with the optimal propulsion plant.

R-1 Item No. 38-11 of 38-39
Exhibit R-2a RDT&E Project Justification
(Exhibit R-2, Page 11 of 39)

UNCLASSIFIED




UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N

(V) ($39.000) — Aircraft Launch, Recovery & Support — Advanced Technology Launcher (ATL) Program Definition and Risk
Reduction (PDRR) phase. Develop two, prototype, full size, fully integrated, reduced length, launcher systems. Valid&p&yitation. Initiate system
engineering, technology assessment, and risk mitigation efforts. Conduct candidate energy storage, power electronigstecoiatndl Iaunch engine
technology testing. Complete System Design Review and allocate Configuration Item performance requirements. Develop @@oitéigupatiformance
specifications. Complete Preliminary Design Review, initiate detailed design and development of product specificatitmsleveiopment of ATL Test
Facility. Conduct site surveys and environmental impact studies. Identify facility and utility requirements. Completéuaathitetengineering design. Initiat
site construction. Initiate ATL Ship Integration Effort. Identify space and service allocation requirements for integ@#iNRG8 class baseline hull. Prepar
preliminary arrangement drawings identifying structural and arrangements impacts. Develop other hull, mechanical, ahdysleetricguirements.

(V) ($9.794) — Battle Damage Prevention & Recovery Initiate development of Upgraded Armor Protection System — Littoral
Littoral), Dynamic Armor Protection System (DAPS), Underwater Protection System (UWPS), and New Torpedo / Mine Siden Byrtstioq New

T/MSPS). Define threats and design goals. Develop preliminary system designs and determine installation feasibilityp withiceghidesigns. Develop plans

for procurement and development of scaled test components. Prepare test facilities for small scale testing. Commentefefiadytieal capabilities.
Improve Hull Girder analytic capability as part of Weapons Damage & Residual Strength analysis. Define design, prodacibdiigrial property goals for
General Protective Plate and Advanced Shock Isolation of Equipment. Develop performance requirements for Advanced Dah&gst€ortADCS).
Commence fire vulnerability study in support of initiatives targeted at reducing operation and support costs of relatedCxysteesce development of
enhanced damage control and firefighting concepts. Characterize topside threats for Topside Survivability. Charadtedand dvalaate use of explosive
load reduction and anti-fratricide shielding protection techniques in support of Sympathetic Detonation Suppression SyStelev@B8nent. Commence

development of improved weapons effects codes for Advanced Survivability Assessment Model (ASAP) and the applicatiatenfiénitand hydro codes to

provide enhanced modeling and simulation support for development of advanced passive survivability features.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N

(V) ($2.200) — Manpower and Material Support — Initiate development of manpower and material support alternatives to achiese mal
reductions and total ownership cost savings. Included will be the development of advanced robotics for ship systems antsapepation, maintenance a
material handling in the areas of combat and intelligence, logistics and HMR&E. A standardized open system architecthravidigprdacorporated into
system and component development.

(V) ($10.400) - Combat and Intelligence Systems — Complete Phase Il competitive solicitation for Combat Systems Intagegtismcd
design process. Continue monitoring improvements targeted at reducing the operational and support costs of the shijig systéigts. Initiatives remain
focused on reducing the number of systems through the use of “multi-function” radars and flat planar antenna arraysndata@gskaperational areas, da
fusion, and integrated displays for operators. Complete trade studies, including those that result in cost reductiategvéthingtoperational performance
into the design development. Evaluate and complete competitive Combat Systems Integration design development andoitthegsaip tintract data
package. Commence Phase Il Design Refinement. Refine Combat Systems Integration design and integrate into the ship design.

(V) ($5.000) — Systems Development — Support CVNX Engineering Team for design, engineering and interoperability anapyit to sup
Milestone I. Also support for Requirements and AOA Teams for TOC reductions/analysis, survivability analysis and CVNX Aduarated Recovery, and
trade studies and Lethality Studies (ORD Specific). Provide acquisition planning support.

B. Other Program Funding Summary
To Tota
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. Future Carrier R& D- 42208

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
Related RDT&E:
0604567N/42301 CV Contract Design
CVN-77  16.453 38.215 34.866 39.248 26.358 9.649 11.539 13.386 CONT CONT
CVNX 15.000 15.000 15.000
Related SCN:
200100 Carrier Replacement Program
48.737 123.665 751.540 3,950.576 147.615 434.183 1,337.250 131.533 CONT CONT

C. Acquisition Strategy: The Carrier acquisition strategy for CVN77 and follow hulls will be acquired/managed using a phased technology insertion or
"evolutionary" strategy. Technologies will include island redesign (topside) on CVN77, new propulsion plant on CV X-1, and hull, distributive systems and
functional arrangements on the CV X-2. On each hull, core capabilities will be maintained and Total Ownership Costs will be reduced in accordance with Carrier
goals. Aswith past NIMITZ class carriers, the CVN77 will be awarded as a sole source FPIF contract to Newport News Shipbuilding. For CVX-1 and future

hulls, various contracting methods are being considered.

D. Schedule Profile:

FY 1998 FY 1999 FY 2000
Program Milestones CVX: 1Q AoA PART II CvX: 2QMS1
Engineering Milestones
T&E Milestones
Contract Milestones
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award FY 00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete | Cost Contract
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Exhibit R-3 RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. Future Carrier R& D- 42208

Primary Hardware Development
Aircraft Launch, Recovery & Support CPAF TBD 0 0 N/A 13.913 11/99 50.337 64.250 64.250
CPAF TBD 0 0 N/A 13.913 11/99 132.739 146.652 | 64.250
WR NAWC Lakehurst NJ 2711 0 N/A 0 0 0 2711
Battle Damage & Recovery WR NSWC/CD, MD 1.000 0 N/A 4.644 11/99 94.651 100.295 | 100.295
WR APG, MD 0 N/A 1.250 11/99 16.075 17.325 17.325
ACES NNSVA 0 N/A 1.500 11/99 21.250 22.750 22.750
C U of Texas, TX 0 N/A 1.200 11/99 6.200 7.400 7.400
Cc Miscellaneous 1511 0 12/98 1.200 11/99 Cont. Cont. Cont.
Propulsion Plant Development SS,CPFP BETTIS, PA 9.000 19.384 | 11/98 0 N/A 0 28.384 28.384
C NNS, VA 45.300 11/99 Cont. Cont. Cont.
Various Miscellaneous 2.299 0 0 N/A 0 2.299
Manpower & Material Support WR NSWC/CD/MD 2.200 11/99 Cont Cont. Cont.
Various Miscellaneous 2.298 0 0 N/A 0 2.298
Systems Development Various Miscellaneous 5.000 11/99 Cont. Cont Cont.
Combat & Intelligence Systems C NNS, VA 10.400 11/99 0 10.400
Systems Engineering
Aircraft Launch, Recovery & Support ACES NNS VA 3.000 11/99 67.000 70.000
WR NAWC/LK, NJ 2.400 11/99 25.680 28.080
Various Miscellaneous 774 11/99 8.283 9.056
Licenses
Tooling
GFE
Award Fees
Subtotal Product Devel opment 18.819 19.384 106.694 Cont. Cont. Cont.
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Exhibit R-3 RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. Future Carrier R& D- 42208

Remarks: The acquisition strategy calls for competitive development of 2 prototype systems. Each contract is budgetéd. &dfe6di2g a “shoot-off” between prototypes, one system will be chosen

further development for installation in CVNX 1. The second phase of the development dffmijéded at $82.402M, and is reflected in the Cost to Complete and Total Cost of the second contract. $
budgeted for ship system integration. Pending selection of WNXQ shipbuilder, this effort will be conducted by NNS under the existing ACES contract. In addition to NAWCADLKE, the Volpe Cer

(DOT), and the Argonne National Lab (DOE) will provide technical support.

for
70M is
ter

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE
Subtotal Support N/A N/A N/A N/A N/A N/A
Remarks:
Developmental Test & Evaluation
Aircraft Launch, Recovery & Support CFAF | Miscellaneous 5.000 11/99 3.000 13.000
WR NAWC/LK, NJ 22.600 22.600
Operational Test & Evaluation
Aircraft Launch, Recovery & Support WR NAWC/LK, NJ 12.500 12.500
Tooling
GFE
Subtotal T&E N/A N/A 5.000 43.100 48.100 N/A
Remarks:

Contractor Engineering Support

Government Engineering Support

Program Management Support

Program Management Personnel
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Exhibit R-3 RDT&E Project Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Future Carrier R& D- 42208
RDT&E/BA 4 Systems Development- 0603512N

Travel

Labor (Research Personnel)

Overhead

Subtotal Management N/A N/A N/A

N/A N/A N/A

Remarks:

Total Cost | 18819 | 19.384 | | 111694 | | Cont. | Cont. | N/A

Remarks:
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Exhibit R-2a RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CVN Technology Insertion - 42678

Cost ($in Millions) FY 1998 FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 FY 2005 | Costto Complete| Total Cost
Project Cost 0 49.885 0 0 0 0 0 0 0 49.885
RDT&E Atticles Qty 0 0 0 0 0 0 0 0 0 0

A. Mission Description and Budget Item Justification:

This one year project was established to fund the research, development, test, and evaluation, and for acquisition of technologies for use in the CVN 77 aircraft
carrier program. Specifically, the technologies funded are those which transition from the CVN 77 aircraft carrier program to the CVNX aircraft carrier program, that
demonstrate enhanced capabilities for the CVNX aircraft carrier program, and that mitigate the cost or technical risks of that program.

e FY 1998 ACCOMPLISHMENTS
Not Applicable
e FY 1999 PLAN
(U) ($1.259) Portion of extramural program isreserved for Small Business Innovation Research assessment in accordance with 15 USC 638.
(V) ($14.587) Establish contractor and management interface to the integrated product data environment to coordinate design development and manufacturing
processes to achieve life cycle cost reductions. Establish data transfer protocols for the exchange of design data between shipyards. Develop product data management

software for propulsion plant design and analyze data. |dentify advanced analysis capabilities required for design development and begin testing product modeling
software.

(U) ($18.187) Complete functional requirement documents for command and control, weapons and sensors, external communications, mission planning,
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Exhibit R-2a RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CVN Technology Insertion - 42678

computing architecture, ship interface boundaries, and test and evaluation. Identify and commence trade studies intended to reduce cost without degrading operational
performance. Commence Phase |1; completing competitive solicitation and evaluation of solicitations to determine final two proposed integrators. Continue Combat
Systems I ntegration concepts and design process. Identify updatesto CVN 77 Contract Design IL S/Configuration Management Plan.

(V) ($15.852) Support CVNX Engineering Team for design, engineering and interoperability analysis to support Milestonel. Also support for Requirements and
IAOA Teams for TOC reductions/analysis, survivability analysisand CVNX Advanced Launch & Recovery, and trade studies and L ethality Studies (ORD Specific).

Provide acquisition planning support.

« FY 2000 PLAN - Not applicable.

B. Other Program Funding Summary

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete

Related RDT&E:
0604567N/42301 CV Contract Design

CVN-77  16.453 38.215 34.866 39.248 26.358 9.649 11.539 13.386 CONT

CVNX 15.000 15.000 15.000
Related SCN:
200100 Carrier Replacement Program

48.737 123.665 751.540 3,950.576 147.615 434.183 1,337.250 131.533 CONT
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Exhibit R-2a RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. CVN Technology |nsertion - 42678
RDT&E/BA 4 Systems Development- 0603512N

C. Acquisition Strateqy:

The Carrier acquisition strategy for CVN77 and follow hulls will be acquired/managed using a phased technology insertion or "evolutionary” strategy. Technologies
will include island redesign (topside) on CVN77, new propulsion plant on CV X-1, and hull, distributive systems and functional arrangements on the CVX-2. On each
hull, core capabilities will be maintained and Total Ownership Costs will be reduced in accordance with Carrier goals. Aswith past NIMITZ class carriers, the CVN77
will be awarded as a sole source FPIF contract to Newport News Shipbuilding. For CVX-1 and future hulls, various contracting methods are being considered.

D. Schedule Profile:

FY 1998 FY 1999 FY 2000
Program Milestones CVX: 1Q AoA PART Il CVvX: 2QMS1
Engineering Milestones

T&E Milestones

Contract Milestones
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Exhibit R-3 RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier

Systems Development- 0603512N

Project Name and Number. CVN Technology Insertion - 42678

Cost Categories Contract | Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award | FY00 | Award Cost To Total Value of
Reguirements) & Type Location Cost Cost Date Cost Date Complete | Cost Contract
Primary Hardware Development

C AME, Arl Va 2.000 | 01/99

C JIMA, Arl Va 2.000 | 01/99

C NNS, Va 18.500 | 01/99

WR NSWC CD Va 4.200 | 01/99

WR NAWC Lake Va 2500 | 0199

SS,CPFP | BETTIS, Pa 14.587 | 01/99

C Contractor, 3.913 | 01/99

Various
WR Navy Field, 2185 | 01/99
Various
Ancillary Hardware Development
Systems Engineering
Licenses
Tooling
GFE
Award Fees
Subtotal Product Devel opment 49.885 0 0 49.885
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Exhibit R-3 RDT&E Project Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. CVN Technology |nsertion - 42678
RDT&E/BA 4 Systems Development- 0603512N

Remarks:

Development Support Equipment

Software Devel opment

Training Development

Integrated L ogistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks

| Exhibit R-3 Cost Analysis (page 2) | Date: February 1999

R-1 Item No. 38-22 of 38-39
Exhibit R-3 RDT&E Project Cost Analysis
(Exhibit R-2, Page 22 of 39)

UNCLASSIFIED



UNCLASSIFIED

Exhibit R-3 RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. CVN Technology Insertion - 42678

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

| PROJECT NAME AND NUMBER

Cost Categories Contract | Performing Total FY 99 FY00 Target
(Tailor to WBS or Systerm/ltem Method Activity & PYs FY99Cost | Award | FY00 | Award Cost To Total | Vaueof
Reguirements) & Type Location Cost Date Cost Date Complete | Cost | Contract

Developmental Test & Evauation

Operational Test & Evaluation

Tooling

GFE

Subtotal T&E

Remarks

Contractor Engineering Support

Government Engineering Support

Program Management Support

Program Management Personnel

Travel

Labor (Research Personnel)

Overhead

Subtotal Management
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Exhibit R-3 RDT&E Project Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. CVN Technology |nsertion - 42678
RDT&E/BA 4 Systems Development- 0603512N

Remarks

Total Cost | 49885 |

[ 0 | 499 |
Remarks
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Exhibit R-2a RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Carrier Systems Definition — S2693
RDT&E/BA 4 Systems Development- 0603512N
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Costto Complete | Total Cost
S$2693 CV Systems Definition 31.124 35.159 24.665 14.546 13.278 0 0 0 Cont. Cont.
Qty of RDT&E Articles & cost 0 0 0 0 0 0 0 0 0 0

A. (U) Mission Description and Budget Item Justification: This project performs the Ship Feasibility Studies required after Milestone 0 (MS 0) to address a
specific Mission Needs Statement (MNS) and support the Analysis of Alternatives (AOA) for the Future Carrier (CV X) Program; performs impact studies of
aircraft/air wing composition, propulsion, hull alternatives, combat systems, machinery and electrical subsystems, and cost on CV X designs, supports the
development of the Operational Requirements Document (ORD) and other documentation required at Milestone |. Completion of this phase allows review and
approval, at Milestone |, to transfer a ship program to the Contract Design Program Element 0604567N. Ship Feasibility Study products include a description of
the alternative ships’ principal characteristics and mission critical subsystems, weight estimates, general arrangensetecheitdlaisk assessments, and
Class F cost estimates. The objective is to provide the decision-makers with feasible, affordable alternatives.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:
FY 1998 ACCOMPLISHMENTS:

« (U) ($26.864) Began and completed various aircraft carrier related studies to support ORD development and other dochenbtilssfonte 1
decision for the CVX. Studies were conducted, but not limited to, the following areas: logistics, propulsion, flightdlenk, systems, combat systems and

ship concepts.

* (U) ($1.500) Utilized existing and development commercial and government hardware and software, and developed interfeempsnetiete enable
rapid visualization and analysis of future carrier systems and ship concepts through development of virtual prototypes.

* (U) (%$2.760) Provided CVX AOA engineering and cost estimating support.
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Exhibit R-2a RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | Program Element Name & No. Carrier Project Name and Number. Carrier Systems Definition — S2693
RDT&E/BA 4 Systems Development- 0603512N

FY 1999 PLAN
(V) ($.655) Portion of extramural program is reserved for Small Business I nnovative Research assessment in accordance with 15 USC 638.

(V) ($29.372) Identify and evaluate propulsion plant functional and manning requirements, perform conceptual studies and analyze component
arrangements. Evaluate possible turbine generator power ratings and voltages, identify performance requirements, and establish conceptual designs. Develop
electric and steam plant weight and volume estimates and determine impacts on stability and survivability. Assess preliminary sizing of emergency generator
support systems and major propulsion plant component foundations. Evaluate shock and sizing analyses of heat exchanger designs. Review possible
instrumentation and control systems and equipment. Identify interface constraints and begin refining layout concepts to ensurecompatibility with the NIMITZ
hull form. Identify and assess potential impacts of new propulsion plant systems on hull and watertight bulkhead penetrations. Identify non-propulsion
mechanical system concepts to be developed and integrated with the propulsion plant.

(U) ($5.132) Support CVNX Engineering Team for design, engineering and interoperability analysis to support Milestone l. Also support for
Requirements and AOA Teams for TOC reductions/analysis, survivability analysis and CVNX Advanced Launch & Recovery, and trade sudies and Lethality
Studies (ORD Specific). Provide acquisition planning support.

FY 2000 PLAN

(U) ($13.190) Conduct ORD level requirements definition, industrial capability assessments, risk assessment and management, schedule devel opment
and tracking, and threat assessments necessary to insure a coordinated acquisition effort. Develop an Integrated Master Plan. Develop the Test and Evaluation
Master Plan. Devel op logistics requirements including integrated logistics assessments, maintenance planning, supportability analysis, logistics process
improvements, computer resource requirements analysis, and manpower/workload assessments. Develop cost model and baseline cost estimate.

(U) ($11.475) Conduct engineering effort associated with the CVNX 2 Ship Development phase to develop ship requirements and definition at the total
system level. Conduct trade studies to support total ship definition including baseline design/build budget and baseline cost estimate. Further develop IPPD.
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Exhibit R-2a RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. Carrier Systems Definition — S2693

B. Other Program Funding Summary

C. Acquisition Strateqy:

D. Schedule Profile:

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
Related RDT&E:
0604567N/42301 CV Contract Design
CVN-77  16.453 38.215 34.866 39.248 26.358 9.649 11.539 13.386 CONT CONT
CVNX 15.000 15.000 15.000
Related SCN:
200100 Carrier Reptement Program
48.737 123.665 751.540 3,950.576 147.615 434.183 1,337.250 131.533 CONT CONT

The Carrier acquisition strategy for CVN77 and follow hulls will be acquired/managed using a phased technology insertion or "evolutionary” strategy. Technologies
will include island redesign (topside) on CVN77, new propulsion plant on CV X-1, and hull, distributive systems and functional arrangements on the CVX-2. On each
hull, core capabilities will be maintained and Total Ownership Costswill be reduced in accordance with Carrier goals. Aswith past NIMITZ class carriers, the CVN77
will be awarded as a sole source FPIF contract to Newport News Shipbuilding. For CVX-1 and future hulls, various contracting methods are being considered.
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Exhibit R-2a RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier
Systems Development- 0603512N

Project Name and Number. Carrier Systems Definition — S2693

FY 1998
Program Milestones

Engineering Milestones
T& E Milestones

ContractMilestones

FY 1999
CVX: 1Q AoA PART II

FY 2000
CvX: 2QMS1
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Exhibit R-3 RDT&E Project Cost Analysis

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

Program Element Name & No. Carrier

Project Name and Number. Carrier Systems Definition — S2693

RDT&E/BA 4 Systems Devel opment- 0603512N
Cost Categories Contract Performing Total FY99 FYO00 Target
(Tailor to WBS, or System/Item Method & | Activity & PYs FY99 | Award | FYOO | Award Cost To Total Value of
Requirements) Type Location Cost Cost Date Cost Date Complete | Cost Contract
Product Development SS, CPFR BETTIS, PA 6.000| 29.372| 11/98 0 0 35.372
AME, VA 4.800| 2.051 | 02/99 2.000 | 11/99 Cont. Cont.
C, CPFF JIMA, VA 5.200| 1.000 | 02/99 1.000 | 11/99 Cont. Cont.
C, CPFF NSWC/CD, MD 3.000 0o | - 1.000 | 11/99 Cont. Cont.
WR NSWC/DD, VA 1.500 0o | - 1.000 | 11/99 Cont. Cont.
WR Miscellaneous 10.624| .503 | 02/99 2.000 | 11/99 Cont. Cont.
Various Miscellaneous 2.233 | 02/99 2.665 | 11/99 Cont. Cont.
C NNS 15.000| 11/99 Cont. Cont.
Subtotal Product Development 31.124 35.159 24.665 Cont. Gont. N/A
Remarks:
Support: Not applicable
Subtotal Support N/A N/A N/A N/A N/A N/A N/A
Remarks
T&E: Not applicable
Subtotal T&E N/A N/A N/A N/A N/A N/A N/A
Remarks:
Management: Not applicable
Subtotal Management N/A N/A N/A N/A N/A N/A N/A
Remarks:
Total Cost | 31.124 35.159 | 24.6685 14.546 | cont. | Cont. /A
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Carrier Systems | Project Name and Number. Future CV Launch & Recovery Systems, W1723
RDT&E/BA 4 Development — 0603512N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Total Cost
W1723 CV Launch and Recovery 3.107 2.609 1.839 4.067 2.331 2.554 5.225 5.238 Cont. Cont.
Systems
Quantity of RDT&E Articles & cost (2) (1)

A. Mission Description and Budget Item Justification: This project addresses the Program Definition and Risk Reduction Phase of advanced systems to meet Navy
unique shipboard operational requirements. This program is funded under PS& RR because it encompasses feasibility and advanced devel opment of new
end-items prior to engineering and manufacturing development. This program includes the PD& RR phase of advanced optical, Electro-optical and laser
tracking, approach and landing control and guidance systems; and air operations reporting systems for pilots, Landing Signals Officers (LSOs), and ship’s
force such as:

The Virtual Imaging System for Approach and Landing (VISUAL) will provide ship’'s force, LSOs, and the pilots with enhanced images of the aircraft and
ship in low visibility and night conditions.

The Shipboard Optical Landing System (SOLS) will provide advanced visual landing aids (VLA) for fixed wing, rotary wing and Vertical/Short Take-Off
and Landing (VSTOL) aircraft, so that pilots can fly safer and more accurate approaches to all classes of ships.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

* FY 1998 ACCOMPLISHMENTS:

(V) ($3.107) Continued design and integration of the VISUAL technology demonstration program and conducted technol ogy demonstrations
and evaluations of critical component, using the CV/CVN and LHA/LHD advanced development models (ADM). Continued user and industry involvement in
the VISUAL development process. Conducted a Systems Design Review (SDR) and a Preliminary Design Review (PDR). Produced a draft system performance
specification that will become the basis for engineering development model (EDM) request for proposals (RFP). Provided engineering and management support
to the program. CV/CVN and LHA/LHD VISUAL ADMs funded under this subproject.

* FY 1999 PLAN:

R-1ItemNo 38-300f 38- 39
Exhibit R-2a RDT&E Project Justification
(Exhibit R-2, Page 30 of 39)

UNCLASSIFIED




UNCLASSIFIED

Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Carrier Systems | Project Name and Number. Future CV Launch & Recovery Systems, W1723
RDT&E/BA 4 Development — 0603512N

(V) ($2.609) Continue design and integration of the VISUAL technology demonstration program and continue critical component demonstration and
evaluations. Prepare documentation for a Milestone |1 decision to proceed to the E& MD Phase. Issue the EDM RFP, evaluate proposals, and select the EDM integration
contractor. Provide engineering and management support to the program, particularly for the transition from the PD& RR phase to the E& MD phase of the program.

* FY 2000 PLAN:

(V) ($1.839) Continue milestone 11 decision to proceed to the Engineering and Manufacturing Development (E&MD) phase. Award contract to initiate the
design and integration of the VISUAL EDMs. Continue critical component demonstration and evaluations of emerging technologies in support of the VISUAL EDM contractor.
Provide engineering and management support to the program, particularly for the transition from the PD& RR phase to the E& MD phase of the program.

B. Other Program Funding Summary

To Total
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost

Related RDT& E
P.E. 0602122N (Aircraft Technology)
P.E. 0604512N (Shipboard Aviation Systems)

C. Acquisition Strategy: VISUAL isaCommercial Off The Shelf (COTS) procurement. The Navy is preparing a performance specification and will competitively award a
fixed-price contract to deliver EDMs, with fixed-price production options.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Carrier Systems | Project Name and Number. Future CV Launch & Recovery Systems, W1723
RDT&E/BA 4 Development — 0603512N
D. Schedule Profile:
FY 1998 FY 1999 FY 2000
Program Milestones VISUAL: 4Q MSII

Engineering Milestones VISUAL: 1Q SDR
VISUAL: 2Q SDR
T&E Milestones

Contract Milestones

VISUAL: 2Q RFP
VISUAL: 4Q PDR
CV/CVN VISUAL
(05/98)
LHD/LHA VISUAL

(08/98)
VISUAL EDM: 1Q EDM Awd
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Exhibit R-3, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier Systems
Development — 0603512N

Project Name and Number. CV Launch & Recovery — W1723

Cost Categories
(Tailor to WBS, or System/Item
Requirements)

Contract Performing Total

FY99 FY00 Target

Method Activity & PYs FY99 | Award FY00 | Award Cost To Total Value of

& Type Location Cost C

ost Date Cost Date Complete | Cost Contract

Primary Hardware Development

Wx NAWCAD, LKE 19.532

2.609 10/01/98 1.§39  10/01/99 Cont, Cant.

Ancillary Hardware Development

CPFF KAMAN EM 4.900

0 0 0 4.90Q

Systems Engineering

Licenses

Tooling

GFE

Award Fees

Subtotal Product Development

24.432

2.609 1.839 Cont. Cont.

Remarks:

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

N/A

N/A N/A N/A N/A

Remarks:

Developmental Test & Evaluation

Operational Test & Evaluation

Tooling

GFE

Subtotal T&E

N/A N/A N/A N/A N/A

Remarks:

Contractor Engineering Support

Government Engineering Support

Program Management Support

Program Management Personnel

Travel

Labor (Research Personnel)

Overhead

Subtotal Management

N/A

N/A N/A N/A N/A
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Exhibit R-3, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier Systems

Development — 0603512N

Project Name and Number. CV Launch & Recovery — W1723

Remarks:

Total Cost

Remarks:

| 24.432]

2.609) | 1.839 | Cont. | Cont]
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E/BA 4

Program Element Name & No. Carrier Systems

Development — 0603512N

Project Name and Number. EAF Matting W2269

Cost ($in Millions)

FY 1998

FY 1999 | FY 2000 | FY 2001

FY 2002 | FY 2003 | FY 2004 | FY 2005

Cost to Complete

Total Cost

W2269 EAF Matting

3.974

1.166 3.559 4.273

.893 0 0 0

0

17.639

RDT&E Articles Qty

2

A. Mission Description and Budget Item Justification: This project addresses the Demonstration and Validation (DEMVAL) of lightweight airfield mat and expeditionary
arresting gear to meet naval aviation unique Expeditionary Airfield (EAF) operational regquirements, including transportability requirements on Maritime Prepositioning Ships

(MPS).

The currently deployed EAF mat (AM-2) was developed for heavy fighter (such as the F-4) operations and is cumbersome to deploy. Lightweight (1/2 the weight of AM-2),
less voluminous (1/2 the volume of AM-2), and easier to install (five days vice fifteen daysto install a complete airfield) mat material may be technically feasible and
commercialy available, but must be evaluated for use with current type/model/series naval and Air Mobility Command (AMC) aircraft at conventional and Vertical and Short
Take-off and Landing (VSTOL) airfields ashore. Candidate mat materials under consideration include reinforced synthetic composite materials and polyvinyl fiberglass. These

mat materials will be configured and evaluated under Marine Corps operational scenarios.

The expeditionary arresting gear program will provide the Marine Corps with the capability to conduct short span arrestments of designated Navy and Marine Corps tail hook
equipped aircraft in the expeditionary environment. The current arresting gear (M-21) cannot be adapted to operate on short span (100 feet or less) surfaces and is incapable of
arresting the current inventory under casualty (no flaps or half flap) conditions. Installation of the M-21 required 24 hours, extensive excavation, and heavy support equipment.
The M-21 has inadequate reliability and several replacement components are no longer produced. The replacement gear will provide air transportability, rapid setup, full inventory
operational compatibility under all arrestment conditions, and adequate operational reliability. Two prototype systems will be built under this project.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

® FY 1998 ACCOMPLISHMENTS:
(V) ($3.974) Developed and validated high fidelity dynamic component simulation. Evaluated alternative energy absorber configurations, sheave dampers, and
dua modulus tape constructions. Completed system level performance specification. Solicited and awarded a contract for design and fabrication of demonstration systems.

® FY 1999 PLAN:

(V) ($1.163) Evaluate alternative anchoring systems. Design and initiate fabrication of prototype arresting gear.

(V) ($.003) Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

* FY 2000 PLAN:

(V) ($3.559) Complete fabrication of two prototype systems and initiate performance testing with deadloads.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Carrier Systems | Project Name and Number. EAF Matting W2269
RDT&E/BA 4 Development — 0603512N
B. Other Program Funding Summary
To
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete
EAF OPN (PE 0206139M)
0 0 0 0 5.435 6.443 6.532 6.731 0

Related RDT&E: N/A

C. Acquisition Strategy: The advanced lightweight mat acquisition strategy envisions the solicitation of candidate material panels from commercial sources for evaluation in
the laboratory and in the operational environment. Upon qualification of aviable material, limited production quantities will be procured for full scale environmental,
performance, and operationa testing. Production quantities will be procured from the commercial source in accordance with Marine Corps priorities.

The arresting gear acquisition strategy is predicated on the creation of afully integrated team consisting of Navy and contractor personnel. Initial technology devel opment and
system design efforts will be shared between the partners. The commercia partner will take the lead in the prototype manufacturing effort; the Navy partner will lead the test
effort; and the commercial partner will ultimately be tasked with system production.

R-1 Item No 38 - 36 of 38 - 39
Exhibit R-2a RDT&E Project Justification
(Exhibit R-2, Page 36 of 39)

UNCLASSIFIED




UNCLASSIFIED

Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Carrier Systems | Project Name and Number. EAF Matting W2269
RDT&E/BA 4 Development — 0603512N
D. Schedule Profile
FY 1998 FY 1999 FY 2000 To Complete
Program Milestones AIG
M/S1 3Q
Engineering Milestones AIG AIG
PDR 1Q 2 Proto 4Q
CDR 4Q
T&E Milestones AlG
DT 1Q-3Q
Contract Milestones AlG
RFP 1Q
Award 3Q
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PROGRAM ELEMENT NAME AND NUMBER Carrier Systems

Exhibit R-3 Cost Analysis
APPROPRIATION/BUDGET ACTIVITY: RDT/BA 4

Date: February 1999
PROJECT NAME AND NUMBER

Development — 0603512N

EAF Matting — W2269

Cost Categories
(Tailor to WBS, or System/Item
Requirements)

Contract
Method
& Type

Performing
Activity &
Location

Total
PYs
Cost

FY99
Cost

FY99
Award
Date

FY00
Cost

FY00
Award
Date

Cost To
Complete

Total
Cost

Target
Value of
Contract

Primary Hardware Development

CPAF

ESCO

3.24}

.97

) 06/98

2.8

84 06498

1.985

J116 9.10¢4

Ancillary Hardware Development

WX

NAWCADLKE

4.460

.107

10/98]

.585

10/99

3.111

8.24

3 N/A

Systems Engineering

Licenses

Tooling

GFE

Award Fees

CPAF

ESCO

.035

.090

.067

.192

.192

Subtotal Product Development

7.707

1.1]

16

3.55

$)

5.163

17.

b71  9.298

Remarks: ESCO contract has a total esti

mated cost of $9,397.677; a base fee of $281.920; and an award fee of $2

81h&20eNo feearded to date u

nder this contract.

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

N/A

N/A

N/A

N/A

N/A

N/A

Remarks:

Developmental Test & Evaluation

Operational Test & Evaluation

Tooling

GFE

Subtotal T&E

N/A

N/A

N/A

N/A

N/A

N/A

Remarks:

Contractor Engineering Support
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Exhibit R-3 Cost Analysis | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: RDT/BA 4 PROGRAM ELEMENT NAME AND NUMBER Carrier Systems | PROJECT NAME AND NUMBER
Development — 0603512N EAF Matting — W2269

Government Engineering Support

Program Management Support

Program Management Personnel

Travel

Labor (Research Personnel)

Overhead

Subtotal Management N/A N/A N/A N/A N/A

Remarks:

Total Cost | 7.707 | 1.116] | 3559] | 5163 | 17571

Remarks:
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UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

RDT&E,N/BUDGET ACTIVITY 4

R-11TEM NOMENCLATURE:
Shipboard System Component Devel opment/PE 0603513N

COST ($in Millions) FY 1998 FY 1999 FY 2000 | FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Complete Total Cost
Total PE Cost 56.961 100.748 | 108.334 114.643 135.178 110.292 101.859 93.316 Continuing Continuing
AGS-Advanced Gun System /32467 0 15.134 28.705 29.315 38.827 35.832 35.396 28.212 Continuing Continuing

(@)

Undersea Warfare (USW)/32468 1.700 10.667 (2) 15.527 21.170 25.694 20.830 16.941 16.924 Continuing Continuing
Shipboard Auxiliary System
Development/S0382 0 0.777 3) 0 0 0 0 0
Consolidated Hull, Mechanical & 23.946 24.867 24.647 23.064 28.123 26.472 26.941 27.331 Continuing Continuing
Electrical Improvement 4)
(HM&E)/32469
HM&E Improvement/S1712 0 1.028 (5) 0 0 0 0 0
Integrated Topside Design 10.454 13.348 13.732 15.054 18.899 14.977 15.319 15.670 Continuing Continuing
(ITD)/32470 (5)
Shipboard Sys Compnt Dev/S2608 0 0.998 0 0 0 0 0 0 0 0.998
Direct Carbonate Fuel Cell/S2390 3.301 0 0 0 0 0 0 0 0 3.301
Integrated Power Systems 17.560 33.929 25.723 26.040 23.635 12.181 7.262 5.179 Continuing Continuing
(IPS)/32471 (6)
Quantity of RDT&E Articles & Cost 0 0 0 0 0 *1/TBD *2/TBD 0

Note (1) (U) FY 1999 funds were budgeted and executed under PE 0603795N/Project K2323 as displayed in the FY99 PrestemttstBisd§unds from
PE 0603795N/Project K2323 transitioned into PE 0603513N/Project 32467 in FY 2000 and out.

Note (2) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603553N/Project V1704 as displayed in thizléM3OBRmget
exhibits. Funds from PE 0603553N/Project V1704 (except Didtanter) transitioned into PE503513N/Project 32468 in FY 2000 and out.

Note (3) (U) FY 1998 FY 1999 funds were budgeted and executed under PE 0603513N/Project S0382 as displayed in the FY3BRdgstenrhibits.
Funds from PE 0603513N/Project S0382 transitioned into PE 0603513N/Project 32469 in FY 2000 and out.

Note (4) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603513N/Project S0382, PE 0603514N/Proje @6B5a4IN?Project
S1565, and PE 0603563N/Project S2196 (only Affordabilityubir@ommonality) as displayed in the FY99 President’s Budget exhibits. Funds f
PE 0603513N/Project S0382, PE 0603514N/Project S0384, PE 0603514N/Project S1565, and PE 0603563N/Projelyt Afdr@alidity
Through Commonality) transitioned into ®83513N/Project 32469 in FY 2000 and out.

Note (5) (U) FY 1998 FY 1999 funds were budgeted and executed under PE 0603513N/Project S1712 as displayed in the FY3@BRdgstienrhibits.
Funds from PE 0603513N/Project S1712 transitioned into PE 0603513N/Project 32470 in FY 2000 and out.

Note (6) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603573N/Project S1314 as displayed in thddrY9BRdeget exhibits.
Funds from PE 0603573N/Project S1314 (only Integrated Power System) transitioned into PE 0603513N/Proje¢t¥32000 and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This Program Element (PE) has been modified in FY 2000 and ous tonfoc
DD 21 associated systems development. Specific DD 21 associated systems development efforts that have been realignBé& umcladthi the Advanced
Gun Systems (formerly the Vertical Gun for Advanced Ships); Undersea Warfare; Integrated Topside Design; and IntegratesidPasveinSaddition, a
number of HM&E development tasks have been incorporated into a consolidated HM&E Project (32469) focused on DD 21.

rom
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: R-11TEM NOMENCLATURE:
RDT&E,N/BUDGET ACTIVITY 4 Shipboard System Component Devel opment/PE 0603513N

(U) This PE now provides funds for the development of the DD 21 Class of U. S. Navy surface combatants and its components. The mission of the DD 21 class
isto provide affordable credible independent forward presence/deterrence and operate as an integral part of Naval, Joint or Combined Maritime Forces. DD 21
will provide an advanced level of land attack in support of the ground campaign and contribute to Naval, Joint or Combined battlespace dominancein littoral
operations. It will establish and maintain surface and sub-surface superiority, provide local air defense, and will incorporate signature reduction to operatein all
threat environments. DD 21 will have seamless Joint Interoperability to integrate all source information for battlespace awareness and weapons direction.

* (U) For explanation of Test Articles see Projects 32467 and 32470.

B. (U) PROGRAM CHANGE SUMMARY:

FY 1998 FY 1999 EY 2000
(U) FY 1999 President’s Budget 22.022 27.725 25.170
(V) Appropriated Value 22.694
(U) Adjustments to FY 1998 Appropriated +34.267 +73.023  83.164 +
Value/FY 1999 President’s Budget
(U) FY 2000 President’s Budget Submit 56.961 100.748 108.334

(U) Funding:
(U) The FY 1998 net increase of $34.267M reflects decreases for Small Business Innovative Research (-$0.249M), a BelodvwREpreghainming
for HM&E Improvements (-$1.000M), a general undistributed reduction (-$0.008M), and Comparability Adjustment (+$35.524M).
(U) The FY 1999 net increase of $73.023M is due to comparability adjustments (+$74.914M) and Small Business Innovativé-&e8&drch
(U) The FY 2000 net increase of $83.164M reflects a number of realignments into this PE: Elements of Consolidated HMéigustt pdelressed
in this PE (+$15.413M), IUSW (+$15.792M), Advanced Gun System (formerly Vertical Gun Advanced Ship) (+$39.138M) and |egexted
Systems (+26.100M) as well as funds for a NWCF rate increase (+$0.323M). Along with these realignments were reductisnfidateddiM&E
(-$4.000M), Advanced Gun System (-$10.000M), competitive sourcing savings associated with consolidation of service affarsc(H®.140M)
and miscellaneous adjustments (+$0.538).

(U) Schedule: N/A

(U) Technical Parameters: N/A
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | AGS-Advanced Gun System/32467
COST ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 FY 2002 FY 2003 | FY 2004 FY 2005 Cost to Complete | Total Cost
Project Cost 0] 15134 (1) 28.705 29.315 38.827 35.832 35.396 28.212 Continuing Continuing
RDT&E Articles Qty 0 0 0 0 0 1 0 0 Continuing Continuing

Note (1) (U) FY 1999 funds were budgeted and executed under PE 0603795N/Project K2323 as displayed in the FY99 PrestemttstBisd§unds from
PE 0603795N/Project K2323 transitioned into PE 0603513N/Project 32467 in FY 2000 and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: These funds provide for the development of the Advanced Gun 8¢&3¢m (
associated with the development of DD 21. The Advanced Gun System is a major caliber gun system for the U.S. Navy iextdgstresadr. The
Advanced Gun System will consist of one or more major caliber guns, an automated ammunition handling system and a fgeotiiesf prbe Advanced Gu
System will as a minimum meet the DD 21 Naval Surface Fire Support (NSFS) and Surface Dominance Missions as assignesysteime dure Advanced
Gun System will meet the DD 21 low radar cross-section requirements, either through below deck orientation and/or negiegpts/ athove decks structure
The system will provide a high rate of fire (12+ rounds per minute) along with a deep magazine and rapid re-supply to Rebtahiee Corps 24 hour
operational requirements. First Test Article will be fabricated in FY 2003 to support landgbasggstems testing and combat system integration risk reduy
efforts.

1. (U) FY 1998 ACCOMPLISHMENTS
< (U) N/A

2. (U) FY 1999 PLAN
* (U) ($12.000) Conduct Phase | Advanced Gun System (AGS) concept formulation and begin Phase Il prototype development.
* (U) ($0.770) Conduct Comparison of Concepts (limited AOA) to inctudealternatives and comparison to missile options.
(V) ($ 1.982) Define AGS operational environment.
« (U) ($0.382) Portion of extramural program is reserved for Small Business Innovative Research assessment in accorddoS€\6i88 15

3. (U) FY 2000 PLAN
* (U) (%$4.784) Complete Concept Formulation phase (Phase Il).
« (U) (%$20.874) Initiate subsystem demonstration phase (Phase III).
¢ (U) ($2.000) Refine Operational Environment for the Advanced Gun System.
« (U) ($1.047) Develop Verification and Validation tools.

-

S.

ction
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | AGS-Advanced Gun System/32467

B. (U) OTHER PROGRAM FUNDING SUMMARY :

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Complete Total Cost
SC-21 Tota Ship Systems
Engineering/PE 0604300N 58.548 125.964 162.056 250.719 259.629 255.326 283.413 271.857 Continuing Continuing

C. (U) ACQUISITION STRATEGY:

(U) The Navy will conduct a comparison of concepts for the DD 21 Advanced Gun System. The Advanced Gun System will be acquired in

conjunction with the DD 21 development schedule. Initial phases will be conducted under section 845/804 other transaction authority. Initial phases
include: Phase | — Concept Formulation, Phase Il - Initial Prototype Development, Phase |l - Subsystem Testing and Validafibasesteay be
accomplished using FAR/DFAR acquisition.
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Exhibit R-2a, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:

PROJECT NAME AND NUMBER:

RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | AGS-Advanced Gun System/32467
D. (U) SCHEDULE PROFILE:
FY 98 FY 99 FY 00 FY 01 FY 02 FY 03 FY 04 FY 05
Acquisition Ih— . Phaﬂal - . . % Phase” ' ’
Milestones | Program Definition and Risk Reduction | Engineering and
& Phases A A M anufacturing Deyelopment
| A A& SN NN TR R S B AN B B e
Engineering Zk ZX A A M
— SRR SHR PDR CDR PRR
N | programi | | noo| m L S i‘V """""""
C
Q| G A A " h %N >
DT-1A DT-IB DT-I1A
DT&E/ C— 1 1 —— 1
OT&E OT-IA oT-1B oT{iC OT-I1D] OT-11A
| ] ] [ | . [ ]
-
-
O % Phase | Am—7\ Conhcept Formulation
@ 7 Phasel| VA — Prototypg Development —&
= Sub System Test/Validatioh A A Phaselll LongLead — LRIP
G %\ Authority
> y /\\ /
S System Design and Test Phase IV
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Exhibit R-3, Cost Analysis (page 1) Date: February 1999

PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:

Shipboard System Component Devel opment/

APPROPRIATION/BUDGET ACTIVITY:

RDT&E,N/ Budget Activity 4 PE0603513N AGS-Advanced Gun System/32467
Cost Categories Contract Performing Activity] Total PYs FY99 FY00 Cost Target
(Tailor to WBS, or System/ Item Method & & Location Cost FY99 Award FY 00 Award To Total Value of
Reguirements) Type Cost Date Cost Date Complete Cost Contract
Primary Hardware Development Section DD 21 Industry 0 12.000 2/99 4.874 10/99
845/804 Teams
Section DD 21 Industry 0 0 20.874 01/00 Continuing Continuing
845/804 Teams
Subtotal Product Development 0 12.000 25.748 Continuing Continuing
Remarks:
Subtotal Support 0 | 0| 0|

Remarks:
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Exhibit R-3, Cost Analysis (page 2) Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
Shipboard System Component Devel opment/

RDT&E,N/ Budget Activity Four PE0603513N AGS-Advanced Gun System/32467

Cost Categories Contract | Performing Activity | Total PYs FY99 FY00 Cost Target

(Tailor to WBS or System / Item Method & Location Cost FY99 Award FY 00 Award To Total Value of

Requirements) & Type Cost Date Cost Date Complete Cost Contract

Subtotal T& E 0 0 0

Remarks:

(U) No developmental or operational evaluation is scheduled during this period.

Government Engineering Support WR NSWC DD 0 0.585 1QFY99 1.613 1QFY00 Continuing | Continuing
Dahlgren, VA
WR NSWC PHD 0 0.475 1QFY99 0.661 1QFY00 Continuing | Continuing
Pt Hueneme, CA
WR NSWC IH 0 0.105 1QFY99 0.336 1QFY00 Continuing | Continuing
Indian Head, MD
WR NSWC CD 0 0.100 1QFY99 0.226 1QFY00 Continuing | Continuing
Bethesda, MD
WR SSCSD 0 0.170 1QFY99 0.121 1QFY00 Continuing | Continuing
San Diego, CA
TBD Various 0 1.699 2QFY 99 0 N/A
Subtotal Management 0 3.134 2.957 Continuing | Continuing
Remarks:
Total Cost 0 | 15.134 | 28.705 | | Continuing | Continuing |
Remarks:
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Undersea Warfare (USW)/32468
COST ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 FY 2002 FY 2003 | FY 2004 FY 2005 Cost to Complete | Total Cost
Project Cost 1.700 | 10.667 (1) 15.527 21.170 25.694 20.830 16.941 16.924 Continuing Continuing
RDT&E Articles Qty Continuing Continuing

Note (1) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603553N/Project V1704 as displayed in thiel €3$oBicpet
exhibits. Funds from PE 0603553N/Project V1704 (except Didtanter) transitioned into PE503513N/Project 32468 in FY 2000 and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: The undersea warfare (USW) project provides advanced development
demonstration and validation of technology for potential surface sonar and combat system application in conjunction with etfortar Efforts focus on
resolution of technical issues associated with providing capability against the year 2000 and beyond threat with em@tlasiswatestiittoral area USW and
on Demonstration and Validation (DEM/VAL) of DD 21 Integrated Undersea Warfare (IUSW-21) concepts and technology. Kegyest@asdeing
investigated include: improvements in signal processing, advanced information processing, and multi-sensor data fusin tergeipdetection and
classification performance and reduce system manning requirements; and towed array, hull array and transducer technolegyrtoltingpatic operation and
in-stride mine avoidance. FY 2000 and subsequent efforts will focus on major technological and performance thrusts f@WDnRick) will define surface
combatant USW capability for the Navy in the next century. These efforts will continue beyond DD 21 and provide improaragpty Hcross surface ship
USW platforms. This project is funded as DEM/VAL because it develops and integrates hardware for experimental testspelefedstup or aircraft
applications.

1. (U) FY 1998 ACCOMPLISHMENTS
« (U) ($1.700) IUSW-21 Requirements: Developed top level requirements for IUSW-21 Advanced Development Model (ADM) based on D
performance requirements. Developed top level [IUSW-21 concept of operations and performed functional decompositiondppdeuntifties
for manning reductions. Performed technology assessment in support of functional decomposition and required manning reductions

2. (U) FY 1999 PLAN

« (U) ($2.000) Begin Concept Development for DD 21 Undersea Warfare, including risk mitigation plans and support for a
Demonstration/Validation program to mitigate risk.

« (U) ($7.057) IUSW-21 BAA Risk Mitigation: Evaluate responses to a Broad Agency Announcement and competitively award cdasiksts &
contractors, government/university labs to mitigate risks associated with DD-21 USW system development. Risk mitigativassill a
improvements in signal processing, advanced information processing, and multi-sensor data fusion to improve target detkd#ification
performance and reduce system manning requirements; and hull array and transducer technology to improve broad-banddapestatim an
mine avoidance.

D-21
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Undersea Warfare (USW)/32468

e (V) (%$1.368) IUSW-21 Systems Engineering: Complete IUSW-21 functional and operator task decomposition, identify technologies to be used to
mitigate risks, establish Dem/Val environment, oversee risk mitigation effort, and conduct Dem/Val of products resulting from BAAs.
* (V) ($0.242) Portion of extramural program is reserved for Small Business Innovative Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN

o (V) ($5.242) Begin IUSW-21 prototype development. Develop DD 21 USW concept and risk mitigation plan. Participate in IUSW peer group and
evaluate USW technologies.

* (V) ($9.068) IUSW-21 Risk mitigation. Evaluate response to a Broad Agency Announcement (BAA) and competitively award contracts and tasks
to industry/University/Government labs to provide risk mitigation for DD 21 USW activities. Continue to advance technology using BAAs and
Build-Test-Build process to further define advanced information processing, broadband signal processing, hull array technology including high
frequency (HF) and broadband multi frequency (MF), and integrated stern risk mitigation efforts.

o (U) ($1.217) IUSW-21 Systems Engineering. Review competing DD 21 Industry Teams USW risk mitigation plans and determine scope of future
BAA technology efforts. Provide review of on going BAA efforts. Participate in lUSW-21 peer group and evaluate USW technologies for
incorporation to the DD 21 Industry Teams.

B. (U) OTHER PROGRAM FUNDING SUMMARY:

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Complete Total Cost
SC-21 Tota Ship Systems
Engineering/PE 0604300N 58.548 125.964 162.056 250.719 259.629 255.326 283.413 271.857 Continuing Continuing

C. (U) ACQUISITION STRATEGY:

(U) InContracting Phase | and 11, DD 21 will use Section 845/804 agreement authority for the efforts conducted by the DD 21 I ndustry Teams. Broad
Agency Announcements (BAAS) will be competitively awarded annually to further refine advanced information processing, broadband signal
processing, hull array technology, and integrated stern mitigation and to provide further risk mitigation for DD 21 USW activities. In Contract Phase
[11 responsibility for [USW-21 development will be with the DD 21 Industry Teams.
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Exhibit R-2a, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:

PROJECT NAME AND NUMBER:

RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Undersea Warfare (USW)/32468
D. (U) SCHEDULE PROFILE:
FY 98 FY 99 FY 00 FY 01 FY 02 FY 03 FY 04 FY 05
Acquisition Ih— Phasel - Phasell - ’
Milestones | Program Definition and Risk Reduction | Engineering and
& Phases A A M anufacturing Deyelopment
,,,,,,,,,,,,,,,,,,,,,,,,,,,, A&
Engineering Zk Zl A A
—i SRR SHR PDR CDR
N “"Program ........... I .............. I I ............................ I I I ..................... IV ...............
Contract A
8 Phases ‘ L\ L\ >
DT-1A DT-1B DT-11A
DT&E/ C— 1 1 —— 1
OT&E OT-1A oT-1B oT{IC OT-ID| OT-11A
| ] ] [ ] [ ]
SI_) A LBvpsTestbed At-Sta Tess A\ cgnduct LBVDSMETA Sea Test
S A A A A A A
CU Award lUSW-21 BAA Technology Contracts
; Award lUSW-21 FSC|Task
l‘: A ﬂ Award IUSW-21 FEC Prototype Contracts
f\ FSC Designs/Builds IUSW-21 Prototypes
aj Conduct TUSW-2] Land Based & At-Sea Tests A A
©
- . o I
:) DD 21 USW “Build-Test-Build”
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Exhibit R-3, Cost Analysis (page 1)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Development/

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 PE0603513N Undersea Warfare (USW)/32468
Cost Categories Contract Performing Activity & | Tota PYs FY99 FY 00 Cost Target
(Tailor to WBS, or System/ Item Method & Location Cost FY99 Award FY 00 Award To Total Value of
Reguirements) Type Cost Date Cost Date Complete Cost Contract
Primary Hardware Devel opment Sect DD 21 Industry Teams 0 2.000 11/98 5.242 10/99 Continuing Continuing
845/804
BAA/CPFF | Competition 0 7.057 20QFY 99 9.068 Various Continuing Continuing
Subtotal Product Development 0 9.057 14.310 Continuing | Continuing
Remarks:
Technical Data WR NUWC/N 1.000 0.550 1QFY99 0.291 1QFY00 Continuing Continuing
Newport, RI
WR NSWC DD 0.200 0.075 1QFY99 0.076 1QFY00 Continuing Continuing
Dahlgren, VA
SSICPFF APL/JHU 0.400 0.162 1QFY99 0.150 1QFY00 Continuing Continuing
Laurel, MD
SSICPFF APL/UW 0 0.150 1QFY99 0.150 1QFY00 Continuing Continuing
Seattle, WA
SSICPFF ARL/UT 0 0.150 1QFY99 0.150 1QFY00 Continuing Continuing
College Sta., TX
SSICPFF ARL/PSU 0 0.150 1QFY99 0.150 1QFY00 Continuing Continuing
State College,PA
CICPFF DSR 0 0 N/A 0.050 1QFY00 Continuing Continuing
Arlington, VA
Subtotal Support 1.600 1.237 1.017 Continuing Continuing

Remarks:

R-1 Item No. 39-11 of 39-36

UNCLASSIFIED

Exhibit R-3, Project Cost Analysis
(Exhibit R-3, Page 11 of 36)




UNCLASSIFIED

Exhibit R-3, Cost Analysis (page 2)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 PE0603513N Undersea Warfare (USW)/32468
Cost Categories Contract Performing Activity] Total PYs FY99 FY00 Cost Target
(Tailor to WBS or System / Item Method & & Location Cost FY99 Award FY 00 Award To Tota Value of
Requirements) Type Cost Date Cost Date Complete Cost Contract
Subtotal T& E 0 0 0 Continuing Continuing
Remarks:
Program Management Support GSA Techmatics 0.100 0.200 1QFY99 0.200 1QFY00 Continuing | Continuing
Arlington, VA
Miscellaneous PD/WR Various 0 0.173 Various 0 Various Continuing Continuing
Subtotal Management 0.100 0.373 0.200 Continuing | Continuing
Remarks:
Total Cost | 1.700 | 10.667 | 15.527 | | Continuing | Continuing |
Remarks:
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
Consolidated Hull, Mechanical & Electrical
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Improvements (HM & E)/32469
COST ($in Millions) FY FY 1999 FY 2000 | FY 2001 FY 2002 FY 2003 | FY 2004 FY 2005 Cost to Complete | Total Cost
1998

Project Cost 23.946 24.867 (1) 24.647 23.064 28.123 26.472 26.941 27.331 Continuing Continuing
RDT&E Articles Qty 0 0 0 0 0 0 0 0 Continuing Continuing

Note (1) ) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603513N/Project S0382, PE 0603514N/Project S0384, PE 0603514N/
Project S1565, and PE 0603563N/Project S2196 (only Affordability Through Commonality) as displayed in the FY 99 Presidents Budget exhibits.
Funds from PE 0603513N/Project S0382, PE 0603514N/Project S0384, PE 0603514N/Project S1565, and PE 0603563N/Project S2196 (only
Affordability Through Commonality) transitioned into PE 0603513N/Project 32469 in FY 2000 and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This project supports the advanced devel opment of DD-21 HM&E ship
survivability, auxiliary machinery, and affordability through commonality technologies and systems that will enable DD-21 survivability, manning, and life cycle
cost goalsto be met. The products developed under this project also support the existing fleet and other ship acquisition programs. Note that the efforts under
this project were previously supported by four separate projects (See Note 1) and were consolidated to facilitate an integrated system devel opment approach that
ensures all design considerations are addressed. The following provides a mission description for each development area (i.e., survivability, auxiliary, and
affordability):

(V) Survivahility: The survivability area supports development of systems and protection concepts that reduce vulnerability to conventional weapons and
peacetime accidents and enable, under reduced manning conditions, a rapid recovery of mission capability. Development categories include damage control
computer-based systems that provide for rapid systems restoration, fire protection devices that improve probability of survival with areduced crew ship, and ship
protection concepts that reduce magazine and commercial equipment vulnerability.

(U) Auxiliary: For existing and future ships, thisfunding: 1) improves reliability/maintainability of fluid, electrical, and mechanical systems and 2) support
reduced manning through automation of operational, maintenance, and day-to-day functions traditionally performed by the crew, and supports devel opment of
auxiliary systems to reduce ship magnetic signature and vulnerability to mines.

(V) Affordability Through Commonality: The affordability through commonality program develops, demonstrates, and validates architectures, technologies,
and concepts that reduce total ownership cost of existing and future ship, especially future surface combatants. Focus areas are total ship open system
architectures; total ownership cost methods and modeling; use of ownership cost reduction best practices from industry and other services; cost effective
equipment selection, maintenance; and logistics support, and best value enabling and innovative technologies for total ownership cost reduction.

1. (U) FY 1998 ACCOMPLISHMENTS

(U) SURVIVABILITY:
e (U) (%$8.450) Continued development of Advanced Ship Shock Isolation Systems (ASSIST) for protecting commercial el ectronic and machinery
eguipment and sensitive munitions from underwater explosion (UNDEX) induced shock. Fabricated a prototype ASSIST machinery mount;
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developed design drawings. Initiated full-scale proof-of-concept demonstration tests employing ASSIST mounts and raft. Continued devel opment
of Integrated Magazine Protection System (IMPS) technologies. Conducted full scale IMPS demonstration and initiated scaled proof-of-concept
IMPS demonstration tests. Integrated the Real Time Stability Status (RTSS) software module with the Damage Control System (DCS) to allow
stability data to be presented from DCS consoles; and initiated fleet evaluation aboard USS RUSHMORE. Initiated development of an on-line
training capability for the DCS structural assessment module and incorporated software modifications based on lessons learned. Initiated shipboard
demonstration of DCS firemain reconfiguration management module. Initiated conversion of the Damage Control Assessment Management System
(DCAMYS) software module. Initiated weapons effects demonstrations of the ability of HM& E services to automatically isolate, reconfigure and
affect the appropriate DC response (e.g. initiate fire suppression) following damage. Initiated fleet evaluations aboard the ex-USS to demonstrate
the effectiveness of alternative reduced manning damage control concepts/architectures in responding to a major casualty. Completed interactive
training system for the Repair Locker Leader and Damage Control Assistant. Continued devel opment of the time-dependent, computer-based
Advanced Survivability Assessment Program (ASAP) for use in evaluating ship designs. Continued development of ASAP fire and smoke model.
Developed software architecture to allow models to operate in a time dependent manner. Conducted evaluation of self-contained water mist fire
extinguishing systems for protecting flammable liquid storage spaces.

(U) AUXILIARY SYSTEMS:

(V) ($6.796) Continued development of advanced HM & E machinery and systems to reduce operational manning and eliminate at-sea maintenance.
Conducted laboratory evaluations and demonstrated proof of concept for reduced manning of auxiliary machinery and systems architectures.
Initiated the development of design tools to minimize the need for full-scale land based demonstrations of other auxiliary systems. Continued
development of Power Electronic Building Block (PEBB) modules, Polymer Current Limiters (PCL), alternative cells for the Electrolytic
Disinfectant Generator (EDG), and seals for composite pumps. Obtained Milestone |11 approval for EDG and composite pumps. Completed
LABEVAL of auxiliary multi functional PEBB based power module (AMF PM) and concurrent engineering of design to improve performance.
Continued Shipeval of Ground Fault Limiters (GFL) and prepared performance specifications for Fleet applications. Conducted Labeval of 50/100
ampere single phase PCL fuse replacements. Developed eddy current field measurement capability for surface combatants and completed test
aboard LPD 17 physical magnetic model under various load conditions. ($0.915M used to forward finance FY 1998 program due to the termination
of fiber optics). Continued devel opment of the Transient Analysis Model for POSSE and continued development of the Under Water Closed Circuit
Blasting System. Initiated development of the Remotely Operated Vehicle (ROV) Power System. Continued fuel cell development for ship service
power applications Initiated conceptual design of baseline Molten Carbonate Fuel Cell (MCFC) including small scale screening for shock, vibration,
salt and sulfur tolerance. Modified ERC contract to conduct additional preliminary design work and operate 50 KW reduced scale demonstrator
with congressional plus-up in Project S2390.

(U) AFFORDABILITY THROUGH COMMONALITY:

(U) ($8.700) Affordability Through Commonality (ATC): Developed, demonstrated, and validated architectures, technologies, and concepts that
reduce total ownership costs for the future fleet. Identified areas/methods for common, fleet-wide methods to improve life cycle affordability of
future naval ships and shipboard systems. Where feasible, backfit to existing ships was pursued. Focus of these efforts was the 21st century surface
combatant (SC 21), future carrier CVN(X), and other shipsin the SCN plan.
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(U) Tota Ship Modular Open Systems Architecture: Initiated development of a common open systems total ship architectures for HM&E
systems, C4l systems, and combat systems including interface standards for modular ship systems. Developed first cut at systems architectures
that can utilize commercial processes and/or commercial -off-the-shelf (COTS) equipment and materials. Performed producibility, operational,
and cost analysis of this ship architecture. Refined zonal distributed systems architectures for HVAC, firemain, and other auxiliary/support
systems for atotal ship open system architecture. Incorporated requirements for dedicated serviceways for zonal distributed and other support
systems in ship open architecture. Developed plans and Navy-Industry team approach to define Weapons/ Topside / Electronic Zones
definition & interface standards for combat systems and C4l, and to develop module to ship, module to module, and intra-modul e interface
standards for hull, mechanical & electrical systems. Supported integration of distributed computing plant schematic architecture into the
physical architecture of modular ship architecture. Supported NAV SEA Professor of Ship Production research grant to incorporate world class
ship production processes and practices into naval ships.

(V) Future Surface Combatant Cost Modeling: Supported cost modeling and cost analysisfor DD 21. Collected and analyzed cost data of
shipbuilders for development of activity cost factors for surface combatant type ships. Updated database of cost-benefit studies done and the
sources of the cost data. Analyzed the cost benefits of architectures, technologies, and concepts.

(U) Use of Ownership Cost Reduction Best Practices from Industry & Other Services: Gathered a database of affordability best practices,
lessons learned, and other information on ownership cost reduction technologies, and concepts.

(V) Cost Effective Equipment Selection, Maintenance, and Logistics Support: Developed methods and practices for more cost-effective
shipboard equipment selection. Updated equipment selection tool to utilize world wide web links to existing Navy and commercial equipment
databases. Analyzed potential across programs common equipment buy and engineering support for resolution of common buy issues. Began
development of equipment selection processes including use of COTS equipment. Provided equipment sel ection engineering support, lessons
learned and practices to on going ship programs. Began benchmarking of commercial logistics support concepts.

(U) Best Value Enabling and Innovative Technologies for Total Ownership Cost Reduction: Examined potential commercial technologiesto
provide more affordable solutions to shipboard functional requirements and/or reduced maintenance and modernization costs. Surveyed
industry and other sources for modularity enabling technologies. Revised concept for food service (galley) modules, ventilation and chilled
water HV AC modules, and ship auxiliary systems. Purchased and installed commercia food service equipment for shipboard demonstration
and evaluation. Supported prototype evaluations for ships under construction (such as DDG 51 class and LPD 17 class) and modernization
(CVN 68 class) for habitability common modules, and commercial furniture for offices and berthing. Demonstrated and evaluated commercial
lighting systems - sulfur fusion light with light tube, and fiber optic lighting applications. Devel oped concepts for mission d ement modules that
would be used across different systems/spaces that have rapidly changing equipment especially electronics. Developed radio communication
modularity concepts and potential means to integrate them within the ship. Developed modular packaging concepts for Concentric Canister
Launcher (CCL). Supported modular horizontal CCL concept revision, testing of electronics breadboard using commercial components, and
demonstration testing. Developed and tested Shipboard Modular Architecture and Reconfiguration Technology (SMART) deck modular
track/hold down systems and compartment support systems (i.e. modular electrical connections) for use in mounting standardized and modular
equipment aboard shipsin C4l and other types of spaces to reduce the costs of future modernization.
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2. (U) FY 1999 PLAN:

(U) SURVIVABILITY:

(V) ($7.461) Conduct full scale UNDEX shock proof-of-concept demonstration test of ASSIST machinery mount and raft. Conduct DD 21 ship/
system integration design assessments and finalize machinery mount/ design requirements. Initiate ASSIST planning for DD 21 applicable
demonstration employing mount, raft and machinery. Conduct full scale demonstration tests of the effectiveness of anti-fratricide shielding and
scaled proof-of-concept IMPS demonstration tests for multiple warheads. Conduct DD 21 applicable ship/ launcher integration studies. Initiate
planning for all-up full scale proof-of-concept demonstration employing multiple missiles, launcher, anti-fratricide shielding and water suppression.
Complete RTSS Fleet evaluation aboard the USS Rushmore. [nitiate development of a predictive stability algorithm for the RTSS software module
that determines long term stability conditions based on flooding rates. Complete shipboard demonstration of DCS firemain reconfiguration
management module. Complete fleet evaluations aboard the ex-USS SHADWELL to demonstrate the effectiveness of alternative reduced manning
concepts. Initiate fleet eval uations aboard the ex-USS SHADWELL in support of developing shipboard procedures for firefighting in achemical,
biological, and radiological (CBR) environment. Conduct full scale weapon effects demonstrations of automated fire suppression system. Develop
automated chilled water isolation and reconfiguration system options. Continue devel opment of the ASAP fire and smoke model and initiate
development of a crew casualty/damage control model. Initiate development of firefighting devices/systems that provide for remote control of a
firehose nozzle enabling sustained operationsin a reduced manning environment. Conduct survey of commercial robotic firefighting devices,
develop operationa regquirements and initiate prototype system design.

(U) AUXILIARY SYSTEMS:

(V) ($9.394) Continue development of advanced HM & E machinery and systems architectures to reduce manning and eliminate at-sea maintenance.
Complete low pressure air system full scale demonstration with Component Level Intelligent Distributed Control (CLIDC) system. Initiate
laboratory demonstration of automated chilled water and other auxiliary systems with CLIDC systems Continue development of PCL, GFL, and
PEBB based AMF PM. Complete GFL agorithm development, SHIPEV AL and implementation. Complete design, fabrication and LABEVAL of
100 ampere, single phase PCL for fuse replacement. Initiate PCL design for 3 phase fuse replacement. Complete eval uation/upgrade of AMF PM
brassboard and establish requirements for prototype. Continue concurrent engineering and cost analysisfor AMF PM. Initiate development of a
magnetic, onboard, self-monitoring, control system (CLDG) for steel hulled surface combatants including onboard sensor suites and control
algorithms. Specify and initiate procurement of CLDG components. Complete development of the Underwater Closed Circuit Blasting System.
Continue development of the ROV Power System. Compl ete devel opment of the Transient Analysis Model for POSSE.  Continue development of
fuel cellsfor ship service power applications. Continue MCFC 2500 KW conceptual design and trade off analysis.
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(U) AFFORDABILITY THROUGH COMMONALITY:

(V) ($7.676) Affordability Through Commonality: Continue to develop, demonstrate, and validate architectures, technologies, and concepts that
reduce total ownership costs for the future fleet. |dentify areas/methods for common, fleet-wide meansto improve life cycle affordability of future
naval ships and shipboard systems. Where feasible, backfit to existing ships will be pursued. Focus these efforts on applications for on-going ship
programs (DDG 51, DD21, CVYN77, CVN(X)) and other shipsin the SCN plan.

(U) Total Ship Modular Open Systems Architecture: Continue multi-year Navy-Industry effort to develop atotal ship open systems
architecture. This architecture will feature defined modules and zones for weapons, sensors & electronics as well as hull, mechanical &
electrical (HM&E) equipment with zonal distributed systems for ship-wide support systems such asfire fighting, heating, ventilation, air
conditioning, and equipment cooling. Develop total ship modular open systems architecture regquirements for surface combatants. Draft
performance specifications and other requirements for this modular open systems architecture, including common interfaces. Perform
operational, survivability, and cost analysis of this ship architecture. Begin to define module to ship, module to module, and intra-module
interface standards for hull, mechanical, and electrical systems, adaptable to zonal and other advanced distributive systems concepts, and with
applicability across the fleet. Evaluate and use industry interface standards where available. Conduct studies/analyses of promising alternative
distributed systems concepts, including assessment of survivability and ship operations. Support integration of distributed computing plant
schematic architecture into the physical architecture of modular ship architecture. Evaluate impact of commonality architecture and zonal
distributed systems on ship production costs and build strategy, including; scheduling, fabrication, erection, outfitting, and testing. Support
NAV SEA Professor of Ship Production research grant to incorporate world class ship production processes and practices into naval ships.
(V) Future Surface Combatant Cost Modeling: Collect and analyze shipbuilders cost data for development of activity cost factorsfor surface
combatant type ships. Analyze cost benefits of architectures, technologies, and concepts. Update database of cost-benefit studies done and the
sources of the cost data.

(U) Use of Ownership Cost Reduction Best Practices from Industry & Other Services. Benchmark affordability/ life cycle cost reduction best
practices fromindustry & other services. Adapt affordability best practices for naval fleet / ship use.

(V) Cost Effective Equipment Selection, Maintenance, and L ogistics Support: Develop engineering tools, criteria, and methods for cost
effective selection. Update equipment selection tool links to commercial equipment databases. Transfer lessons learned and adapt the across
acquisition program common equipment buy to ongoing ship acquisition programs. Develop equipment sel ection processes including use of
COTS equipment. Equipment selection support to on-going ship design / acquisition programs. Gather and transfer equipment selection lessons
learned and practices to on-going ship programs Complete benchmarking of commercial logistics support concepts. Analyze the cost-benefit
and performance of commercial logistics support concepts.

(V) Best Vaue Enabling and Innovative Technologies for Total Ownership Cost Reduction: Examine, adapt, demonstrate and evaluate
potential commercial technologies to provide more affordable solutions to shipboard functional requirements and or reduced maintenance and
modernization costs. Develop galley of the future module concept design using commercial food preparation technologies. Complete
engineering effort for prototype evaluation of habitability common modules, and commercial furniture on ships under construction (such as
DDG 51 classand LPD 17 class), and modernization (CVN 68 class). Modular packaging systems engineering and concept devel opment for
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Concentric Canister Launcher (CCL) in support of at-sea demonstration. Complete development and testing on Shipboard Modular Architecture
and Reconfiguration Technology (SMART) deck modular track/hold down systems. Continue to develop SMART compartment support
systems and concepts, including modular reconfigurable electrical connections and concepts for rapidly reconfigurable ventilation. Assessment
of incorporation of SMART deck system and concepts in prototype Combat Information Centers (CIC) for the future to demonstrate greatly
reduced installation and upgrade / modernization costs. Support C41 modularity especially the use of standard comnseeuial ‘rack
interfaces for radio communication equipment. Complete development of radio communication modularity using commercial aqdipm
open system standards. Work to backfit these on ships under construction and in modernization.

(V) ($0.336) Portion of extramural program is reserved for Small Business Innovative Research assessment in accorddd8€@a815

3. (U) FY 2000 PLAN:

(U) SURVIVABILITY:

(V) ($6.553) Continue development of the Real-Time Stability System (RTSS) predictive stability software. Complete fltienhealadizad the
ex-USS Shadwell in support of developing firefighting procedures in a chemical, biological, and radiological environranfulhiitale
weapons effects testing of alternative total ship computing plant architectures to demonstrate initialization of softeatierepph undamaged
computers to support continued, uninterruptible operation of mission critical functions. Continue development of the taeetdepemputer-
based ASAP for use in evaluating ship designs. Complete development of the ASAP fire and smoke model and continue devidlenemt o
casualty/ damage control model. Continue development of firefighting devices/ systems that provide for remote contrdé afreahtiag
sustained operations in a reduced manning environment. Complete system design and initiate prototype construction.\@togmeatds
ASSIST. Initiate construction of DD 21 applicable ASSIST machinery concepts. Initiate design of ASSIST mounts for prereitireg s
munitions stowed in vertical launchers and bulk magazines. Continue development of IMPS technologies. Initiate condulicttateofMPS
models.

(U) AUXILIARY SYSTEMS:

(V) ($11.593) Along with DD 21 industry teams, develop alternative machinery system architectures to reduce manning #@detigana
maintenance of shipboard auxiliary systems; validate design tools and produce simulations of alternative architecturgssgsehiador DD-
21. Award contract for prototype AMF PM for IPS auxiliary machinery applications. Continue development of 3 Phase PCladeseerpl
Complete CLDG sensor development and procurement; conduct full-scale CLDG ranging tests. Complete development of colicepanal/pr
designs of 2.5 megawatt (MW) Ship Service Fuel Cell Power Module and initiate detailed design of 0.5 MW reduced scalealen@omsiiete
subscale stack and reformer risk reduction demonstrations. Initiate development of the Improved Shaft Coating Systetevdltpatent of the
Smart Tow Monitoring System. Complete development of the ROV Power System.

ent
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(U) AFFORDABILITY THROUGH COMMONALITY:

(V) ($3.101) Total Ship Modular Open Systems Architecture: Continue Navy-Industry effort to develop, demonstrate, validate and implement fleet-
wide open systems architectures (OSA) and non-proprietary standard interfaces. This architecture will feature weapon, sensor & electronic -
modules and zones as well as hull, mechanical & electrical (HM&E) equipment with zonal distributed systems for ship-wide support systems such
asfirefighting, heating, ventilation, air conditioning, and equipment cooling. The OSA will employ commercia processes and commercial off the
shelf material and equipment to the greatest extent practicable.

e Continue development of detailed, fleet-wide standard interfaces for an OSA chilled water module. Initiate fabrication of an OSA chilled water
module and associated standard interface for demonstrating and eval uating effectiveness of OSA technology for meeting the requirements of
Naval shipboard operational environment.

e Continue development of detailed development of an OSA HVAC system for a shipboard C4l space arranged with SMART deck
reconfigurable foundation system. Initiate fabrication of prototype SMART Space including HVAC system, to demonstrate and validate
effectiveness of SMART OSA technologies for meeting requirements of the Naval Shipboard operational environment.

e Continue development and / or adaptation of technology concepts for non-proprietary OSA standard interface enablersablens'seilen
allow the use of COTS components from multiple vendors to meet Navy unique environmental requirements without modification.

(U) ($0.500) Total Ownership Cost Methods & Modeling: Develop Product Oriented Design and Construction (PODAC) cost matied estin

ratios for shipbuilding intermediate products, parametric scaleable systems, and shipboard equipment for surface combataalyzkigost

benefits of architectures, technologies, and concepts.

(V) ($0.400) Cost Effective Equipment Selection, Maintenance, and Logistics Support: Continue development, demonstration aralid
implementation of SAVEPRO and SEALINK engineering tools for Fleet-wide cost effective equipment selection and expandsthegectode
commercial market. Provide equipment selection support to on-going ship design / acquisition programs, including lesdons learne

(V) ($2.500) Best Value Enabling and Innovative Technologies for Total Ownership Cost Reduction: Investigate and evaluati@lcomme
technologies for potential to provide more affordable solutions to Naval shipboard functional requirements and/or redecedaeaand
modernization costs. These efforts include continued systems engineering and ship integration efforts in support of¢ CamigtetrLauncher
(CCL) at-sea demonstration, Commercial material handling and management technologies development and Galley of the pteuEgfodisce
will also include completion of habitability common modules and commercial furniture for offices and berthing, commerciai ity with
advanced distribution systems, and the advanced embarkation / debarkation system. Foster the transition of these techoolagiptsdo on-
going ship design and acquisition programs.
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B. (U) OTHER PROGRAM FUNDING SUMMARY:

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Complete Total Cost
SC-21 Tota Ship Systems
Engineering/PE 0604300N 58.548 125.964 162.056 250.719 259.629 255.326 283.413 271.857 Continuing Continuing

C. (U) ACQUISITION STRATEGY:

(V) These development efforts were realigned into this project in an effort to consolidate related DD 21 RDT&E efforts and will be transitioned into the
DD 21 acquisition strategy in FY 2000 and out.
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D. (U) SCHEDULE PROFILE:

FY 1998

FY 1999

FY 2000

SURVIVABILITY
4Q ASSIST Machinery Mount / Design
3Q IMPS Single Warhead Test
4Q ASAP Time Dependent Software
4Q DCS Structura Software Module

4Q Self-Contained Water Mist Evaluations

4Q DD 21 Machinery Integration Study

4Q DD 21 IMPS Ship Integration Study

1Q ASSIST UNDEX Machinery Mount Shock Tests
3Q IMPS Demonstration

4Q DCAMS Windows NT Software

4Q DCS Structural Training Software

3Q Remote Control Firefighting Operational
Requirements

4Q Reduced Manning Option Evaluations

4Q Firemain Reconfiguration Shipboard
Demonstration

3Q Automated Fire Suppression Demonstrations

4Q CBR Firefighting Proced

4Q Remote Control Firefighting Design
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FY 1998 FY 1999 FY 2000
AUXILIARY SYSTEMS
Auxiliary Systems
3Q EDG MSIII 4Q Complete GFL SHIPEVAL 4Q AMF PM Labeval Compl
4Q Comp Pump MSII 4Q GFL Specification
4Q LABEVAL PCL (10) 4Q Prototype AMF PM Requirements
4Q LABEVAL AMFPM EDM 4Q LABEVAL PCL
Salvage
2Q Initiate ROV Power System Dev. 4Q Complete UW Closed Cir. Blast Sys. 1Q Initiate Improved Shaft Coating System
4Q Complete Transient Analysis Model 2Q Initiate Smart Tow Monitoring System
4Q Complete ROV Power System
Fuel Cell 4Q PEM FC Concept Design 1Q Reduced Scale Risk Reduction Demos
4Q MCFC 2.5 MW Concept Design Interim 4Q MCFC Concept Design 1Q PEM FC Preliminary Design
Report 1Q MCFC Preliminary Design
4Q .5 MW Reduced Scale Demo Design
M agnetic Silencing 1Q Advanced Deg ATD transitions to Surface 3Q CLDG Ranging of CLDG
4Q LPD 17 Model Complete Combatants 4Q CLDG Sensor Dev Complete
4Q Eddy Current Measurement Capability for 4Q CLIDG System for Surface Combatants Defined
Surface Ship
Advanced Auxiliaries 2Q Complete LP Air LABEVAL 4Q New Sys Arch Concepts to Support Reduced
4Q LP Air & Chilled Water LABEVAL Proof of | 4Q Demo Functional Control System Design Manning
Concept 4Q Validate Chilled Water Fluid Simulation 4Q Val Chilled Water Sim & Design Tools
4Q Complete DDG-51 Chilled Water & LP Air
Simulation Model
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FY 1998

AFFORDABILITY THROUGH
COMMONALITY

Integrated Joiner Bulkhead System Complete 4Q

Radio Communication Modular Equipment Stds.
4Q

HM&E Open Systems Interface Standards
Development Plan 4Q

Combat Systems Zone & Interface Standards
Development Plan 4Q

FY 1999

Modular Food Service Level Il Design 4Q
C4l Modularity Distributed Systems Prototype 4Q

Open Systems Interface Definitions for HYAC and
CW 4Q

Zonal HVAC Distributed System Open Systems
Concept Design 4Q

Surface Combatant Open Ship Systems Arch. GBS
Phase Il 4Q

FY 2000

Commercia Furniture For Offices/Berthing Complete

4Q
Draft Performance Specification For Open Systems
Architectures HVYAC & CW Demonstrator 1Q

Initiate Fabrication Opens System Architecture Chill
Water Demonstrator 3Q

PODAC Cost Model Cost Estimating Relationships

for surface combatants 4Q

Advanced Embarkation/
Debarkation System Complete 4Q
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RDT&E,N/ Budget Activity 4 PE0603513N Improvement (HM & E)/32469
Cost Categories Contract | Performing Activity| Total PYs FY99 FY00 Cost Target
(Tailor to WBS, or System/ Item Method & Location Cost FY99 Award FY 00 Award To Total Value of
Reguirements) & Type Cost Date Cost Date Complete Cost Contract
SURVIVABILITY
Product Development Section DD 21 Industry 0 2.020 11/98 5.043 10/99 Continuing | Continuing N/A
845/804 | Teams
WR NSWC CD 3.332 3.291 | Various 0.500 Various Continuing | Continuing N/A
Bethesda, MD
Various | Other Govt 3.018 1.500 | Various 0.578 Various Continuing | Continuing N/A
Activities
Various | Other 2.100 0.752 | Various 0.432 Various Continuing | Continuing N/A
Contractors
Subtotal Survivability 8.450 7.563 6.553 Continuing | Continuing
Remarks:
AFORDABILITY THROUGH
COMMONALITY
Engineering Development, Section DD 21 Industry 0 2.500 11/98 5.008 10/99 Continuing | Continuing N/A
Demonstration & Evaluation 845/804 | Teams
WR NSWC CD 2.795 1.945 Various 0.700 10/99 Continuing | Continuing N/A
Bethesda, MD
RC NSWC CD 1.145 0.760 Various 0 N/A Continuing | Continuing N/A
Bethesda, MD
Various | Other Govt 1.129 1.020 Various 0.200 10/99 Continuing | Continuing N/A
Activities
CICPFF | AME 1.690 0.775 2QFY 99 0 N/A Continuing | Continuing N/A
Arlington, VA
Various | Other Contractors 1.941 0.789 Various 0.593 Various Continuing | Continuing N/A
Subtotal ATC 8.700 7.789 6.501 Continuing | Continuing
Remarks:
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Exhibit R-3, Cost Analysis (page 2)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/

PROJECT NAME AND NUMBER:
Consolidated Hull, Mechanical & Electrica

RDT&E,N/ Budget Activity 4 PE0604513N Improvement (HM & E)/32469
Cost Categories Contract Performing Activity] Total FY99 FY 00 Cost Target
(Tailor to WBS or System / Item Method & & Location PYs FY99 Award FY 00 Award To Total Value of
Reguirements) Type Cost Cost Date Cost Date Complete Cost Contract
AUXILIARY SYSTEMS
Product Development Sect DD 21 Industry 0 4.950 11/98 8.232 10/99 Continuing | Continuing N/A
845/804 Teams
WR NSWC CD 5.481 3.595 11/98 2.361 Various Continuing | Continuing N/A
Bethesda, MD
Various Other Govt 0.751 0 N/A 0 N/A Continuing | Continuing N/A
Activities
Various Other 0.564 0.970 Various 1.000 Various Continuing | Continuing N/A
Contractors
Subtotal Auxiliary Systems 6.796 9.515 11.593 Continuing | Continuing
Remarks:
Total Cost | 23.946 | 24.867 | 24.647 | | Continuing | Continuing |
Remarks:
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UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Integrated Topside Design (ITD)/32470
COST ($in Millions) FY 1998 | FY 1999 FY 2000 | FY 2001 FY 2002 FY 2003 | FY 2004 FY 2005 Cost to Complete | Total Cost
Project Cost 10.454 13.348(1) | 13732 15.054 18.899 14.977 15.319 15.670 Continuing Continuing
RDT&E Articles Qty 0 0 0 0 0 0 2 0 Continuing Continuing

Note (1) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603513N/Project S1712 as displayed in thddrY9BRdemet exhibits.
Funds from PE 0603513N/Project S1712 transitioned into PE 0603513N/Project 32470 in FY 2000 and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This project develops and integrates the necessary technaobiesda total
integrated topside design focused on DD 21 and future surface combatant ships. Technology areas including topsidergighateresocpand antenna
integration, weapon system integration, HM&E integration, related decision-making tools, and composite materials willdael addbteey stand alone
technology programs will be synergistically integrated with this topside design integration effort to assure total shipngtation for future ship design
efforts. Surface combatants will need an added (stealth) layer of defense to support hardkill and softkill systemsgrfutafedtineats. Composite materia
will also be considered for their corrosion control, reduced maintenance, and reduced manning attributes. This projetbésongeoved equipments that
are small but critical components of non-propulsion HM&E systems. This program is directed toward improved affordabitityampesf reduced life cycle
cost, reliability and maintainability, signature reduction, standardization, and weight and manning reductions for tharekisting fleet. RDT&E test
articles will be used to demonstrate the producibility, cost and performance of low observable ITD concepts.

1. (U) FY 1998 ACCOMPLISHMENTS

* (U) ($8.354) Identified common platform for integrated topside design toolset implementation. Initiated developmenatedrttgagide design
toolset. Initiated systems engineering study to identify and prioritize design concepts for integrated topside HM&E poobpiypents.
Developed draft composite design procedures. Initiated validation of statistical allowables for composite materials) ghtdatjposite joint
design procedures, and updated the PC based composite materials database. Improved Radar Target Signature (RTS) GeddRENESsse
and SHIPIR infrared (IR) signature codes. Initiated scale modeling signature assessments. Determined environmenttieffects re
improvements needed for Cruise Missile engagement simulations.

* (U) ($1.196) Supported risk reduction engineering studies for the transition of Advanced Enclosed Mast/Sensor (AEM/S)LBBtéimh to
topside. Conducted at-sea performance assessments of AEM/S on USS Arthur Radford.

« (U) ($0.904) Continued development of affordable mechanical and electrical machinery including feasibility study of cosiripeseialice
genset and pump seal technology. Awarded trade off analysis contract to Solar Industries for genset trade off analgzisPHasedireport
from Allison. Completed qualification of 12-inch glass reinforced plastic (GRP) 2-way ball valve and issued manufactunggdchilS
package for family of ball valves up to 12 inches. Initiated qualification of 3-way ball valve prototypes.

2. (U) FY 1999 PLAN
« (U) ($8.604) Continue development and validation of composite material design procedures and revision of the PC basednzterizdsite
database. Evaluate composite materials for their corrosion control and reduced maintenance attributes. Continue scalignadaiding
assessments. Continue development of radar cross section (RCS), Infrared (IR), and electronic warfare (EW) predicBegicodimgelopment
of improved baseline EM ENGINEERING toolset. Support transition of AEM/S system to LPD-17 topside.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Integrated Topside Design (ITD)/32470

* (V) ($4.515) Develop amodeling and simulation plan and arisk reduction plan for integrated topside design (ITD) activities. Initiate risk reduction
test in support of DD 21 Industry Team ITD risk reduction plan.
* (V) ($0.229) Portion of extramural program is reserved for Small Business Innovative Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN
* (V) ($2.929) Continue development of improved baseline EM ENGINEERING toolset. Continue validation of composite material design
procedures and revision of the PC-based composite materials database. Evaluate composite materials for their corrosion control and reduced
maintenance attributes. Continue development of radar cross section (RCS), infrared (IR), and electronic warfare (EW) prediction codes. Develop
Infrared Signature Database Update. Validate and publish LO Model scaling techniques.
* (V) ($9.803) Initiate execution of ITD risk reduction plan by DD 21 Industry Teams.
* (V) ($1.000) Continue development of heat pipe based bleed air heat exchanger and affordable HM & E machinery for existing and future fleet.

B. (U) OTHER PROGRAM FUNDING SUMMARY:

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Complete Total Cost
SC-21 Tota Ship Systems
Engineering/PE 0604300N 58.548 125.964 162.056 250.719 259.629 255.326 283.413 271.857 Continuing Continuing

C. (U) ACQUISITION STRATEGY:

(V) These development efforts were realigned into this project in an effort to consolidate related DD 21 RDT&E efforts and will be transitioned into the
DD 21 acquisition strategy in FY 2000 and out.
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Exhibit R-2a, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E,N/Budget Activity 4

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/PE 0603513N

PROJECT NAME AND NUMBER:
Integrated Topside Design (ITD)/32470

D. (U) SCHEDULE PROFILE:

PROGRAM MILESTONES

FY 1998

FY 1999

FY 2000

2Q 2-Way Ball Valve Design

4Q Comp Joint Design Procedures

4Q LPD 17 AEM/S Design

4Q At-Sea AEM/S Evaluation

4Q Comp Fire Performance
Requirements

4Q Improved RTS Code

4Q Signatures Trade Off Analysis

2Q C_Missile Update

4Q RCS Medium Scale Model Test
Results

4Q Final LPD 17 Mast
EM/Signature/Structural Design

4Q EM Engineering Baseline
Upgrade

4Q Complete Structural Design
Guide

4Q ITD M&Sand Risk Reduction
Plans

2Q Solar Conceptual Design Data

4Q Gen Set Complete

4Q 3 Way Ball Valve Drawing and ILS Packsage

4Q Allison Conceptual Design Data

2Q C Missile Update

4Q Comp Structural Design Guide Update
4Q EM Engineering Baseline Upgrade
4Q IRDatabase Updates
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Exhibit R-3, Cost Analysis (page 1)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 PE0603513N Integrated Topside Design/32470
Cost Categories Contract Performing Activity &| Total PYs FY99 FY00 Cost Target
(Tailor to WBS, or System/ Item Method & Location Cost FY99 Award FY 00 Award To Total Value of
Reguirements) Type Cost Date Cost Date Complete Cost Contract
Primary Hardware Devel opment Sect DD 21 Industry 0 4515 11/98 9.803 10/99 Continuing Continuing
845/804 Teams
Subtotal Product Development 0 4515 9.803 Continuing Continuing
Remarks
Engineering Support WR NSWC CD 5.532 4.317 1QFY99 2.258 1QFY00 Continuing Continuing
Bethesda, MD
WR NRL 1.005 1.104 1QFY99 0.622 1QFY00 Continuing Continuing
Suitland, MD
WR Various Navy Labs 0.120 0.450 1QFY99 0.225 1QFY00 Continuing Continuing
RC NAVLOGCTR 0 0.870 1QFY99 0.450 1QFY00 Continuing Continuing
PA
Various Various 2.054 1.307 1QFY99 0.199 1QFY00 Continuing Continuing
Software Development CICPFF TBD 1.508 0.640 2QFY 99 0.175 1QFY00 Continuing Continuing
MP JsC 0.210 0.145 1QFY99 0 N/A Continuing Continuing
Annapolis, MD
Subtotal Support 10.429 8.833 3.929 Continuing Continuing

Remarks:
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Exhibit R-3, Cost Analysis (page 2)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 PE0604513N Integrated Topside Design/32470

Cost Categories Contract Performing Total PYs FY99 FY00 Cost Target
(Tailor to WBS or System / Item Method & Activity & Cost Fy99 Award FY 00 Award To Total Value of

Requirements) Type Location Cost Date Cost Date Complete Cost Contract

Subtotal T& E 0 0 Continuing Continuing

Remarks:

Miscellaneous Various Various 0.025 0 Continuing Continuing

Subtotal Management 0.025 0 Continuing Continuing

Remarks:

Total Cost | 10454 | 13.348 | 13.732 | | Continuing | Continuing |

Remarks:
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UNCLASSIFIED

Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Integrated Power Systems (IPS)/32471
COST ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 FY 2002 FY 2003 | FY 2004 FY 2005 Cost to Complete | Total Cost
Project Cost 17.560 | 33.929 (1) 25.723 26.040 23.635 12.181 7.262 5.179 Continuing Continuing
RDT&E Articles Qty 0 0 0 0 0 0 0 0 Continuing Continuing

Note (1) (U) FY 1998 and FY 1999 funds were budgeted and executed under PE 0603573N/Project S1314 as displayed in thddrY9BRdemet exhibits.
Funds from PE 0603573N/Project S1314 (only Integrated Power Systems) transitioned into PE 0603513N/PrajeEty32ddQ and out.

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: This project supports the Integrated Power Systems (IPS) programovids
total ship electric power, including electric propulsion, power conversion and distribution, and mission load interfasdsdivith@ower system. IPS supports
multiple ship class applications for future surface ships, with DD21 being the primary ship application target. ThelgoltSare to reduce acquisition and
operating costs of naval ships and increase military effectiveness. These goals are to be accomplished by leveraging imtestmelogies that will be
usable by both military and commercial sectors.

(U) IPS has the potential to revolutionize the design, construction and operation of U.S. naval ships by using elebtripifyrasyt energy transfer
medium aboard ship. The flexibility of electric power transmission allows power generating modules with various powtr batiogisnected to propulsion
loads and ship service in any arrangement that supports the ship's mission at lowest overall cost. Systems enginesrfogued&®$n increasing the
commonality of components used across ship types and in developing modules which will be integral with standardizatisteroaaitstectures, and
generic shipbuilding strategies. The purpose of increased commonality is to reduce the total cost of ship ownershipynasingariules composed of
standard components and/or standard interfaces.

(V) IPS addresses ship platform program goals through: reduced ship acquisition cost through integration of propulsisrsendchjrime movers;
lower ship operational costs resulting from more flexible operating characteristics and more efficient components; redoosttstiipn costs by allowing
more extensive modular construction of power generation, distribution, and loads if desired; improved ship survivabditgethdutnerability through
increased arrangement flexibility and improved electrical system survivability; reduced manning through improved power nisyatemes and reduced on-
board maintenance requirements; improved ship signature characteristics, if required; improved design adaptabilityuie meptifaments of multiple ship
types or missions; integrating power management and protection by fully utilizing the power electronics in the systenm tiaygle gootection as well as
power conversion and load management functions; simplified technology insertion which allows new technologies to beithstdiRsl much more
inexpensively than presently possible; and, reduced machinery system acquisition costs through utilization of commezditdigsi@ogies and components.
The efforts in this project are divided into three major areas as follows:

« (U) System development: IPS development consists of the efforts necessary to develop and demonstrate warfighting artbcosgrétements, as
well as related risk reduction for ship platform applications.

« (U) At Sea Testing: At Sea Testing of IPS subsystems and components will be conducted on the Trimaran Demonstrator debeltipediana
US/UK cooperative Memorandum of Understanding (MOU) signed 3 September 1997. Initial testing on the Trimaran will focabAncitetural
and sea-keeping aspects of the Trimaran hull form. The Trimaran is being constructed initially with a commercial elesygtetrivas well as
provisions for fitting IPS components. An opportunity for the US to backfit IPS components and conduct at sea testiimyagtmiMOU.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Integrated Power Systems (I1PS)/32471

The US financial contribution to the MOU is also funded from this project. A contract for construction of the demonstrator was awarded in July, 1998.
The effortsin this project support the at sea testing on the Trimaran Demonstrator.

e (U) Mission Load Interfaces: Studies have shown that significant opportunities exist to reduce the cost and improve the performance of combat and
auxiliary systems by providing the type and quantity of power required directly to the user system. Traditional methods provide standard power and
requireindividual usersto perform multiple conversions and conditioning steps prior to use. The effortsin this project provide for initial studies,
development, and testing.

1. (U) FY 1998 ACCOMPLISHMENTS:

2. (U) FY 1999 PLAN:

(U) ($2.900) Continued Full Scale Advanced Development (FSAD) Land Based Engineering Site (LBES) site preparations including: completed
INCO of generator/lube oil subsystems, power distribution and SSDS equipment; completed integration of engine/generator.

(V) ($11.760) Continued development of IPS including: Completed generator subsystem, and power distribution subsystems fabrication and factory
acceptance testing (FAT); completed propulsion motor/converter subsystem fabrication; completed modifications to functional equivalent modules
including ship service inverter modules, ship service converter modules and DC power supply; completed | PS power management code and test;
completed FSAD Simulation/Stimulation (SIM/STIM) system integration and test; took delivery of generator and power distribution subsystems;
conducted FSAD pre-LBES testing.

(U) ($2.900) Perform life cycle costing, producibility studies, manning studies, module development, systems integration, and architecture design
and other IPS efforts.

(V) ($26.627) Systems Development: Continue development of IPS. In conjunction with DD21 industry teams: develop IPS architecture concept
options based on industry specific approaches to DD21 design; evaluate alternative ship’s service distribution concepisctpateiatial cos
effective solutions for further development; and, begin combat systems interface studies to determine areas where combdbsysiaoe car
be improved or where cost can be reduced by providing tailored power interfaces. Complete factory acceptance testinth¢Fzx@pukion
motor/converter. Take delivery of Ship Service Distribution System (SSDS) equipment and propulsion motor/converter. |IGstaidéta and
Checkout (INCO) of propulsion motor/converter. Complete integration of all advanced development equipment. Conduct ayetopeemt
testing at the Land Based Engineering Site at NSWC Philadelphia to: verify and characterize individual component perferifgahaé system
design requirements are met and validate design tools; verify that requirements for power quality are met throughout eédedadebommen
system; characterize system interfaces for use in future performance/interface specifications; and validate the distriliiggst@onarchitecture
system design, and performance; demonstrate various operational modes, incorporate multi workstation control and autofigrtediorc
Provide testing feedback to DD 21 design teams. Conduct an Early Operational Assessment (EOA) by COMOPTEVFOR.

(U) ($4.400) At Sea Testing: Note: At sea testing of IPS subsystems and components will be conducted on the Trimareatdelevelsped
and built under a US/UK cooperative MOU. Begin system analysis, preliminary design; and, procurement of IPS hardwaresioaf seza
demonstration.

(U) ($ 2.200) Mission Load Interfaces: Commence assessment of C4l electronic load interfaces. Commence developmenspéedrirble
motor controller for auxiliary applications. Commence development of direct current power supply to combat systems/sudénaiittration

t
n

t

o

to show improved performance and potential to reduce combat system costs.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: | PROGRAM ELEMENT NAME AND NUMBER: PROJECT NAME AND NUMBER:
RDT&E,N/Budget Activity 4 Shipboard System Component Development/PE 0603513N | Integrated Power Systems (I1PS)/32471

(U) ($0.702) Portion of extramural program is reserved for Small Business Innovative Research assessment in accordance with 15USC 638.

3. (U) FY 2000 PLAN:

(U) ($23.553) Systems Development: Continue | PS design, development, and integration including performance analysis and testing, modeling and
simulation, life cycle cost analysis, producibility studies, manning studies, module development, ship integration, architecture design and related
efforts. Continue support for DD 21 development and design efforts as well as support for other ship platforms. Continue advanced devel opment
testing at NSWC, Philadelphia PA, including controls and power management upgrades. Demonstrate the survivability and zonal isolation/fight
through features of the advanced development system including replacing the reduced scale functional equivalent modules used for initial testing
with full scale modules; demonstrate automated system reconfiguration and start up. Start acoustics testing of the IPS FSAD motor, LBES SSDS
enhancements. Continue propulsion motor analysis using the reduced scale Laboratory Drive Motor.

(U) ($0.850) At Sea Testing: Note: At seatesting of | PS subsystems and components will be conducted on the Trimaran Demonstrator devel oped
and built under a US/UK cooperative MOU. Begin detailed development and design of the Trimaran IPS configuration for at-seatesting. Begin
development of 1PS control system modifications for use during at sea testing.

(U) ($ 1.320) Mission Load Interfaces: Continue development of direct current power supply to combat systems/survivability demonstration to show
improved performance and potential to reduce combat system costs. Continue development of variable speed drive motor controller for auxiliary
applications.

B. (U) OTHER PROGRAM FUNDING SUMMARY :

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Complete Total Cost

SC-21 Tota Ship Systems

Engineering/PE 0604300N 58.548 125.964 162.056 250.719 259.629 255.326 283.413 271.857 Continuing Continuing

C. (U) ACQUISITION STRATEGY:

(V) IPSisacandidate system for DD-21 and all other future surface ships.
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Exhibit R-2a, RDT&E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

RDT&E,N/Budget Activity 4

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/PE 0603513N

PROJECT NAME AND NUMBER:
Integrated Power Systems (1PS)/32471

D. (U) SCHEDULE PROFILE:

FY 98 FY 99 FY 00 FY 01 FY 02 FY 03 FY 04 FY 05
Acquisition I{—— Phasel - »l‘ PHasell - »
Milestones | Program Definition and Risk Reduction | Engineering and
& Phases A A M anufacturing Development
............................................................. el
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aj Phase | Tastingu Phase Il Tesjng
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FSAD Motor Acoustic Testin
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Exhibit R-3, Cost Analysis (page 1)

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 PE0603513N Integrated Power System (IPS)/32471
Cost Categories Contract Performing Total PYs FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & Cost FYy99 Award Fy 00 Award Cost To Total Cost Value of
Requirements) & Type Location Cost Date Cost Date Complete Contract
Primary Hardware Development CICPAF Lockheed Martin Corp., 9.417 8.853 | 1QFY99 6.500 | 1QFY00 Continuing Continuing
Syracuse, NY
Section DD21 Industry Teams 0 0.800 | 1QFY99 4.258 | 10/99 Continuing Continuing
845/804
CICPAF DC Power Conversion 0 0 N/A 1.050 | 1QFY00 Continuing Continuing
Module
S/IFFP Trimaran — DERA,UK 0 0.200  2QFY99 0.250 1QFYO0Q Continuing Continuing
C/CPAF Power Systems Group 0.071 1.200| 2QFY99 0.50 1QFYO00 Continuing Continuing
Anaheim, CA
MISC Contractors 1.089 2.882  1QFY99 1.040 1QFY(0 Continuing Continuing
MISC Other Government 0.002 0.200| 1QFY99 0.10 1QFYO0D Continuing Continuing
Activities
WR NSWC/A, MD 3.030 3.3700 1QFY99 1961 1QFYOD Continuing Continuing
S/IFFP Power Systems Group 0 8.500| 2QFY99 6.500 1QFY0Q Continuing Continuing
Anaheim, CA
TBD Electric Drive 0 2.500| 2QFY99 0 N/A Continuing Continuing
Component Studies
Award Fees CI/CPAF Lockheed Martin Corp|, 0.801 1.024| 2QFY99 TBD Continuing Continuing
Syracuse, NY
Subtotal Product Development 14.410 29.529 22.223 Continuing Continuing
Remarks:
Subtotal Support 0| 0 | 0 |

Remarks:

Exhibit R-3, Cost Analysis (page 2)

| Date: February 1999
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APPROPRIATION/BUDGET ACTIVITY:

PROGRAM ELEMENT NAME AND NUMBER:
Shipboard System Component Devel opment/ PEO603513N

PROJECT NAME AND NUMBER:

RDT&E,N/ Budget Activity 4 Integrated Power System (1PS)/32471
Cost Categories Contract Performing Total PYs FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & Cost FY99 Award FY 00 Award Cost To Total Cost Value of
Reguirements) & Type Location Cost Date Cost Date Complete Contract
Developmental Test & Evaluation WR NSWC CD 3.050 4.300 12/98 3.50 1QFY00 | Continuing Continuing
Philadelphia,
PA
Subtotal T& E 3.050 4.300 3.50 Continuing Continuing
Remarks:
Miscellaneous Various Various 0.100 0.100 1QFY99 0 N/A | Continuing Continuing
Subtotal Management 0.100 0.100 0 Continuing Continuing
Remarks:
Total Cost 17.560 | 33.929 | | 25723 ] Continuing | Continuing
Remarks:
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:
RDT&E,N/BUDGET ACTIVITY 4

R-1ITEM NOMENCLATURE:
Shipboard Combat Survivability/PE 0603514N

COST ($in Millions) FY 1998 FY 1999 FY 2000 | FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Complete Total Cost
Total PE Cost 0 0 0 0 0 0 0 0 N/A N/A
Combat Survivability Design / 0 0 0 0 0 0 0 0 N/A N/A
S0384
Fire Protection/DC Systems/ S1565 0 0 0 0 0 0 0 0 N/A N/A

Note: (U) Fundsin PE 0603514N, Projects S0384 and S1565 transitioned to PE 0603513N, Project 32469 (Consolidated HM&E).
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY RDT&E, 4

R-1ITEM NOMENCLATURE
Program Element (PE) Name and No. Radiological Control/0603542N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Total Cost
Total P.E. Cost 2.863 3.587 .605 .573 .569 .648 .631 .615 CONT. CONT.
RADIAC Devel opment/S1830 2.863 3.587 .605 .573 .569 .648 .631 .615 CONT. CONT.

Project B Name/No. & subtota cost

Project C Name/No. & subtotal cost

Quantity of RDT&E Articles & cost

A. Mission Description and Budget Item Justification:
Project S1830 coordinates all Navy efforts for the development of nuclear radiation detection devices in direct support of the Navy Nuclear Propulsion

Program and other users by providing accurate, reliable Health Physics instrumentation at the lowest possible life cycle cost. Reliable radiation monitoring

instruments are needed to ensure the radiological safety of Navy personnel. This includes hand-held RADIAC meters, personnel dose measurement devices, and
area monitors used to measure radiation fields. The Navy Dosimetry System will be able to meet new NRC regulations and will provide sensitive measurements
down to the levels required for all new and imminent health and safety requirements. The Multifunction RADIAC will cut calibration costs by up to 75% and
reduce the requirements for spare parts by 85% by replacing over 16 different models of obsolete equipment. This project hasa5 to 1 payback ratio. New
reguirements for the measurement of lower neutron levels necessitate the development of modernized instrumentation. The program is critical to joint-service
radiation safety initiatives within DOD and has been coordinated with Army, Air Force, and Defense Nuclear Agency personnel to achieve the maximum cross-

service applicability. All OR’sissued 25 Aug 1987.

Multifunction RADIAC (MFR), OR #176-04-86
Navy Dosimetry System, OR #180-04-87
Neutron Dosimetry System, OR #179-04-87
Automated RADIAC Calibration and Diagnostics System, OR #175-04-86
Underwater RADIAC System, OR #178-04-88
Wide Range Survey Meter, OR #177-04-87
Tritium Monitors, OR #182-04-89

EOD Personal Dosimeter, OR #181-04-87 (Updated 09 MAR 95 as 392-04-95)

FY 1998 ACCOMPLISHMENTS:
e (U) (%$2.098) Continued development and enhancements of Navy Dosimetry System.
e (U) ($.454) Continued development of MFR extendable probe, directional gamma probe, a pha probe, and compact neutron probe.
* (U) ($.209) Continued development of Underwater RADIAC System.
* (U) ($.102) Continued development of Casualty Dosimeter.

FY 1999 PLAN:
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY RDT&E, 4 R-1ITEM NOMENCLATURE
Program Element (PE) Name and No. Radiological Control/0603542N

o (U) (%$1.149) Continue development and begin testing of Navy Dosimetry System.

*  (U) ($1.472) Complete development of MFR extendable probe, directional gamma probe, and alpha probe. Continue development of compact neutron
probe. Begin MFR control unit and MFR frisker station development.

e (U) (%$.155) Complete development of Underwater RADIAC.

* (U) ($.214) Complete development of Casualty Dosimeter.

* (U) (%.550) Begin enhancements to Air Particle Detectors.

* (U) ($.047) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

FY 2000 PLAN:

e (U) ($.305) Complete the development of Navy Dosimetry System.

e (U) ($.300) Complete the development of MFR compact neutron probe. Begin development of Radiography probe. Continue MFR control unit
enhancements and complete Frisker Station.

B. Program Change Summary:

FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 2.940 3.600 3.603
(U) Appropriated Value: 3.030 3.600
(U) Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget:
a. SBIR -.053
b. Federal Technology Transfer -.001
c. Congressional Undistributed Reductions -.090
d. RADCON Program Realignment -3.000
e. Minor Pricing Adjustment -.023 -.013 +.002
(U) FY 2000/01 PRES Budget Submit: 2.863 3.587 .605

Change Summary Explanation:
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY RDT&E, 4 R-1ITEM NOMENCLATURE
Program Element (PE) Name and No. Radiological Control/0603542N

Funding: FY 98 changes are due to the Small Business Innovative Research assessment (-$.053M), Federal Technology Transfer (-$.001M), Congressiona Undistributed

Reductions (-$.090M), and minor pricing adjustments (-$.023M). FY 99 changes are due to minor pricing adjustments (-$.013). FY 00 changes are due to RADCON Program
Realignment (-$3.0M) and minor pricing adjustment (+$.002).

Schedule: Not applicable.
Technical: Not applicable.

C. Other Program Funding Summary:

To Totd
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost

OPN Line 292000
6.158 4.018 7.778 8.429 7.973 8.304 8.820 8.821 CONT. CONT.

D. Acquisition Strategy:
Development efforts are being focused on eval uation, modification (as required to meet operational requirements), and adaptation of Commercial Off-The-

Shelf technology in order to minimize total ownership costs.  To the maximum extent possible new contracts are targeted for fixed price efforts to control
development cost.

E. Schedule Profile:
Dosimetry System
Delivery of Advance Development Systems — 6/99
Completion of Testing — 10/99
Milestone 11l Decision — 01/00
Initial Operational Capability — 8/01
MFR Enhancements/Probe Development
Delivery of Prototypes for Extendable Probe (EP) — 1/99
Completion of Testing for EP — 4/99
Production Contract Awarded for EP — 7/99
Delivery of Prototypes for Directional Gamma Probe (DGP) — 4/99
Completion of Testing for DGP — 7/99
Production Contract Awarded for DGP — 9/99
Award Development Contract for MFR Control Unit Enhancement — 5/99
Delivery of MFR Control Unit Prototypes for testing — 12/99
Completion of Testing of MFR Control Unit Prototypes — 2/00
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY RDT&E, 4 R-1ITEM NOMENCLATURE
Program Element (PE) Name and No. Radiological Control/0603542N

Award Contract for Frisker Station Development — 3/99
Delivery of Frisker Station — 6/99
Completion of Testing of Frisker Station — 9/99
Delivery of Alpha Probe Samples for testing — 4/99
Completion of Testing of Alpha Probe — 7/99
Production Contract Award for Alpha Probe — 9/99
Delivery of Neutron Probe Samples for testing — 6/99
Completion of Testing of Neutron Probe — 9/99
Production Contract Award for Neutron Probe — 11/99
Underwater RADIAC
Delivery of Prototypes for Testing — 7/98
Completion of Testing — 2/99
Milestone 11/1Il — 5/99
Initial Operational Capability — 12/99
Casualty Dosimeter
Complete SBIR Phase Il Testing — 1/99
IM-239 Enhancements
Award Enhancement Contract — 6/99
Delivery of Test Samples — 3/00
Test and Evaluation Complete 6/00
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E, 4

PROGRAM ELEMENT NAME AND NUMBER
Radblogical Control — 0603542N

PROJECT MME AND NUMBER
RADIAC Development Project — S1830

Cost Caggories Contract Perforning Tota FY99 FY 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 | Award FYol | Award CostTo Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete | Cost Contract
Primaly Hardware Develpment Various *(See
Dosimety System C/FP Remarks below) 8.464 | .228 | 6/99 0 -- 0 CONT. CONT.
Primaly Hardware Develpment
Miscellaneous CIFP Various 5.212 | 1.598 | Various .145 | Various 0 CONT. CONT.

Subbtal Product Development 13.676 | 1.826 .145 0 CONT. CONT.

Remarks *

Prior to 8/96 -nternationd Sensor
Techrology, Pulman,Washirgton
12/96 — 7/98 Keithley Radiaton
Measurements, Cleveland, Ohio
Follow-on Contractwill be competed

Development Support Equipnent

Software Develpment

Training Development

Integrated Logistics Supprt

Configuration Management

Technicd Data

GFE

Subbtal Supprt

Remarks:
Not Applicabde
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Exhibit R-3 Cost Analysis Date: February 1999

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT MME AND NUMBER
RDT&E, 4 Radblogical Control — 0603542N RADIAC Development Project — S1830
Cost Caggories Contract Perforning Tota FY99 FY 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 | Award FYol | Award CostTo Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete | Cost Contract
Developmentd Test& Evaluation
-Miscellareous WR Various 2.994 .568 | 10/98 .149 10/99 0 CONT. CONT.
Subttal T&E 2.994 .568 .149 0 CONT. CONT.
Remarks:
Government Engineering Support WR Various 4.716 .568 | 10/98 151 10/99 0 CONT. CONT.
Program Mangement Supjort WR Various 4717 .568 | 10/98 .150 10/99 0 CONT. CONT.
Travel .010 | 11/98 .010 11/99 0 CONT. CONT.
Subbtal Management 9.433 | 1.146 311 .328 CONT. CONT.
Remarks:
Total Cost 26.103 | 3.540 .605 .573 CONT. CONT.
Remarks:
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:

RDT&E,N/B.A.-4

R-1ITEM NOMENCLATURE
PE 0603553N Surface ASW / V1704 ASW Advanced Development

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Complete | Tota Cost

P.E. #0603553N Surface ASW $ 3.738 $1.075 $ 2.949 $ 2.963 $ 3.007 $ 3.049 $ 3.094 $ 3.139 Continuous Continuous

V1704 ASW Advanced Dev $ 3.738 $1.075 $ 2.949 $ 2.963 $ 3.007 $ 3.049 $ 3.094 $ 3.139 Continuous Continuous
Quantity of RDT&E Articles & cost N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

A.

Mission Description and Budget [tem Justification: The ASW Advanced Development project provides advanced devel opment demonstration and validation of technology

for potential surface sonar and combat system applications. Efforts focus on resolution of technical issues associated with providing capability against the Y ear 2005 and
beyond threat with emphasis on shallow water/littoral area USW and on dem/val of Undersea Warfare (USW) concepts and technology. Key technology areas investigated
include active sonar transmissions, signal and advanced processing, active sonar classification, towed and hull arrays and transducer technology, multi-static sonar, and multi-
sensor data fusion. The development of a mid-frequency Towed Active Receive Subsystem (TARS) prototype which will function as a deep receiver adjunct for the
AN/SQS-53C transmitter providing significantly enhanced submarine detection performance against deep submarine targets will complete in FY 1999 and transition to the
AN/SQQ-89 program. In FY 2000 this Program Element 0603553N, has been increased to support Multi-Static Sonar efforts associated with the Distant Thunder program in
order to transition from a DARPA program into the Navy Impulsive Low Frequency Active Multi-Static ASW Program. This project conducts advanced development and
testing of active multi-static acoustic concepts. The concept development is directed at providing surface ships combat groups with the capability of detection, classification,
and localization of quiet threat submarines in difficult acoustic environments associated with Littoral waters. The project concentrates on the development of acoustic
processor agorithms and information sharing technol ogies to devel op a coordinated multi-static acoustic picture employing distributed sensors and active sources.

FY 1998 Accomplishments:

($3.738) TARS: Completed TARS wet end installation and conducted TARS array at-seatactical system demonstration. Performed post sea test data analysis and provided
initial support for transition to MFTA under PM$411 for FY 99.

FY 1999 Plan:

($1.048) TARS: Complete TARS test and evaluation program and compl ete the transition of this technology to the AN/SQQ-89 Multi-Functional Towed Array (MFTA).
($0.027) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

FY 2000 Plan:

(%$2.949) Distant Thunder: Assess spectrum of multi-static algorithms and select desirable performance specifications. Improve acoustic processors and communication
schemes. Participate in seatests (SHAREMS) to collect multi-static processors/communication systems data and environmental acoustic data and analyze system
performance.
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: R-1 ITEM NOMENCLATURE
RDT&E,N/B.A.-4 PE 0603553N Surface ASW / V1704 ASW Advanced Development
B. Program Change Summary:
FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget: $ 5.491 $11.871 $15.792
Appropriated Value: $ 5.704 $11.871

Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget:

a. SBIR Reduction -.065 .000 .000
b. Federal Technology Transfer -.001 .000 .000
c. Congressional Undistributed Reductions +.027 .000 .000
d. Sponsor Realign IUSW-21 under PEO DD-21 -1.700 -10.794 -15.792
e. Sponsor Distant Thunder Addition .000 .000 + 3,000
f. Competitive Sourcing Savings Adjustment .000 .000 -.005
g. DD1002: April 1998 Update -.014 .000 .000
h. Contract Advisory Assistance Services .000 -.102 .000
i. NAVSEA PEO Restructure/Comp Adjust .000 +.127 .000
j. Revised Economic Assumptions .000 -.027 .000
k. Inflation Reduction .000 .000 -.046
FY 2000 PRES Budget Submit: $3.738 $ 1.075 $ 2.949

Funding: FY98 - Reductions from the FY98 Appropriated Value are due to SBIR reduction (-$.065), Federal Technology Transfer (-$.00jicM@mAdjustment (+$.027),
Reductions (-$1.700) are due to the realignment of IUSW-21 program under PEO DD-21, and DD1002: April 1998 UpdateRY®914Reductions (-$10.794) are due to
the realignment of IUSW-21 program under PEO DD-21 PE 0603513N/Project 32468, contract advisory assistance services{-#2702¢s(lted from NAVSEA PEO
restructuring, revised economic assumptions (-$.027}Y00 - Reductions (-$15.792) are due to the realignment of IUSW-21 program under PEO DD-21 PE 0603513N/Pfoject
32468, increase of (+$3.000) is due to the addition of funds associated with the DARPA transition of the Distant Thunuenfrdgen/Val, competitive sourcing savings
associated with consolidation of service contracting efforts (-$.005), and decreases for Inflation Reduction of (-$.046).

Schedule: N/A

Technical: N/A

C. Other Program Funding Summary:
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: R-1ITEM NOMENCLATURE
RDT&E,N/B.A.-4 PE 0603553N Surface ASW / V1704 ASW Advanced Development
To Tota
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
Not Applicable
Related RDT&E:

PE 0205620N (Surface ASW Combat Systems Integration)

PE 0602121N (Surface Ship & Submarine HM& E Technol ogy)

PE 0603504N (Advanced Submarine Combat Systems Devel opment)
PE 0603513N (DD-21 Associated System Devel opment)

PE 0603561N (Advanced Submarine System Devel opment)

PE 0603747N (Undersea Warfare Advanced Technology)

D. Acquisition Strategy: Plan to continue competitively awarded contract(s).

E. ScheduleProfile: See attached Schedule
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY: R-1ITEM NOMENCLATURE
RDT&E,N/B.A.-4 PE 0603553N Surface ASW / V1704 ASW Advanced Development

TARS /IDISTANT THUNDER

FYos FYO99 FYO0O FYOA1 FYO02 FYO3 FYO04 FYO0S5

SEA TEST |

TARS o . - FABRICATION OF ARRAY 2
@ seEar TEST I
@ seEA TEST NI

‘ TRANSITION TO AN/SQQ-89 MFTA (DELIVERY OF FINAL DOCUMENTATION & HARDW ARE )

ANALYSIS OF ALTERNATIVE ALGORITHMS

CONDUCT AT SEA TESTS

D 2
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

RDT&E,N/B.A.-4 Surface ASW/PE # 0603553N ASW Advanced Development/V1704
Cost Categories Contract Performing Tota Fy99 Fy 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
TARS Product Development CICPFF Lockheed Martin, 1.775 .050 | 11/98 .000 - .000 - .000 1.825
NY

TARS Product Development C/CPFF | DSR, VA .020 .000 - .000 - .000 - .000 .020
TARS Product Development WR NUWC/Newport, RI 9.597 .250 | 10/98 .000 - .000 - .000 9.847
Product Development WR Various 4.821 .000 - .000 - .000 - .000
Product Development CPFF Various 3.350 .000 - .000 - .000 - .000
Product Development Various NUWC/Newport, RI 34.557 .000 - .000 - .000 - .000
Multi-Static (Distant Thunder) CPFF BBN - - - .300 | 11/99 .300 | 11/00 Cont. Cont.
Algorithm Development
Multi-Static (Distant Thunder) WR NUWC/Newport, RI - - - .200 | 10/99 .200 | 10/00 Cont. Cont.
System Architecture Devel opment
Multi-Static (Distant Thunder) WR NSWC/Dahlgren, - - - .200 | 10/99 .516 | 10/00 Cont. Cont.
System Architecture Devel opment VA

Subtotal Product Development 54.310 .300 .700 1.016
Remarks:
TARS Support WR NUWC/Newport, RI 3.700 .300 | 10/98 .000 - .000 - .000 4.000
Multi-Static (Distant Thunder) CPFF BBN - - - .300 | 11/99 .000 | 11/00 Cont. Cont.
Algorithm Assessment/Improv
Multi-Static (Distant Thunder) SS/ICPFF | APL/JHU, MD - - - .300 | 11/99 .300 | 11/00 Cont. Cont.
Performance Assessment
Multi-Static (Distant Thunder) MIPR US Army/Mitre - - - 150 | 11/99 .150 | 11/00 Cont. Cont.
Analysis of Alternatives

Subtotal Support 5.190 .300 .750 450
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

RDT&E,N/B.A.-4 Surface ASW/PE # 0603553N ASW Advanced Development/V1704
Remarks
Cost Categories Contract Performing Tota FY99 FY 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award FY00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
TARS Developmental T&E WR NUWC/Newport, RI 1.150 .300 | 10/98 .000 - .000 - .000 1.450
Distant Thunder Developmental T&E CPFF BBN - - - 704 | 11/99 746 | 11/00 Cont. Cont.
and Evaluation
Distant Thunder Developmental T&E SS/ICPFF | APL/JHU, MD - - - 500 | 11/99 .500 | 11/00 Cont. Cont.
and Evaluation
Distant Thunder Developmental T&E WR NAWC/Pax River, - - - .200 | 10/99 .200 | 10/00 Cont. Cont.
and Evaluation MD

Subtotal T& E 1.150 .300 1.404 1.446
Remarks:
Management Support Various Various .870 .000 - .000 - .000 - .000 .870
TARS/Distant Thunder Program CICPFF Misc/ Stanley .270 130 | 11/98 .050 | 11/99 .026 | 11/00 Cont. Cont.
Management Support Associates, VA
TARS/Distant Thunder Travel PD/WR PEO(USW)/ASTO & .080 .045 | 10/98 .045 | 10/99 .025 | 10/00 Cont. Cont.

Others
Subtotal Management 1.240 175 .095 .051
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

RDT&E,N/B.A-4 Surface ASW/PE # 0603553N ASW Advanced Development/V/ 1704
Remarks:
Total Cost | 61890 | 1.075 | | 2949 | | 2963 | | Cont. | Cont. |
Remarks:
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Exhibit R-2, Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name and Number R-1 Nomenclature
R&DBA -4 Advanced Submarine Systems Devel opment S2033/V0223 - Advanced Submarine Systems Development
PE 0603561N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost 106.8 60.3 115.8 114.9 122.3 120.5 126.8 118.7 Cont. Cont.

Adv. Sub. Systems Dev. S2033 54.7 60.3 44.1 46.6 55.9 56.3 60.5 57.5 Cont. Cont.

Submarine Technology S2391 52.1 0 0 0 0 0 0 0 0 0
Adv. Sub. Combt Sys. Dev. V0223 0 0 71.6 68.3 66.5 64.2 66.3 61.2 Cont. Cont.

A. Mission Description and Budget Item Justification:

This RDT&E Budget line was restructured by Issue #66765 NAV SEA Restructure to transfer all the RDT&E funds from PE 0603504N/V 0223 Advanced Submarine Combat
Systems Development into PE 0603561N under Project V0223 for FY 2000 and out.

(U) This program supports innovative research and development in submarine technol ogies and the subsequent evaluation, demonstration, and validation for submarine platforms.
It will increase the submarine technology base and provide subsystem design options not currently feasible.

(U) Project Unit S2033: The Advanced Submarine Research & Devel opment Office identifies the most promising and emerging technologies for NSSN and other submarine
platform insertion and transitions them into specific demonstration/validation efforts. The program element is non-ACAT and transitions technol ogies devel oped by Navy
technology bases, the private sector, and the Defense Advanced Research Projects Agency Tactical Technology Office. Advanced systems developed under this program have
potential for backfit into existing classes of submarines, supporting emerging requirements, and systems technology insertion into future submarine designs. Research and

devel opment investment factors used to select these technologies include: economic environment and return on investment; mission enhancement; and safety and survivability.
The program office also supports three Information Exchange Programs, two with the United Kingdom, (one on submarine el ectromagnetic silencing and the second on submarine
platform equipment, systems, and hull technology); and one with Australia (on air-independent propulsion and power for conventiona submarines, manned submersibles, and
unmanned underwater vehicles); operates the Large Scale Vehicle to provide at-sea test capability for propulsor, acoustic and non-acoustic signature reduction, remote vehicle

R& D, and large scale hydrodynamic experimentation; operates the Hydrodynamic/Hydroacoustic Technology Center to enhance the Navy’s abilitgdourately, computationally
predict hydrodynamic and hydroacoustic performance of submerged bodies; operates and supports the Intermediate Scalet Mgstaumeaue provides life cycle support for
the R&D Submarine modifications. In addition, the program is designing and constructing a second large scale vehiclg,akpreS3K2for Virginia class technology
insertion demonstrations.

This Program has been structured to support near term Virginia class insertion as well as core technologies in Hydrodyreao@sétigs, Affordability, and Stealth.
(U) Project S2391 is authorized by Congress to pursue a Large-Scale Vehicle (LSV) demonstrator that is not limited todterhudl design and issue a competitive

solicitation to all responsible sources for such a demonstrator. To avoid costly oversights and conflicts between thgek &Wdotlie technology providers, the Secretary of the
Navy has ensured that the Virginia class shipbuilders are participating in the process of including new technologie$wto the L
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Exhibit R-2, Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
R&D BA -4

Program Element Name and Number
Advanced Submarine Systems Devel opment
PE 0603561N

R-1 Nomenclature
S2033/V0223 - Advanced Submarine Systems Development

(U) Project Unit V0223: This non-acquisition (Non-ACAT) program supports the Navy Submarine Acoustic Superiority and Technology Insertion Initiatives through the
application of advanced development and testing of improvements to present and future sonar and combat control systems. The goal isto address the technology challenges that
marginalize tactical control in littoral and open ocean environments during the performance of a variety of missions including peacetime engagement, surveillance, deterrence,
regional seadenial, precision strike, task group support, and ground warfare support. Prototype hardware and/or software systems are devel oped to demonstrate technologically
promising system concepts in Laboratory and at-sea submarine environments. Technology areas specific to this program include transducers, hull-mounted and towed arrays, on-
board monostatic and bistatic sonar signal processing, target motion analysis (TMA), multiple contact processing and test and evaluation. This program is funded under
demonstration and validation because it devel ops and integrates hardware for experimental test related to specific ship and aircraft applications.

B. (U) Program Change Summary:

FY 1999 President’s Budget:
Appropriated Value:

Adjustment to FY 1998 /1999 Appropriated Value/1999

President's budget
a. Level fund advanced technology

b. Level fund advanced submarine technology

¢. Buyback advanced submarine technology

d. Advanced submarine technology adjustment

Project Unit: S2033

e. FY98 SBIR

f. FY 1998 BTR

f. Outsourcing cuts

h. NWCF rates — Naval Undersea Warfare

i. NWCF rates — Naval Surface Warfare Cen
j. DD1002: April 1998 Update

k. BTR Issue

|. Sec. 8108 Revised Economic Assumption
m. Civilian Personnel Under Execute

n. PDB 606: Civilian Pay Rates

0. PBD 752: USN 18 List

p. PBD 604: Non pay inflation

g. Addition inflation reduction

r. PBD 752: FY0OO ADS Adjustment

s. Advanced Sub Technology adjust

t.. NAVSEA Restructure

FY 2000 PRES Budget Submit:

FY 1998 FY 1999 FY 2000
110.6 60.5 60.0
110.6 60.5
-7.6
-37.4
10.0
7.7
-2.3
-1.0
-.06
.04
2
-1
-4
-1
-1
0.1
25.0
-0.8
-0.05
-7.0
-6.0
+71.6
106.8 60.3 115.8
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Exhibit R-2, Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name and Number R-1 Nomenclature
R&DBA -4 Advanced Submarine Systems Devel opment S2033/V0223 - Advanced Submarine Systems Development
PE 0603561N

(U) Change Summary Explanation

Funding: FY98 adjustments from the FY99 President’s Budget include -$2.3M for SBIR, -$1.02M for a below threshold reprggnad$i001M for a Federal
Technology transfer. FY99 was decreased by $.2M for revised economic assumptions and civilian personnel under executemmeaS¢admy $7.6M to level fund
advanced technology and -$37.4M to level fund advanced submarine technology. FYO0O also increased by $10.0M to buybaskilaheaimeetbchnology and
$7.7M for an advanced submarine technology adjustment. FYQO also increased by $.2M for minor pricing adjustments. NgWapitekifunds increased FY00
by $.2M. PBD 752 increased the line by $25M while an ADS adjustment under the same PBD decreased the line by $7M. FEY&dseddd&6M for an
Advanced Submarine Technology adjustment.

Schedule: Not applicable.

Technical: Proceed with the Category Il Corehireiogies as identified in Secretaryldf ense Report on Nuclear Attack Submarine Procurement and Submarine
Technology
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COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Adv. Sub. Systems Dev. S2033 54.7 60.3 44.1 46.6 55.9 56.3 60.5 57.5 Cont. Cont.

A. Mission Description and Budget Item Justification:

(U) This program supports innovative research and devel opment in submarine technol ogies and the subsequent evaluation, demonstration, and validation for submarine platforms.
It will increase the submarine technology base and provide subsystem design options not currently feasible.

(U) Project Unit S2033: The Advanced Submarine Research & Devel opment Office identifies the most promising and emerging technologies for NSSN and other submarine
platform insertion and transitions them into specific demonstration/validation efforts. The program element is non-ACAT and transitions technol ogies devel oped by Navy
technology bases, the private sector, and the Defense Advanced Research Projects Agency Tactical Technology Office. Advanced systems developed under this program have
potential for backfit into existing classes of submarines, supporting emerging requirements, and systems technology insertion into future submarine designs. Research and

devel opment investment factors used to select these technologies include: economic environment and return on investment; mission enhancement; and safety and survivability.
The program office also supports three Information Exchange Programs, two with the United Kingdom, (one on submarine el ectromagnetic silencing and the second on submarine
platform equipment, systems, and hull technology); and one with Australia (on air-independent propulsion and power for conventional submarines, manned submersibles, and
unmanned underwater vehicles); operates the Large Scale Vehicle to provide at-sea test capability for propulsor, acoustic and non-acoustic signature reduction, remote vehicle

R& D, and large scale hydrodynamic experimentation; operates the Hydrodynamic/Hydroacoustic Technology Center to enhance the Navy’s abilitgdourately, computationally
predict hydrodynamic and hydroacoustic performance of submerged bodies; operates and supports the Intermediate Scalet Mgstaumeaue provides life cycle support for
the R&D Submarine modifications. In addition, the program is designing and constructing a second large scale vehiclg,akpreS3K2for Virginia class technology
insertion demonstrations.

This Program has been structured to support near term Virginia class insertion as well as core technologies in Hydrodyreao@sétigs, Affordability, and Stealth.
(U) Program Accomplishments and Plans:

(U) FY 1998 Accomplishments (S2033):

- (U) ($14.7M) Stealth: Supported the Advanced Submarine Propulsion System (ASPS) including research and developomrisorteystems (Wet) and internal
systems (Dry). Development of Internal Transmission Paths, Hull Coatings, and Advanced Electromagnetic Silencing.

- (U) ($9M) Hydrodynamics/Hydroacoustics: Continued development of elements of Integrated Computational Design Envirdramelys& of hydrodynamic and
hydroacoustic submarine performance. Developed and demonstrated techniques to improve hydrodynamic performance of Brdurgarmesification flow and
lift characteristics.

- (U) ($27.5) Infrastructure: Continued operations and support for the Large-Scale Vehicle, Hydroacoustic/Hydrodyn@eiteresiTC), Intermediate Scale
Measurement (ISMS), ARD Range Upgrade, SSN Security, Advanced Submarine Technology Office (ASTO), R&D Submarine, Missiem&digriiHull &
Mechanical Conform studies and New Technology Assessment. In the LSV program, conducted unmanned undersea vehicle rsupptstfexgee Virginia
class propulsor project, and conducted experiments for the Advanced hybrid Propulsor Project. In the H/HTC, completeddfawdwearsaintenance and
hardware upgrades. In the ISMS, conducted experiments involving target strength measurements of advanced submersilhhitiadbitlescessary upgrades to
the LSV acoustic range.

- (V) ($3.5M) Total Ownership Cost/Affordability: Continue demonstration and validation of the Elastomeric Ejection BiES¢foi( insertion into the Virginia class.
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(U) FY 1999 Plan:

(V) ($8.2M) Stealth: Continue development of Advanced Submarine Propulsor technologies, Internal Transmission Paths, Hull Radiation and Echo formation (Advanced
Coating), Advanced EM Silencing, Signature Characterization and Monitoring and Experimenta Tools.

(U) ($10.3M) Hydrodynamics/hydroacoustics. Continue development of elements of Integrated Computational Design Environment analysis of hydrodynamic and
hydroacoustic submarine performance. Develop and demonstrate techniques to improve hydrodynamic performance of submarines through modification of flow and
lift characteristics. Development of the Advanced Sail. Initiated transition of NASA's virtual wind tunnel to development of avirtual water tunnel.

(V) ($33.6M) Infrastructure: Continue operations and support for the Large Scale Vehicle, H/HTC, ISMS, R&D submarine, Mission and Future Design/Hull &
Mechanical Conform studies and New Technology Assessment. Continue design and construction of the Large Scale Vehicle 2 (LSV 2).

(V) ($7.2M) Total Ownership Cost/Affordability: Continue research and development of EES for insertion into the Virginia class.

(U) ($.997M) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

(U) FY 2000 Plan:

(V) ($6M) Stealth: Continue development of Advanced Submarine Propulsor technologies, Internal Transmission Paths, Advanced EM Silencing, Signature
Characterization and Monitoring, and experimenta tools.

(V) ($15.2M) Hydrodynamics/Hydroacoustics: Continue devel opment of elements of Integrated Computational Design Environment analysis of hydrodynamic and
hydroacoustic submarine performance. Developed and demonstrated techniques to improve hyrodynamic performance of submarines through modification of flow
and lift characteristics. Complete demonstration/validation of the Advanced Sail. Continue development of the Advanced Seawater pump.

(U) ($20M) Infrastructure: Continue operations and support for the Large Scale Vehicle, H/HTC, ISMS, R&D submarine, Mission & Future Design/Hull & Mechanica
Conform studies and New Technology Assessment. Continued design and construction of the LSV 2.

(V) ($2.9M) Total Ownership Cost/Affordability: Complete demonstration/validation of EES and transition to Virginia class PE.

B. (U) Other Program Funding Summary: additional $50M of SEALIFT Nationa Defense funds was appropriated in FY 97, authorized in FY 98 for LSV devel opment.
(U) Related RDT&E: Not applicable

C. (U) Acquisition Strategy: Not applicable.
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D. (U) Schedule Profile:

Program FY 1998 FY 1999
Milestones
Complete ASPS concepts. Advanced coating effort deferred to FY 02
Conduct LSV Propulsor testing Advanced Decks & mounts effort
For SEAWOLF propul sor restructured
Devel opment/improvement program
Engineering Complete EES 1st generation Complete 2™ design option for LSV 2
Milestones  elastomeric disk life cycle test coating

Complete design of Adv. Mount and
Hull attachment

Closeout and final documentation for
development of enabling component
and analytical techniques needed for
Electric Drive

Begin construction of LSV 2 modules.

Design and fab prototype Advanced
Sail & test instrumentation

Completed initial phase of develop-
ment of enabling component and
analytical techniques needed for main
propulsion electric drives

Begin manufacture of Advanced Seawater
Pump

Complete concept design for LSV 2

Deliver full length composite shaft
Complete 2™ design option of LSV 2
Completed 1% design option for coating

LSV 2 coating

FY 2000
Complete demonstration/

Validation of advanced sail,
transitioned to Virginiaclass PE

Complete construction of LSV 2
modules

Assemble LSV 2 modules at Lake
Pend Oreille

Complete manufacture of Advanced
Seawater Pump

Complete EES EDM equipment
fabrication

Initiate adv. Truss/deck design, continue
shock mount testing, test air mount design

Initiate prototype design of flow mgmt.
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Project Unit: S2033

FY 1998
T&E Conduct SAS Sea Test ||
Milestones
Contract
Milestones

FY 1999
Complete design of Adv. Mount and
Hull attachment.

Conduct evaluation of prototype Adv. Sall

Begin testing of 2™ gen. Elastomer
Disk for life cycle and aging

Conduct pasg/fail test for flow mgmt.

Award LSV 2 detailed design/
build contract

Award concept formulation contract

Award Virtual Water Tunnel contract

FY 2000

Begin in-water acceptance testing
of LSV 2

Complete EES 2nd generation disk
life cycle aging test

Complete EES 2nd generation disk
shock test

Conduct hydroacoustic evaluation of
Advanced Sail prototype

Complete 2™ gen. Elastomer Disk
Life cycle and aging tests

Begin EES EDM equipment testing

Conduct testing of Advanced Seawater Pump

Weapons effect testing of Advanced decks & mounts
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
R&D BA-4 ADVANCED SUBMARINE SYSTEMS DEVELOPMENT S2033
0603561N
Cost Categories Contract Performing Total FY99 FY 00 Fyo1 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award FY 00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
Systems Engineering S/ICPFF NNS Newprt New,Va | 40.4 1.0 12/98 22 12/99 Cont. Cont. 67.8
S/ICPIF NNS Newprt New,Va | O 20.8 10/98 0 20.8 80
SICPFF EB Groton, Conn. 43.9 6.8 12/98 4.1 12/99 Cont. Cont. 37.3
WR NSWC Bethesda, MD | 112.9 31 10/98 8.75 10/99 Cont. Cont.
SICPFF ARL/PSU Penn. 30.1 1.0 01/00 Cont. Cont.
WR NUWC Newport RI 66.5 .6 10/98 .6 10/99 Cont. Cont.
SICPFF KAPL Schenectady, 0 7.2 02/99 0 Cont. Cont.
NY
TBD TBD 16 119 Cont. Cont.
Subtotal Product Devel opment 293.8 41.1 28.55

Remarks: (S2033)
TBD is due to emerging technologies.
EB’s PY cost is greater than total value of contract due to a new contract award.

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks: (S2033)
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

R&D BA-4 ADVANCED SUBMARINE SYSTEMS DEVELOPMENT S2033
0603561N
Cost Categories Contract Performing Total FY99 Fy 00 Fyo1 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award Fy00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation WR NSWC Bethesda, MD | 16.6 3.8 10/98 3.0 10/99 Cont. Cont.
SICPFF NNS Norfolk, VA 0 .6 12/98 4 12/99 Cont. Cont. 67.8
S/ICPFF EB Groton, Conn. 15.9 2 12/98 2 12/99 Cont. Cont. 37.3
Subtotal T&E 325 4.6 3.6
Remarks: (S2033)
Contractor Engineering Support S/ICPFF NNS Norfolk, VA 17 .95 12/98 .9 12/99 67.8
Contractor Engineering Support SICPFF EB Groton, Conn. 17 1.0 12/98 37.3
Contractor Engineering Support S/ICPFF DARPA Fairfax, VA 3.0 12/98 3.0 3.0
Government Engineering Support WR NSWC Bethesda, MD | 1.0 9.6 10/98 11.0 10/99 Cont. Cont.
Travel NAVSEA A4 .05 .05
Subtotal Management 4.8 14.6 11.95
Remarks: (S2033)
Total Cost | 3311 [603 | 44.1
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COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost

Adv. Sub. Systems Dev. V0223 0.0 0.0 71.6 68.3 66.5 64.2 66.3 61.2 Cont. Cont.

A. Mission Description and Budget Item Justification:
(U) This program supports innovative research and devel opment in submarine technol ogies and the subsequent evaluation, demonstration, and validation for submarine platforms.
It will increase the submarine technology base and provide subsystem design options not currently feasible.

(U) Project Unit V0223: This non-acquisition (Non-ACAT) program supports the Navy Submarine Acoustic Superiority and Technology Insertion Initiatives through the
application of advanced development and testing of improvements to present and future sonar and combat control systems. The goal isto address the technology challenges that
marginalize tactical control in littoral and open ocean environments during the performance of a variety of missions including peacetime engagement, surveillance, deterrence,
regional seadenial, precision strike, task group support, and ground warfare support. Prototype hardware and/or software systems are devel oped to demonstrate technologically
promising system concepts in Laboratory and at-sea submarine environments. Technology areas specific to this program include transducers, hull-mounted and towed arrays, on-
board monostatic and bistatic sonar signal processing, target motion analysis (TMA), multiple contact processing and test and evaluation. This program is funded under
demonstration and validation because it devel ops and integrates hardware for experimental test related to specific ship and aircraft applications.

(U) Accomplishments and Plans:

FY 2000 Plan (V0223):
($8.200) Advanced Tactical Control — Begin development of Tactical Control Build 2 software. Further define functional priorities and initiate developmeatt€&D
scene rendering, improved use of ARCI data and integrated vulnerability information management. Conduct at-sea evalelipperf2emance quantification metrics

and data collection, storage and analysis methodologi®svelop and deliver SFMPL 6.2. Identify potential information management solutions from DARPA, ONR,
industry ancacademia. Evaluate for inclusion in Tactical Control Builds.

($37.500) Advanced Sonar System and Processing — Complete APB 99 sea test and transition to ARCI Phase Ill. Complete development and integration, conduct
performance assessment and initiate transition of APB 00 to Rapid COTS Insertion effort NSSN. Continue development oichRIBI§Toncurrent treatment of LF,
MF and HF, continued automation enhancements, matched field localization, passive torpedo alertment, extension of 3irec&#isirAy, defensive multi-static, signal
processing extensions for beamformerless detection and improved OMI.

($6.432) Advanced Towed Arrays- Continue 3-line array development. Complete fabrication of 1-line array. Develop NTMLTA signal processing design. @ioeduct 1
lake test and Critical Item Tests. Complete 3-line ADM design. Conduct 3-line ADM CDR.

($11.800) Advanced Hull Arrays — Continue development of CAVES technology. Conduct CAVES Pre-SRA sea test and perform data analysis. Install CAVES Pat
arrays on USS Providence. Conduct Post-SRA Sea Test. Continue planning for integration of CAVES technology with ottags HRledorm CAVES Outer decoupler
buckling experiment. Initiate update of noise audit model. Investigate impact of outer decoupler on inner decoupteCAGITIERS 11l test planning. Initiate CAVES
WAA transition planning. Initiate conformal array technology in conjunction with Advanced Sail to maintain current cagabilte Integrated Conformal Array
technology to reglce spherical array, HF sail array, and HF chin array. Develop Noise Audit Model for Integrated Conformal Array. InitiatgfplaRY04 Lake
Test/Demonstration and FY05 Sea Test/Demonstration. Design Bow Dome for demonstration tests. Initiate sensor devetggimanboustic source development.
Initiate processor software development.

($7.200) High Freguency Sonar Program - Complete development, evaluation and testing of Build 2+ build and transition and integration into ARCI program. Compl

ete

Test bed upgrades. Initiate integration of ACOMMS processing and hardware into HF suite. Continue sail and conformdiegrayaitinue processing improvements
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for HF APB 01 including bottom and target mapping, ASW improvements, bottom tracking and navigation, and adaptive signal design. Initiate processing improvements to

support LMRS precision mapping efforts.
. ($.500) Test and Evaluation — Conduct Towed Array APB lake test. Continue at-sea data gathering program. Initiate planning for HF APB Sea Test.

B. Other Program Funding Summary: Not Applicable

To Total

(U Related RDT&E: Not Applicable.

C. Acquisition Strategy: Plan to use competitively awarded contracts from Broad Agency Announcement (BAA) solicitations.

D. ScheduleProfile:
FY 1998 FY 1999 FY2000
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Program Milestones

Engineering Milestones

Test & Evaluation Milestones

--------------------- PE # 0603504N ---------==---=o-=-==- -- PE # 0603561N/V0223 --
1Q - Transition CAVES 2Q - Delivered Range 3Q - Complete TCP APB-2
Program to PE 0603504N  Dependent Search 2Q - SFMPL 6.2 Complete
2Q - Transition 3-Line capability to SFMPL 3Q - Transition TA-APB0OO

MLTA programto ASTO  3Q — Transition TA- APB99 & HF APB99 to ARCI
3Q - Transition TA-APB98 to ARCI
to ARCI 4Q — Transition TCP BIld 1
3Q — TCP IPT established 1Q — CAVES MANTECH
(ONR Funded) Start

2Q — Initiate HF APB 00  1Q - Initiate TA-APBO0O 1Q — Initiate TA-APB02
4Q — TSOA Integration 1Q — Initiate TCP APB2  1Q - Deliver SFMPL 6.1

Completed 2Q — Complete TSOA 4Q - MLTA 3-Line CDR

2Q- Initiate TA- APB99 2Q - MLTA 1-Line CDR

Evaluation 3Q - Deliver TCP Build 1

2Q — HFSP Sea Test 20Q- 3Q - HF APB99 Sea Test
3Q — TA-APB-98 Sea Test2Q — CACTISS |l Test 3Q — TA-APBO0O Sea Test
3Q — CAVES Fabrication & 3Q - TCP APB-1 Sea Test
Installation 3Q — TA-APB99 Sea Test 3Q - CAVES Sea Test

3Q - Shipboard Tactical 3Q - MLTA 1-Line Lake Test

Information System Test
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

R&D BA-4 ADVANCED SUBMARINE SYSTEMS DEVELOPMENT V0223
0603561N
Contract Performing Total FY99 FY00 Fy01 Target
Categories Method Activi_ty & PYs FY99 Award FY 00 Award Fyo1 Award Cost To Tota Value of
Product Development & Type Location Cost Cost Date Cost Date Cost Date Complete | Cost Contract
p
Product Development WR NUWC/Newport, RI .000 .000 - 29.620 10/99 Contin Contin
Product Development RCP NUWC/Newport, RI .000 .000 - .000 - Contin Contin
Product Development WR NRL/Washington .000 .000 - 1.962 10/99 Contin Contin
Product Development RCP NRL/Washington .000 .000 - .000 - Contin Contin
Product Development WR NSWC/Carderock, .000 .000 - 1.308 10/99 Contin Contin
MD
Product Development RCP NSWC/Carderock, .000 .000 - .000 - Contin Contin
MD - AMSI
Product Development WR NCCOSC/San Diego, .000 .000 - 150 10/99 Contin Contin
CA
Product Development RCP NCCOSC/San Diego, .000 .000 - .000 - Contin Contin
CA - Litton
Product Development WR NSMRL .000 .000 - .000 - Contin Contin
Product Development RCP NSMA .000 .000 - .180 03/00 Contin Contin
Product Development WR NUWC/Keyport, HI .000 .000 - .100 10/99 Contin Contin
Product Devel opment MIPR U.S. Army/MITRE .000 .000 - 2.000 12/99 Contin Contin
Product Development MIPR U.S. Air Force/MIT .000 .000 - .800 12/99 Contin Contin
Lincoln Labs
Product Development RCP ONR/MCCI .000 .000 - 1.400 01/00 Contin Contin
Product Development RCP ONR/University of .000 .000 - .000 - Contin Contin
Cadlifornia
Product Development RCP ONR/BBN .000 .000 - .000 - Contin Contin
Product Development RCP ONR/GTRI .000 .000 - 1.986 12/99 Contin Contin
Product Development SS/CPFF APL/JHU, MD .000 .000 - 5.207 12/99 Contin Contin
Product Development SS/CPFF APL/UW, WA .000 .000 - .000 - Contin Contin
Product Development SS/CPFF ARL/UT, TX .000 .000 - 9.200 12/99 Contin Contin
Product Development SS/CPFF ARL/PSU, PA .000 .000 - .315 12/99 Contin Contin
Product Development MD ARL/PSU, PA .000 .000 - .130 01/00 Contin Contin
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APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

R&D BA-4 ADVANCED SUBMARINE SYSTEMS DEVELOPMENT V0223
0603561N
Cost Categories Contract Performing Total FY99 FY00 Fy01 Target
Product Development Method Activity & PYs FY99 Award FY 00 Award Fyo1 Award Cost To Tota Value of
& Type Location Cost Cost Date Cost Date Cost Date Complete | Cost Contract

Product Development PD NAVAIR Pax River .000 .000 - .000 - Contin Contin

/NSWC Indian Hd
Product Development WR SPAWAR, CA .000 .000 - .100 10/99 Contin Contin
Product Development CIFP DSl, VA .000 .000 - .000 - Contin Contin
Product Development CICPFF DSR, VA .000 .000 - 7.000 12/99 Contin Contin
Product Development C/CPFF TWD Associate, VA .000 .000 - .000 - Contin Contin
Product Development Electric Boat, CT .000 .000 - .000 - Contin Contin
Product Development CPFF Newport News .000 .000 - .000 - Contin Contin

Shipyard, VA
Product Development CICPFF Systems Planning .000 .000 - .000 - Contin Contin

Analysis, VA
Product Development MIPR DARPA, VA .000 .000 - .000 - Contin Contin
BAAs CICPFF Various .000 .000 - 2.349 Various Contin Contin
Advanced Towed Array BAA CICPFF Lockheed Martin, .000 .000 - 1.200 12/99 Contin Contin

NY
Product Development Various Various .000 .000 - 5.125 Various Contin Contin

Subtotal Product Devel opment .000 .000 70.132 Contin Contin

Remarks. (V0223)
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
R&D BA-4

0603561N

PROGRAM ELEMENT NAME AND NUMBER
ADVANCED SUBMARINE SYSTEMS DEVELOPMENT

PROJECT NAME AND NUMBER
V0223

Cost Categories
Support

Contract
Method
& Type

Performing
Activity &
Location

Total
PYs
Cost

FY99
Cost

FY 99
Award
Date

FY00
Cost

FY00
Award
Date

FYo1
Cost

FYyo1l
Award
Date

Cost To
Complete

Tota
Cost

Target
Value of
Contract

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

.000

.000

.000

.000

Contin

Contin

Remarks. (V0223)

ThisisaNon Acquisition Program which therefore includes no indirect support costs.

Cost Categories
Test and Evaluation

Contract
Method
& Type

Performing
Activity &
Location

Total
PYs
Cost

FY99
Cost

FY99
Award
Date

FY00
Cost

FY00
Award
Date

FYo1
Cost

FYyo1l
Award
Date

Cost To
Complete

Tota
Cost

Target
Value of
Contract

Developmental Test & Evaluation

WR

NUWC/Newport, RI

.000

.000

450

10/99

Contin

Contin

Developmental Test & Evaluation

Various

Various

.000

.000

.050

Various

Contin

Contin

Operational Test & Evaluation

Tooling

GFE

Subtotal T& E

.000

.000

.500

Contin

Contin
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
R&D BA-4

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

ADVANCED SUBMARINE SYSTEMS DEVELOPMENT V0223
0603561N
Remarks: (V0223)
Cost Categories Contract Performing Total FY99 FY 00 FYy 01 Target
Management Method Activity & PYs FY99 Award | FY00 Award Fyol | Award Cost To Total Value of
& Type Location Cost Cost Date Cost Date Cost Date Complete | Cost Contract
Program Management Support CICPFF Integrated Product .000 .000 - .000 - Contin Contin
Decision, CT
Program Management Support CICPFF Stanley Associates, .000 .000 - .900 12/99 Contin Contin
VA
Program Management Support Various Various .000 .000 - 100 | Various Contin Contin
Subtotal Management .000 .000 1.000 Contin Contin
Remarks: (V0223)
Total cost | 000 | .000 | | 71632 | | Contin | Contin |

Remarks. (V0223)
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RDT&E, N 4

APPROPRI ATI OV BUDGET ACTIVITY

R-1 | TEM NOVENCLATURE
Submarine Tactical Warfare Systens/0603562N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Cost to Complete | Tota Cost

Total PE Cost 4.0 4.5 4.7 4.3 5.4 5.7 5.8 5.9 Continuing Continuing
FO770/Advanced Sub. Spt. Equipment 1.8 25 2.3 24 3.3 34 35 3.6 Continuing Continuing
\V1739/Sub. Special Ops Spt. Devel. 2.2 2.1 2.3 1.9 2.1 2.3 2.3 2.4 Continuing Continuing
Quantity of RDT&E Articles & cost 4/3.1 3/3.3 2/2.4 2/2.6 3/34 3/3.2 2/2.4 1/25 Continuing Continuing

A. (U) Mission Description and Budget Item Justification: The Submarine Tactical Warfare Systems program element is comprised of the Advanced Submarine
Support Equipment Program and the Submarine Special Operations Support Development Program. The overall goa of the program is to improve submarine
operational effectiveness through the development of advanced Research and Development (R& D) and Electronic Support Measures (ESM) technologies. The goal of
the Advanced Submarine Support Equipment Program (ASSEP) is to increase submarine operational effectiveness through improvementsin electronic warfare

(i. e., threat warning, over-the-horizon targeting, and expanded tactical reconnaissance) and electronic imaging. A continuing need exists to improve submarine
capabilities in the increasingly dense and sophisticated el ectromagnetic environment caused by the proliferation of complex radar, communications, and navigation
equipment of potential adversaries. The Submarine Special Operations Support Development program responds to the increased threat of Naval activity in the Littoralg
and the continuing threat of submarine and surface ship activity in regions of the world through the development of advanced submarine R& D technology to provide
improved operational capability in shallow water regions. Particular emphasis is placed in the areas of sonar operability and maintainability, Littoral operations, mine
warfare, tactical surveillance, and other submarine support missions. Effortsinclude assessment of combat system effectiveness, development of Arctic shallow water
specific improvements for existing sonars, devel opment of class specific Arctic operational guidelines and the testing of ice-capable submarine support structures. This
program also provides the framework for various R& D programs to conduct Test and Evaluation in shallow water and Arctic regions.

B. (U) Program Change Summary: (show total funding, schedule, and technical changes for the program element that have occurred since the last submission).

FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 4.0 4.7 5.6
(U) Appropriated Value: 4.9 4.7
(U) Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget:
a. SBIR/Cong Undistributed. Reductions -0.2 -0.2 -0.035
b. Minor Submarine ESM Adjustments -0.7 -0.9
c. Outsourcing Adjustment -0.008
d. NWCF NUWC Rates +0.010
e. NWCF NSWC Rates +0.002
(U) FY 2000/01 PRES Budget Submit: 4.0 4.5 4.7
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
APPROPRI ATI OV BUDGET ACTIVITY R-1 | TEM NOVENCLATURE
RDT&E, N 4 Submarine Tactical Warfare Systens/0603562N

(U) Change Summary Explanation:

(U) Funding: The FY 98 decrease of $0.9M is due to an SBIR assessment ($.045M), Congressional Undistributed Reductions ($0.179M) and minor submarine
ESM adjustments ($0.7M). The FY 99 decrease of $.159M is due to Congressional Undistributed Reductions. The FY 00 decrease of $0.955M is due to
minor submarine ESM adjustments ($0.9M), outsourcing adjustment ($.008), NWCF NUWC Rate adjustment ($.010) and NWCF NSWC Rate adjustment
($.002) and Congressional Undistributed Reductions ($.035M).

(U) Schedule: Asaresult of the funding cutsin FY 2000 and FY 2001, Ultra High Frequency (UHF) Satellite Communications (SATCOM) Transmit/Receive
scope development effort will be deferred from FY 2000 start to FY 2002 start. Millimeter Wave (MMW) development will be stretched one year, all other
projectswill slip in schedule approximately 3 months.

(U) Technica: Not applicable.
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRI ATl OV BUDGET Program El emrent Nane & No. Proj ect Name and Nunber.
ACTIVITY
RDT&E, N 4 Submarine. Tactical Warfare Advanced Submarine Support Equi prent Program ( ASSEP)/ FO770
Syst ens/ 0603562N

Cost ($in Millions) FY 1998 FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 FY 2005 | Costto Complete| Total Cost
Project Cost 1.8 25 2.3 2.4 3.3 3.4 3.5 3.6 Continuing Continuing
RDT&E Articles Qty 2 2 0 1 1 2 0 0 Continuing Continuing

A. (U) Mission Description and Budget Item Justification: This program devel ops submarine ESM equipment and image processing technology. A continuing need
exists to improve submarine capabilities in these areas to enhance operational effectivenessin the increasingly dense and sophisticated el ectromagnetic environment
caused by the proliferation of complex radar, communications, and navigation egquipment of potential adversaries. Improvements are necessary for submarine ESM and
imaging to be effective in conducting the following mission areas: Joint Littoral Warfare, Joint Surveillance, Space and Electronic Warfare, Intelligence Collection,
[Maritime Protection and Joint Strike. Specific efforts include development of: Radar Cross Section Reduction (RCSR) Techniques, Sensor Technology Insertion
Program (STIP), and ESM Technology Insertion Program (ESMTIP). The RCSR evaluates the vulnerability of submarine masts, periscopes and sensors to radar and
infrared threats and eval uates the state of the art in radar absorbent material, resulting in potential periscope/ mast engineering improvements to reduce the counter-
detection threat. The STIP and ESMTIP programs develop submarine unique improvements to mast, periscope and hull mounted ESM electromagnetic and electro-
optic sensors based on emerging technologies that are available from DOD Exploratory Development Programs, industry Independent Research and Development, and
other sources. Feasibility demonstration models (FDMs) are devel oped to provide arealistic method of evaluating the improvements, including deployment on
submarines for testing. STIP projectsinclude: Laser detection and warning (LIDAR); radio frequency (RF) extensions; RF bandwidth improvements; passive
localization; upgrades to the Imaging Mast sensors and software; and advanced antenna arrays for beam steering and high resolution direction finding enhancements.
ESMTIP projects include: improvements to signal sorting and recognition methods to support classification and identification of ESM contacts encountered during
Littoral operations; signal processing improvements for processing of low probability of intercept signals; voice/ language recognition and human/ machine interface
(HMI) enhancements. All programs funded in this project are non- acquisition category programs in accordance with Non-Acquisition Program Definition Document
(NAPDD) # 428- 87. Thetest articlesidentified consist of critical components of FDM'’s that will be fully developed during engineering development into Enging
Development Models (EDM’s).

(U) Program Accomplishments and Plans:
1. (U) FY 1998 Accomplishments:
* (U) ($ 0.1) Continued Radar cross Section Reduction (RCSR) techniques and materials investigation.
« (U) (3 1.2) Completed development of LIDAR Warning Receiver.
(U) (3 0.3) Completedevelopment of shock hardened radome and update of simulation tools.
(U) ($ 0.2) Initiated development of FDM'’s for Passive Localization, Millimeter Wave (MMW) Frequency Extension and kuagifarget
Recognition and Tracking Algorithms.
(V) The estimated total cost of the two sets of FDM components initiated during this fiscal year is $0.9M

ering
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999

APPROPRI ATI OV BUDGET
ACTIVITY
RDT&E, N 4

Program El emrent Nane & No.

Submarine. Tactical Warfare
Syst ens/ 0603562N

Proj ect Name and Nunber.

Advanced Submarine Support Equi prent Program ( ASSEP)/ FO770

submarines for testing.

2. (U) FY 1999 Plans:
« (U) ($ 0.3)Continue Radar Cross Section Reduction (RCSR) techniques and materials investigation.

(U) (3 1.6) Continue Sensor Technology Insertion Program (ST1P) development of Passive Localization, Imaging Auto Target Recognition and
enhancement in MMW signal reception.

(U) ($ 0.5) Initiate STIP and Electronic Support Measures Technology Insertion Program (ESMTIP) development of Type 18 Low Band Direction
Finding (DF) and Counter Detection and Range Assessment.

(U) ($ .033) Portion of extramural program is reserved for Small Business | nnovative Research assessment in accordance with 15 USC 638.
(U) The estimated total cost of the two sets of Feasibility Demonstration Models (FDM) components initiated during this fiscd year is $1.1M.

3. (U) FY 2000 Plans:

0.8) Continue ST1P development of Passive Localization, Imaging Auto Target Recognition and MMW freguency extension.

* (U) ($ 0.2) Continue RCSR techniques and materials investigation.
< V)G
« (U) ($ 0.4 Continue STIP development of Low Band DF.
« (U) ($ 0.4 Continue ESMTIP development of Counter Detection and Range Assessment.
< (V)G
Workstation.

0.5) Initiate ESMTIP development of Combat Control System (CCS) interface for SSN 688 and Integrated Electronic Support (ES)

B. (U) Other Program Funding Summary: Not applicable.

(U)Related RDT&E:

(U) PE 0604503N(Submarine System Equipment Devel opment)
(U) PE 0604558N(New Design SSN Devel opment)

(U) PE 0604777N(Navigation /ID Systems)

C. (U) Acquisition Strategy: This project will optimize technology insertion using a build-test-build approach to support Electronic Support (ES) operational needs.
Operational needs have been based on FY97 COMSUBLANT/COM SUBPAC command technology issues, New Design SSN (NSSN) Operational Requirements
Document objectives, a review, assessment and prioritization of Sensor and Processor efforts and SSN force level projections for SSN688/688l and SSN21 classes
through FY 2015. The STIP and ESMTIP efforts will develop submarine unique improvements to mast, periscope and hull mounted ESM electromagnetic and electro-
optic sensors based on emerging technologies that are available from DOD Exploratory Devel opment Programs, industry |ndependent Research and Development, and
other sources. Feasibility Demonstration Models (FDMs) will be developed to provide arealistic method of evaluating the improvements, including deployment on
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Exhibit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRI ATl OV BUDGET Program El emrent Nane & No. Proj ect Name and Nunber.
ACTIVITY
RDT&E, N 4 Submarine. Tactical Warfare Advanced Submarine Support Equi prent Program ( ASSEP)/ FO770
Syst ens/ 0603562N

D. (U) Schedule Profile. See attached schedule.
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Exhi bit R-2a, RDT&E Project Justification | Date: February 1999
APPROPRI ATl OV BUDGET Program El emrent Nane & No. Proj ect Name and Nunber.
ACTIVITY
RDT&E, N 4 Submarine. Tactical Warfare Advanced Submarine Support Equi prent Program ( ASSEP)/ FO770
Syst ens/ 0603562N
FYo8 FY99 FY0O | FYO1 FYO02 FY03 FY04 FYO05
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRI ATI ON BUDGET ACTI VI TY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E, N 4 Submarine Tactical Warfare Systems/0603562N Advanced Submarine Support Equipment
Program (ASSEP)/F0770

Cost Categories Contract | Performing Total FY99 FY00 FYo1 Target
(Tailor to WBS, or Systerm/ltem Method Activity & PYs FY99 | Award | FY0O0 | Award | FYOl | Award | Cost To Totd Vaue of
Requirements) & Type Location Cost Cost | Date Cost Date Cost Date Complete | Cost Contract
Primary Hardware C/ICPIF | JHU/APL Laurel, 31 0 N/A 0 N/A 0 31 31
Development MD.
LIDAR Warning Receiver
STIPFDM’s RCP TBD 0 0.9 1/99 0.6 1/00 Cont, Cont. TBD
ESMTIP FDM’s RCP TBD 0 0 N/A 0.5 1/00) Cont, Cont. TBI
Systems Engineering WR NUWC Newport 9.3 1.1| 11/98 0.9 11/99 Cont. Cont. N/A

RI

GFE N/A N/A 0 0 N/A 0 N/A| N/A N/A N/A
Miscellaneous Various| Various 7.9 0{3 Vay. 0i2 Var. Cont. Cont. N

Subtotal Product Development 19.6 2.3 2.2 | Cont. Cont.
Remarks:

Miscellaneous Engineering Various Various 0.9 .01 11/98 Q1 11/P9 Cont. cont. N/A
Technical Services
GFE

Subtotal Support 0.9 .01 .01 Cont. Cont. N/A
Remarks

Subtotal T& E | | | | | | | | |
RemarksNot applicable.
Miscellaneous Management Various Various 1.0 0.1 11/98 0.1 11/99 Cont. Cont. N/A
Support Services

Award Fee N/A N/A
Studies Analysis & Evaluations Various Various 0.8 0 NJA 0 N/A 0 0.8 NYA
Subtotal M anagement 1.8 0.1 0.1 Cont. Cont. N/A
Remarks
Total Cost | 223 | 2.4 ] | 23] | | Cont.| Con}.

Remarks
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Exhi bit R-2a, RDT&E Project Justification

| Date:

February 1999

APPROPRI ATI OV BUDGET ACTIVITY

Program El ement Nane & No.

Proj ect Name and Nunber.

RDT&E, N 4 Subrarine Tactical Warfare Subrari ne Special Operations Support Devel opnent/ V1739
Systens/P. E. 0603562N
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 2.2 2.1 2.3 1.9 2.1 2.3 2.3 2.4 CONT. CONT.
RDT&E Articles Qty Arctic Arctic Arctic Arctic Arctic Arctic Arctic Arctic CONT. CONT.
ex. (2) ex. (1) ex. (2) ex. (1) ex. (2) ex. (1) ex. (2) ex. (1)

A. (U) Mission Description and Budget Item Justification: This program responds to the increased threat of Naval activity in the Littoral and continuing threat of
submarine and surface ship activity in all regions of the world through the development of advanced submarine operational concepts. It places particular
emphasis on submarine operability and mission support in unique environments. Efforts include assessment of combat system effectiveness, use of high
frequency sonarsin Arctic regions, testing of ice-capable submarine structures, and development of class specific Arctic shallow water operational guidelines.
This program also provides the framework for various Research and Development (R& D) programs to conduct Test and Evaluation in the shallow water and
Arctic regions.

(U) Program Accomplishments and Plans
1. (U) FY 1998 Accomplishments
* (V) ($2.0) Conducted/Supported an Arctic Science Exercise (SCICEX) and ICEX 1-98.
* (U) ($0.2) Provide updates to the Naval Warfare Publication (NWP) concerning routine and emergency under-ice surfacing operations for SSN
688.

2. (U) FY 1999 Plans
* (V) ($2.1) Conduct/support an Arctic Science Exercise and plan for ICEX 1-00.
* (U) ($0.047) Portion of extramural program is reserved for Small Business | nnovation Research Assessment in accordance with 15 USC 638.

3. (U) FY 2000 Plans
* (V) ($2.4) Conduct/Support SCICEX 1-00 and ICEX 1-00.

B. (U) Other Program Funding Summary: Not Applicable
C. (U) Acquisition Strategy: NON-ACAT Program
D. (U) Schedule Profile: See Attached Schedule
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Exhi bit R-2a, RDT&E Project Justification

| Date: February 1999

APPROPRI ATI OV BUDGET ACTIVITY

Program El ement Nane & No.
RDT&E, N 4

Submarine Tactical Warfare
Syst ens/ P. E. 0603562N

Proj ect Name and Nunber.
Subrari ne Special Operations Support Devel opnent/ V1739

Program Element: 0603562N
Project Number: V1739
Title: Submarine Specia Operations Support Development

Schedule Profile

FY1998
QA @

FY1999
QB U Q

FY2000
QB Q4 @

FY2001
QB 4 1 @

FY2002
Q Q4 Q1 Q2

Q Q41

FY2003 FY2004

QB U A R

FY2005
Q3 Q401 @ B M4

Ar ctic Science Exercise

- Define ise
obj ectives and experiments

- Preparations,
hull assignment

SCICEX 1-98

- Exercise Operations A A A AA

- Quicklook/Final Report

SCICEX 1-99 A_A

A__A A__A A__A LA
Q-Look  Final Q-Look  Final Q-Look  Final QLook  Final

| CEX
- Define test/exercise

SCICEX 1-01A_A | SCICEX 1-03A_A

lobj ectives and experiments

- Preparations,

hull assignment

- Exercise Operations

- Quicklook/Final Report
Other

- Hull Structure Analysis 688

- Hull Structure Analysis 688
Complete

- Hull Structure Analysis SSN2:
- Hull Structure Analysis SSN2:

Complete
- Hull Structure Analysis N

- Hull Structure Analysis NSSN
Compete

AA (CEX 1-98 AA|CEX 1-99 AA |CEX 1-00

A__A A__A A__A
Q-Look  Final Q-Look  Final Q-Look  Final

AAICEX 1-02

—A

AAICEX 1-04

Sro—ha
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Date: February 1999

APPROPRI ATl ON BUDGET ACTI VI TY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

RDT&E, N 4 Submarine Tactical Warfare Systems/P.E. 0603562N Submarine Special Operations Support
Development/V1739

Cost Categories Contract | Performing Totd FY99 FY00 Fyo1 Target
(Tailor to WBS, or System/Item Method Activity & PYS FY99 | Award | FYO0 | Award | FYO1l | Award | Cost To Total Value of
Requirements) & Type Location Cost Cost | Date Cost Date Cost Date Complete | Cost Contract
Systems Engineering WR NSWC Carderock 1.3 0.2 11/98 0.2 11/99
GFE

Subtotal Product Devel opment 1.3 0.2 11/98 0.2 11/99

Remarks:

Subtotal Support Not
applicable

Remarks:

Developmental Test & Evaluation | WR SUBDEVRON 5 6.7 167 | 11/98 | 1.94 11/99/ Cont. Cont. Cont.

WR CMDR, 3 .05 .05 | 10/98 .05 10/99 Cont. Cont. Cont.
NAVCON
BRIGADE

Operational Test & Evaluation
GFE

Subtotal T&E 6.8 1.72 1.99 Cont. Cont. Cont.
Remarks:
Contractor Engineering Support
Program Management Support .16 11/98 16 11/99 Cont. Cont. | Cont.
Travel .02 10/98 .02 10/99 Cont. Cont. Cont.
Labor (Research Personnel)
Overhead

Subtotal Management .18 .18 Cont. Cont. Cont.
Remarks:
Total Cost | 81 | 21 | | 24 | | | |
Remarks:
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Exhibit R-2, RDT&E Budget Item Justification | Date; February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N / Demonstration & Validation BA-4

R-1ITEM NOMENCLATURE
SHIP CONCEPT ADVANCED DESIGN, PE 0603563N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Tota Cost
Complete

Tota P.E. Cost 5.264 7.077 5.318 5.675 6.495 6.595 6.677 6.863 Continuing Cont.
DESIGN TOOLS, 5.264 7.077 5.318 5.675 6.495 6.595 6.677 6.863 Continuing Cont.
PLANS & CONCEPTS/
S2196
Quantity of RDT&E N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Articles & cost

A.

(U) Mission Description and Budget Item Justification: The efforts within this PE directly support the Navy's ahility to design more affordable mission capable ships with
reduced manning, increased producibility, reduced operating and support costs, and greater utilization of the latest technology. The program directly supports the Navy
Shipbuilding Plan with state-of-the-art design tools and methods for ship concept studies, and the actual conduct of design concept studies for the shipsin that plan. The
program provides the foundation for affordable surface ship design, construction, and life cycle support and is arequired first step in the integration of total ship systems,
including combat systems and hull, mechanical and electrica (HM&E) systems. Inadequate early planning and ship concept formulation can result in down-stream
design/construction and operational problems. A more subtle and severely negative impact of neglecting this early effort is that the "best" concepts and technologies may
never even be considered and our greatest potential ship design advances never realized. Designs and technologies must meet the threat. This project supports this
requirement. Computer modeling and simulation devel opments will permit virtual operation and eva uation of the ship and enable reduction of ship production and support
cost by alowing fleet representatives, shipbuilders and maintenance staffs to build, test, operate or repair the ship "in the computer" at a design stage where the design is
flexible and where feedback and suggested changes can be incorporated relatively easily.

(U) Thisproject accomplishesthe following: (1) identifies future surface ship requirements and characteristics necessary to meet future threats and support mission needs,
(2) investigates new affordable ship concepts and eval uates technol ogi es necessary to support these concepts; (3) provides design methods and automated design tools to
develop and evaluate ship concepts, support early ship design, and solve pressing fleet engineering problems; (4) develops design criteriaand common standards to improve
affordability; (5) improves the quality of the product in the design phases, to reduce or eliminate the costs of fixing problems after ships reach the fleet; (6) develops
investment strategies for new concepts and technologies; (7) and supports development of Mission Need Statements (MNS) for future ships.

(U) Effortsunder Project S2196 transition directly to early stage ship design in PE 0603564N, Ship Preliminary Design and Feasibility Studies. While these efforts support
all surface ship acquisition programs, they are not direct efforts for specific authorized shipbuilding programs. This project isthe only R&D effort (Government or
commercial) that supports and maintains this country’s naval ship design and engineering capabilities in the area &f @uolycspigthrough Contract Design) design
tools, criteria, and methods.

(U) The FY 1998 funds for the Affordability Through Commonality (ATC) Program were budgeted and executed under this PEVRedfect1999 funds for ATC were
budgeted under this PE/Project as displayed in the FY 1999 President’'s Budget but transitioned to PE 0603513N / Projee@24€0ri. ATC funding has transferred
to PE 0603513N, Project 32469 for both budget and execution in FY 2000 and out-years.
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Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N / Demonstration & Validation BA-4 SHIP CONCEPT ADVANCED DESIGN, PE 0603563N DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1

(U) FY 1998 ACCOMPLISHMENTS:
Note: Accomplishmentsfor FY 1998 reflect actual executed funding of $6.276M.

(V) ($1.165) Pre-Milestone 0 Ship Concepts and Mission Need Analysis/ Total Ship Technology Assessment: Developed ship concepts for potential ships 5-10 yearsout in
the SCN plan, including ship size, configuration, capabilities and rough order of magnitude (ROM) ship costs. Integrated new technologiesin total ship concepts. Conducted
pre-Milestone 0 ship concept studies for large deck amphibious assault ship, joint command ship, and medical capabilities afloat in support of SCN planning. Analyzed the
benefits and impacts of new concepts and technologies. Supported trimaran advanced hull form concept development.

(U) ($1.706) ship Design and Engineering Tools, Methods, and Criteria: Developed and improved early stage ship design methods, criteria, standards, and data bases.
Improved surface ship synthesis/assessment modelsin the following areas: integrated improved performance assessment capabilities, updated program executive, link to
commercial CAD Il system, increased ability to handle common modules and other large space objects, developed alink to industry STEP data exchange protocols, updated
capabilities to support on-going future ship designs to handle new ship configurations, hull form alternatives, and signature reduction features. Supported development of
advanced computer aided design methods and tools for early stage ship design in the following areas: updated design weight estimating tool, developed surface ships
structural rational design tools, integrated structural analysis tools with CAD |l system, began upgrades to manning estimation tools, completed development of infrared and
magnetic signature assessment tools, upgraded ship hydrostatics and stability analysis for new geometry definition, and upgraded general arrangements tool capabilities.
Developed a materials selection database. Supported Navy Industry Digital Data Exchange Specification Committee (NIDDESC) devel opment of STEP computer aided
design (CAD) systems data and parts library exchange protocol standards for shipbuilding industry. Identified and characterized new and emergent technol ogies and updated
the HM& E technology database. Finished migration of HM & E technology database to commercial software.

(U) ($1.425) Simulation Based Ship Design & Engineering: Began broad-based implementation of state-of-the-art visualization and simulation techniques for ship design and
engineering applications. Acquired and started validation, adaptation, and implementation of commercial visualization and simulation tools for the areas of: fluid / piping
systems simulation, and crew reduction performance simulation. Developed custom visualization and simulation tools where no aternate source exists in the following areas:
automated ventilation duct routing and analysis. Began development of standard “wrapper” program to integrate visudligiatiolation tools with legacy computer
aided design and physics-based hull, mechanical and electrical (HM&E) analysis tools. Began development of capabdligtie fahysics-based simulation of ship
performance, behavior, and response in the following area: survivability, damage tolerance, and damaged mission capatitybginhenveloping an integrated
survivability assessment and analysis capability.
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Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N / Demonstration & Validation BA-4 SHIP CONCEPT ADVANCED DESIGN, PE 0603563N DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

(V) ($0.980) Reliability Based Structural Design Criteria: Collected and analyzed |ong-term hydrodynamic loads data. Developed and validated seaway |oads prediction
method. Completed assessment and methods for predicting extreme and cumulative lifetime loads. Devel oped non-dimensional response amplitude operators for vertical and
lateral bending moments. Completed updating of compressive strength of plating stiffeners study. Begun large scale grillage strength tests and assessments. Completed
stiffener geometry testing. Completed compressive strength of stiffener testing. Completed analysis of fatigue test data and update design data sheet (DDS). Updated
reliability inputs and assessment techniques. Developed stiffened panels (part 111) of the reliability-based load and resistance factor design (LRFD) structural rules for naval
surface ships. Validated processes and utilized technol ogies/improved design methods on existing ships and new designs. Co-sponsored with the American Bureau of
Shipping (ABS) and the Ship Structure Committee (SSC) transition planning and technical review of the Development of Load and Resistance Factor Design Rules for Ship
Structures.

(U) ($1.000) Total Ownership Cost Methods and Modeling: Developed total ownership cost modeling and cost decision making tools for ships. Supported Navy-
Shipbuilding Industry cost model development team. Implemented the Product Oriented Design and Construction (PODAC) cost model at two more shipyards. Validated
the prototype PODAC cost model at two more shipyards. Used PODAC cost model to analyze new technologiesto validate model capabilities to correctly reflect acquisition
cost impacts. Added a capability to the PODAC cost model for incorporating separately estimated combat systems and C4l, or other independent system/equipment costs into
atotal ship procurement cost. Developed initial high level parametric cost estimating method using gross compensated tonnage and complexity factors. Investigated risk and
schedule capabilities to PODAC cost model. Began developing a plan to devel op a ship operating and support cost model. Coordinated efforts with cost modeling and cost
analysis for on-going ship programs.

(U) Note: Affordability Through Commonality (ATC) program efforts shown in PE 0603513N, Project 32469.

2. (U) FY 1999 PLAN:

(V) ($1.535) Pre-Milestone 0 Ship Concepts and Mission Need Analysis: Develop ship concepts and perform mission area analysis (MAA) for potential ships 5-10 years out
in the SCN plan, including ship size, configuration, capabilities and rough order of magnitude (ROM) ship costs. Conduct pre-Milestone O ship concept studies for LHA
replacement (large deck amphibious assault ship), joint command ship, medical capabilities afloat, and other potential ship concepts/ configurationsin support of SCN
planning. Develop future surface warfare vision including mission needs and concepts, and technology needs and plans.

(V) ($0.435) Total Ship Technology Assessment: Analyze the benefits and impacts of new ship and hull, mechanical and electrical (HM&E) concepts and technologies.
Identify, characterize and assess new and emergent technol ogies and update the HM & E technology database. Support integration and transition of new technologiesin total
ship concepts. Establish baseline ship concepts and technology attributes for use in technology assessments.
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Exhibit R-2, RDT&E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N / Demonstration & Validation BA-4

PROGRAM ELEMENT NAME AND NUMBER
SHIP CONCEPT ADVANCED DESIGN, PE 0603563N

PROJECT NAME AND NUMBER
DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

(U) ($1.365) Ship Design and Engineering Tools, Methods, and Criteria: Develop and improve early stage ship design methods, criteria, standards, and data bases. Improve
surface ship synthesis/assessment models in the following areas: improve performance assessment capabilities, complete link to commercial CAD Il system, increase ability to
handle alternative distributed system architectures, link to industry STEP data exchange protocols, begin efforts to link with operational effectiveness models, update and
enhance capabilities to support on-going future surface ship designs to handle new ship configurations, hull form alternatives, signature reduction features, address minimum
required shipboard manning, reduced construction cost, and increased capabilities to determine ship size impacts of new technologies. Improve ship cost estimating
capabilities: link new acquisition cost modeling capability to ship synthesis/assessment models. Support development of advanced computer aided design methods and tools
for early stage ship design in the following areas: complete development and integration of structural analysis tools with CAD Il system, upgrade manning estimation tools,
enhance machinery design tools, complete general arrangements tool upgrades, and integrate distributed systems analysis software with CAD |l system. Support Navy
Industry Digital Data Exchange Specification Committee (NIDDESC) devel opment of STEP computer aided design (CAD) systems data and parts library exchange protocol
standards for shipbuilding industry.

(V) ($1.420) Simulation Based Ship Design and Engineering: Broad-based implementation of state-of-the-art visualization and simulation techniques for ship design and
engineering applications. Integrate visualization and simulation tools from all sources, including DARPA, ONR, and other government activities for areas such as ship
motions, maneuvering, powering, personnel flow, stores flow, structural response, command and communications systems, electric power systems, piping systems, HVAC
systems, and combat systems. Acquire and validate, adapt, and implement commercial and other source visualization and simulation tools for the areas of: fluid / piping
systems simulation, and crew reduction performance simulation. Develop custom visualization and simulation tools where no alternate source exists in the following areas:
aircraft handling simulation, signature visualization and simulation. Complete development of standard “wrapper” protggrateovisualization and simulation tools
with legacy computer aided design and physics-based hull, mechanical and electrical (HM&E) analysis tools. Developschpabdiligtic, physics-based simulation of
ship performance, behavior, and response in the following areas: survivability, damage tolerance, and damaged missjosiroapetilit by developing an integrated
survivability assessment and analysis capability.

(V) ($1.160) Reliability Based Structural Design Criteria: Add new reliability inputs and assessment techniques to designandesate methods for predicting extreme
and cumulative lifetime loads into design rules. Collect and analyze long-term hydrodynamic loads data. Correlatédatlsosasurements with model test results.
Validate and adapt advanced seaway loads prediction methods for use with design rules. Develop methodology for bove fomhelifémads. Establish safety indices
for naval ship structures for hull girders. Perform large scale grillage strength tests. Begin assessment of grillagessulatemtUpdate design data sheet for compressiv
strength of plating stiffeners and grillages. Develop structural fatigue (part 1V) of the reliability-based load andedaitaraesign (LRFD) structural rules for naval
surface ships. Validate processes and utilizenslogies/improved design methods on existing ships and new designs. Support transition to industry through Ship St
Committee (SSC).

ucture
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Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N / Demonstration & Validation BA-4 SHIP CONCEPT ADVANCED DESIGN, PE 0603563N DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

(V) ($1.060) Total Ownership Cost Methods and Modeling: Develop total ownership cost modeling and cost decision making tools for ships. Support Navy-Shipbuilding
Industry cost model development team. Validate the prototype PODAC cost model at two or more additional shipyards. Develop plan for PODAC cost model extensions for
combat systems and C4l costs. Collect and analyze cost data of shipbuilders for development of activity cost factors for naval ships. Develop PODAC cost model estimating
ratios for shipbuilding interim products, parametric scaleable systems, and shipboard equipment for ships. Develop a plan for risk and schedule capabilities to PODAC cost
model. Use PODAC cost model to analyze new technologies to validate model capabilitiesto correctly reflect acquisition cost impacts. Begin execution of plan to adapt and
integrate an existing ship operating and support (O& S) cost module with the PODAC cost model. Link O& S cost analysis methodology with product work break down of
PODAC cost model. Develop alink between PODAC and computer aided ship design tools, so that cost-related information produced by these design tools can be readily
imported into the cost model. Support cost modeling and cost analysis for on-going ship programs.

(U) ($0.102) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

(U) Note: Affordability Through Commonality (ATC) program efforts are shown in PE 0603513N, Project 32469.

3. (U) FY 2000 PLAN:

(V) ($0.935) Pre-Milestone 0 Ship Concepts and Mission Need Analysis: Develop ship concepts and perform mission area analysis (MAA) for potential ships 5-10 years out
in the SCN plan, including ship size, configuration, capabilities and rough order of magnitude (ROM) ship costs. Conduct pre-Milestone O ship concept studies for LHA
replacement (large deck amphibious assault ship), medical capabilities afl oat, future mine countermeasures ships, and other potential ship concepts/ configurationsin
support of SCN planning. Develop potential future fleet architecture concepts and high level ship concepts for the shipsin these fleet concepts.

(U) ($0.345) Total Ship Technology Assessment: Analyze the benefits and impacts of new ship and hull, mechanical & electrica (HM&E) concepts and technologies.
Identify, characterize and assess new and emergent technol ogies and update the HM & E technology database. Support integration and transition of new technologiesin total
ship concepts. Update baseline ship concepts and technol ogy attribute database for use in technology assessments. Support development of total ship and HM& E technol ogy
roadmaps.

(U) ($1.178) ship Design and Engineering Tools, Methods, and Criteria. Improve capability for rapid and accurate ship performance/cost/risk assessments and tradeoff
studies and improve interoperability of Navy and shipbuilder design systems. Improve surface ship synthesi s/assessment models in the following areas: improve performance
assessment capabilities, increase ability to handle alternative distributed system architectures, update and enhance capabilities to handle new ship configurations, hull form
alternatives, signature reduction features, characterize advanced machinery technologies, address minimum required shipboard manning, reduced construction cost, and
increased capabilities to determine ship size impacts of new technologies. Continue development of interoperability standards and capability between and among:

synthesi s/assessment models, cost estimation models, operational effectiveness models, shipbuilder computer aided design (CAD) models, and Navy-developed analysis tools
by participation in and support for collaborative efforts such as the Navy Industry Digital Data Exchange Standards Committee (NIDDESC) and the Maritech Advanced
Shipbuilding Enterprise (ASE).
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Exhibit R-2, RDT&E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N / Demonstration & Validation BA-4

PROGRAM ELEMENT NAME AND NUMBER
SHIP CONCEPT ADVANCED DESIGN, PE 0603563N

PROJECT NAME AND NUMBER
DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

(U) ($1.180) Simulation Based Ship Design & Engineering: Continue to adapt state-of-the-art visualization and simulation techniques for ship design and engineering
applications. Review pending ship design needs and ship technology devel opments to identify top priority simulation requirements. Acquire, validate, adapt, and implement
commercial visualization and simulation tools for the areas such as piping systems simulation and ergonomic models in crew reduction performance simulation. Validate and
implement visualization and simulation tools from DARPA, ONR, and other government sources for areas such as ship motions, maneuvering, powering, personnel flow,
stores flow, structural response, command and communications systems, electric power systems, piping systems, HVAC systems, and combat systems. Develop custom
visualization and simulation tools where no alternate source exists in areas such as aircraft handling simulation, signature visualization and smulation. Continue
development of interoperability standards and capability between visualization and simulation tools, ship synthesis/assessment models and computer aided design (CAD)
models.

(U) ($0.740) Reliability Based Structural Design Criteria: Begin development of methodology for overall strength anaysis of surface ships. Add new reliability inputs and
assessment techniques to design rules. Incorporate methods for predicting extreme and cumulative lifetime loadsinto design rules. Collect and anayze long-term
hydrodynamic loads data. Correlate full scale loads measurements with model test results. Validate and adapt advanced seaway |oads prediction methods for use with design
rules. Develop methodology for bow form effects on hull loads. Establish safety indices for naval ship structures components (unstiffened and stiffened plates). Continue
performing large scale grillage strength tests. Assessment of grillage strength test data. Update design data sheet for compressive strength of plating stiffeners and grillages.
Begin integration of all four parts of the reliability-based |oad and resistance factor design (LRFD) structural rules for naval surface ships. Validate processes and utilize
technol ogies/improved design methods on existing ships and new designs. Support transition to industry through the Ship Structure Committee (SSC).

(U) ($0.940) Total Ownership Cost Methods and Modeling: Develop total ownership cost modeling and cost decision making tools for ships. Support Navy-Shipbuilding
Industry cost model development team. Enhance the PODAC cost model capability to incorporate separately estimated cost for C4l and combat systems. Execute
development plan for risk and schedule capabilities of PODAC cost model. Collect and analyze cost data of shipbuilders for development of activity based cost estimation
factors. Continue to develop PODAC cost model estimating ratios for shipbuilding interim products, parametric scaleable systems, and shipboard equipment for ships.
Develop cost estimation ratios for world class shipbuilding processes and practices and for new ship production processes, technologies, and materials. Continue integration
of operating and support (O& S) cost modeling and analysis capabilities. Develop O& S cost estimating ratios for naval ships through analysis of VAMOSC and other
historical O& S databases. Continue work on design data analysis module to link PODAC with computer-aided ship design tools.

(U) Note: Affordability Through Commonality (ATC) program efforts transferred to PE 0603513N, Project 32469 in FY 2000 and out years.
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Exhibit R-2, RDT&E Budget Item Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N / Demonstration & Validation BA-4 SHIP CONCEPT ADVANCED DESIGN, PE 0603563N DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

B. Program Change Summary:

FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget 15.713 14.900 14.019
Appropriated Value 16.198 14.900
Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget -10.934 -7.823 -8.701
FY 2000/01 PRES Budget Submit 5.264 7.077 5.318

(U) Funding: FY 1998, FY 1999 and FY 2000 large funding changes reflect realignment of Affordability Through Commonaligyainddifiorts to PE 0603513N, Project
32469. FY 1998 funding also decreased due to Below Threshold Reprogramming actions, Congressional general adjustrisstaodasic assumptions, and SBIR
reduction. Note that actual FY 1998 executed funding was $6.276M. FY 2000 funding also decreased due to sponsor POddtiihenaddioutsourcing reductions.

(U) Schedule: None.
(U) Technical: None
C. Other Program Funding Summary: Not applicable.
(U) Related RDT&E
(U) PE 0602121N (Suate Ship Tdnology)
(U) PE 0603513N (Shipboard Systems Component Development)
(U) PE 0603564N (Ship Preliminary Design and Feasibility Studies)
(U) PE 0604300N (SC21 Total Ship Systems Engineering)
(U) PE 0604567N (Ship Contract Design/Live Fire T&E)

D. Acquisition Strategy:

This is a non acquisition program that develops, demonstrates, evaluates, and validates early stage total ship commptesatehis, methods that are used by on-going and

future ship acquisition programs.
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Exhibit R-2, RDT&E Budget Item Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N / Demonstration & Validation BA-4

PROGRAM ELEMENT NAME AND NUMBER
SHIP CONCEPT ADVANCED DESIGN, PE 0603563N

PROJECT NAME AND NUMBER
DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196

E. Schedule Profile

FY 1998

| FY 1999

FY 2000

Program Milestones

(Not applicable - Non-Acquisition Program)

Engineering Milestones

Complete joint command ship
concept studies 4Q

Complete LHA replacement
concept studies 4Q

Complete Feasibility Tool
(ASSET) Integration w/CAD 1l 4Q

Compl ete Feasibility Tool
(ASSET) to Cost Moddl interface.

4Q

Complete Feasibility Tool interface
to major operational assessment
tool (eg NABEM I1) 4Q

Complete “Focus Problem” CAD
to analysis program demonstratio
project. 3Q

Simulation of Distributed Fluid
n Systems behavior 4Q

Visualization/Simulation of
advanced aircraft handling station

4Q

Publish “Ship Engineering
Framework” system architecture fi

collaborative, interoperable design

system development. 4Q

Standardize interface mechanism
br(eg, STEP, COM) for design tool
interoperability. 4Q

Publication of interface
specifications for 20 analysis
programs. 4Q

Stiffened Panel LRFD structural
rules 4Q

Structural Fatigue LRFD structural
rules 4Q

Safety indices for naval ship
structures components (unstiffene
and stiffened plates). 4Q

o

Updated design data sheet for
fatigue of ship metal structures
(DDS) 4Q

Establish safety indices for naval
ship structures for hull girders. 4Q

Fracture & Grillage Tests of
Shipyard Fabrication Specimens
Complete 4Q

PODAC Cost Model Validation
Complete at 2 shipyards 4Q

PODAC Cost Model Validation
Complete at 2 additional shipyard

4Q

PODAC Cost Model Version 1 4Q

Testing Milestones

(Not applicable - Non-Acquisitio
Program)

Contract Milestones

(Not applicable - Non-Acquisitio
Program)
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N / Demonstration & Validation BA-4 SHIP CONCEPT ADVANCED DESIGN, PE 0603563N DESIGN TOOLS, PLANS & CONCEPTS, PROJECT S2196
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award Fy 00 Award Cost To Tota Value of
Reguirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Systems Engineering, Concept Development, CICPFF Advanced Marine 5.006 0.700 Note 0.600 Note Cont. Cont. N/A
Engineering Development, Demonstration & Enterprises (AME) @ @)
Evaluation Arlington, VA
Cost Model Development, Demonstration & CICPFF SPAR Assoc, 0.700 0.800 Note 0.700 Note Cont. Cont. N/A
Evaluation and Cost Analysis AnnapolisMD (@) 2
Note( 2)

Systems Engineering, Concept Development, various Other Contractors 42.104 1.490 | various 0.925 | various N/A N/A N/A
Engineering Development, Demonstration &
Evaluation
Systems Engineering, Concept Development, WR NSWC/Carderock 19.374 3.337 N/A 2.900 N/A N/A N/A N/A
Engineering Development, Demonstration & Division,
Evaluation Carderock. MD
Systems Engineering, Concept Development, WR & Other Govt. 6.593 0.750 N/A 0.193 N/A N/A N/A N/A
Engineering Development, Demonstration & MIPR Activities
Evaluation

Subtotal Product Devel opment 73.777 7.077 5.318

Remarks. Note (1): Existing Contract awarded April 1995. Modifications award 1% quarter of FY.
Note (2): Existing Contract awarded March 1998. Modifications award 1% quarter of FY. This contract also includes Avondale Industries, New Orleans, LA; Bath Irons Works, Bath, ME;
Ingalls Shipbuilding, Pascagoula, MS; NASSCO, San Diego, CA; Designers & Planners, Arlington, VA; and The University of Michigan Transportation Research Institute, Ann Arbor,

M
Subtotal Support | | | 0 | 0] NA| 0] NA| | | NnA [ NA [ NA
Remarks:

Subtotal T&E | | | 0 | 0] NA| 0] NA| | | NnA [ NA [ NA

Remarks: Demonstration & Evaluation Costs are included in product development cost category.

Subtotal Management | | | 0 | 0] NA| 0] NA| | | NA [ NA [ NA
Remarks:
Total Cost | | | 73777 | 7.077 | | 5.318 | | | | | |
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:. RDT&E,N/4

R-1 ITEM NOMENCLATURE
Ship Preliminary Design and Feasibility Studies — 0603564N

COST ($ in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY2003 FY 2004 FY 2005 Costto Comjplete  Tota| Cost
Total PE Cost 17.721 8.920 12.012 17.000 33.015 37/359 7.859 0 0 164.426

S0408 Ship Feasibility Studies 6.675 2.007 12.012 17000 33.015 37.359 7.859 0 0 151.468
S2609 ADC(X) Auxiliary Cargo 0 5.914 0 0 0 0 0 0 5.914
Ship Development
S2610 SSBN To SSGN Analysis 0 .998 0 0 0 0 0 0 0 .98
22300 CV Feasibility Studies D D 0 0 0 0 0 0 0
S2392Cruiser Conversion Studies 11.046 0 0 0 0 0 0 0 0 11.046
Quantity of RDT&E Articles & cost

A. Mission Description and Budget Item Justification

(U) The primary objective of Ship Preliminary Design and Feasibility Studiesisto design more capable warships at reduced cost, with reduced manning and

increased producibility, utilizing the latest technologies. Modern day ship design and acquisition processes do not separate Preliminary and Contract Design.

These are seamless design actions conducted between MS | and 1l. Therefore after FY 1996, design activities formerly conducted in this Program Element (P.E.)

as Preliminary Design were combined under P.E. 0604567N, Ship Contract Design/Live Fire Test and Evaluation. This program directly supports the Navy
Shipbuilding Plan by performing ship Feasibility Studies.

(V) Project S0408 — Ship Development (Advanced), supports post Milestone 0 ship Feasibility Studies that provide thelédioitrocsdnd initial cost
estimates for various ship alternatives being considered in the Analysis of Alternatives (AOA). This project developaryheupporting documentation for

Milestone | decisions.

(V) Project S2392 — This program is funded to support planning yard feasibility studies in support of the CG47 Class (@laversion
(V) Project S2609 — This program provides Auxiliary Dry Cargo (ADC(X)) Feasibility Studies and Analysis of Alternatives (AQ#j.s

(V) Project S2610 — This program is funded to analyze the feasibility of converting some Trident SSBNs to the SSGN configuratio

(V) Project 22300 (formerly S2300) — The CV Feasibility Studies project has transitioned to P.E. 0603512N.

R-1 Item No. 49-1 of 49-5

UNCLASSIFIED

Exhibit R-2 RDT& E Budget Item Justification
(Exhibit R-2, Page 1 of 5)



UNCLASSIFIED

Exhibit R-2, RDT& E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY:. RDT&E,N/4 R-1 ITEM NOMENCLATURE
Ship Preliminary Design and Feasibility Studies — 0603564N

B. Program Change Summary:

FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget: 52.084 42.668 25.762
Appropriated Value: 53.682 44.596
Adjustment to FY 1998/99 Appropriated Value/
FY 1999 President’s Budget: -35.363 -35.667 -13.750
FY 2000 PRESBUDG Submit: 17.721 8.929 12.012

Funding: FY 1998 Changes consist of: -31.124M FY 98/99 Comparability Adjustment -1.223M FY 98 SBIR Reduction; -1.497MBEV¥RLES8e, -.369M FY
1998 Updates and -.150M minor pricing adjustments.

FY 1999 Changes consist of : + 1.000M SSGN Study, +5.928M Transfer for ADC(X). Reductions: -35.159M PE Realignment to G3ER,2N/03M
Revised Economic Assumptions, -.026M Civilian Personnel Underexecution, -.354M Contract Advisory & Assistance ServiceSFRIZ5Reduction, and -5.000M CVX
Feasibility Studies reduction.

FY 2000 Changes consist of: +12.000M Realignment for JCC(X), -10.300M LH(X) transfer; -15.428M Other Programmatic Adjasithe@22M
Additional Inflation Reduction.

Schedule: Not applicable.

Technical: Not applicable.
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Exhibit R-2a, RDT& E Project Justification

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

P.E. Ship Preliminary Design &

Ship Feasibility Studies - S0408

RDT&E/BA 4 Feasibility Studies — 0603564N

Cost ($in Millions) Fy 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 6.675 2.017 12.012 17.000 33.015 37.359 7.859 0 0 151.468
RDT&E Articles Qty

A. (U) Mission Description and Budget Item Justification. Ship concepts, identified in PE 0603563N (Ship Concept Advanced Design) are transitioned to and
further developed by this project after an approved Milestone 0 (MS 0) decision. This project performs the Ship Feasibility Studies required after MS 0 to

address a specific Mission Needs Statement (MNS) and supports the Analysis of Alternatives(AOA) for new surface shipsin the Navy Shipbuilding Plan;
performs impact studies of warfare, hull, mechanical and electrical subsystems on advanced ship designs; develops the initial documentation and design

methodology required by the government for the design of surface shipsin the Shipbuilding Program in accordance with the requirements of the DoD 5000
directives/instructions; supports the development of the Operational Requirements Document (ORD) and other documentation required at Milestone |; develops
and evaluates conventional and unconventional hull form alternatives suitable for future acquisition in support of aMilestone | decision. Completion of this
phase alows review and approval, at Milestone |, to transfer a ship program to the Contract Design Program Element 0604567N. Ship Feasibility Study products
include a description of the alternative ships principal characteristics and mission critical subsystems, weight estimates, general arrangement sketches, technical
risk assessments, and Class F cost estimates. The objective isto provide the decision makers with feasible, affordable alternatives.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS:

e (U) ($6.675) Continued ADC(X) Ship Feasibility Studies, AOA support and preparation of documentation required for a Milestone | decision. Began

CG 47 Class Cruiser Conversion feasibility studies under project S2392.

2. (U) FY 1999 PLAN:

e (U) ($1.971) Feasibility Studies and AOA support will begin for a new class of helicopter carrier, LH(X) following a Milestone O decision
e (U) ($ .046) Portion of extramural programis reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN:

* (V) ($12.012) Pre-Milestone | Feasibility Studies for a new Joint Command and Control (JCC(X)) Ship.
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Exhibit R-2a, RDT& E Project Justification Date: February 1999
APPROPRIATION/BUDGET ACTIVITY | P.E. Ship Preliminary Design & Ship Feasibility Studies - S0408
RDT&E/BA 4 Feasibility Studies — 0603564N

B. (U) Other Program Funding Summary: Not applicable.

To Total
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost

(U) Related RDT&E:

(U) PE 0603563N (Ship Concept Advanced Design)

(U) PE 0604567N (Ship Contract Design/Live Fire T&E)

(U) PE 0603508N (Ship Propulsion System)

(U) PE 0602121N (Surface Ship Technology)

(V) PE 0603573N (Advanced Surface Machinery Systems)

(U) PE 0603512N (CarrierSystems Development)
C. (U) Acquisition Strategy: Not applicable.
D. (U) Schedule Profile

FY 1998 FY 1999 FY 2000

Program Milestones 1QDD21 MSI 2QLH (X) MS0O 4Q JCC(X) MSI
Engineering Milestones  TBD — Milestone schedule is established at MS I.

T&E Milestones See individual ship acquisition program documentation.

Contract Milestones See individual ship acquisition program documentation.
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY: RDT&E,N/BA4 PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
Ship Preliminary Design and Feasibility Studies — 0603564N Ship Feasibility Studies — S0408

Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete | Cost Contract
Systems Engineering WR NSWC Dahlgren, 8.842 0 0 14.629| 23.471
PD VA 3.100 0 0 0 3.100
SUPSHIP, 0 0 6.0 0 6.0
WR/Reqgn | Pascagoula 7.458 .200 | Various 1.0 19.172| 27.830
Comp SPAWAR 6.939 0 | Various 0 23.172| 30.111
Other Government
Comp Applied Physics Lab, 5.857 0 | Various 0 10.002| 15.859
Comp MD 9.830 1.817 | Various 5.012 | Various 28.258 | 44.917

J.J. McMullen, VA
Other Contractor

Subtotal Product Development 42.026 2.017 12.012 95/233  141.29

Remarks:

Support: Not applicable.

Subtotal Support N/A N/A N/A N/A N/A

Remarks:

T&E: Not applicable

Subtotal T&E N/A N/A N/A N/A N/A
Remarks:
Management Comp Various .180 0 0 0 .180
Subtotal Management .180 0 0 0 .180
Remarks:
Total Cost | 42206  2.017 |  1201p | 95283  151.468
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

R-1ITEM NOMENCLATURE

RDT&E,N/4 ADVANCED SURFACE MACHINERY/0603573N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost 29.514 34.444* 17.727 3.664 3.664 2.747 1.829 0 Cont Cont
Advanced Surface Machinery/S1314 29.514 34.444 17.727 3.664 3.664 2.747 1.829 0 Cont Cont

Quantity of RDT&E Articles &
Cost: N/A

A. (U) MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION: Advanced Surface Machinery (ASM) Programs devel op affordable advanced machinery and
subsystems for surface ship propulsion, electric and auxiliary requirements

(U) ICR Gas Turbine Engine. The ICR Gas Turbine Engine is a next generation marine propulsion gas turbine. ICR will reduce life cyclefuel cost and provide a minimum

impact alternative to increase range.

(U) A contract for ICR Advanced Development (AD) with an option for Full Scale Development was awarded to Westinghouse Electric Corporation in December 1991. The
ICR is derived from the Rolls-Royce RB211 aircraft engine and through the introduction of an intercooled, recuperator, and variable area nozzles achieves approximately a 25% to
27% propulsion annual fuel savings when compared to the LM 2500 on a mechanical drive ship. The RB211 isacommercial aircraft engine with over 2000 engines delivered to
date and production projected well into the next century.

(U) ICR developmenta full scale system testing began in July 1994 and is continuing at Pyestock, U. K.. Recuperator recovery efforts are continuing following the failurein
January 1995 of the initial recuperator. A second generation recuperator, which is the exhaust heat recovery unit that provides most of the fuel efficiency gains, was delivered to
the test sitein December 1995. To date a series of eight (8) engine tests have been completed with over 1400 hours of successful testing including over 1150 hours with the
redesigned recuperator which performed satisfactorily. Teststo date have met objectives.

* This amount includes a proposed $10.1 million reprogramming action

(U) A Cooperative Agreement between the United Kingdom (U.K.) and United States governments was signed by USD(A&T) on 21 June 1994 and revised in March 1997
for in-kind and cash contributions to the ICR program. A Cooperative Agreement between the French and United States governments was signed by ASN(RD&A) on 30 August
95 for in-kind and cash contributions to the ICR program.

(U) The FY1998 and FY 1999 funds for Integrated Power Systems (IPS) were budgeted and executed under P.E. 0603573N/Project S1314. |PS funding has transitioned to
P.E. 06031513N/Project 32471 for both budget and execution in FY 2000 and out.
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE
RDT&E,N/4 ADVANCED SURFACE MACHINERY/0603573N

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS:

* (U)($28.648) ICR: Initiated manufacture of Engineering Developmental Model (EDM) recuperator. Completed Design Review Four (DR4) Performed testing on B/4
engine. Testing included high pressure turbine metal temperature measurements and functional and performance testing. Initiated strip and inspection of the B/4 engine.

e (U)($ .866) SystemsEngineering: Perform module development, systems integration and other systems engineering tasks required to maintain the ICR engine as
viable candidate for the DD21.

2. (U) FY 1999 PLAN:

e (U)($33.939%) ICR: Complete the manufacture and deliver the EDM recuperator. Install the recuperator at the Roya Navy test facility in Pyestock and perform the
last development test at Pyestock. Initiate a 500 hour development and endurance test at NAV SSES, Philadelphia. Thetest site will be configured for ICR testing. The engine,
recuperator, enclosure and all ancillary hardware will be delivered to the site, assembled and installed. Test running will begin. Modification of the Memoranda of Understanding
with the U.K. and France will complete. This modification will implement the “Essential Program”.

* Includes proposed $10.1 million reprogramming action.

e (U)($ .505) Portion of extramural program is reserved for Small Business Innovation Research assesstoedante with 15 USE38..

3. (U) FY 2000 PLAN:

* (U) ($17.727) ICR: The 500 hour development and endurance test at NAVSSES, Philadelphia will complete. A final develojgmétevims called DR5 will be
conducted. Following this design review, the development portion of the “Essential Program” will be complete. At thne jiime, U.S./U.K. and U.S./France programs will
be transitioned to U.K./France for management of the qualification portion of the program. The U.S. Navy will remainreAdiaggequalification efforts to ensure that
qualification testing and test results comply with US Navy requirements.
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/4

R-1 ITEM NOMENCLATURE
ADVANCED SURFACE MACHINERY/0603573N

B. Program Change Summary:

FY 1998
FY 1999 President’s Budget: 46.324
Appropriated Value: 49.741
Adjustments to FY 1998 Appropriated/
FY 1999 President’s Budget: -20.227
FY 2000/01 OSD Budget Submit: 29.514

FY 1999 FY 2000
58.419 83.821
58.419
-34.075 -66.094
24.344 17.727

Funding: FY 1998 reductions —19.600K Programmatic Adjustments, -1.311K General Reductions, -1.125K SBIR Reduction, -.988K Epeates, -.106K
Economic Assumptions. FY 1998 increases include: +2.908K Below Threshold Reprogramming.

FY 1999: reductions —134K Revised Economic Assumptions, —.012K Ci
Restructure/Adjustment

vpers Underexcution, —34.014K Programmatic Adjustrasetinthede .085K

FY 2000: -73.800K Programmatic Adjustments, -.031K Outsourcing adjustments, -.273K Economic Assumptions. Increases00&uUges@ritial Program, .030K

NWCF Rates — Naval Surface Warfare a280K NATO Research and Development.

Schedule: ICR - No change. IPS program transitions to P.E. 0603513N/Project 32471, in FY 2000.

Technical: IPS program transitions to P.E. 0603513N/Project 32471 in FY 2000. In FY 2000, the ICR program will trangiiifitla¢ion portion of program to

Allied countries for completion.

C. Other Program Funding Summary:

To Total
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete  Cost
D. Acquisition Strategy: IPS and ICR are candidate systems for DD-21
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E,N/4

R-1 ITEM NOMENCLATURE
ADVANCED SURFACE MACHINERY/0603573N

E. Schedule Profile:

ICR Engine Schedule

CY 1992 1993

Award Contract A\

Design Reviews

Pyestock Testing

Recuperator

NAVSSES Testing

Allies Qualify

1994 1995 1996 1997 1998 1999 2000 2001 2002
DR1 DR2 R3 DR4 D
v v v
Al A2 A3 A4 A5
N Il [ ] 500 —/1
B 1 B2 Bii B4
0] | (Bl
A y.
TTU 1 EDM
B6
[500 ]
Endura 1ce/Shock/etc.\
[ ,]>
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Exhibit R-3 Cost Analysis  ($in millions) Date: February 1999

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N/4 ADVANCED SURFACE MACHINERY/0603573N ADVANCED SURFACE MACHINERY/S1314
Cost Categories Contract | Performing Total FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete | Cost Contract
Primary Hardware Devel opment C/CPAF | Northrop Grumman, 119.165 | 18.562 Nov 98 | 13.780 | Nov 99 CONT. CONT. CONT.

Sunnyvale ,CA

Ancillary Hardware Development

Systems Engineering

Licenses

Tooling

GFE

Award Fees CICPAF | Northrop Grumman, 2.522 .882 Aug 99 1.009 | July 0O CONT. CONT. CONT.
Sunnyvale ,CA

Subtotal Product Development 121.687 | 19.444 14.789 CONT. CONT. CONT.

Remarks
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E,N/4

PROGRAM ELEMENT NAME AND NUMBER
ADVANCED SURFACE MACHINERY/0603573N

PROJECT NAME AND NUMBER
ADVANCED SURFACE MACHINERY/S1314

Development Support

C/CPFF

GRC/Arlington, VA

.208 .250

Oct 98

.250

Oct 99

CONT.

CONT. CONT.

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

.208 .250

.250

CONT

CONT CONT

Remarks:

Developmental Test & Evaluation

WR

NSWC/CD
Phila,PA

1.770 3.350

Oct 98

.879

Oct 99

CONT

CONT CONT

Operational Test & Evaluation

Tooling

GFE

Subtotal T&E

1.770 3.350

.879

CONT

CONT CONT

Remarks:

UNCLASSIFIED
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Exhibit R-3 Cost Analysis  ($in millions) | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N/4 ADVANCED SURFACE MACHINERY/0603573N ADVANCED SURFACE MACHINERY/S1314

Contractor Engineering Support

Government Engineering Support WR NSWC/CD 5415 | 1.200 1.709 CONT CONT CONT
Phila,PA

Program Management Support

Program Management Personnel

Travel 338 .100 .100 CONT CONT CONT

Labor (Research Personnel)

Overhead

Subtotal Management 5.753 | 1.300 1.809 CONT CONT CONT

Remarks:

Total Cost | 120.418 | 24.344 | 17.727 | CONT| CONT| CONT

Remarks:
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E/BUDGET ACTIVITY 4

R-1ITEM NOMENCLATURE

Program Element (PE) Name and No. COMBAT SYTEMS INTEGRATION PE 0603582N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost
Combat System Integration S0164 11.1 39.2* 46.7 24.3 24.4 23.6 23.8 24.0 CONT. CONT.
Quantity of RDT&E Articles & cost N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

A.

*

Mission Description and Budget Item Justification: This project provides shore based testing of integrated combat direction, weapon, sensor and computing systems prior to
their installation in operational fleet units. The operational computer programs are assembled and tested to assure proper configuration and interoperability in atest
environment similar to their ultimate shipboard operational environment. Included is operational assessment testing of the integrated suite of computer programs.
Additionally, with issuance of CNO MSG DTG 0216487 May 1998, on Battle Group Interoperability (BGI), this program includes Battle Group (BG)/Battle Force (BF)
requirements engineering, analysis, BG/BF configuration management and BG Interoperability testing which is a prerequisite for operational Certification of the battle group
configuration. Thisisthe only opportunity for comprehensive interoperability testing of combat system and C4l configuration items prior to shipboard delivery for
operational use in surface combatant platforms and battle group units. Configuration control is maintained by updates to the Surface Combat System Master Plan (SSCSMP).
FY 1999 amount includes a planned prior approva reprogramming of $30 million to fund continued development of a distributed engineering “plant” to support

interoperability testing as well as the development of prototype interoperability profiles and correction of deficienefsyimgdattle groups in 1999 and 2000.

PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) ($5.5) Conducted combat system integration testing of Advanced Combat Direction System (ACDS) Block1 upgrades, CeBngageiment Capability (CEC)
Baseline 1 and Ship Self Defense System (SSDS) in CV/CVN, LHD, LHA and LSD ship classes.

(U) ($4.3) Continued design and development of test beds for CVN 68, CVN 76 and LPD 17 Classes. Continued planningrfeestiugyiealuding simulation system,
test bed and test procedures design and development. Initiated planning, design and development of test beds and mjsigbritepFant (DEP) to support battle
group interoperability testing for USS THEODORE ROOSEVELT, USS CONSTELLATION AND USS JOHN F. KENNEDY.

(U) ($1.0) Continued execution of D-30 Process including; Battle Group Action Officer (BGAOQ )efforts, BG Change Contrs] PaadeBased Triage, BG Capabilities

1. FY 1998 ACOMMPLISHMENTS:

and Limitations Report and Engineering assessments.
¢ (U) ($.3) Continued SSCSMP updates.
2. FY 1999 PLAN:

(U) ($7.2) Conduct integration testing of Advanced Combat Direction System (ACDS) of Block 1, Cooperative Engagement GaRahilgseline 1 and Ships Self
Defense System (SSDS) in CV/CVN, LHD, LHA and LSD Classes. Conduct Battle Group Integration Testing (BGIT) in USS THEODGEKERAQUSS
CONSTELLATION AND USS JOHN F. KENNEDY Carrier Battle Groups (CVBGs). Develop the test plans and procedures to suppati@edifiglatform combat
systems, C4l systems and Battle Group Interoperability (BGI).
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY R-1 ITEM NOMENCLATURE
RDT&E/BUDGET ACTIVITY 4 Program Element (PE) Name and No. COMBAT SYTEMSINTEGRATION PE 0603582N

2. FY 1999 PLAN Continued:
e (U) ($6.0) Continue execution of D-30 Process including; Battle Group Action Officer (BGAO) efforts, BG Change Control Process, Land Based Triage, BG Capabilities and
Limitations Report and Engineering assessments.

* (V) ($9.0) Initiate the development of Warfare Systems Engineering Requirements. Conduct BG related sytems engineering efforts, to include Design Reference Mission
(DRM) and Analysis of Alternatives studies (AOA).

* (V) ($16.6) Continue design and devel opment of platform test beds to include test networks for the CVN 68, CVN 76 and LPD 17 classes. Conclude development of DEP
Phase 0 JFK BG configuration. Continue development of DEP phases 1 and 2. Prepare test beds to support battle group interoperability testing for USS STENNIS, USS
DWIGHT D. EISENHOWER AND USSHARRY S. TRUMAN. Continue planning and preparations for out-year testing including simulation system, test bed and test
procedures design and development.

¢ (V) ($.3) Continue SSCSMP updates.

e (U)($.2) Portion of extramural program is reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. FY 2000 PLAN:

e (U) ($7.0) Conduct integration testing of Integrated Combat Direction System (ICDS) Block 1, Cooperétive Engagement Capability (CEC) Baseline 2 and Integrated Ships
Defense System (1SDS) in CV/CVN, LHD, LSD, LHA and LPD Ship Classes. Conduct Battle Group Integration Testing (BGIT) in USS STENNIS, USS DWIGHT D.
EISENHOWER AND USSHARRY S. TRUMAN CVBGs. Develop the test plans and procedures to support Certification of platform combat systems, C4l systems and
Battle Group Interoperability (BGI).

e (U) ($24.4) Continue planning and preparations for out-year testing including simulation system, test bed and test procedures design and development. Prepare test beds to
support battle group interoperability testing for USS ABRAHAM LINCOLN, USS GEORGE WASHINGTON AND USS CONSTELLATION. Conclude DEP Phases 1/2.

e (U) ($9.0) Continue Warfare Systems Engineering Requirements development. Conduct BG related sytems engineering efforts, to include Design Reference Mission (DRM)
and Analysis of Alternatives studies (AOA).

* (V) ($6.0) Continue execution of D-30 Processincluding; BGAO efforts, BG Change Control Process, Land Based Triage, BG Capabilities and Limitations Report and
Engineering assessments.

¢ (V) ($.3) Continue SSCSMP updates.
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Exhibit R-2, RDT&E Budget Item Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY R-1ITEM NOMENCLATURE
RDT& E/BUDGET ACTIVITY 4 Program Element (PE) Name and No. COMBAT SYTEMSINTEGRATION PE 0603582N
B. Program Change Summary:
FY 1998 FY 1999 FY 2000

FY 1999 President’s Budget: 7.4 9.7 9.4

Appropriated Value: 7.7 9.7

Adjustment to FY 1998

Appropriated Value/

FY 1999 President’s Budget

a. Adjustments +3.4 +29.6 +37.4
FY 2000 PRESBUDG Submit: 111 39.2 46.7

Funding: FY 1998: Increase by programming for Battle Group Interoperability (BGI) efforts (+$3,809); Minor Pricing Adjuétb3&s
FY 1999: Increase by programming for Battle Group Interoperability (BGI) efforts (+$30,00Qjibutetisreductions (-$406).
FY 2000: Increase by programming for Battle Group Interoperability (BGI) efforts (+$38,000); Rate adjustasiributed reductions (-$601).

Schedule: Not applicable.
Technical: Not applicable.
C. Other Program Funding Summary: Not applicable.
Related RDT&E: Computer programs developed under these programs are tested in their integrated configuration.
PE 0204571N (Consolidated Training Systems Development)
PE 0205620N (Suate ASW Combat System Tewlogy)
PE 0603382N (Advanced Combat System Technology)
PE 0603755N (Ship Self Defense)
PE 0603852N (Cooperative Engagement Capability)
PE 0604518N (CIC Conversion)
PE 0604755N (Ship Self Defense)
PE 0603514N (Ship Combat Survivability)
Acquisition Strategy: Not applicable.

D. Schedule Profile: Not applicable.
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Exhibit R-3 Cost Analysis

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E/BUDGET ACTIVITY 4 Combat System Integration PE 0603582N Combat System Integration S0164

Cost Categories Contract Performing Tota Fy99 Fy 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract

Primary Hardware Development

Ancillary Hardware Development

Systems Engineering

Licenses

Tooling

GFE

Award Fees

Subtotal Product Devel opment

Remarks: Not applicable.

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks: Not applicable.
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E/BUDGET ACTIVITY 4

PROGRAM ELEMENT NAME AND NUMBER
Combat System Integration PE 0603582N

PROJECT NAME AND NUMBER
Combat System Integration S0164

Cost Categories Contract Performing Tota FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Integration Interoperability Testing WR/RC NSWC PHD 5.7 8.4 VAR. 10.2 VAR. CONT. CONT.

WR/RC NSwWC DD 1.6 14.5 20.2

MIPR JPO DISA 1.0

MIPR JPO GSA 0.5
BG Interop Eng & Analysis WR/RC NSWC PHD 1.0 6.0 VAR. 6.0 VAR. CONT. CONT.

NSWC DD 8.0 8.0
Contract Engineering Support VAR. VARIOUS 13 23 VAR. 2.3 VAR. CONT. CONT.
Travel NAVSEA Travel .04 .04 .04 CONT. CONT.
Subtotal Test & Evaluation 111 39.2 46.7
Remarks:
Program Management Support
Program M anagement Personnel
Travel
Labor (Research Personnel)
Overhead
Subtotal Management

Remarks: Not applicable.
Total Cost | 111|302 | | 467 | | | CONT. | conT. |
Remarks:
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY 1319/ BA 4 R-1ITEM NOMENCLATURE
Conventional Munitions/ 0603609N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Total Cost
Total P.E. Cost 36.870 40.596 34.309 31.318 29.791 30.307 30.882 38.160 Continuing Continuing
K 2299 Non-Nuclear Expendable 1.732 2.287 1.360 .895 .959 .981 1.005 1.030 Continuing Continuing
Ordnance (NNEO)
S0363 Insensitive Munitions 9.826 12.449 8.177 9.875 9.946 9.944 10.004 16.753 Continuing Continuing
Advanced Devel opment
S2611 Env Safe Energetic Materials .998
K1821/U1821 Conventional 21.351 24.862 24772 20.548 18.886 19.382 19.873 20.377 Continuing Continuing
Fuze/Warhead Package
K2393/U2393 Optical Correlator 3.961 0 0 0 0 0 0 0 0 3.961
Tech.
Quantity of RDT&E Articles & cost

A. Mission Description and Budget Item Justification
Non-Nuclear Expendable Ordnance (NNEO) (Project K2299): Thisitem addresses improvements to Navy surface launched (2T) non-nuclear expendable ordnance. It supports
transition of the Multi-Function Fuze from Engineering and Manufacturing Development (E& MD) to production
I nsensitive M unitions Advanced Development (IMAD) (Project S0363): Most Navy munitions react violently when exposed to unplanned stimuli such asfire, shock and bullet
impact, thus presenting a great hazard to ships, aircraft, and personnel. This IMAD program will provide, validate, and transition technology for explosives, propellants, and

ordnance to enable production of munitions insensitive to unplanned stimuli with no reduction to combat performance.
Environmentally Safe Energetic Materials (Project S2611): This project will mature and demonstrate energetic materials and processes for explosives, propellants, and

pyrotechnics which minimize or eliminate any adverse environmental impact normally associated with these materials in production and demilitarization. These new
environmentally safe materials will meet insensitive munitions and system performance requirements while lowering the total ownership costs of the weapon systems.
Conventional Fuze/Warhead Package (Project U1821): The Navy requiresimproved lethality of air and surface launched ordnance to defeat advanced threats. Current specific
requirements and initiatives to address them include: the ability to defeat anti-ship missiles attacking at extremely low altitudes by improving SPARROW Missile through the
Missile Homing Improvement Program (MHIP) to counter deceptive countermeasures; demonstrate advance missile advance missile fuzing systemsto defeat extremely low
altitude and low observable targets with the Advance Threat Fuze; develop advanced integrated guidance /fuzing and warhead mass-focusing systems to increase lethality against
current and emerging threats. This project will, in future years, also provide the vehicle to address emergent requirements by transitioning mature fuze and warhead technol ogy
from conceptual developments to engineering devel opment with minimum technical and financial risk.
Optical Correlator Technology (Project U2393): The purpose of this effort is to enhance next generation Target Discrimination and Aimpoint selection performance.
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY 1319/BA 4 R-1ITEM NOMENCLATURE
Conventional Munitions / 0603609N

B. Program Change Summary:

FY 1998 FY 1999 FY 2000

FY 1999 President’s Budget: 37.236 39.775 48.766
Appropriated Value: 38.390 40.775
Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget:

a. SBIR reduction -0.441

b. Congressional undistributed reduction -1.054

¢. Minor pricing adjustments 0.162 -0.179 0.041

d. Below threshhold reprogramming -0.187

e. Congressional program increase 1.000

f. PBD 606 Civilian pay rates 0.206

g. PBD 604 inflation -0.498

h. PBD 426 working capitol -0.099

i. NB86 priority item offsets -6.660

j. Insensitive munitions decrease -4.600

k. Low expenditure rate -2.847
FY 2000 President’s Budget Submit: 36.870 40.596 34.309

Schedule: Not applicable.
Technical: Not applicable
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
1319/4

Program Element Name & No.
Convention Munitions/0603609N

Project Name and Number.

Non-Nuclear Expendable Ordnance (NNEO) K2299

Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 1.732 2.287 1.360 .895 .959 .981 1.005 1.030 Continuing Continuing
RDT&E Articles Qty

A. Mission Description and Budget I1tem Justification:

This budget item addresses improvements to Navy surface launched (2T) non-nuclear expendable ordnance (NNEO) outside existing operational requirements. The commodities
comprising 2T NNEO are: Major and medium caliber gun ammunition, small arms ammunition, other ship gun ammunition, pyrotechnics, and demolition items. There are no
other RDT&E budget items supporting the 2T NNEO program. This project supports the Multi-function Fuze (MFF), Mk 2 Grenade proximity Fuze and Cargo Competent Fuzes.
These fuzes will be used with 5”/54 gun ammunition.

FY 98 PLANS: ($1.732) Multi- Function Fuze (MFF): Incorporate pre-planned product improvement programs to reducechsteamitncrease producibility 3| tems
include: new battery and semiconductor bridgewire.

FY 99 PLANS: ($2.269) Multi-Function Fuze (MFF): Incorporate changes to the design of the fuze which reduces cospronuedsikty and improves performance.
Pl items include: new battery and semiconductor bridgewire. Achieve Milestone Il1.
($.018) Portion of extramural program is reserved for Small Business Innovation Research assessoefarioe with 15 USE38.
FY 00 PLANS: ($1.360) Multi-Function Fuze (MFF): Incorporate pre-planned product improvement programs to reduce foste inoiease producibility and performance.

Pl items include: multi-plexing air mode and initial velocity sensor.

B. Other Program Funding Summary

1. (V) Related RDT&E: PE 0603795 (Naval Saaé Fire 8pport)
2. (V) The 5"/54 Improved Conventional Munition projectile will be qualified with the MFF. MS Ill scheduled for 3Q FY 1999.

Procurement of Ammunition, Navy and Marine Corps (PANMC) 5"/54 Ammunition, BLIN 025000, Cost Code AC893 (Reno)

To Total
FY1998 FY1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
0.0 11.0 6.2 8.8 9.0 9.3 9.4 9.5 TBD TBD
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
1319/4

Program Element Name & No.
Convention Munitions/0603609N

Project Name and Number.
Non-Nuclear Expendable Ordnance (NNEO) K2299

C. Acquisition Strategy: Award 5-Y ear (Multi-Y ear) Contract for MFF. AsP®l are completed, they will be incorporated into the next production lot.

D. Schedule Profile

FY 1998

Program
Milestones

Engineering
Milestones

T&E
Milestones

Contract
Milestones

FY 1999

3Q MSliI
4Q10C

1Q TECHEVAL
OPEVAL

3Q PRODUCTION
3QP3

FY 2000

1Q TECHEVAL P3|
1Q OPEVAL P3|

1Q PRODUCTION P?|

R-11temNo54 -40of 54-19

Exhibit R-2a RDT&E Project Justification
(Exhibit R-2, Page 4 of 19)

UNCLASSIFIED




Exhibit R-3 Cost Analysis

UNCLASSIFIED
|

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

1319/4 Conventional Munition/0603609N Non-Nuclear Expendable Ord (NNEO) K2299
Cost Categories Contract Performing Tota Fy99 Fy 00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development WR DAH .254 .753 VAR .241 VAR CONT. CONT. | N/A
CICPFF ALLIANT 322 .536 VAR .094 VAR CONT. CONT. | N/A
SS/CPFF MOTORALA .300 .200 VAR .150 VAR CONT. CONT. | N/A
Ancillary Hardware Development
Systems Engineering
Licenses
Tooling
GFE
Award Fees
Subtotal Product Devel opment .876 1.489 485 CONT. CONT. | N/A

Remarks:

Development Support Equipment

Software Development

Training Development

Integrated Logistics Support

Configuration Management

Technical Data

GFE

Subtotal Support

Remarks

UNCLASSIFIED
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

1319/4 Conventional Munition/0603609N Non-Nuclear Expendable Ord (NNEO) K2299
Cost Categories Contract Performing Tota FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & Pys FY99 | Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation WR DAH .208 150 VAR 375 VAR CONT. CONT. | N/A
WR CHINA LAKE .150 .200 VAR .200 VAR CONT. CONT. | N/A

Operational Test & Evaluation WR COMOPTEVFOR 400 .148 VAR 0
Tooling
GFE

Subtotal T& E .758 498 575 CONT. CONT. | N/A
Remarks:
Contractor Engineering Support
Government Engineering Support WR DAH .200 .200 11/ 98 .200 11/ 99 CONT. CONT. | N/A
Program Management Support WR DAH .054 .080 11/ 98 .080 11/.99 CONT. CONT. | N/A
Program Management Personnel
Travel WR DAH .010 .010 11/ 98 .010 11/99 CONT. CONT. | N/A
Labor (Research Personnel)
Overhead/MISC WR DAH .010 .010 11/ 98 .010 11/ 99 CONT. CONT. | N/A

Subtotal Management 274 .300 .300 CONT. CONT. | N/A
Remarks:

Total Cost: | 1008 | 2.269 | [ 1360 | | CONT. | CONT. | N/A
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E / BA4 CONVENTIONAL MUNITIONS/0603609N INSENSITIVE MUNITIONS ADVANCED DEVELOPMENT/S0363
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete Total Cost
Project Cost 9.826 12.449 8.177 9.875 9.946 9.944 10.004 16.753 CONT CONT
RDT&E Articles Qty

A. (U) Mission Description and Budget Item Justification:

Most Navy munitions react violently when exposed to unplanned stimuli such as fire, shock and bullet impact, thus presenting agreat hazard to ships, aircraft and
personnel. This program will provide, validate and transition technology to all new weapon devel opments and priority weapon systems and enable production of
munitions insensitive to these stimuli with no reduction in combat performance. The Insensitive Munitions (IM) Advanceuieat€lmogram is the Navy's
focused effort on propellants, propulsion units, explosives, warheads, fuzes and pyrotechnics to reduce the severityaridboleiffragment impact reactiong
minimizing the probability for sympathetic detonation, both in normal storage and in use, increasing ship survivabilisiand patformance and readiness
requirements. Each technology area is divided into subtasks addressing specific munition/munition class IM deficieryaés. naterials producibility is
demonstrated to assure national capability to produce and load munitions systems. The program is being closely codrditreteMilitary Departments,
NATO and allied countries to eliminate redundant efforts and maximize efficiency. A joint service IM requirement has bisdddwnsensitive munitions are
identified as a DoD critical technology requirement and considered as part of a weapon design per DoD 5000.2R.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS:

* (U) ($1.239) Validated and assessed weapon systems POA&Ms for IM compliance. Compiled and analyzed weapon system, &emeigatid ma
generic technology IM test data.

* (V) ($3.300) Demonstrated high explosives that showed improved IM characteristics while maintaining or improving operé&ionahpe.
Completed scale-up of a castable CL-20 based explosive, and initiated performance and vulnerability testing. Contirva¢idqualifi
of improved underwater explosives. Continued development of enhanced blast and low cost metal accelerating explosives.

¢ (U) (%$4.400) Evaluated and demonstrated IM propellants and propulsion systems which provided improved or comparable e &sformsaneice
systems and better IM characteristics. Combined candidate IM propellants and case concepts to demonstrate complianckpeitfotMance
requirements. Completed demonstration and evaluation of prototype IM advanced booster propulsion systems for large3diacheteigreater,
rocket motors for surface missile systems (SMS). Demonstrated high stiffness composite motor cases
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E / BA4 CONVENTIONAL MUNITIONS/0603609N INSENSITIVE MUNITIONS ADVANCED DEVELOPMENT/S0363

(V) ($0.887) Continued evaluation of IM ordnance concepts. Conducted system demonstrations of new high explosives combined with improved
warhead and booster for potential application to JSOW unitary variant. Continued modeling application that reduced and enhanced IM warhead
design and test efforts.

. (U) FY 1999 PLAN:

(U) ($1.575) Validate and assess weapon systems POA&Msfor IM compliance. Compile and analyze weapon system, energetic material and generic
technology IM test data.

(V) ($4.200) Demonstrate high explosives that show improved IM characteristics while maintaining or improving operational performance.
Demonstrate deformable high explosives for new Anti-Air-Warfare Warheads. Demonstrate internal blast explosive and high performance pressed
metal accelerating explosives and begin qualification when warranted. Qualify an insensitive high bubble energy underwater explosive. Complete
qualification of a castable CL-20 based explosive and low cost metal accelerating explosive.

(U) ($1.075) Evaluate IM ordnance concepts. Conduct system demonstrations of new high explosives combined with improved warhead and booster
designed to support technology transitions. Continue modeling applications that reduce and enhance IM warhead design and test efforts.

(V) ($5.581) Evaluate and demonstrate IM propellants and propulsion systems which provide improved or comparable performance to in-service
systems and better IM characteristics. Combine candidate IM propellants and case concepts to demonstrate compliance with IM and performance
requirements. Initiate scale-up, performance and vulnerability testing of ADN based propellant. Demonstrate performance of super high-pressure
composite case motor. Demonstrate insensitive high-energy booster propellants and motors.

(U) ($0.018) Portion of extramural program isreserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN:

($1.450) Continue validation and assessment of weapon systems POA&Ms for IM compliance. Continue compilation and analysis of weapon system,
energetic material and generic technology IM test data.

(U) ($2.940) Demonstrate high explosives that show improved IM characteristics while maintaining or improving operationa performance.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E / BA4

Program Element Name & No.
CONVENTIONAL MUNITIONS/0603609N

Project Name and Number.
INSENSITIVE MUNITIONS ADVANCED DEVELOPMENT/S0363

Demonstrate high performance cast explosive. Initiate qualification of internal blast explosive, high performance pressed metal accelerating explosive
and deformable explosive and transition to weapon systems. Begin qualification of high performance, low cost replacement for initiator explosives.
Complete qualification of high performance booster explosive.

e (U) ($1.000) Evaluate IM ordnance concepts. Conduct system demonstrations of new high explosives combined with improved warhead and booster
designed to support technology transitions. Continue modeling applications that reduce and enhance IM warhead design and test efforts.

* (V) ($2.787) Evaluate and demonstrate IM propellants and propulsion systems which provide improved or comparable performance to in-service
systems and better IM characteristics. Combine candidate IM propellants and case concepts to demonstrate compliance with IM and performance
requirements. Complete scale-up, performance and vulnerability testing of ADN based propellant. Demonstrate an insensitive, multi-mission, high
performance rocket motor. Evaluate and demonstrate hybrid rocket motor concepts for IM compliance. Demonstrate high-pressure propellantsin
high-pressure composite motor cases.

B. (U) OTHER PROGRAM FUNDING SUMMARY: NOT APPLICABLE

(U) RELATED RDT&E:

(U) PE 0601153N (Defense Research Sciences)
(U) PE 0602111N (Surface/Aerospace Surveillance and Weapons Technol ogy)
(U) PE 0602314N (Undersea Surveillance and Weapons Technol ogy)
(U) PE 0602315N (MCM, Mining and Special Warfare Technology)

(U) PE 0603216N (Aviation Survivability) Project W0592 Aircraft and Ordnance Safety
(U) PE 0604603N (Unguided Conventional Air-launched Weapons)
(U) Cooperative technology transfer efforts with all weapons project offices are in progress.

C. (U) ACQUISITION STRATEGY: NOT APPLICABLE

R-11temNo 54 -90f 54-19

Exhibit R-2a RDT& E Budget Item Justification
(Exhibit R-2, Page 9 of 19)

UNCLASSIFIED




UNCLASSIFIED

Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E / BA4

Program Element Name & No.
CONVENTIONAL MUNITIONS/0603609N

Project Name and Number.
INSENSITIVE MUNITIONS ADVANCED DEVELOPMENT/S0363

D. (U) SCHEDULE PROFILE: NOT APPLICABLE
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Exhibit R-3 Cost Analysis

Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

PROJECT NAME AND NUMBER

1319/4 Conventional Munition/0603609N INSENSITIVE MUNITIONS ADVANCED
DEVELOPMENT/S0363

Cost Categories Contract | Performing Tota FY99 FY99 FY 00 FY 00 Cost To Tota Target
(Tailor to WBS, or System/Item Method Activity & PYs Cost Award Cost Award Complete | Cost Value of
Requirements) & Type Location Cost Date Date Contract
Technology Development WR VARIOUS 76.981 4.985 11/98 2.947 11/99 CONT CONT NA
Subtotal Product Devel opment WR VARIOUS 76.981 4.985 2.947 CONT CONT | NA
Remarks: Performing activities include:

NSWC/DAHLGREN, NSWC/INDIAN HEAD, NAWC WP DIV/CHINA LAKE AND NSWC/CRANE
Demonstration Test & Evaluation WR VARIOUS 91.415 5.900 11/98 3.780 11/99 CONT CONT NA
Subtotal T&E WR VARIOUS 91.415 5.900 3.780 CONT CONT | NA
Remarks: Performing activities include:

NSWC/DAHLGREN, NSWC/INDIAN HEAD, NAWC WP DIV/CHINA LAKE AND NSWC/CRANE
Program Management Support WR NSCW/IH 23.867 1.539 11/98 1.425 11/99 CONT CONT | NA
Travel PD NAVSEA Travel .190 .025 10/98 .025 11/99 CONT CONT | NA
Subtotal Management 24.057 1.564 1.450 CONT CONT | NA
Remarks:
Total Cost 192.453 | 12.449 8.177 CONT CONT | NA
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E / BA4 CONVENTIONAL MUNITIONS/0603609N ENVIRONMENTALLY SAFE ENERGETIC MATERIALS/S2611
Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete Total Cost
Project Cost 0 .998 0 0 0 0 0 0 .998 .998
RDT&E Articles Qty

A. (U) Mission Description and Budget Item Justification:

The development, manufacture and demilitarization of energetic materials generate significant quantities of waste. The generation and subsequent disposal of this waste
has come under increased scrutiny and regulation by Federal, State and local officials. Additionally, due to environmental compliance and waste disposal issues, the
cost of energetic materialsisrapidly increasing. New technologies, energetic materials and ingredients that minimize any adverse environmental impact are being
developed within the Navy'’s science and technology initiatives. These technologies are commonly referred to as "green” energetic materials. The efforts under this
project will provide, validate, and transition technology for explosives, propellants and pyrotechnics using materials and compositions that have low adverse
environmental impact in production and demilitarization, will meet insensitive munitions requirements and will have no reduction to combat performance.

(U) PROGRAM ACCOMPLISHMENTSAND PLANS:

1. (U) FY 1998 ACCOMPLISHMENTS: NOT APPLICABLE

2. (U) FY 1999 PLAN:

*  (U)(%$.980) Evaluate and demonstrate solventless processing of explosive molding powder. Demonstrate the recycle, recovery and reuse and of
hydrolyzable rocket propellant formulations. Evaluate aternate low environmental impact explosive molecules to replace current nitramines. Evaluate
and predict the environmental impact and associated life cycle costs for energetic materials and processes.

* (V) ($.018) Portion of extramural programisreserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN: NOT APPLICABLE

B. (U) OTHER PROGRAM FUNDING SUMMARY: NOT APPLICABLE
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E / BA4

Program Element Name & No.
CONVENTIONAL MUNITIONS/0603609N

Project Name and Number.
ENVIRONMENTALLY SAFE ENERGETIC MATERIALS/S2611

(U) RELATED RDT&E:

(U) PE 0601153N (Defense Research Sciences)
(U) PE 0602111N (Surface/Aerospace Surveillance and Weapons Technol ogy)

(U) PE 0602314N (Undersea Surveillance and Weapons Technol ogy)
(U) PE0602315N (MCM, Mining and Special Warfare Technology)

(U) PE 0603216N (Aviation Survivability) Project W0592 Aircraft and Ordnance Safety

(U) PE 0604603N (Unguided Conventional Air-launched Weapons)

C. (U) ACQUISITION STRATEGY: NOT APPLICABLE

D. (U) SCHEDULE PROFILE: NOT APPLICABLE
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
1319/4 Conventional Munition/0603609N ENVIRONMENTALLY SAFE ENERGETIC
MATERIALS/S2611
Cost Categories Contract | Performing Tota FY99 FY99 FY 00 FY 00 Fyo1 Fyo1 Cost To Tota Target
(Tailor to WBS, or System/Item Method Activity & PYs Cost Award Cost Award | Cost Award | Complete | Cost Value of
Requirements) & Type Location Cost Date Date Date Contract
Technology Development WR VARIOUS 0 445 2/99 0 NA 0 NA 445 445 NA
Subtotal Product Devel opment WR VARIOUS 0 445 0 0 445 445 NA

Remarks: Performing activities include:
NSWC/DAHLGREN, NSWC/INDIAN HEAD, NAWC WP DIV/CHINA LAKE AND NSWC/CRANE

Demonstration Test & Evaluation WR VARIOUS 0 A78 2/99 0 NA 0 NA 478 478 NA

Subtotal T&E WR VARIOUS 0 478 0 0 478 478 NA

Remarks: Performing activities include:
NSWC/DAHLGREN, NSWC/INDIAN HEAD, NAWC WP DIV/CHINA LAKE AND NSWC/CRANE

Program Management Support WR NSCW/IH 0 .075 2/99 0 NA 0 NA .075 .075 NA
Travel PD NAV SEA Travel 0 0 NA 0 NA 0 NA 0 0 NA
Subtotal Management 0 .075 0 0 .075 .075 NA
Remarks:

Total Cost 0 .998 0 0 .998 .998 NA
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E / BA4

Program Element Name & No.
CONVENTIONAL MUNITIONS/0603609N

Project Name and Number.
Conventional Fuze and Warhead Package (K1821/U1821)

Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 21.351 24.862 24.772 20.548 18.886 19.382 19.873 20.377 Continuing Continuing
RDT&E Articles Qty

A. Mission Description and Budget I1tem Justification

The Navy requires improved lethality of air and surface launched ordnance to defeat advanced threats. Thisisthe only Navy 6.3B RDT&E program that

addresses improvements in warhead and fuze technology to meet this requirement. This program is a significant vehicle for orderly planning and timely and
effective transition of Navy 6.2 and 6.3A investmentsinto E& MD missile/weapon systems. This program addresses increased |ethdity
against current and emerging threats, is responsive to all mission areas -- anti-air, strike, defense suppression, theater defense and ship defense, and supports
development of complete ordnance sections. The current, on-going projects address significant technology advancements for missile systems by developing: a
mass focusing ordnance, maturing physical concepts to enhance anti-air kill probability, advanced ordnance with augmented overland cruise missile defense

capability, strike ordnance with deep penetration payload, and advanced seeker technology. The program supports the full spectrum of missile advanced

development and technology improvements, and in future years will continue to provide the vehicle to address emergent requirements by transitioning mature

development efforts into weapon systems with minimal technical and financial risk.

1. (U) FY 1998 ACCOMPLISHMENTS:

e (U) ($4.132) DIRECTIONAL ORDNANCE SYSTEM: Assembled demonstration hardware. Conducted system demonstration. Developed

specifications, drawings, and design and test data reports. Prepared system demonstration report.

*  (U) ($.324) ADVANCED STRIKE WARFARE HIGH VELOCITY PENETRATOR: Initiated effort to demonstrate high velocity penetrating payl oad

(warhead and fuze) for enhancing penetration of deeply buried targets.

«  (U) ($.671) ORDNANCE COMPONENTS TECHNOLOGY:: Continued effort with customized S-A components. Continued very high energy density

capacitors and high G fiber optic accelerometer efforts.

e (U) ($8.217) Advanced Seeker Technology: Initiated advanced seeker technology devel opment effort.
e (U) ($8.007) ADVANCE ORDNANCE SECTION (FORMERLY OVERALAND CRUISE MISSILE DEFENSE/DIRECT HIT): Continued with

warhead concept characterization studies, target interaction, lethality and vulnerability model updates for 15 selected targets, and conducted end-game

effectiveness and evaluation studies. Continued with reactive material for ATD risk reduction efforts.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E / BA4 CONVENTIONAL MUNITIONS/0603609N Conventional Fuze and Warhead Package (K1821/U1821)

2. (U) FY 1999 PLAN:

($.360) DIRECTIONAL ORDNANCE SYSTEM: Conduct quick look scaling design/test.

($6.295) ADVANCED STRIKE WARFARE HIGH VELOCITY PENETRATOR: Continue with the effort to demonstrate the penetrating payload
(warhead and fuze) for enhancing penetration of deeplt buried targets.

($1.100) ORDNANCE COMPONENT TECHNOLOGY: Complete efforts on high energy density capacitors and high G fiber optic accelerometer.
Initiate efforts on near field contact sensors and enhanced low energy exploding foil initiator.

($7.849) ADVANCED ORDNANCE SECTION: Complete interim down select to 3-4 warhead concepts variants. Incorporate updated fuze models,
conduct critical experiments, perform fabrication/evaluation studies, perform end-game statistical assessments. Incorporate reactive fragments
vulnerability models.

($8.330) ADVANCED SEEKER TECHNOLOGY': Continue with advanced seeker technology development effort.
($.300) ADVANCED AIR TO AIR: Initiate advanced air to air development effort. Conduct value added studies.
($.628) Portion of extramural program isreserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

3. (U) FY 2000 PLAN:

($1.210) ADVANCED STRIKE WARFARE HIGH VELOCITY PENETRATOR: Complete warhead case design and evaluation. Complete fuze/S-A
evaluation and selection. Complete high explosive evaluation and selection. Conduct missile system demonstration of baseline concept (300lbs
payload). Initiate 750Ibs payload missile application and payload integration effort.

($1.200) ORDNANCE COMPONENT TECHNOLOGY: : Initiate efforts on delayed functioning exploding fail initiator (EFI) and identify friend or foe
circuits (SSA/TDD)

($5.045) ADVANCED ORDNANCE SECTION: Down select to 2 concepts. Conduct component and systems tests. Complete draft warhead/fuze
performance reguirements and draft systems specifications.

($1.270) ADVANCED AIR TO AIR: Define ordnance system requirements and applicable technology to satisfy these requirements. Initiate prototype
design and devel opment.

(V) ($16.047) ADVANCED SEEKER TECHNOLOGY': Continue with advanced seeker technology effort.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E / BA4 CONVENTIONAL MUNITIONS/0603609N Conventional Fuze and Warhead Package (K1821/U1821)

B. Other Program Funding Summary: Not applicable.

C. Acquisition Strategy: Not applicable.

D. Schedule Profile: Not Applicable.
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

PROGRAM ELEMENT NAME AND NUMBER

Conventional Fuze and Warhead Package /

1319/4 Conventional Munition/0603609N K1821/U1821
Cost Categories Contract Performing Total FY99 FY00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award FY 00 Award Cost To Tota Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Design and Analysis WR NSWC/DD 28.123 4.359 11/98 .618 11/99 Continuing | Cont. N/A
WR NAWC/China Lake 55.042 4.463 11/98 .830 11/99 Continuing | Cont. N/A
CPAF Motorola/Raytheon 4.474 2.800 12/98 1.900 12/99 .600 9.774 9.774
PD Office of Special 7.751 7.130 12/98 13.104 | 12/99 Continuing | Cont. N/A
Projects
Hardware Fabrication & Procurement | WR NSWC/DD 5.000 .700 11/98 .700 11/99 Continuing | Cont. N/A
WR NAWC/China Lake 6.500 .800 11/98 .800 11/99 Continuing | Cont. N/A
CPAF Motorola/Raytheon .300 .200 12/98 .100 12/99 .600 .600
PD Office of Special 1.100 1.200 12/98 3.000 12/99 Continuing | Cont.
Projects
Subtotal Product Devel opment 108.290 | 21.652 21.052 10.374
Remarks:
Development Support Equipment
Software Development
Training Development
Integrated Logistics Support
Configuration Management
Technical Data
GFE
Subtotal Support
Remarks:
Cost Categories Contract Performing Tota FY99 Fy 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 Award Fy00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Demonstration Test & Evaluation WR NSWC/DD 10.447 1.500 11/98 2.000 11/99 Cont. Cont.
WR NAWC China Lake 10.482 1.500 11/98 1.500 11/99 Cont. Cont.
Subtotal T&E 20.929 3.000 3.500
Remarks:
Program Management Support WR NSWC/DD 1.899 .075 11/98 .075 11/99 Cont. Cont.
WR NAWC China Lake 3.135 .075 11/98 .075 11/99 Cont. | Cont.
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UNCLASSIFIED
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APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER Conventional Fuze and Warhead Package /
1319/4 Conventional Munition/0603609N K1821/U1821
FPI TMAI .010 11/98 .020 11/99 Cont. Cont.
Travel PD NAV SEA Travel .200 .050 11/98 .050 11/99 Cont. Cont.
Labor (Research Personnel)
Overhead
Subtotal Management 5.234 .210 .220
Remarks:
Total Cost 134.453 | 24.862 24.772
Remarks:

R-1I1tem N0 54 - 19of 54-19
Exhibit R-3 RDT& E Budget Item Justification
(Exhibit R-2, Page 19 of 19)

UNCLASSIFIED




UNCLASSIFIED

p - DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE
4 - Demonstration/Validation 0603611M Marine Corps Assault Amphibious
Vehicles
COST (In Mill FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Millions) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
B0020 ADVANCED AMPHIBIOUS ASSAULT VEHICLE 67202 103966 94843 110584 128929 149593 69778 55496 Continuing| Continuing
(AAAV)
Quantity of RDT&E Atrticles 1 2 11

A. (U) Mission Description and Budget Item Justification:

(U) The AAAV program will field a successor to the Marine Corps’ current amphibious vehicle, the AAV7ALl. The AAAV will pttowidencipal means of tactical
surface mobility for the Marine Air-Ground Task Force (MAGTF) during both ship-to-objective maneuver and subsequent coatibas@strore as part of the Navy arjd
Marine Corps Operation Maneuver from the Sea Doctrine. The AAAV will provide the Marine Corps with the capability totleedalitgpectrum of military missions
from humanitarian operations to conventional combat operations. The AAAV replaces the AAV7A1 vehicle.

(U) Justification for Budget Activity: The AAAV Program was approved by the Defense Acquisition Board (DAB) which conducted a Milestone | review in 1995
signifying the beginning of the Program Definition and Risk Reduction (PDRR) phase. During this phase three (3) prototyggedesigned, frabricated, and undergo
Development and Operational testing..

(U) FY 1998 Accomplishments:

e (U $ 60419 Continued PDRR phase, conducted preliminary and critical prototype design reviews. Continued Modeling and Siminétatednd
fabrication of long lead subsystem/components for the AAAV Personnel (P) prototypes. Initiate AAAV Survivability program.

e (U) % 3513 Continued to provide in-house technical support.

- (U) S 3270 Continued to provide program support to coordinate and update program planning, program analysis, and program execution.

(U)Total $ 67202
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DATE
February 1999

BUDGET ACTIVITY

PE NUMBER AND TITLE

4 - Demonstration/Validation 0603611M Marine Corps Assault Amphibious

Vehicles

(U) FY 1999 Planned Program:

e (V) S
e (U S
e (V) S
- U)$
N (O)
(U)Total $

92135

2451
5282

1550

2548
103966

Continue PDRR phase, initiate and compl ete assembly of first prototype, initiate extensive contractor prototype testing. Initiate AAAV
Command (C) System development. Initiate second and third prototype assembly. Continue AAAV Survivability program.

Continue to provide in-house technical support.

Continue to provide program support to coordinate and update program planning, program analysis, and program execution. |nitiate software
Independent Verification and Validation (IV& V).

Complete armor validation and initiate armor characterization testing. I nitiate combined government/contractor prototype acceptance testing.

SBIR: Portion of program reserved for Small Business Innovation Research assessment with 15 U.S.C. 638 (f)().

(U) FY 2000 Planned Program:

e U)S

e (U)S

- U)$

- US

(U)Total $
()

$

77974

3383

5486

4500

94843

3500

Continue PDRR phase. Complete assembly of second and third prototypes. Complete extensive contractor testing of all three prototypes.
Continue AAAV (C) system development. Continue AAAV Survivability program.

Continue to provide in-house technical support.

Continue to provide program support to coordinate and update program planning, program analysis, and program execution. Continue software
IV&V.

Initiate and complete combined government/contractor Developmental Testing-1 (DT-1) , Initiate Early Operational Assessment (EOA) testing,
Initiate and complete ballistic hull & turret testing.

Initiate Smart Work initiatives to reduce production and operational support costs
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DATE
February 1999

BUDGET ACTIVITY PE NUMBER AND TITLE

4 - Demonstration/Validation 0603611M Marine Corps Assault Amphibious
Vehicles

B. (U) Project Change Summary FY 1998 FY 1999 FY 2000

(U) Previous President’'s Budget 68186 104822 92795

(U) Adjustments to Previous President’s Budget -984 -856 2048

(U) Current Budget Submit 67202 103966 94843

(U) Change Summary Explanation:

(U) Funding: FY 1998 reflects an increase of below threshold reprogramming of $1,203 thousand and a decrease of $2,18% BBiRartely2000/01
reallocation of funds. FY 1999 reflects a return of funds reduced in previous years, a decrease of $856 thousand fod MER®MG anonomic and R&D general
reductions. FY 2000 reflects funding adjustments for non-pay inflation and Smart Work initiatives for the AAAV engine.

(U) Schedule:  Not applicable.

(U) Technical:  Not applicable.

C. (U) Other Program Funding Summary FY 1998 FY 1999 FEY 2000 FEY 2001 FY 2002 FEY 2003 FEY 2004 FEY 2005 To Total
(APPN, BLI #, NOMEN) Compl Cost

(U) PANMC, BLI# 147500, AAAV 7083 17872 Cont. Con

(U) PMC, BLI# 202200, AAAV 36270 182627 274602 Cont. Cont.

(U) Related RDT&E

(U) PE 0206623M (Marine Corps Ground Combat/Supporting Arms Systems), Project C0021, AAV7AL.
(U) PE 0206623M (Marine Corps Ground Combat/Supporting Arms Systems), Project C2237, AVTB.
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DATE
N Hebruary 1999
Fi - Brmwere LA 2 A L 2 VA2 L I L 7% I > L ﬁ‘eﬂ-'lﬁl‘ee'-laﬁel-ﬁ‘ii-'lal‘tﬁ"laﬂ'ﬁ-‘hm.
ngtration/\Maliddtion ¢ 9 9603611 arine|Corpps Asgault Amphjbiogs
I - Il Jan|01 CDR @hid&%u IOC|Feb 06 FOC Aug
Mar 9% - Dec

Protg Rollout (3) Aug P9 - Dec|99
Contfactor Aug 99 - Jan[00
Prot¢ Beli%esnefiule Prpfile ¢ Janfoo
DT I Jan 00 -Julop M= ] Aug|00 - Fely 03
1
EOA[MCOTEA) J Jul0g-Oct 0

Fel 01
EMD ‘ Feb 01 Dec 0§
EMD

END Design
Del'y} Protos Oct Op - Jun 03
DT IJRAM-D 2 dct 02 - War 05
LFTQE Mdy 04 - Nlay 05
I0T& I Apr 0F- Sep Op
L Jul 03
LRIP]Facilitization [ 200000000000 x|
IRy & Sep 07
LRIH Deliveries I—
12 | 27 62 101

FRP Facilitization Dec 05
JLLTI [ I00000000000 Aug -
FRP 200 200 ]200 | 200 | 112 912

! PDRR vehicle tests continue for the period Aug 00 to Feb 03 for EMD design solutions and the accumulation of reliability data.

22 ENID vehicles go to LFT&E; 9 vehicles continue RAM-D testing for Apr 04 to Mar 05.

®Lon

lead time items (LLTI) that are not affected by redesign.
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DATE
February 1999

BUDGET ACTIVITY PE NUMBER AND TITLE
4 - Demonstration/Validation 0603611M Marine Corps Assault Amphibious

Vehicles
A. (U) Project Cost Breakdown FY 1998 FY 1999 FY 2000
Product Development 60419 92135 81474
Support and Management 6733 10281 8869
Test and Evaluation 50 1550 4500
Total 67202 103966 94843
B. Budget Acquisition History and Planning Infor mation
Performing Or ganizations
Contractor or Contract
Government Method/Type Award or Performing Project Total
Performing or Funding Obligation Activity Office Prior to Budget to Total
Activity Vehicle Date EAC EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Organizations
GDLS (PDRR) CPAF JUN 96 64851 60419 92135 81474 CONT. CONT.
EMD award FEB 01 CONT. CONT.
Support and M anagement Organizations
TMA Alex, VA CPFF DEC 93 3925 3925 3262 663 0 0 0 3925
Support Contract FFF SEP 98 0 0 3745 3851 CONT. CONT.
Misc. Contracts CPFF Various CONT. CONT. 5587 2257 3770 1335 CONT. CONT.
Misc. Gov. labs WR Various CONT. CONT. 8301 3513 2451 3383 CONT. CONT.
Program Office WR OCT 96 2773 2773 2773 0 0 0 2773
Personnel Costs
Modeling & WR Various 4361 4361 3146 300 315 300 300 4361
Simulation
Test and Evaluation Organizations
Miscellaneous Various Various CONT. CONT. 1235 50 1550 4500 CONT. CONT.

Government Furnished Property

R-1Lineltem 55 page5 of 6




DATE

February 1999

BUDGET ACTIVITY PE NUMBER AND TITLE
4 - Demonstration/Validation 0603611M Marine Corps Assault Amphibious
Vehicles
Contract
Method/Type Award or Total
Item or Funding Obligation  Delivery Prior to Budget to Totd
Description Vehicle Date Date FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Property
27 0 0 0 0 27
Support and M anagement Property
Test and Evaluation Property
Tota
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Subtotal Product Development 64878 60419 92135 81474 CONT. CONT.
Subtotal Support and Management 23069 6733 10281 8869 CONT. CONT.
Subtotal Test and Evaluation 1235 50 1550 4500 CONT. CONT.
Total Project 89182 67202 103966 94843 CONT. CONT.
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UNCLASSIFIED

iy x DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) Feb 1999
epruary
BUDGET ACTIVITY PE NUMBER AND TITLE
4 - Demonstration/Validation 0603635M Marine Corps Ground
Combat/Supporting Arms Systems
COST (In Th o FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
Total Program Element (PE) Cost 41118 54251 42654 17698 4900 3659 1078 796| Continuing| Continuing
C1964 Antiarmor Weapon System 327 427 633 610 640 896 832 551| Continuing| Continuing
C2112 Howitzer, Medium Towed 155MM XM777 (LW 36180 32332 23237 12105 0 0 0 0 0 131931
155)
C2113 Predator Short Range Assault Weapon (SRAW) 4611 12781 13371 492 0 0 0 0 0 144060
C2256 Integrated Infantry Combat System (lICS) 0 730 751 768 0 0 0 0 0 2249
C2507 Small Unit Riverine Craft (SURC) 0 0 3038 1750 226 10 0 0 0 5024
C2508 Light Strike Vehicle 0 0 1624 1973 4034 2753 246 245 122 10997
C2614 SMAW Follow-On 0 2993 0 0 0 0 0 0 0 0
C2615 Trajectory Corrected Munitions (TCM) 0 4988 0 0 0 0 0 0 0 0

Quantity of RDT&E Articles

(U) Mission Description and Budget Item Justification: This PE supports the demonstration and validation of Marine Corps Ground/Supporting Arms Systems for

utilization in Marine Air-Ground Expeditionary Force amphibious operations.

(V) Justification for Budget Activity: Thisprogram isfunded under DEMONSTRATION & VALIDATION because it develops and integrates hardware for

experimental test related to specific ground weapon system applications.
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UNCLASSIFIED

oy - DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C1964
Combat/Supporting Arms Systems
COST (In Th d FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
C1964 Antiarmor Weapon System 327 427 633 610 640 896 832 551| Continuing| Continuing
Quantity of RDT&E Articles

A. (U) Mission Description and Budget Item Justification:

(U) This project provides for Marine Corps participation in the Joint Anti-Armor Program entitled Javelin (Advanced Anti-Tank Weapon System - Medium (AAWS-M))
and the Anti-Armor Weapon System - Heavy (AAWS-H). The Javelin weapon system will provide the Marine Corps and Army with state-of-the-art capability to destroy
sophisticated and future armored threats. No such medium anti-armor system is currently available to the infantryman. The AAWS-H isalong range, antitank weapon
system that will replace the Tube Launched, Optically Tracked, Wire Guided Missile System. 1t will satisfy an operational requirement to provide increased range (4000
meters), increased |ethality against all armored threats, to include explosive reactive armor, active protection, increased probability of hit and kill and increased gunner
survivability. Possible Light Armored Vehicle-Anti Tank usage would promote commonality among Marine Corps systems.

(U) FY 1998 Accomplishments:

167 Conducted Engineering/Technical Support to monitor and participate in production qualification testing (PQT) & pre-planned product

improvements (P3I) for Javelin.
151 Conducted Engineering/Technical Support to monitor and participate in technical developmentsin the AAWS-H
9 Prepared necessary Marine Corps documentation for AAWS-H Milestone |.

327

(U) FY 1999 Planned Program:

N (O)
N (O)
N (O)
(U)Total $
L (O) I
c (U)S
LN (O) I
LN () I
(U)Total $

201

Engineering/Technical Support to monitor and participate in PQT & P3I for Javelin.

196 Engineering/Technical support to monitor and participate in devel opmental testing and technical developmentsin the AAWS-H program.
29 Prepare necessary Marine Corps documentation for the AAWS-H program.
1 Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.

427
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. DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C1964
Combat/Supporting Arms Systems

(U) FY 2000 Planned Program:

e (U)S 237 Engineering/Technical support to monitor and participate in PQT and P3I for the Javelin program.

e (U) % 372 Engineering and Technical Support to monitor and participate in technical developmentsin the AAWS-H program.

- (U) % 24 Prepare necessary Marine Corps documentation for the AAWS-H program.

(U)Totd $ 633

B. (V) Project Change Summary FY 1998 FY 1999 FY 2000

(U) Previous President’'s Budget 411 429 489

(U) Adjustments to Previous President’'s Budget -84 -2 +144

(U) Current Budget Submit 327 427 633

(U) Change Summary Explanation: Decrease of $84 thousand due to minor affordability changes in FY 1998. FY 2000 diner¢agaci®ased participation in both the

Javelin and AAWS-H programs in response to complying with directions as to be set forth in the results of the Anti-Arneoné&tegsitudy and revised economic
assumption and general adjustments.

C. (U) Other Program Funding Summary FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
(APPN, BLI #, NOMEN) Complete Cost
(U) PMC BLI# 301100 57,802 82,653 92,737 32,181 1,048 1,065 114 139 0 30

(U) Related RDT&E
PE 0604611A

R-1Line ltem 57 Budget Item Justification

b,890

(Exhibit R-2, Page 3 of 32)

UNCLASSIFIED
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oy - DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C1964
Combat/Supporting Arms Systems
D. (U) Schedule Profile

Javelin

FY 1998 FY 1999 FY 2000 FY 2001 TO COMPLETE
Program
Milestones
Contract 1Q MY Contract 3Q MY Contract 1Q FY00 2™ Multiyear Contract
Milestones Award Award Award (FY00-02)
Fielding 3Q FY99-4Q FY03
AAWSH

FY 1998 FY 1999 FY 2000 FY 2001 TO COMPLETE
Program MSI
Milestones
Studies & Analysis 1Q Analysis of Alternatives

Milestones
Developmenta Testing - Army

Fielding

NN\

TBD
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UNCLASSIFIED

oy - DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground Cc2112
Combat/Supporting Arms Systems
COST (In Th d FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete

C2112 Howitzer, Medium Towed 155MM XM777 (LW 36180 32332 23237 12105 0 0 0 0 0 131931

155)

Quantity of RDT&E Articles 8

A. (U) Mission Description and Budget Item Justification: (U) The LW155 isthe replacement for the aging, operationally deficient M 198 155 Howitzer for the

Marine Corps and the Army. The LW155 retains the current M 198 howitzer's range, but will weigh 9,000 pounds compared to the M198's 16,000 pounds. The weight
reduction significantly improves transportability and mobility by sea, air, and land platforms and enables the LW155 to emplace, displace, and bold shift in half the time of
the current system while increasing the rate of fire. Thus, the LW155 provides greater transportability and mobility in strategic/tactical movements. The LW155isajoint
Marine Corps and Army program, with the Marine Corps as the Lead service. The Joint Operational Requirements Document (JORD) was approved by the Assistant
Commandant of the Marine Corps on 27 June 1996. The JORD was validated and approved by the Army on 29 September 1995. A MS /Il Marine Corps Program Decision
Memorandum (MCPDM) was approved on 5 February 1996. After a ten month “shoot-off” between competitors a three year EitiBasosityaed with Cadillac Gage
Textron Inc. on 17 March 1997. On 21 December 1998, the three parties involved in the development of the LW155 sigradagreseuient whereby Vickers
Shipbuilding and Engineering Limited (VSEL) took over prime contractor responsibilities from Cadillac Gage Textron. T&Etoanf the government were all in
agreement that this move was in the best interest of fielding the advanced Howitzer to Marine and Army units.

(U) FY 1998 Accomplishments:

- (U) % 2,100 Provided government program management support.

e (U) S 2,110 Provided Army Research, Development, and Engineering Center (ARDEC) matrix development engineering to systenafletyistjaality
assurance, corrosion prevention.

e (U) S 2,195 Provided other government development engineering to system, logistics, safety, quality assurance and includedfmav@8DEK of the
FY 1999 effort.

e (U) S 24,225 Continued contractor development engineering and prototype manufacturing. Labor/material for 8 prototypes.

e (U) % 935 Conducted system development test and evaluation at Yuma Proving Grounds, AZ (fatigue and wear).

- (U)$ 4,615 Conducted engineering and manufacturing development of pototypes at Benet Labs and Watervliet Arsenal, NY.

(U)Total $ 36,180
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UNCLASSIFIED

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground Cc2112

Combat/Supporting Arms Systems

(U) FY 1999 Planned F’rogram:

Provide government program management support.

ARDEC contine matrix development engineering to system, logistics, safety, quality assurance, corrosion prevention.

Provide other government devel opment engineering to system, logistics, safety, quality assurance.

Continue and complete contractor development engineering and prototype manufacturing. Restructure efforts such as Alterrate Propellant
Ignition System, Modular Artillery Charge System Compatibility, Long-Range Barrel, and Auto-Rammer to reduce risk and enhance system
performance established in the Joint Operational Requirements Document (JORD).

Conduct system development test and evaluation at Y uma Proving Grounds, AZ (wear, firing table).

Conduct engineering and prototype manufacturing at Benet Labs and Watervliet Arsenal, NY.

Portion of extramural program reserved for Small Business Innovation Research (SBIR) assessment in accordance with 15 USC 638.

Program management support.

ARDEC continue matrix development engineering to system, logistics, safety, quality assurance, corrosion prevention.
Engineering and manufacturing development (EMD) contract increment.

Provide other government development engineering support to logistics and quality assurance.

Conduct technical test series (fatigue, recoil durability, cold, hot/humid, corrosion, transportability, logistics demonstration).

- (U) S 2,100
e (U) S 2,778
e« (U) S 116
e (U) S 21,525
e (U) S 2,774
e (U) S 2,617
e (U) S 422
(U)Tota$ 32,332
(U) FY 2000 Planned Program:
() 2,100
« (U S 2,200
e (U S 9,188
e (U S 2,100
e (U S 7,649
(U)Totd $ 23,237
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground Cc2112

Combat/Supporting Arms Systems

B. (U) Project Change Summary FY 1998 FY 1999 FY 2000

(U) Previous President’'s Budget 37,635 25,409 8,349
(U) Adjustments to Previous President’'s Budget -1,455 +6,923 +14,888
(U) Current Budget Submit 36,180 32,332 23,237

(U) Change Summary Explanation:

(U) Funding: The FY 1998 decrease is due to SBIR transfer and a minor affordability adjustment. The FY 1999 incresaa&vefitéion Congressional
increase for program restructure. The FY 2000 increase reflects program rebaselining, revised economic assumption aafjdsjeresrisl

(U) Schedule: Changes show restructure of program.

(U) Technical: Not applicable.

C. (V) Other Program Funding Summary FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FEY 2005 To Total
(APPN, BLI #, NOMEN) Compl Cost
(U) PMC, BLI #218500, Howitzer, Medium 0 0 0 9,763 91,427 115,445 144,231 88,241 0 449

Towed 155MM XM777 (LW 155)

(U) Related RDT&E: PE 0604854A (Artillery Systems-Engineering Development)
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground Cc2112

Combat/Supporting Arms Systems

(U) Schedule Profile

Schedule Profile

Activity FY95 Fyoe | Fvo7 Fyos | Fyos | Fyoo Fyoi | Fyo2 | Fyos | Fyoa | Fvos | Fvoe | Fyo7 | Fvos FY09
LW155 Milestone 0 L3
LW 155 Milestone /Il <
Shoot-off AR
LW155 EMD Phase _ AN
DT /MOT&E

Milestone Il 0
USMC LW 155 Production A \

Dollars ($M) Fyos| Fvoe| Fvor Fygos| Fyoo ] Fvoo Fyoi | Fyo2 | Fyos | Fyoa | Fvos| Fvoe ] Fyo7 | Fvos [ Total
USMC RDTE 6.3 |14.4 135) 36.2 |32.3 | 232 | 121 138.0
USMC LW155 Prod 0 10.0 Jo1.4 l115.4)144.2 | 88.2 449.2
Quantity 70 120 Ji70 90 450
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UNCLASSIFIED

DATE
RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2112
Combat/Supporting Arms Systems
A. (U) Project Cost Breakdown FY 1998 FY 1999 FY 2000
Project Cost Categories
a. Primary Hardware Devel opment 24,225 21,947 9,188
b. Government Developmental Engineering 4,305 2,894 4,300
c. Program Management Support 2,100 2,100 2,100
d. Test and Evaluation 935 2,774 7,649
e. Conduct Engineering and Prototype Manufacturing, AZ 4,615 2,617 0
Benet & Watervliet Arsenal, NY
Total 36,180 32,332 23,237
R-1Line ltem 57 Budget Item Justification
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UNCLASSIFIED

RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2112

Combat/Supporting Arms Systems

B. Budget Acquisition History and Planning I nformation
Performing Organizations
Contractor or Contract
Government Method/Type Award or Performing Project Total
Performing or Funding Obligation Activity Office Prior to BudgetTo Total
Activity Vehicle Date EAC EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Organizations
Cadiliac Gage CPIF Mar 1997 28,640 28,640 5,639 23,001 0 0 0 28,640
Textron, Inc., New
Orleans, LA
VSEL CPIF Dec 1998 35,612 35,612 0 1,224 19,900 9,188 5,300 35,612
Barrow-In-Furance
UK
Kara CPIF Feb 1999 2,491 2,491 0 0 1,625 0 866 2,491
Bedford, PA
ARDEC, MIPR Oct 1996 12,115 12,115 3,227 2,110 2,778 2,200 1,800 12,115
Picatinny, NJ
ARDEC, MIPR Oct 1996 4,494 4,494 4,494 0 0 0 0 4,494
Picatinny, NJ
(Source Selection
Evaluation Board)
Misc Government  MIPR Various 11,119 11,119 5,408 2,195 116 2,100 1,300 11,119
Accounts
SBIR N/A N/A N/A N/A 0 0 422 0 0 422
Support and M anagement Organizations
PMO LW 155, MIPR Oct 1996 15,867 15,867 7,562 2,100 2,100 2,100 2,005 15,867
Picatinny, NJ
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RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2112
Combat/Supporting Arms Systems
B. Budget Acquisition History and Planning I nformation
Performing Organizations
Contractor or Contract
Government Method/Type Award or Performing Project Total
Performing or Funding Obligation Activity Office Prior to Budget to Total
Activity Vehicle Date EAC EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Test and Evaluation Organizations
Misc Government  MIPR Varies 3,376 3,376 3,376 0 0 0 0 3,376
Activities
Y uma Proving MIPR Feb 1996 1,900 1,900 1,900 0 0 0 0 1,900
Ground, Yuma, AZ
(Shoot-off)
Y uma Proving MIPR Oct 1996 12,929 12,929 737 935 2,774 7,649 834 12,929
Ground, YumaAZ
Government Furnished Property
Contract
Method/Type Award or Total
Item or Funding Obligation Delivery Prior to Budget to Total
Description Vehicle Date Date FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Property
Benet Labs, MIPR Various Various 2,111 4,615 2,617 0 0 9,343
Watervliet Arsenal,
NY

Support and M anagement Property

Test and Evaluation Property
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DATE
RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2112
Combat/Supporting Arms Systems
Total
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete  Program
Subtotal Product Development 20,879 33,145 27,458 13,488 9,266 104,236
Subtotal Support and Management 7,562 2,100 2,100 2,100 2,005 15,867
Subtotal Test and Evaluation 6,013 935 2,774 7,649 834 18,205
Total Project 34,454 36,180 32,332 23,237 12,105 138,308
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Lk DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2113
Combat/Supporting Arms Systems
COST (In Th d FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
C2113 Predator Short Range Assault Weapon (SRAW) 4611 12781 13371 492 0 0 0 0 0 144060
Quantity of RDT&E Articles 25 51 103

A. (U) Mission Description and Budget Item Justification:

(U) Predator (SRAW) will provide the Marine Corps with alethal, disposable, fire and forget, top-attack, soft launch for firing from enclosed spaces, proliferable, accurate,
night vision capable, lightweight, main battle tank killer. Modularity of the system will allow development of optimal warheads (flame, bunker-busting, multi-purpose) to fit
on the flight module.

(U) FY 1998 Accomplishments:

- (U S 4,385 Continued Engineering & Manufacturing Development (EMD) Phase of program. This effort forward financed with $4,296M of FY 97 funds.
e (U) S 226 Provided Program Management (PM)/In-House Support

(U)Totdl $ 4,611
(U) FY 1999 Planned Program:

- U s 8,700 Continue EMD Phase of program.

- U s 419 Conduct Modeling & Simulation Independent Validation and Verification.

L (V) 380 Preparation for Operationa Testing.

- (U) S 2,419 Engineering/Technical services to complete Developmental Testing (DT)

L (V) 609 PM/In-House Support/Engineering Change Proposals (ECP)

- U)s 254 Portion of extramural program reserved for Small business | nnovation Research assessment in accordance with 15 USC 638.
(U)Totd $ 12,781

R-1Line ltem 57 Budget Item Justification
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2113

Combat/Supporting Arms Systems

) FY 2000 Planned F’rogram:

- (U S 7,000 Complete EMD Phase of the program.

- (U) S 1,971 Conduct Operational Testing.

- (U) S 205 Complete Modeling & Simulation

- (U) S 1,330 PM/In-House Support/ECPs

e (U) % 2,865 Engineering/Technical Services Support

(U)Total $ 13,371

B. (U) Project Change Summary FY 1998 FY 1999 FY 2000

(U) Previous President’'s Budget 2,311 9,827 0
(U) Adjustments to Previous President’'s Budget +2,300 +2,954 +13,371
(U) Current Budget Submit 4,611 12,781 13,371

(U) Change Summary Explanation:
(U) Funding: Adjustments to funding are due to program restructuring and EMD program execution.

(U) Schedule: Operational Testing (OT) rescheduled®®@ FY 2000 from 2 Qtr FY 1999 due to restructuring of the program and EMD program extensig
with MS 11l rescheduled for2Qtr FY 2000.

(U) Technical: Missile sensor problems resulted in additional evaluation, correction and testing.

R-1Line ltem 57 Budget Item Justification
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Lk DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2113
Combat/Supporting Arms Systems
C. (V) Other Program Funding Summary FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FEY 2004 FEY 2005 To Total
(APPN, BLI #, NOMEN) Compl Cost
(U) PMC, 308900, Predator (SRAW) 0 0 0 27,142 26,120 26,902 103,684 146,690 145,083 475,621
(U) Related RDT&E: Not Applicable
D. (U) _Schedule Profile:
1997 1998 1999 2000 2001 2002 2003 2004 2005
Task Name start_[4[1]2[3]4[1]2]3][4[1]2]3]4]|1]2[3][4[1]2]3]4[1]2[3]4[1][2]3]4[1]2]3]4]1]2]3]4
Milestone Il Approval 6l4/o:
Engineering and Manufacturing Design Phase 6/4/9¢ y
Contract Award 6/4/9¢
Preliminary Design Review (PDR) 9/13/9
Fab & Test Engineering Models 4/13/9¢ [
Critical Design Review (CDR) 102109 1
Fab Tech Eval Hardware 7/8/9¢ |
Development Testing (DT) EEVZEVCT ! ]
LRIP of IOT&E Hardware 7/28/9¢ [ |
Initial Operational T&E (IOT&E) 1/6/0¢ m
MS Il Approval 9/2/0¢ P
Production, Fielding/Deployment & Operation Support 11/22/0¢ >
Production Contract Award 11/22/0( *
Initial Operational Capability (Est.) 3/12/0¢ *
Full Operational Capability (Est.) 6/25/0¢
R-1Line ltem 57 Budget Item Justification

(Exhibit R-2, Page 15 of 32)

UNCLASSIFIED




UNCLASSIFIED

RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3)

DATE
February 1999

BUDGET ACTIVITY
4 - Demonstration/Validation

PE NUMBER AND TITLE
0603635M Marine Corps Ground

PROJECT
C2113

Combat/Supporting Arms Systems

A. (U) Project Cost Breakdown
a. Primary Hardware Devel opment

Totd

b (o Bad

Airframe & Launcher
Electronics

Propulsion & Ordnance
System Integration

. Materials and Subcontracting
. Test Evaluation and Equipment in Support of

Product Development
Support Equipment
Development Tests
Qualification Tests
Government Support

. Production Support

Engineering Support
First Article Inspection and Test
Manufacturing and Process Engineering

. Program Support

Quality Assurance

Procurement

ILS Support
System Engineering

. Project/Technical Management
. Government Engineering/Technical Services

PM/In-House Support/ECPs
Operational Testing

FY 1998 FY 1999 FY 2000
240 0 0
0 0 0
240 0 0
0 0 0
0 0 0
840 1030 1490
1025 2000 0
0 0 0
0 0 0
875 1860 0
150 140 0
930 2910 3250
0 410 920
0 0 0
930 2500 2330
270 1190 980
90 310 180
60 170 90
120 710 710
430 610 460
650 960 820
0 2419 2865
226 863 1330
0 799 2176
4,611 12,781 13,371
R-1Lineltem 57
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DATE

February 1999

BUDGET ACTIVITY
4 - Demonstration/Validation

PE NUMBER AND TITLE
0603635M Marine Corps Ground
Combat/Supporting Arms Systems

B. Budget Acquisition History and F’Ianninq Information

Performing Organizations

Contractor or Contract

Government Method/Type Award or Performing
Performing or Funding Obligation Activity
Activity Vehicle Date EAC
Product Development Organizations

Lockheed Martin SS/ICPIF 2 June 94 114,564
Electronics and

Missiles, Orlando

Support and M anagement Organizations

NSWC Dahlgren, WR 1 Oct 96 21,148
VA

Miscellaneous Various Various 4,687
Test and Evaluation Organizations

Marine Corps 2,351
Operational Test

Activity

CECOM MIPR 1,310

Project Total
Office Prior to Budget to Total
EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
114,564 94,479 4,385 8,700 7,000 2000 114564
21,148 15,547 0 2,419 2,865 317 21148
4,687 2,093 226 863 1,330 175 4687
2,351 0 0 380 1,971 0 2351
1,310 686 0 419 205 0 1310




UNCLASSIFIED

RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3)

DATE

February 1999

BUDGET ACTIVITY
4 - Demonstration/Validation

PE NUMBER AND TITLE

0603635M Marine Corps Ground
Combat/Supporting Arms Systems

PROJECT
C2113

Government Furnisned 5roperty

Contract

Method/Type Award or
Item or Funding Obligation
Description Vehicle Date

Product Development Property
Support and M anagement Property

Test and Evaluation Property

Subtotal Product Devel opment
Subtotal Support and Management
Subtotal Test and Evaluation
Tota Project

C. (U) Eunding Profile: Not Applicable

Delivery

Date

Total
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete Program

Total
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
94,479 4,385 8,700 7,000 0 114,564
17,640 226 3,282 4,195 492 25,835
686 0 799 2,176 0 3,661
112,805 4,611 12,781 13,371 492 144,060
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2256

Combat/Supporting Arms Systems

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost

COST (In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete

C2256 Integrated Infantry Combat System (IICS) 0 730 751 768 0 0 0 0 0 2249

Quantity of RDT&E Articles

A. (U) Mission Description and Budget Item Justification: (U) USMC name for this program is now Integrated Infantry Combat System (I1CS) for dismounted combat
Marines. The program will enhance the Marine’s battlefield capabilities through the development and integration of antafdddnme systems/components and
technologies into a cohesive, timely and combat effective system. These systems/components include weapon, integratsehtidimptatective clothing,
communications and target acquisition technologies. This will provide the infantryman with increased lethality, surandlsittyational awareness enhancements.
Initial funding in this line will be utilized to determine and exploit integration opportunities on existing infantry equighignwill be fielded in the near future. Funds
will also be utilized for the Research & Development of a future integrated system which is modular in design which wdllteahafamtrymans mobility, lethality,
survivability and communications.

(U) FY 1998 Accomplishments:

(U)Total $ 0 FY 1998 funding is contained in PE 0603640M.
(U) FY 1999 Planned Program:
- (U) % 117 Transition from the Technology Demonstration Phase to the Program Definition and Risk Reduction (PDRR) phase. Réyticiphee f
Joint Army/Marine Corps program. Develop Marine unique sub-systems and aspects.
e (U) % 119 Initiate integration of existing infantry equipment as determined and recommended by previous studies.
e (U) S 476 Studies, analysis and support services.
- U) S 18 Portion of extramural program reserved for Small Business Innovation Research assessment in accordance with 15 USC 638.
(U)Total$ 730
R-1Line ltem 57 Budget Item Justification
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2256
Combat/Supporting Arms Systems

) FY 2000 Planned F’rogram:

e (U S 515 Integration of existing infantry equipment as determined and recommended by previous studies.
e (U) % 136 Continued development and coordination w/US Army Land Warrior Program.

- (U) % 100 Studies, analysis and support services.

(U)Total$ 751

B. (V) Project Change Summary FY 1998 FY 1999 FY 2000

(U) Previous President’s Budget 0 744 853

(U) Adjustments to Previous President’'s Budget 0 -14 -102

(U) Current Budget Submit 0 730 751

(U) Change Summary Explanation:
(U) Funding: Decrease of $14k in FY 1999 due to minor affordability changes. FY 00 decrease is due to revised econptitiocsaaadmgeneral adjustments.

(U) Schedule: Not Applicable

(U) Technical: Not Applicable

R-1Line ltem 57 Budget Item Justification
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2256
Combat/Supporting Arms Systems
C. (U) Other Program Funding Summary FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Complete Cost
(U) PE 64657M,C2256 (RDT&E,N) 0 0 0 0 1768 1784 1801 1817 Cont. Cont.

(U) Related RDT&E:
(U) PE 0602131M (Marine Corps Landing Force Technology)
(U) PE 0603640M (Marine Corps Advanced Technology Demonstration)
(U) PE64657M (US Army Land Warrior Program)

D. (U) Schedule Profile:

R-1Line Item 57 Budget Item Justification
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DATE

February 1999

BUDGET ACTIVITY
4 - Demonstration/Validation

PE NUMBER AND TITLE

0603635M Marine Corps Ground
Combat/Supporting Arms Systems

INTEGRATED INFANTRY COMBAT SYSTEM

Milestone 0 ADM
Milestone |
AOA Decision
Raytheon SOW - Defining System
CRD
KPP Development
COE - MCCDC
PLCCE
APBA
Executive Summary

Milestone | ADM

wos3

[#6/18

96 97 98 99 00
Task Name Q3[ Q4] Q1] Q2] Q3] Q4| Q1] Q2] Q3] Q4] Q1] Q2] Q3] Q4] Q1[Q2] Q3] Q4| Q1] Q2] Q3] Q4| Q1
Milestone O

FONS I

MNS

[e12/1
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Lk DATE

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT

4 - Demonstration/Validation 0603635M Marine Corps Ground C2507

Combat/Supporting Arms Systems
COST (In Th d FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
C2507 Small Unit Riverine Craft (SURC) 0 3038 1750 226 10 0 5024
Quantity of RDT&E Articles

A. (U) Mission Description and Budget Item Justification:

G
G
G
G
)R
G
(U)Total $

368
325
150
625
1,500

70
3,038

(U) FY 1998 Accomplishments. Not Applicable.
(U) FY 1999 Planned Program: Not Applicable.

(U) FY 2000 Planned Program:

System Analysis for SURC integration and testing of non-developmental components.
Developmental Test Plan/Conduct Developmental Testing / Performance and Functioning testing.
Commercial Design Review for non-developmental integration.

Procure Candidate Hulls and conduct modifications for the integration of non-developmental candidate sub-systems.
Procure and Integrate candidate Engines, Propulsion System, Navigation and Communication System, and Weapon

System Mountsinto Hulls.

Provide Government Project Management and Documentation Support for the SURC Program.

R-1Line Item 57

(U) The Small Unit Riverine Craft (SURC) will provide tactica mobility and a weapons platform for elements of a Marine Air Ground Task
Force (MAGTF) Ground Combat Element (GCE) in the Riverine Environment. The SURC will replace the Rigid Raiding Craft (RRC) which

was fielded 12 years ago. It will augment the larger Riverine Assault Craft (RAC) in riverine operations to include troop transport, troop
insertion, and extraction, convoy ops, and application of fires.

Budget Item Justification
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BUDGET ACTIVITY
4 - Demonstration/Validation

B. (U) Project Change Summary

(U) Previous President’'s Budget
(U) Adjustments to Previous President’'s Budget
(U) Current Budget Submit

(U) Change Summary Explanation:
(U) Funding: New Start

(U) Schedule: New Start
(U) Technical: N/A
C. (U) Other Program Funding Summary

(APPN, BLI #, NOMEN)
(U) PMC BLI # 667000, SURC

(U) Related RDT&E

E. (U) Schedule Profile

RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
PE NUMBER AND TITLE PROJECT
0603635M Marine Corps Ground C2507
Combat/Supporting Arms Systems
FY 1998 FY 1999 FY 2000
0 0 0
0 0 +3038
0 0 3038
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
Compl Cost
0 0 0 0 3189 2363 2219 0 0 7

R-1Line ltem 57 Budget Item Justification
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE

February 1999

BUDGET ACTIVITY

4 - Demonstration/Validation

SMALL UNIT RIVERINE CRAFT (SURC)

PE NUMBER AND TITLE

0603635M Marine Corps Ground
Combat/Supporting Arms Systems

PROJECT
C2507

Task Name

1999

2000

2001

2002

2003 2004 2005

Q2|Q3[Q4

Q1]Q2[Q3[Q4

Q1]Q2Q3[Q4

Q1]Q2Q3[Q4

Q1]Q2/Q3[Q4]Q1|Q2[Q3]Q4|Q1]Q2[Q3[Q4

Q1

ORD Approval

MS |

R & D Contract
Integration & Testing
MS I

Operational Testing
Integrated Logistics Support
MS Il

Contract Award

I0C

FOC

& 4115

47/15

10/11

715 /%

o7 12
4 12

U1 SR, 3120

I 5L
#5/1

47/15

#6/30
# 525

R-1Line Item 57
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RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2507
Combat/Supporting Arms Systems
A. (U) Project Cost Breakdown FY 1998 FY 1999 FY 2000
a. Government Developmental Engineering / Contract 0 0 2125
development.
b. Test and Evaluation. 0 0 325
¢. Conduct Engineering and Prototype Devel opment. 0 0 518
d. Program Management Support 0 0 70
Total 0 0 3038
B. Budget Acquisition History and Planning I nformation
Performing Organizations
Contractor or Contract
Government Method/Type Award or Performing Project Total
Performing or Funding Obligation Activity Office Prior to Budget to Total
Activity Vehicle Date EAC EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Organizations
NSWC Carderock, WR Oct 1999 2651 2651 0 0 0 2125 526 2651
Suffolk, VA
NSWC Carderock, WR Oct 1999 1289 1289 0 0 0 518 771 1289
Suffolk, VA
Support and M anagement Organizations
ALSInc. triangle MIPR Oct 1999 150 150 0 0 0 70 80 150
VA
Test and Evaluation Organizations
NSWC, Carderock, WR Oct 1999 934 934 0 0 0 325 609 934

Suffolk VA

R-1Line Item 57
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RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3)

DATE

February 1999

BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2507
Combat/Supporting Arms Systems
Government Furnisned 5roperty
N/A
Contract
Method/Type Award or Total
Item or Funding Obligation Delivery Prior to Budget to Total
Description Vehicle Date Date FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Product Development Property
Support and M anagement Property
Test and Evaluation Property
Total
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Subtotal Product Development 0 0 0 2643 1297 3940
Subtotal Support and Management 0 0 0 70 80 150
Subtotal Test and Evaluation 0 0 0 325 609 934
Total Project 0 0 0 3038 1986 5024

R-1Line Item 57
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Lk DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2508
Combat/Supporting Arms Systems
COST (In Th d FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Cost to Total Cost
(In Thousands) Actual Estimate Estimate Estimate Estimate Estimate Estimate Estimate Complete
C2508 Light Strike Vehicle 0 1624 1973 4034 2753 246 245 122 10997
Quantity of RDT&E Articles

A. (U) Mission Description and Budget Item Justification: This project developsa joint MV-22 aircraft transportable, light strike, wheeled vehicle. _The Light Strike

Vehicle (LSV) will provide reconnaisance units with a high mobility weapons platform. It will improve ground reconnaissance mobility and support awide variety of

missions. The LSV will replace the Fast Attack Vehicles (FAVs) currently employed throughout the Marine Air Ground Task Force (MAGTF).

(U) FY 1998 Accomplishments: Not Applicable.

(U) FY 1999 Planned Program: Not Applicable.

(U) FY 2000 Planned Program:

- L) s 1200
- L) s 174
- ) S$ 250
(U)Total $ 1,624

Demonstration and Validation of two contract design vehicles.
In House program management and TAD/travel.
Engineering Support.

R-1Line Item 57
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2508

Combat/Supporting Arms Systems

[B. (U) Project Change summary FY 1908 FY 1909 FY 2000
(U) Previous President’'s Budget 0 0 0
(U) Adjustments to Previous President’'s Budget 0 0 +1624
(U) Current Budget Submit 0 0 1624

(U) Change Summary Explanation:

(V) Funding: Transition from Advanced Technology Demonstration efforts.

(U) Schedule: Not applicable

(U) Technical: Not applicable

C. (U) Other Program Funding Summary FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 To Total
(APPN, BLI # NOMEN) Compl Cost
(U) 204000 Light Strike Vehicle

0 16080 29459

(U) Related RDT&E: SOCCOM joint particpation in LSV program. 295 510 545

R-1Line Item 57
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Lk DATE
RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit) February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2508
Combat/Supporting Arms Systems
D. (U) ScheduleProfile
LIGHT STRIKE VEHICLE
1998 1999 2000 2001 2002 2003 2004 2005

Task Name Q1 Q3 Q1L [ Q3 QL [ Q3 Q1 [ Q3 Q1 [ Q3 QL [ Q3 Q1 [ Q3 QL [ Q3

Milestone | - 324

Program Announcement - Commercement Business Daily

Procurement Package Preparation

Release Solicitation - Accelerated / Streamlined Acquisition 4 3/25

Contractor Proposal Preparation (60 days) (|

Government Source Selection (60 days) =

Award 2 Contracts - Design with Option v

Downselection

Milestone Il 11/30

Detailed Design & ILS for Fabrication (1 contractor)

Delivery of Vehicles to Government

Operational Testing (OT I/1l) - 3 vehicles =

Milestone 11l < 91

R-1Line Item 57
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RDT&E BUDGET ITEM JUSTIFICATION SHEET (R-2 Exhibit)

DATE

February 1999

BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT

4 - Demonstration/Validation 0603635M Marine Corps Ground C2508
Combat/Supporting Arms Systems

A. (V) Project Cost Breakdown FY 1998 FY 1999 FY 2000

1. Systems Engineering 0 0 1200

a.  Program management and Support 0 0 274

b. Government Engineering Support 0 0 120

c. Miscellaneous 0 0 30

Total 0 0 1624

B. Budget Acquisition History and Planning I nformation

Performing Organizations

Contractor or Contract

Government Method/Type Award or Performing Project Total

Performing or Funding Obligation Activity Office Prior to Budget to Total

Activity Vehicle Date EAC EAC FY 1998 FY 1998 FY 1999 FY 2000 Complete Program

Product Development Organizations

NSWC-Carderock, 3860 3860 0 0 0 1525 2335 3860

MD

Support and M anagement Organizations

Acquisition 467 467 0 0 0 99 368 467

Logistics Systems,

Dumfries, VA

Test and Evaluation Organizations

NSWC-Carderock, 6670 6670 0 0 0 0 6670 6670

MD

R-1Line Item 57
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RDT&E PROGRAM ELEMENT/PROJECT COST BREAKDOWN (R-3) ™ February 1999
BUDGET ACTIVITY PE NUMBER AND TITLE PROJECT
4 - Demonstration/Validation 0603635M Marine Corps Ground C2508
Combat/Supporting Arms Systems

Government Furnished Property: Not applicable

Contract

Method/Type Award or Total
Item or Funding Obligation  Delivery Prior to Budget to Total
Description Vehicle Date Date FY 1998 FY 1998 FY 1999 FY 2000 Complete Program

Product Development Property
Support and M anagement Property

Test and Evaluation Property

Tota
Prior to Budget to Total
FY 1998 FY 1998 FY 1999 FY 2000 Complete Program
Subtotal Product Devel opment 1525 2335 3860
Subtotal Support and Management 99 368 467
Subtotal Test and Evaluation 0 6670 6670
Total Project 1624 9373 10997

R-1Line Item 57
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

RDT&E,N/BA 4

R-1ITEM NOMENCLATURE
Joint Service Explosive Ordnance Disposal (EOD) Development 0603654N

COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Tota Cost
Total P.E. Cost 10.1 10.5 11.2 10.9 9.3 9.2 9.4 9.6 Continuing Continuing
JT Service Explosive Ordnance
Disposal Systems/Q0377 45 5.1 6.1 6.1 6.3 6.4 6.5 6.7 Continuing Continuing
EOD Diving Systems/Q1317 5.7 5.3 5.1 4.7 3.0 2.8 2.9 2.9 Continuing Continuing
Quantity of RDT&E Articles & cost Various Various Various Various Various Various Various Various

A. Mission Description and Budget Item Justification: ThisisaJoint Service Program. This program provides for the devel opment of Explosive Ordnance
Disposal tools and equipment for use by all military services. The responsibility is assigned to the Navy as single service manager, by Department of
Defense Directive 5160.62 of 26 April 1989, for management of the Joint Service Explosive Ordnance Disposal Research and Devel opment Program.
Increasing types of foreign and domestic weapons necessitate a continuing development program to provide Explosive Ordnance Disposal personnel of all
military service with the special equipment and tools required to support thismission. This program also provides life support related equipment necessary to
support the performance of Navy Explosive Ordnance Disposal tasks underwater. This equipment must have inherently low acoustic and magnetic signatures
in order to allow the Explosive Ordnance Disposal technician to safely approach, render-safe and dispose of sea mines and other underwater ordnance.

B. Program Change Summary:

FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget: 10.301 10.756 11.200
Appropriated Value: 10.701
Adjustment to FY 1998 Appropriated Value/
FY 1999 President’s Budget: -.559 -298 +.32
FY 2000 DON Budget Submit: 10.142 10.458 11.168

Funding: Decreases are due to general adjustments.

Schedule: Not applicable for Q0377. Q1317-The Acoustic Firing System (AFS) Acquisition Program Baseline references#helifichhies
experienced during recent developmental testing that has subsequently resulted in additional testing requirements, rAedificegidhs to key
hardware components and corrections to software have extended the schedule by six months.

Technical: Not applicable.

R-1ItemNo 58 - 1 of 58 - 14
Exhibit R-2 RDT& E Budget Item Justification
(Exhibit R-2, Page 1 of 14)
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

Program Element Name & No.

Project Name and Number.

RDT&E,N/BA 4 JT Service EOD Development 0603654N JT Service EOD Systems/Q0377

Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Cost to Complete | Total Cost
Project Cost 45 5.1 6.1 6.1 6.3 6.4 6.5 6.7 Continuing Continuing
RDT&E Articles Qty Various | Various | Various | Various | Various | Various | Various | Various

A. Mission Description and Budget Item Justification: Provides Explosive Ordnance personnel of all military services with the specialized equipment and tools
required to support their mission of detection, location, identification, rendering-safe, recovery, field and laboratory evaluation, and final disposal of nuclear,
conventional, chemical, and biological munitions, including improvised explosive devices.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. FY 1998 ACCOMPLISHMENTS:

Lightweight Disposable Disrupter (LIDD).

N

. FY 1999 PLAN:

($1.924) Obtain Milestone |11 decision for RONS and MCD projects.
($2.038) Continue development of the Classified Project |1 and LIDD projects.
($1.159) Conduct Analysis of Alternatives studies of the Explosive Safe/Arm Monitor, and Large Improvised Explosive Device (IED) Neutralization

projects. Initiate the Improved (Standoff) Disrupter Tools (Small Caliber Dearmer and Standoff Disrupter) projects.

3. FY2000 PLAN:

e ($.900) Obtain Milestone |11 decision for LIDD project.

e ($3.273) Continue development of the Classified Project |1, Small Caliber Dearmer (SCD) and Standoff Disrupter (SD) projects.
e ($1.500) Initiate the Large |ED Neutralization project.

($1.460) Obtained Milestone I11 decision for Advanced Radiographic System (ARS) project and Classified Project | and Milestone |1 decision for

($2.524) Continued development of the Remote Ordnance Neutralization System (RONS) and Main Charge Disrupter (MCD) projects.
($.506) Initiated the Classified Project |1 project.

e ($.400) Conduct Analysis of Alternative studies for the Explosive Safe/Arm (ESA) Monitor and EOD Incident C2I System projects.
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

Program Element Name & No.

Project Name and Number.

RDT&E,N/BA 4 JT Service EOD Development 0603654N JT Service EOD Systems/Q0377
B. Other Program Funding Summary:
To Total
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
OPN Line Item
5509 .200 1.476 1.568 1.568 .621 .950 1575 1.200 Cont. Cont.
3400 .234 .510 0 744

C. Acquisition Strategy: Analysis of Alternatives (AOA) studies are always conducted prior to the initiation of new subprojects. The AOA addresses and

emphasizes acquisition strategies of the most cost-effective solution over the subprojects’ life-cycle. The acquigitenatissrve the following hierarchy of

alternatives: commercial item (including modification), non-developmental item (including modification), and lastly, dem@bprograms. Contracting for
RDT&E, if required, is always competitive and when feasible, production options are included.

D. Schedule Profile: See Attached.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E,N/BA 4 JT Service EOD Development 0603654N JT Service EOD Systems/Q0377

PE 0603654N JOINT SERVICE EOD DEVELOPMENT
Q0377 JOINT SERVICE EOD SYSTEMS

RDT&E MILESTONE CHART

1997 1998 1999 2000 2001
D Task Name Qtrl [Qtr2 Qw3 [Qtr4 |Qtrl [Qr2 [Qr3 [Qtr4 |Qurl [Qr2 [Qr3 [Qtr4 |Qtrl [Qtr2 [Qr3 [Qtrd4 |[Qtrl [Qtr2 [Qr3 [Qur4
1 |Rons
2 EMD Contract Award ‘
3 Testing (DT-IIA) —
4 Testing (DT- 1IB) —
5 Testing (DT- IIC) e
6 Milestone IlI ’
7 Production Option Award ’
8 Production/Deliveries e —
9 |ARS
10 Testing (DT-11A) ]
11 Testing (DT-11B) e
12 Milestone IlI ’
13 Production Option Award ‘
14 Production/Deliveries s
15 LIDD
16 Testing (DT-IB) —
17 Milestone Il ‘
18 Testing (DT-IIA) E—

**This Milestone Chart isin Fiscal Y ears
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Exhibit R-3 Cost Analysis Date: February 1999
APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N/BA 4 JT Service EOD Development 0603654N JT Service EOD Systems/Q0377

Cost Categories Contract Performing Tota FY99 FY 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Development WR EODTD, IH, MD 69.956 | 1.649 10/98 2.526 10/99 CONT. | CONT.
Software Devel opment WR EODTD, IH, MD 3.254 .050 10/98 10/99 CONT. | CONT.
ILS WR EODTD, IH, MD 32.540 .820 10/98 .910 10/99 CONT. | CONT.

Subtotal Product Development 105.750 | 2.519 3.436 CONT. | CONT.
Remarks:
Program Management Support CPFF Dynamic Systems, 2.020 .320 1/99 .340 1/00 .940 3.980

Alex, VA

Subtotal Support 2.020 .320 .340 .940 3.980

Remarks:
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Exhibit R-3 Cost Analysis Date: February 1999

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N/BA 4 JT Service EOD Development 0603654N JT Service EOD Systems/Q0377
Cost Categories Contract Performing Tota FY99 FY 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award FYy 01 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation WR EODTD, IH, MD 48.812 10/98 1.050 10/99 CONT. | CONT.
Operational Test & Evaluation WR EODTD, IH, MD 8.135 | 1.296 10/98 .110 10/99 CONT. | CONT.

Subtotal T&E 56.947 | 1.296 1.160
Remarks:
Program M anagement Personnel WR EODTD, IH, MD 3.000 .220 10/98 .225 10/99 CONT. | CONT.
Miscellaneous Various Various .800 .766 2/99 912 2/00 CONT. | CONT.

Subtotal Management 3.800 .986 1.137
Remarks:
Total Cost | 168517 | 5.121 | | 6073 ]
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/BA 4

Program Element Name & No.
JT Service EOD Development 0603654N

Project Name and Number.
EOD Diving Systems/Q1317

Cost ($in Millions) FY 1998 | FY 1999 | FY 2000 | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | Costto Complete | Total Cost
Project Cost 5.7 5.3 51 4.7 3.0 2.9 29 29 Continuing Continuing
RDT&E Articles Qty Various | Various | Various | Various | Various | Various | Various | Various

A. Mission Description and Budget I1tem Justification: Provides for development of diving equipment and explosive charges to support Explosive Ordnance
Disposal (EOD) underwater operations. The equipment must have inherently low acoustic and magnetic signatures in order to allow the EOD technician to safely
approach, render-safe, and dispose of sea mines and other underwater ordnance. Provides support for the Navy's highipniafityery Shallow Water
(VSW) mine countermeasures, including clandestine reconnaissance, in support of amphibious operations.

(U) PROGRAM ACCOMPLISHMENTS AND PLANS:

1. FY 1998 PLAN:

e ($.813) Continued to develop equipment which improves diver capability and endurance.
e ($.604) Continued to develop a non-magnetic acoustic firing system.

e ($.475) Developed non-magnetic diver held underwater equipment to detect objects in the water column.

*  ($.245) Developed non-magnetic diver underwater navigation system compatible with Global Positioning System (GPS).
* (3.515) Developed, test and gained approval for fleet use of specialized equipment to support the Very Shallow Water bfime#&sumas mission and
CNO approved VSW MCM Detachment (USN/USMC).

2. FY 1999 PLAN:

e ($.323) Continue developing equipment which improves diver capability and endurance.
e ($.400) Continue developing a non-magnetic acoustic firing system.

($.796) Continue developing non-magnetic diver held underwater equipment to detect objects in the water column.

($.300) Continue developing non-magnetic diver underwater navigation system compatible with GPS.

($.309) Develop low influence underwater diver mounted display which will provide video interface with other EOD systemeafeinbleaging System,

Underwater Navigation System and MK 16 UBA).

($.385) Develop non-magnetic underwater vehicles to transport divers and associated equipment in support of MCM operations.

(2.824) Develop, test and gain approval for fleet use of specialized equipment to support the Very Shallow Water Mine &wretemigsion and
CNO approved VSW MCM Detachment (USN/USMC).
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Exhibit R-2a, RDT& E Project Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/BA 4

Program Element Name & No.
JT Service EOD Development 0603654N

Project Name and Number.
EOD Diving Systems/Q1317

3. FY2000 PLAN:

*  ($.380) Continue developing equipment which improves diver capability and endurance.
*  ($.853) Continue developing a non-magnetic acoustic firing system.

*  ($.923) Continue developing non-magnetic diver held underwater equipment to detect objectsin the water column.

e ($.434) Develop 1.3 ata HeO2 diving tables for the MK 16 MOD 0 underwater breathing apparatus.
*  ($2.510) Continue to develop, test and gain approval for fleet use of specialized equipment to support the Very Shallow Water Mine Countermeasures
mission and CNO approved VSW MCM Detachment (USN/USMC).
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E,N/BA 4 JT Service EOD Development 0603654N EOD Diving Systems/Q1317
B. Other Program Funding Summary
To Total

FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 Complete Cost
OPN Line Item
5509 4.726 4.080 2.219 .840 3.306 3.472 4778 4951 CONT. CONT.
3400 2914 1.960 4.874 4.874

C. Acquisition Strategy: Analysis of Alternatives (AOA) studies are always conducted prior to the initiation of new subprojects. The AOA addresses and
emphasizes acquisition strategies of the most cost-effective solution over the subprojects’ life-cycle. The acquigitenatisseve the following hierarchy of
alternatives: commercial item (including modification), non-developmental item (including modification), and lastly, demv@bprograms. Contracting for
RDT&E, if required, is always competitive and when feasible, production options are included.

D. Schedule Profile: See Attached.
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999
APPROPRIATION/BUDGET ACTIVITY Program Element Name & No. Project Name and Number.
RDT&E,N/BA 4 JT Service EOD Development 0603654N EOD Diving Systems/Q1317
01317 EOD Divina Svstems MS
1998 1999 2000 2001 2002 2003 2004 2005
ID |Task Name Q1]Q2]Q3]Q4]Q1]02]@3]4[Q1]Q2]@3]Q4]Q1]02] Q3] Q4 [Q1]Q2] @3]Q4|Q1]Q2] Q3] Q4 Q1] Q2] @3] Q4] Q1] Q2] Q3] Q4
1 |LIFT SYSTEM
2 Testing (OT-II)
3 Milestone Il1
4 Production =
5 |ACOUSTIC FIRING DEVICE
6 Testing (DT-I)
7 Milestone I/1l &
8 Testing (DT-1IA) T
9 Testing (DT-1IB) =
10 Testing (DT-IIC / OT-Il) TECHEVAL/OPEVAL |
11 Milestone il »
12 Production
13 [IMPROVING DIVER CAPABILITY
14 Diver/Equip Safety Testing
15 |UNDERWATER EQUIP. TO DETECT OBJECTS
16 Milestone O &
17 Testing (DT-I) |
18 Milestone I/11 »
19 Testing (DT-1IA) =
20 Testing (DT-1IB) ||
21 Milestone Il L 2
22 Production I R
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Exhibit R-2a, RDT& E Project Justification | Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/BA 4

Program Element Name & No.
JT Service EOD Development 0603654N

Project Name and Number.
EOD Diving Systems/Q1317

N1217 FOD NDivinn Qveteme MS

1998 1999 2000 2001 2002 2003 2004 2005
ID__|Task Name Q1 ]o2]o3[oa]q1 [e2]Q3 4 ]q1 [o2]03 o4 [Q1]o2 Q3[04 [01]02]03]04 [Q1]02[o3 4 [Q1[o2]Q3 o4 Q12 [Q3]04
23 UNDERWATER NAVIGATION SYSTEM
24 Milestone 0 L 3
25 Testing (DT-1) ||
26 Milestone I/l »
27 Testing (DT-IIA) =
28 Testing (DT-IB) | |
29 Milestone Il &
30 Production =
31 DIVERS HEADS-UP DISPLAY
32 Milestone 0 L J
33 Testing (DT-I) |
34 Milestone I/11 &
35 Testing (DT-IA) ||
36 Testing (DT-1IB) |
37 Milestone Il &
38 Production [ ——————
39 DIVER SUPPORT VEHICLE, (AAP)
40 Program Initiation L 3
41 Testing [ ]
42 Production Decision L
a3 Production [E——
44 VERY SHALLOW WATER
45 Milestone 0 &
46 Primary Hardware Development
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY PROGRAM ELEMENT NAME AND NUMBER PROJECT NAME AND NUMBER
RDT&E,N/BA 4 Joint Service EOD Development 0603654N EOD Diving Systems/Q1317
Cost Categories Contract Performing Tota Fy99 Fy 00 Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award FY00 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Complete Cost Contract
Primary Hardware Devel opment WR SPAWAR,SD, CA 1500 | 1.130 10/98 1.000 10/99 CONT. | CONT.
Primary Hardware Development WR VARIOUS 14.273 | 1.339 10/98 .885 10/99 CONT. | CONT.
Software Devel opment WR VARIOUS .600 133 10/98 .158 10/99 CONT. | CONT.
Systems Engineering WR VARIOUS 6.000 400 10/98 .350 10/99 CONT. | CONT.
ILS WR VARIOUS 10.192 .500 10/98 .200 10/99 CONT. | CONT.

Subtotal Product Development 32.565 | 3.502 2.593
Remarks:
Program Management Support CPFF Dynamic Sys, Alex, 1.418 428 1/99 440 1/99 1.150 3.886

VA

Subtotal Support 1.418 428 440 1.150 3.886

Remarks:
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/BA 4

PROGRAM ELEMENT NAME AND NUMBER
Joint Service EOD Development 0603654N

PROJECT NAME AND NUMBER
EOD Diving Systems/Q1317

Cost Categories Contract Performing Tota FY99 FY 00 Fyo1l Target
(Tailor to WBS, or System/Item Method Activity & PYs FY99 | Award Fy00 Award Fyo1 Award Cost To Total Value of
Requirements) & Type Location Cost Cost Date Cost Date Cost Date Complete Cost Contract
Developmental Test & Evaluation WR VARIOUS 1.200 .720 10/98 400 10/99 CONT. | CONT.
Operational Test & Evaluation WR VARIOUS 450 .150 10/98 .320 10/99 CONT. | CONT.

Subtotal T&E 1.650 .870 .720
Remarks:
Program Management Personnel WR EODTD, IH, MD 3.000 467 10/98 .650 10/99 CONT. | CONT.
Miscellaneous Various Various 1.000 .070 2/99 .692 2/00 CONT. | CONT.

Subtotal Management 4.000 537 1.342
Remarks:
Total Cost | 39.633 | 5337 | | 5.005 |
Remarks:
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Date: February 1999

APPROPRIATION/BUDGET ACTIVITY
RDT&E,N/BA 4

PROGRAM ELEMENT NAME AND NUMBER
Joint Service EOD Development 0603654N

PROJECT NAME AND NUMBER
EOD Diving Systems/Q1317
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Exhibit R-2, RDT&E Budget Item Justification

| Date: February 1999

APPROPRIATION/BUDGET ACTIVITY

R-11TEM NOMENCLATURE Cooperative Engagement Capability

RDT&E/4 Program Element (PE) Name and No.  0603658N
COST ($in Millions) FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 | Costto Complete | Total Cost
Total P.E. Cost 200.512 195.462 114.931 98.203 50.655 49.485 47.604 47.790 CONT. CONT.
CEC/K2039/U2039 200.512 118.640 114.931 98.203 50.655 49.485 47.604 47.790 CONT. CONT.
CEC/K2616 0 76.822 0 0 0 0 0 0
Quantity of RDT&E Articles & cost

A. (U) Mission Description and Budget Item Justification: Cooperative Engagement Capability (CEC) significantly improves Battle Force Anti-Air Warfare (AAW) capability
by coordinating all Battle Force AAW sensorsinto asingle, rea-time, composite track picture having fire control quality. CEC distributes sensor data from each ship and
aircraft, or cooperating unit (CU), to al other CUsin the battle force through areal-time, line of sight, high data rate sensor and engagement data distribution network. CEC
is highly resistant to jamming and provides accurate gridlocking between CUs. Each CU independently employs high capacity, parallel processing and advanced a gorithms
to combine all distributed sensor datainto afire control quality track picture which isthe samefor all CUs. CEC datais presented as a superset of the best AAW sensor
capabilities from each CU, all of which are integrated into a single input to each CU’s combat weapons system. CEC will significantly improve our Battle Force defensein
depth, including both local area and ship defense capabilities against current and future AAW threats. Moreover, CEC will provide critical connectivity and integration of
over-land air defense systems capable of countering emerging air threats, including land attack cruise missiles, in acomplex littoral environment.

(U) CEC consists of the Data Distribution System (DDS), the Cooperative Engagement Processor (CEP), and Combat System Modifications. The DDS encodes and

distributes ownership sensor and engagement data, is a high capacity, jam resistant, directive system providing a precision gridlocking and high throughput of data. The CEP

is ahigh capacity distributed processor which is able to process force levels of datain atimely manner that allowsits output to be considered real-time fire control data. This
data is passed to the ship’s combat system as fire control quality data for which the ship can cue its onboard sensemdaba tis@ngage targets without actually tracking
them.

PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1998 ACCOMPLISHMENTS:
. (U) ($ 55.736) Continued CEC hardware and software systems engineering efforts at Raytheon Systems Company, StHRetersburg,
(U) ($ 26.372) Continued CEC Technical Design Agent/Design Agent (TDA/DA) engineer