UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOWN DATE: June 2001

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV)

(U) COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE
R0829 Ener gy Conservation (ADV)

2,692 2,782 2,843
R0838 Mobility Fuels (ADV)

2,090 2,165 2,182
R2766 Dehumi di ficati on Denp

1, 945 - -
R2868 Prot on Exchange Menbrane (PEM Fuel Cells

- 2,972 -

TOTAL 6, 719 7, 869 5,025
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOWN DATE: June 2001

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV)

(U) (U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s program supports projects to eval uate, adapt, and denonstrate
energy related technol ogies for ship and aircraft operations to: (a) increase fuel-related weapons systens capabilities
such as range and tinme on station; (b) reduce energy costs; (c) reduce dependence on petrol eum fuels and apply energy
technol ogi es that inprove environmental conpliance; (d) relax unnecessarily restrictive fuel specification requirenents to
reduce cost and increase availability worldw de; (e) provide guidance to fleet operators for the safe use of conmercia
grade or off-specification fuels when mlitary specification fuels are unavailable or in short supply; and (f) nake needed
peri odi ¢ changes to fuel specifications to ensure fuel quality and avoid fleet operating problenms. Project R2766 is an
FY2000 Congressional plus-up to denonstrate dessicant dehum dification in Naval Facilities. Project R2868 is an FY2001
Congressional plus-up to denonstrate Proton Exchange Menbrane (PEM Fuel Cell technology at a Departnent of Navy site.
This program and the conpani on PE 0604710N, Navy Energy Program support the achi evenent of |egislated, Wite House,
Department of Defense and Navy Energy Managenent Goals. It also responds to direction fromthe O fice of the Secretary of
Def ense, the Secretary of the Navy and the Chief of Naval Operations to make up-front investnment in technol ogies that
reduce future cost of operation and ownership of the fleet and supporting infrastructure.

(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 tests related to specific ship or aircraft applications.

(U PROGRAM CHANGE SUMVARY FOR TOTAL PE:

FY 2000 FY2001 FY2002
(U FY 2001 President’s Budget: 6, 945 4,942 5,090
(U) Appropriated Val ue:
(U) Adjustnents from PRESBUDG
(U FY 2000 SBI R Adj ust nent -100
R -1 Line Item?75 Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOWN DATE: June 2001

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV)

(U) PE Rebal ance -7
(U FY 2001 Congressional Plus-Up 3, 000
(U NWCF Adj ustnents -52
(U) Econom c Assunmptions -28 -55

(U FY 2002 PRESBUD 6, 817 7,887 5, 031

(U) CHANGE SUMVARY EXPLANATI ON:
(U) Schedule: Not applicable.

(U) Technical: Not applicable.
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOWN DATE: June 2001

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV)

(U) COST: (Dollars in Thousands)

PROQJECT

NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE
R0829 Ener gy Conservation

2,692 2,732 2,840

A (V) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s project inproves the energy efficiency of Navy ships and
aircraft, and thereby contributes to reduced operating costs and inproved fleet sustainability and perfornance. Major efforts
nclude work to increase the efficiency of aircraft engines; and devel op i nproved hull drag reducing technol ogi es and nore

of ficient energy conversion systens for ships.

(U PROGRAM ACCOVPLI SHMENTS AND PLANS:

1. (U) FY 2000 ACCOWPLI SHVENTS:
(U (%$1,050) Aircraft: Ajoint programwi th General Electric (CGE), Navy F414 Engi ne Devel opnent program Naval Aircraft
Propul si on Sci ence and Technol ogy (S&T) program and Energy R&D program was organi zed to devel op advanced engi ne
conmponents sized for potential upgrade of the F404/F414 fam |y of engines. The GE-23a Denonstrator Engi ne was chosen as
the platformon which to denonstrate the new technol ogy. The fan, high pressure conpressor (HPC), high pressure turbine
(HPT), |ow pressure turbine, and control systenms will all be upgraded. The Energy R&D program and GE jointly funded
detail ed design of the HPT, and prelimnary design of the HPC. The Performance Seeking Control (PSC)
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(Exhibit R-2, page 4 of 13)



UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: NMAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV) PRQJECT TI TLE: Ener gy Conservati on( ADV)

sof t ware devel oped by the Energy R&D program was tested on the F/ A-18E/F sinulator. Also, a contract for detailed
design of the HPC was negotiated. Energy program participation incentivizes these efforts and ensures that

efficiency, as well as performance gains are pursued.

(U ($1,642) Ships: Towtank tests of stern flap geonetry for LHA-1/LHD- 1 cl asses were conducted. Launched the Hul
Desi gn Dat abase System (HDDS) by dempnstrating it to all interested major US shipyards. HDDS is an interactive system
by which hull form and propul sor trade-off affects on ship performance can be quickly evaluated. The HDDS dat abase of
tow tank and ship trials data was greatly expanded. Evaluated self-polishing reduced copper/cobiocide paints for
copper release and binder hydrolysis rates. Performed technology trade-off study to identify manufacturer's

i ndependent research & devel opnent, and commercial technol ogy that could inprove LM2500 propul sion gas turbine engine
operation and perfornmance. Eval uated exhaust flow turning techniques to reduce back- pressure and inprove efficiency
of LM2500 engi nes.

(U FY 2001 PROGRAM
(U ($1,050) Aircraft: Continued participation in devel opnent of advanced engi ne conponents suitable for growth F414
engine. Contract for HPC detailed design is in place; the HPT is being fabricated by F414 Program Conponents will
be tested via the FY2004 GE-23a denonstrator engine build. Energy R&D participation incentivizes efficiency
i nprovenents. Evaluate fuel efficient conponent options for application to F404 variants (e.g. F/ A-18C/ D engine).

(U) (%1,682) ships: Evaluate effectiveness and mai ntenance requirements (application, repair and renoval) of self-
pol i shing reduced copper/cobiocide paints. Screen candidate paints by rates of copper rel ease and bi nder hydrolysis-
best paints will undergo |arge scale testing in PE 0604710N to denponstrate suitability for Navy use. Continue
screeni ng and nodel testing of sinple hydrodynanic nods for future ships to i nprove energy efficiency: conplete LSD
41/ LSD- 49 stern flap design. Conplete posting of HDDS hydrodynamni ¢ design conputer program on | NTERNET; devel op
propel I er design gui dance for conmercial shipyards. Conplete technol ogy application study to identify cost effective
i nprovenents for 501-K17/34 ship service turbo-generators.
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: NMAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV) PRQJECT TI TLE: Ener gy Conservati on( ADV)

(

3. (U F

U) (%$25) Portion of extramural programreserved for Small Business |Innovati on Research assessnment in accordance with
15 USC 638.

Y 2002 PLAN:

(U ($600) Aircraft: Conplete HPC design for GE23a denobnstrator engine core, transition to F414 program for
fabrication.

(U) (%2,243) ships: Continue screening of self-polishing reduced copper/cobiocde paints (and ot her advanced
antifouling coatings) through | aboratory tests of toxicant and binder rel ease rates, and exposure testing on panels
to deternine application, nmaintenance and performance characteristics. Select prom sing candi dates for |arge-scale
testing via PE 0604710N. Devel op inproved correl ati ons between nodel and full-scale tests for hull drag reducing
appendages. Eval uate bowfins for TAO-187 class ships. Evaluate benefits of digital fuel controls, conpressor anti-
degradation coatings and other cost-effective inprovenments for both 501- K34 turbogenerator and LM2500 nmi n propul sion
gas turbines.

C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not appl i cabl e.

(U RELATED RDT&E:

cccc

PE 0601153N (Def ense Research Sciences)

PE 0602236N (Warfi ghter Sustai nment Applied Research)

PE 0603236N (Warfi ghter Sustai nment Advanced Technol ogy)
PE 0603513N ( Shi pboard Systens Conmponent Devel opnent)
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: NMAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV) PRQJECT TI TLE: Ener gy Conservati on( ADV)

(U) PE 0603573N (Advanced Surface Machinery Systens)
(U) PE 0603721N (Environnmental Protection)
(U PE 0604710N (Navy Energy Program (ENG))

D. (U) SCHEDULE PROCFILE: Not applicable.
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: NMAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV) PRQJECT TI TLE: Ener gy Conservati on( ADV)

A, (U) PROIECT COST BREAKDOAN: ($ in thousands)
Proj ect Cost Categories FY 2000 FY2001 FY2002

a. System Devel opnment and Integration 2,692 2,732 2,843

B. (U) BUDGET ACQUI SI TI ON H STORY AND PLANNI NG | NFORMATI ON:  Not applicabl e.

UNCLASSIFIED
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: MAY 2001

BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE: Navy Energy Program ( ADV)
(U) COST: (Dollars in thousands)

PRQJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTIMATE  ESTI MATE
R0838 Mobi ity Fuels (ADV)

2,090 2,165 2,182

A. (U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s project provides data through engi ne and fuel systemtests
Mich relate the effects of changes in Navy fuel procurenent specification properties to the performance and reliability of
Naval ship and aircraft engines and fuel systens. This information is required to: (a) determ ne the extent to which
Jnnecessarily restrictive specification features can be relaxed to reduce cost and increase availability worl dw de;

(b) provide guidance to fleet operators for the safe use of off-specification or comercial grade fuels when mlitary
specification fuels are unavailable or in short supply; and (c) make needed periodic changes to fuel specifications to ensure
fuel quality and avoid fleet operating problenms while accommpdati ng evol utionary changes in the fuel supply industry. Recent
oroblems with fuel quality have adversely affected ship and aircraft system performance and reliability and resulted in
degradation of fuel in storage. The resulting readiness inpacts, additional maintenance costs, and the cost of |ost

2qui pnent, although difficult to quantify, are many tinmes the cost of this project. Over the next decade, the potential for
fuel quality related problems will increase because of changing industry practices required to conply with new environnental
regul ations. This project represents the only investnent designed to maintain the Navy's ability to operate as a "smart"
custoner for fuels that cost over $2B per year to procure, transport, store and consune and are essential to fleet
operations.
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: MAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQJECT NUMBER.  R0838
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQJECT TI TLE: Mobi lity Fuels (ADV)

(U PROGRAM ACCOVPLI SHVENTS AND PLANS

1. (

2. (

U) FY 2000 Acconplishnents:
(U ($941) sShips: Continued task to determine effects of lowlubricity ship diesel fuels on the durability of Navy
gas turbine engines, high-and nmedi um speed di esel engine fuel injection systens, and shipboard fuel handling systens.
Compl et ed bench-scal e conbustion rig tests to deternine the effects of red-dyed commercial distillate marine fuels on
Navy gas turbine hot section materials and coatings. Initiated phased tasks to determ ne the feasibility of
speci fying JP-5 (Naval jet fuel) as the single fuel for use by all Naval systenms (ships, aircraft and ground
equi pnment). Conpleted a study to determ ne the avail able technol ogy and tasks necessary to renove gasoline from ships
and replace with higher flashpoint fuels.
(U (1,149) Aircraft: Conpl eted devel opment of prototype copper contamination renpoval systemfor jet fuels. Conpleted
eval uation of the inpact of +100 jet fuel thermal stability enhancenent additive on F404 and F405 engi nes. Conpleted
detail ed cost benefit analysis for Naval use of +100 additives.

Uy FY 2001 Program
(U) (%$990) Ships: Continued gas turbine engine, high-and nmedi um speed diesel engine fuel injection systens, and
shi pboard fuel handling systens conponent tests with low lubricity ship diesel fuels to deternmine effects on
durability. Initiated evaluation of lubricity enhancing additives for use with lowlubricity ship diesel fuels.
Conmpl eted Phase | task (availability and cost issues for JP-5) to determine the feasibility of specifying JP-5 as the
single fuel for use by all Naval systens (ships, aircraft, and ground equipnent). Initiated Phase Il task (engine and
fuel systens hardware mmi ntenance issues, operational and shipboard inpacts) to deternine the feasibility of
speci fying JP-5 as the single fuel. Initiated work to quantify effects of Iow thernmal stability Navy distillate fuels
on mai ntenance requirenents for navy gas turbine and di esel engines.
(U (%$1,175) Aircraft: Initiated evaluation of the inpact of copper contani nated fuel and +100 additives on Nava
Joint Strike Fighter engine performance and nmi ntenance requirenents. Initiated devel opnent of inproved test devices
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: MAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQJECT NUMBER.  R0838
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQJECT TI TLE: Mobi lity Fuels (ADV)

O

3.

(Y

(Y

for shipboard fuel contam nation and water detection. Conducted field testing of prototype copper contam nation
removal system Initiated field evaluation of +100 conpati bl e shipboard fuel/water separator el ements. Conpleted

eval uation of effects of +100 additive on F/ A-18E/F and AV-8B engi ne systens.

(U ($14) Portion of extranmural programreserved for Small Business |Innovation Research assessnent in accordance with
15 USC 638.

(U FY 2002 PROGRAM

(U) ($976) Ships: Conplete testing of Navy gas turbine, high- and nedi um speed di esel engine fuel injection systens,
and shi pboard fuel handling systens with owlubricity ship diesel fuels. Use results to specify mninum/lubricity
|l evel s and test nmethods to be used for fuel acceptance. Conplete evaluation of lubricity enhancing additives for use
with Navy distillate fuels. Continue conponent tests to determ ne effects of low thermal stability Navy distillate
fuels on mai ntenance requirenents for Navy gas turbine and di esel engines. Conplete assessnent of the feasibility of
speci fying JP-5 as the single fuel for use by all Naval Systens (ships, aircraft. and ground equi prnent).

(U (%1,206) Aircraft: Conduct shipboard eval uati on of copper contami nation renpval system Conplete evaluation of
the inpact of copper contam nated fuel and +100 additives on Naval Joint Strike Fighter engine performnce and

maei ntenance requirenments. Initiate JP-5 specification requirenents and specification test reviewto deterni ne and
renove unnecessary requirenents and increase worl dw de availability. Eval uate prototype shipboard contani nati on and
free water detection equi pnent.

OTHER PROGRAM FUNDI NG SUMMARY: Not applicabl e

RELATED RDT&E:
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: MAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQJECT NUMBER.  R0838
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQJECT TI TLE: Mobi lity Fuels (ADV)

(U) PE 0601152N (I n-House Laboratory |Independent Research)
(U) PE 0205632N (Avi ation | nprovenents)

D. (U SCHEDULE PROFILE: Not applicabl e.
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UNCLASSIFIED

FY 2002 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE: MAY 2001
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQJECT NUMBER.  R0838
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQJECT TI TLE: Mobi lity Fuels (ADV)

A, (U) PROIECT COST BREAKDOAN: ($ in thousands)
Proj ect Cost Categories FY 2000 FY2001 FY2002

2. Reliability, Maintainability, and Availability 2,090 2,164 2,182

B. (U) BUDGET ACQUI SI TI ON H STORY AND PLANNI NG | NFORMATI ON:  Not applicabl e.
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