UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOMN DATE: FEBRUARY 2000

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

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWPLETE PROGRAM
RO829 Energy Conservation (ADV)

2,458 2,783 2,757 2,871 2,887 2,942 3,027 CONT. CONT.
R0838 Mobility Fuels (ADV)

2,060 2,173 2,185 2,219 2, 246 2,289 2,355 CONT. CONT.
R2766 Dehumi di ficati on Deno

- 1,989 - - - - - 1,989 1,989

TOTAL 4,518 6, 945 4,942 5, 090 5,133 5,231 5, 382 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: Thi s program supports projects to eval uate, adapt, and denonstrate
znergy rel ated technol ogies for ship and aircraft operations to: (a) increase fuel-rel ated weapons systens capabilities such
as range and time on station; (b) reduce energy costs; (c) reduce dependence on petrol eum fuels and apply energy technol ogi es
that inmprove environnental conpliance; (d) relax unnecessarily restrictive fuel specification requirenments to reduce cost and
Increase availability worldw de; (e) provide guidance to fleet operators for the safe use of comercial grade or off-
specification fuels when mlitary specification fuels are unavailable or in short supply; and (f) make needed periodi c changes
to fuel specifications to ensure fuel quality and avoid fleet operating problens. As presently funded and pl anned the Navy
Ship and Aircraft Energy Conservation Research and Devel opment Program of which Project R0829 is a part, is estimated to
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOMN DATE: FEBRUARY 2000

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

result in energy cost avoidance of $70Myr by FY2005. Project R2766 is an FY2000 Congressional plus-up to denonstrate

dessi cant dehum dification in Naval Facilities.

(U This program and the conpani on PE 0604710N, Navy Energy Program support the achi evenent of |egislated, Wite House,
Departnment of Defense and Navy Energy Managenment Goals. It also responds to direction fromthe Ofice of the Secretary
of Defense, the Secretary of the Navy and the Chief of Naval Operations to make up-front investnent in technol ogi es 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 experinental tests related to specific ship or aircraft applications.

U PROGRAM CHANGE SUMVARY FOR TOTAL PE:

FY 1999 FY 2000 FY2001

(U FY 2000 President’s Budget: 4,571 4,984 4,962
(U Appropriated Val ue: 6, 984
(U Adjustnents from PRESBUDG

(U) SBlI R/ STTR Adj ust nent -31

(U Various Rate Adjustnent -20 -20

(U Execution Rate Adjustnent -2

(U) Congressional Rescissions -39

(U) Congressional Plus-Up (R2766) 2000
(U FY 2001 PRESBUDG Subm ssion 4,518 6, 945 4,942

(U CHANGE SUMVARY EXPLANATI ON:

(U Schedul e: Not applicable.

UNCLASSIFIED

R -1 Line Item 63 Budget Item Justification
(Exhibit R 2, page 2 of 12)



UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOMN DATE: FEBRUARY 2000

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

(U Technical: Not applicable.
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOMN DATE: FEBRUARY 2000

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

(U COST: (Dollars in Thousands)

PRQJECT

NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE  ESTI MATE  COVPLETE  PROGRAM
RO829 Ener gy Conservation

2,458 2,783 2,757 2,871 2,887 2,942 3,027 CONT. CONT.

AL (VY M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: This project inproves the energy efficiency of Navy ships and
aircraft, and thereby contributes to reduced operating costs and i nproved fleet sustainability and performance. WMajor efforts
Include work to increase the efficiency of aircraft engines; and develop i nproved hull drag reducing technol ogi es and nore
ef ficient energy conversion systens for ships.

(U PROGRAM ACCOWPLI SHVENTS AND PLANS:

1. (U) FY 1999 ACCOVPLI SHVENTS:

(U (%$916) Aircraft: Continued cooperative effort with General Electric (GE) for detailed design of an advanced Hi gh
Pressure Turbine (HPT) to neet F414 (the F/ A-18E/F engine) growmh requirenents. Directed F-414/F A-18E/ F si mul at or
set up to support testing of an advanced engi ne “Perfornmance Seeking Control” (PSC) systemto ensure flight

wor t hi ness. Monitored conceptual design of an advanced fan for F414 engine (a joint F414 programoffice and GE
progranm) to ensure efficiency consideration.

(U (%1,542) Ships: Mdel tested bow bulb and stern/propeller hydrodynam c enhancenments for TAO 187 class to
determ ne drag reduction. Conpleted detail ed design and drawi ngs for Quided Mssile Destroyer (DDG 51) retrofit
stern flap applicable to first 28 ships. Conpleted LHA/LHD stern flap nodel tests. Continued |aboratory to bil ge-
keel panel tests of energing Anti-Fouling coatings: self-polishing reduced copper/cobiocide paints in particular.
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOM DATE: FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N
PROGRAM ELEMENT TI TLE:  Navy Energy Program ( ADV)

Conti nued devel opnent of variable geonetry diffusor technology to inprove efficiency of air conditioning plants using
non Chl oro-fl ouro-carbon (CFC) refrigerants; for both forward and backfit.
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOM DATE: FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQIECT: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQIECT TITLE: Energy Conservation

2. (U FY 2000 PLAN:

: (U (%$1,050) Aircraft: Flight test PSC advanced engi ne control logic on F/ A-18E/ F. Devel op advanced conponents to
meet F414 growt h requirenents: HPT, advanced fan, conpressor, |low pressure turbine, and advanced full authority
digital engine control with PSC. These are joint efforts with the Navy F414 program office and GE. Energy program
participation incentivizes these efforts and ensures that efficiency, as well as performance gai ns are pursued.

(U (%1,733) Ships: Begin assessnment of hydrodynam c refinements for Landing Ship Dock (LSD) 41/49 cl asses.

Eval uat e sel f-polishing reduced copper/cobiocide paints for energy savings and environnmental inpact. Support design
of optimzed air-conditioning plants for both retrofit and forward fit. Begin devel opnent of on-1ine water-wash
system for gas turbines. Optimze tool designs for hull inspection renotely operated vehicle for fouling assessnent
and spot cl eaning.

3. (U FY 2001 PLAN:
(U (%$1,050) Aircraft: Continue participation in devel opnent of advanced F414 engi ne conponents: (advanced fan
conpressor and | ow pressure turbine). These efforts are jointly funded with the Navy F414 Program O fice, and GE
and in sone cases transition new technology fromthe Integrated H gh Performance Turbine Engi ne Technol ogy Program
Conponents will be tested via the next GE-23a denonstrator engine build. Energy R& participation incentivizes
efficiency inprovenents. Begin evaluation of new, fuel efficient, conponent technol ogy options for application to
future F404 variants (F/ A-18C/ D engi ne).
(Y ($1,707) Ships: Evaluate effectiveness and nai ntenance requirements of self -polishing reduced
copper/ cobi oci de paints. Screen candidate paints by rates of copper rel ease and bi nder hydrol ysis —best paints
wi Il undergo large scale testing in PE 0604710N to denmonstrate suitability for Navy use. Support design of
optimzed air-conditioning plants for both retrofit and forward fit. Continue devel opnent of on-1ine water-wash
system for gas turbines. Continue screening and nodel testing of sinple hydrodynam c nods for future ships to
i nprove energy efficiency.

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

FY 2001 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOM DATE: FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQIECT: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQIECT TITLE: Energy Conservation

(U RELATED RDT&E:

PE 0601153N ( Def ense Research Sci ences)

PE 0602121N (Surface Ship Technol ogy)

PE 0602122N (Aircraft Technol ogy)

PE 0602234N (Materials, Electronics and Conputer Technol ogy)
0603217N (Air Systens and Weapons Advanced Technol ogy)

PE 0603712N (Environnmental Quality and Logi stics Advanced Technol ogy)
PE 0603721N ( Environmental Protection)

PE 0604710N ( Navy Energy Program (ENG))

ccceccece
U
m

D. (U SCHEDULE PROFI LE: Not applicable.
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PRQJECT COST BREAKDOM DATE: FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PRQIECT: R0829
PROGRAM ELEMENT TI TLE: Navy Energy Program (ADV) PRQIECT TITLE: Energy Conservation

A, (U PRQIECT COST BREAKDOMN: ($ in thousands)
Proj ect Cost Categories FY 1999 FY 2000 FY2001

a. System Devel opnent and Integration 2,458 2,783 2,757

B. (U BUDGET ACQU SI TI ON H STORY AND PLANNI NG | NFORVATI ON: Not appl i cabl e.

R-1 Line Item 63
PE/ Pr oj ect Cost Breakdown
(Exhibit R 3, page 8 of 12)
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: FEBRUARY 2000

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

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003  FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTIMATE  ESTIMATE  ESTIMATE  ESTIMATE ESTIMATE  ESTIMATE  COVPLETE  PROGRAM
R0838 Mobi lity Fuels (ADV)

2,060 2,173 2,185 2,219 2,246 2,289 2,355 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s project provides data through engine 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
unnecessarily 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 periodi c changes to fuel specifications to ensure
fuel quality and avoid fleet operating problens while accommodati ng evol uti onary 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

aqui prent, al though difficult to quantify, are many times the cost of this project. Over the next decade, the potential for
fuel quality related problens will increase because of changing industry practices required to conply with new environnent al
regul ations. This project represents the only investnent designed to maintain the Navy's ability to operate as a "smart"”
customer for fuels that cost over $2B per year to procure, transport, store and consume and are essential to fleet operations.

R-1 Line Item 63
Budget Item Justification
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE:  FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER  R0838
PROGRAM ELEMENT TITLE: Navy Energy Program (ADV) PROJECT TI TLE: Mobi lity Fuels (ADV)

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:

1. (U FY 1999 ACCOVPLI SHVENTS

(U (%$910) Ships: Conpleted experinental work to determne lubricity characteristics of low sulfur Navy nilitary
specification (MLSPEC) ship diesel fuels. Initiated work to determ ne effects of low lubricity ship diesel fuels on
the durability of Navy gas turbine engi ne and hi gh-speed di esel engine fuel handling systems. Conducted bench scal e
tests to determne the effects of red-dyed marine distillate fuels on Navy gas turbine engine hot section materials.
Conpl eted study to forecast marine distillate fuel and Navy engi ne characteristics through 2010.

(U (%1,150) Aircraft: Conpleted test & evaluation (T&) of prototype fuel/water separator elenents for +100
aircraft fuel thermal stability enhancing additive containing fuels. Conpleted evaluation of effect of +100
additives on P-3 and C- 130 engines. Initiated evaluation of effects of +100 additives on F/ A-18 engi ne systens.
Conpl eted test and eval uation of non-toxic, environmentally benign fuel systemicing inhibitors.

2. (U FY 2000 PROGRAM

(Y ($970) Ships: Continue gas turbine and diesel engine conponent tests with low lubricity MLSPEC ship diese
fuels to determ ne effects on durability and initiate full-scale fuel handling systemtests. Initiate evaluation of
lubricity enhancing additives for use with low lubricity MLSPEC ship diesel fuels. Initiate work to quantify
effects of lowthermal stability Navy distillate fuels on mai ntenance requirenents for navy gas turbine and di ese
engines. Initiate work to determine the feasibility of specifying a single fuel for use by all Naval systens (ships,
aircraft, and ground equi pnent).

(U (%1,203) Aircraft: Initiate shipboard evaluation of prototype fuel/water separator elenments for +100 additive
containing fuels. Complete evaluation of effects of +100 additives on F/ A-18C/ D and T-45 engi ne systens. Conplete
detail ed cost benefit analysis for Naval use of +100 additives. Conplete F/ A-18E/ F engi ne conponent tests to
determ ne effects of copper contam nated Navy jet fuels on engi ne mai ntenance requirenments . Conpl ete devel opnment of
a prototype copper contam nation renoval systemfor fuels.

R-1 Line Item 63
Budget Item Justification
(Exhibit R-2, page 10 of 12)
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE:  FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER  R0838
PROGRAM ELEMENT TITLE: Navy Energy Program (ADV) PROJECT TI TLE: Mobi lity Fuels (ADV)

@)

3. (Y

FY 2001 PLAN:

(U (%$990) Ships: Conplete testing of full scale Navy gas turbine and diesel engine fuel handling systems with | ow
lubricity fuels. Use results to specify mininumlubricity levels and test nethod to be used for fuel acceptance.
Conpl ete eval uation of lubricity enhancing additives for use with Navy distillate fuels. Conplete conponent tests
to determne effects of low thermal stability Navy distillate fuels on mai ntenance requirenments for Navy gas
turbine and diesel engines, and initiate tests on full scale fuel handling systens. Conplete assessnent of the
feasibility of specifying the use of a single fuel for all Naval Systens.

(U (%$1,195) Aircraft: Conplete evaluation of the effects of +100 additives on F/ A-18E/F and AV-8B engi ne
systens. Conpl ete shi pboard eval uati on of prototype fuel/water separator elenments for +100 additive contai ning

fuels. Initiate Joint Strike Fighter engine conponent tests to determ ne effects of copper contam nated jet fuel
on engi ne mai nt enance requirenents. Conduct field tests of prototype copper contam nation renoval system for
fuel s.

(U) OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.

(U) RELATED RDT&E:

(U PE 0601152N (I n-House Laboratory | ndependent Research)
(U PE 0602234N (Materials, Electronics and Conputer Technol ogy)

(U  SCHEDULE PRCFILE: Not applicable.
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UNCLASSIFIED

FY 2001 RDT&E, N PROGRAM ELEMENT/ PROJECT COST BREAKDOWN DATE:  FEBRUARY 2000
BUDGET ACTIVITY: 4 PROGRAM ELEMENT: 0603724N PROJECT NUMBER  R0838
PROGRAM ELEMENT TITLE: Navy Energy Program (ADV) PROJECT TI TLE: Mobi lity Fuels (ADV)

A, (U PRQIECT COST BREAKDOMN: ($ in thousands)
Proj ect Cost Categories FY 1999 FY 2000 FY2001

a. Reliability, Maintainability, and Availability 2,060 2,173 2,185

B. (U BUDGET ACQU SI TI ON H STORY AND PLANNI NG | NFORVATI ON: Not appl i cabl e.

R-1 Line Item 63
Budget Item Justification
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