UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

COST: (Dol lars in Thousands)

PRQJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ESTI MATE  ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COMPLETE PROGRAM

Shi p, Submarine & Logistics Technol ogy

52,926 61, 445 44,563 45,734 43, 149 42,911 42, 382 CONT. CONT.

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: This program el ement (PE) provides for surface ship, subnmarine
logistics, and environnental quality applied research that contributes to neeting joint warfare capabilities established by
the Joint Chiefs of Staff; nanely to pronptly engage regional forces in decisive conbat on a global level, to enploy a range
of capabilities nore suitable to actions at the |lower end of the full range of military operati ons which all ow achi evenent of
mlitary objectives with m nimum casualties and coll ateral damage, and to counter the threat of weapons of mass destruction
and future ballistic and cruise mssiles to the United States and depl oyed forces.

This PE devel ops affordable hull, mechanical, and electrical (HV&E) technol ogy options for both surface ships and submari nes.
There are four technology thrusts for both surface ships and submarines: Signature Control, Structural Systenms, Power and
Aut omati on, and Maneuvering and Seakeeping. They address el ectromagnetic and acoustic signature reduction, structural and
rmeapon rel ated survivability inprovenent, electrical and nechani cal system efficiency, damage control, hydrodynan cs, and

al ternative propul sion.

Logi stics technol ogi es increase operational readi ness through effective nanagenent and novenent of supplies ashore and at-sea,
and advanced techni ques for nore cost-effective construction and mai nt enance of shore and offshore facilities. Technol ogy
devel opnent in these areas responds to a variety of requirenents, including: the |logistic support needed for anphi bi ous
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l'andi ng, the diagnostic technol ogies that enable the inplenentation of a condition-based vs. tinme-based mai ntenance
ohi | osophy, and |ong di stance | ogistics supply chains with short reaction tinmne.

Environnental quality technol ogi es enabl e sustai ned worl d-wi de Navy operations, in conpliance with all national and
International |aws, regulations and agreenents. Technol ogy devel opnent in this area supports the Chief of Naval Operations
(CNO) prioritized Navy user and Science and Technol ogy (S&T) requirenments and | eads to systenms and processes that provide the
Fleet with environmentally conpliant forward presence, ashore and afloat. Specifically, this area supports requirenents to
mnimze the curtailnment of military operations due to ship, shore and aircraft conpliance with international regulations; and
to sustain Naval forces anywhere in a tinmely and environnental ly conpliant nanner

In addition, affordability for reduced acquisition and life-cycle costs is pursued within all technology thrusts. Concepts
that reduce the cost of design, fabrication, outfitting, maintenance, and operation are being devel oped. This HMEE technol ogy
spans various Joint Mssion Areas and supports the Joint Warfare Strategy “Forward ...Fromthe Sea.”

Due to the sheer volunme of efforts included in this programelenment, the prograns described in the Acconplishnents and Pl ans
sections are representative selections of the work included in this program el ement.

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it investigates
t echni cal advances with possible applications toward solution of specific Naval problens, short of a najor devel opnent effort.

PROGRAM ACCOWPLI SHVENTS AND PLANS

1. FY 1999 ACCOWPLI SHVENTS:

SURFACE SHI P STRUCTURAL SYSTEMS
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| NI TI ATED:
Design tool for integrated composite topside structures. (Topside Structures)
Devel opnent of survivabl e damage control (DC) sensor/system principles. (Wapons Effects)

Concepts for affordable Hybrid Conposite Hull capable of achieving “ALL” signature goals. (Hull Structures)
CONTI NUED:

Devel opnent of inproved design criteria and tools for analyzing conposite primary hulls. (Hull Structures)
Devel opnent of stainless steel advanced double hull concepts. (Hull Structures)
Devel opnent and assessnent of future conbatant topside structural concepts. (Topside Structures)

Predi cti on of conmposite structural response to explosive loads transmtted in water or air. (Wapons Effects)
COVPLETED:

Transition of probabilistic hull strength design methods to NAVSEA. (Hull Structures)

Devel opnent of nmgazi ne protection concepts to reduce nmass detonation. (\Wapons Effects)

Physi cal nodeling studies of hull response to seaway | oading. (Hull Structures)

Prediction of total ship structural/systens damage to missile inpact and penetration. (Wapons Effects)
Denonstration and eval uation of dynamc failure tools for conposite hull structures. (Hull Structures)

SURFACE SHI P POAER AND AUTQOVATI ON:
I NI TI ATED:

Dynam ¢ nodel i ng and sinul ati on of shipboard fuel cell based power systenms. (Electrical)

Si mul ati on of machi nery plant control system (Mechanical Power and Auxiliary Systens)
CONTI NUED:

Devel opnent of heat pipe, thermal-electric and other advanced heat renoval techniques for high heat | oad
t hermal managenent in distributed machinery and el ectrical systenms. (Mechani cal Power and Auxiliary Systens)

Devel opnent of smart, survivable distributed machinery control concepts. (Mechanical Power and Auxiliary
Syst ens)
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Fire suppression and fl ooding prediction for autonated danage control. (Danmage Control)
COVPLETED:

Shock and vibration testing of reduced scale fuel cell systenms. (Electrical)
Salt contam nation testing of reduced scale fuel cell systens. (Electrical)
Advanced damage control flooding sensor technol ogy. (Danmage Control)

SURFACE SHI P SI GNATURE CONTROL:
I NI TI ATED

Devel opnent of next generation topside signature control concepts. (Topside Signature Reduction)
Devel opnent of control technology for corrosion-related electric and nmagnetic fields. (Underwater Signature

Reduct i on)
CONTI NUED:

Eval uati on of ship hull concepts that nmeet |ow observable requirenents. (Topside Signature Reduction)
Integration and validation of |ightning prediction nodels for ships and for conposite structures.
(El ectromagnetic Conpatibility)

Devel opnent of radar scattering prediction capabilities for surface ship resonances and surface currents at
hi gh frequencies. (Topside Signature Reduction/El ectromagnetic Conpatibility)

Devel opnent and val i dations of nunerical prediction nodels for eddy currents. (Underwater Signature
Reduct i on)

Devel opnent of neasurenents procedures and netrics for evaluation of residual ferronmagnetic signatures of non-
ferrous materials. (Underwater Signature Reduction)
COVPLETED:

Assessnment of the vulnerability of surface ships to eddy current signatures. (Underwater Signatures)

SURFACE SHI P MANEUVERI NG & SEAKEEPI NG
I NI TI ATED
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Devel opnent of nunerical nethods for predicting hydrodynam c hull |oads. (Seaway Maneuverabilty, Motions and
Loads)

Devel opnent of an integrated propul sor/hull concept to inprove signatures. (Integrated Propul sor/Hull)

COVPLETED:

Devel opnent and val i dation of dynam c danmage stability. (Seaway Maneuverabilty, Mtions and Loads)

SUBVARI NE SI GNATURE CONTROL:
I NI TI ATED

Devel opnent of coating concepts to reduce submarine detection fromactive acoustic interrogation. (Structura
Acousti cs)

Devel opnent of next-generation structural acoustics nunerical nodeling. (Structural Acoustics)

Devel opnent of nodels to predict wake signatures in the littoral. (Hydrodynam c Signature Reduction)
Devel opnent of optimum control concepts based on sanpling/control of the electromagnetic fields that are
exterior/interior to a double hull. (El ectromagnetic Signature Reduction)

CONTI NUED:

Denonstration of proof-of-concept for controlling near-field el ectromagnetic signatures in shallow water. (EM
Si gnat ure Reducti on)

Devel opnent of advanced degaussi ng/ deanpi ng techniques to integrate sensors/actuators into coatings.
(El ectromagnetic Signature Reducti on)

Devel opnent of nethods to predict/reduce acoustic flow noise over appendages. (Hydroacoustics)
Devel opnent of integrated nodels to assess noi se of advanced propul sor. (Hydroacoustics)

Devel opnent of technology to predict real-tine acoustic signatures from on-board neasurenents. (Structura
Acousti cs)

COVPLETED:

Smal | scal e eval uation of quiet hull concepts. (Structural Acoustics)
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Ful | -scal e denponstration of control nethodol ogies for far-field underwater el ectromagnetic signatures in deep
and shall ow water. (El ectromagnetic Signature Reduction)

SUBVARI NE STRUCTURAL SYSTEMS:
CONTI NUED:

I nvestigation of double hull concepts. (Advanced Structures)
Devel opnent of equi pnent enul ators to assess shock and acoustic applications. (Advanced Structures)

Devel opnent of systemrequirenments and sensor configurations to inplenment structural nmonitoring system
(Advanced Structures)

SUBVARI NE POAER AND AUTQOVATI ON:
I NI TI ATED:

I ntegrated nodeling and sinulation of electric notor with nounting, shaft, propul sor and nmachi nery support
systens to investigate overall acoustic noise reduction. (Machinery)

Devel opnent of solid state circuit breaker technol ogy for quiet operation. (Electrical)
CONTI NUED:

Technol ogy assessnent and devel opment of alternative emergency power energy storage technologies. (Electrical)
Verification of design tools for internal fluid systens. (Machinery)

Devel opnent of nobst prom sing actuator technol ogies for inproved performance of steering and diving systens.
(Machi nery)

Devel opnent and val i dation analysis of 3-D design tools for quiet electric notors. (Electrical)
COVPLETED:

Val idation of 2-D analysis and design tools for quiet electric notors; transition to NAVSEA. (El ectrical)
Devel opnent of neasurenent techniques for electrical notor dynam cs. (Electrical)

SUBVARI NE MANEUVERI NG AND SEAKEEPI NG
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| NI TI ATED:
Devel opnent of naneuvering control effectors to increase | ow speed control authority. (Maneuvering Systens)
Hydr oacousti c design and anal ysis for m xed-fl ow propul sors. (Advanced Propul sors)

Val i dation of propul sor force prediction and transition to Hydrodynam cs/Hydroacoustics Technol ogy Center.
(Maneuvering and Control)

Devel opnent and val i dation of propul sor concepts utilizing active control to achieve significant system
sinmplification, cost savings, or performance enhancenent. (Advanced Propul sors)
CONTI NUED:

| mproved sinul ati on of maneuvering in extreme conditions. (Maneuvering and Control)
COVPLETED:

Simul ati on of jamresistant maneuvering concepts. (Maneuvering and Control)

Laboratory denonstrations of maneuvering concepts with inproved control authority and jam resistance.
(Maneuvering and Control)

I nviscid i nverse design and turbulent flow analysis of m xed flow propul sor concepts. (Advanced Propul sors)
Tur bul ence eval uation of Advanced Stern Concept. (Maneuvering and Control)

PONER ELECTRONI C BUI LDI NG BLOCKS ( PEBB) :
I NI TI ATED:

Devel opnent of advanced PEBB Fast-Turn-Of nodul es for all occurrences. (Electrical)
Devel opnent of systemregulation and stability concepts, algorithns. (Electrical)
Dual Use PEBB commerci alization. (Electrical)

Devel opnent of energy generation and storage concepts and conponents. (Electrical)
CONTI NUED:

Eval uati on of third-generation nodules to denonstrate form fit, and function of PEBB. (Electrical)
COVPLETED:
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Proof of concept for third-generation nodules to denonstrate form fit, and function of PEBB. (Electrical)

Transition of third-generation PEBB nodul es to PE 0603508N to support Electrically Re-configurable Ship
denonstration. (Electrical)

LCA3 STI CS:
I NI TI ATED:

Devel opnent of sea-based | ogistics comunications |ink. (Anmphibious Logistics)
CONTI NUED:

Devel opnent of a hi gh-power mcrowave built-in test set. (M ntenance)

| mprovenent of throughput in higher sea states by identifying and devel opi ng new and energi ng technol ogi es
that can be applied to critical |ighterage operations. (Anphibious Logistics)

Devel opnent of mcro-electrical mechanical sensor systens. (Miintenance)

Devel opnent of virtual sensors. (Mintenance)
COVPLETED:

Devel opnent of nmagnetostrictive actuators for cargo/weapons el evator doors. (Replenishnent)

Devel opnent of advanced shi pboard crane technol ogy. (Replenishnent)

Devel opnent of netrol ogy for high-speed optical interconnections. (Mintenance)

Devel opnent of an infrared focal plane array test set. (Mintenance)

Devel opnent of an assessnment for using available hulls and sub-systens as | ow cost conponents of systens for
| ogi stics or sea-basing operations. (Anmphibious Logistics)

Devel opnent of a diagnostic rule extraction technol ogy. (Mintenance)

Devel opnent of nondestructive techni ques coupled with conputer nodeling to rapidly assess pier capacity to
resist lateral |oads. (Infrastructure)

Devel opnent of technologies required for and easily transported high-sea-state nodul ar pl atform system
( Anphi bi ous Logi stics)

R-1 Line Item4 Budget Item Justification

(Exhibit R-2, Page 8 of 25)
UNCLASSIFIED



UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

Devel opnent of an autononmous mari ne booster punp. (Anphi bious Logistics)

Devel opnent of technology to significantly inprove throughput by providing |lighterage the ability to noor
al ongsi de ships and piers, enabling cargo transfer in higher sea states. (Anphibious Logistics)

Devel opnent of a coll aborative infrastructure assessnent tool. (Infrastructure)

ENVI RONVENTAL QUALI TY TECHNOLOGY:
I NI TI ATED

Devel opnent of recording, tracking and assessment technologies for mtigating the effects of Navy operations
on marine manmal s and threatened endangered species. (Environnentally Conpliant Pl atforns)

I nvestigation of scope and magni tude of Navy problens relating to non-indi genous species (NI'S) in ballast
water. (Environnentally Conpliant Pl atforns)

Feasi bility study of applique technology for underwater hull surfaces. (Environnmentally Conpliant Pl atfornmns)
CONTI NUED:

Devel opnent of pollution prevention technol ogy for surface ships. (Environnentally Conpliant Pl atforns)
Heat exchanger fouling control technol ogy for subnmarines. (Environmentally Conpliant Pl atforns)

Neural net classification technology for application to shipboard Ol Content Mnitors (OCM. (Environnmentally
Conpl i ant Pl at f or ns)

Devel opnent of information and data for establishing scientifically sound basis for Navy copper discharge
regul ati ons. (Environmentally Conpliant Pl atforns)

Devel opnent of automated dry-dock painting of ship hulls. (Environmentally Conpliant Pl atforns)

Devel opnent of a Navy integrated approach to characterization on contam nated mari ne sedi ments.
(Environmental |y Conpliant Pl atforns)
COVPLETED:

Devel opnent of environnmentally acceptable lubricant for aircraft carrier catapult system Transitioned to
Navy Advanced Devel opnment Program (PE0603721N). (Environnmentally Conpliant Pl atformns)
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El ectrochem cal polishing technol ogy for shipboard non-oily wastewater. Transitioned to Navy Advanced
Devel opnent Program (PE063721N). (Environnentally Conpliant Pl atforns)

Non-fouling coating for ceramic oily wastewater treatnment nmenbranes. Transitioned to Navy Advanced
Devel opnent Program (PE063721N). (Environnentally Conpliant Pl atforns)

Feasibility of liquid carbon dioxide treatnment of ship bilgewater. Transitioned to Navy Advanced Devel opnent
Program (PE063721N). (Environmental ly Conpliant Pl atforns)

I ndustrial wastewater treatnment technol ogy devel opnent that included Mol ecul ar Recognition, Advanced Oxi dation
and Advanced Reverse Osnpsis. Transitioned to the Environmental Security Technol ogy Certification Program
(ESTCP) (PE0603851D), Puget Sound Naval Shipyard and Naval Air Station North Island for

Denonstration/Validati on (PEO603721N) and i npl enentation. (Environmentally Conpliant Pl atforns)

2. FY 2000 PLAN:

SURFACE SHI P STRUCTURAL SYSTEMS:
I NI TI ATE:

Devel opnent of shock/acoustic nmount design methods with energy absorbing structures. (Wapons Effects)
| mproved magazi ne protection. (Wapons Effects)

Hul I I'ife assurance nethodol ogy. (Hull Structures)
| mproved survivability to future air and underwater threats. (Wapons Effects)
CONTI NUE:

Devel opnent of stainless steel advanced double hull concepts. (Hull Structures)
Conposite structural response prediction to explosion [oads in water or air. (Wapons Effects)
Design tool for integrated conmposite topside structures. (Topside Structures)

Concepts of affordable Hybrid Conposite Hull capable of achieving “ALL” signature goals. (Hull Structures)
COVPLETE:

Future conbatant conposite topside structural concepts. (Topside Structures)
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Val i dation of predictive tools for seaway-induced | oads. (Hull Structures)

SURFACE SHI P POAER AND AUTQOVATI ON:
I NI TI ATE:

Denonstration of advanced thermal managenent techni ques for nechani cal and el ectrical systens. (Mechanical
Power and Auxiliary Systens)

Denonstration of smart, survivable distributed machi nery control concepts on reduced scal e systens.
(Mechani cal Power and Auxiliary Systens)

Devel opnent of distributed machinery architecture concepts. (Mechanical Power and Auxiliary Systens)

Denonstration of Advanced Fuel Cell technol ogy (including conbined cycle machines) with increased efficiency
hi gher power density for auxiliary and propul sion applications. (Electrical)
CONTI NUE:

Dynam ¢ nodel i ng and sinul ati on of shipboard fuel cell power systenms. (Mechani cal Power and Auxiliary Systens)
Si mul ati on of machi nery plant control system (Mechanical Power and Auxiliary Systens)
Devel opnent of smart, survivable distributed machinery control concepts. (Mechanical Power and Auxiliary

Syst ens)
COVPLETE:

Fire suppression and fl ooding prediction for autonated danage control. (Danmage Control)
Devel opnent of survivable DC sensor/system principles. (Wapons Effects)

SURFACE SHI P SI GNATURE CONTROL:
I NI TI ATE:

Devel opnent of integrated topside reduction and el ectromagnetic (EM conpatibility prediction capabilities for
| ow observable (LO) structures. (Topside Signature Reduction/EM Conpatibility)

Assessnment of Alternative Uses for the Advanced Degaussi ng/ Deanpi ng Systens. (Topside Signature Reduction)
CONTI NUE:
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Devel opnent of neasurenment procedures and metrics to evaluate residual ferromagnetic signatures of non-ferrous
materials. (Underwater Signature Reduction)

Eval uation of ship hull concepts for | ow observable requirenments. (Topside Signature Reduction)

Devel opnent of corrosion related signature reduction technol ogies for underwater el ectronagnetic signatures.
(Underwat er Si gnature Reducti on)

- Devel opnent of next-generation topside signature control concepts. (Topside Signature Reduction)
COVPLETE:

Devel opnent of radar scattering prediction capabilities for surface ship resonances and surface currents at
hi gh frequencies. (Topside Signature Reduction/El ectronmagnetic Conpatibility)

Devel opnent and val i dations of nunerical prediction nodels for eddy currents. (Underwater Signature
Reduct i on)

Integration and validation of |ightning prediction nodels for ships and for conposite structures.
(El ectromagnetic Conpatibility)

SURFACE SHI P MANEUVERI NG & SEAKEEPI NG
I NI TI ATE:

Devel opnent of | ow signature turning and maneuvering predictions. (Seaway Maneuverability, Mdtions and Loads)
CONTI NUE

Devel opnent of nunerical nethods for predicting hydrodynami c hull |oads. (Seaway Maneuverabilty, Motions and
Loads)

Devel opnent of integrated propul sor/hull concept to inprove signature behavior. (Integrated Propul sor/Hull)

SUBVARI NE SI GNATURE CONTROL:
I NI TI ATE:

Devel opnent of noi se nodel for reduced conplexity propul sors. (Hydroacoustics)
CONTI NUE
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Devel opnent of nodels to predict wake signatures in the littoral. (Hydrodynam c Signature Reduction)

Devel opnent of hull structural concepts with intrinsic acoustic benefit; integration of acoustic coatings and
doubl e hull concepts. (Structural Acoustics)

Devel opnent of active and passive degaussi ng control techni ques based on double hull construction
(El ectromagneti c Signature Reducti on)

Devel opnent of advanced degaussi ng/ deanpi ng techniques to integrate sensors/actuators into coatings.
(El ectromagneti c Signature Reducti on)

Devel opnent of optimm control concepts based on sanpling/control of the electromagnetic fields that are
exterior/interior to a double hull. (El ectromagnetic Signature Reduction)
COVPLETE:

Devel opnent of integrated noi se nodel for advanced propul sor. (Hydroacoustics)
Devel opnent of nethods to predict flow noise over appendages. (Hydroacoustics)

Devel opnent of technology to predict real-tine acoustic signatures from on-board neasurenents. (Structura
Acousti cs)

Val i dation of non-linear, stress-magnetization finite elenment nodel. (El ectromagnetic Signature Reduction)

SUBVARI NE STRUCTURAL SYSTEMS:
CONTI NUE:

Devel opnent of prelimnary double hull concepts. (Advanced Structures)

Devel opnent of flanking path acoustic mitigation system (Advanced Structures)
COVPLETE:

Devel opnent of equi pnent enul ators to assess shock and acoustic applications. (Advanced Structures)

Devel opnent of system requirenments and sensor configurations to inplenment structural nonitoring system
(Advanced Structures)

SUBVARI NE POAER AND AUTQOVATI ON:
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I NI TI ATE:

I nvestigation of electric power distribution and machi nery system automation for inproved system performance
and reduced manni ng. (Machinery and El ectrical)

Reduced scal e denponstrati on of advanced control and notor design techniques. (Electrical)

Devel opnent of hybrid acoustic filter for fluid systenms. (Machinery)
CONTI NUE:

I ntegrated nodeling and sinulation of electric notor with nounting, shaft, propul sor and nmachi nery support
systens to investigate overall acoustic noise reduction. (Machinery)

Devel opnent of nobst prom sing actuator technol ogies for inproved performance of steering and diving systens.
(Machi nery)

Devel opnent of solid state circuit breaker technol ogy for quiet operation. (Electrical)

- Devel opnment and validation analysis of 3-D design tools for quiet electric notors. (Electrical)
COVPLETE:

Technol ogy assessnent and devel opment of alternative emergency power energy storage technologies. (Electrical)
Verification of design tools for internal fluid systenms. (Machinery)

SUBVARI NE MANEUVERI NG AND SEAKEEPI NG
I NI TI ATE:

Val i dation of advanced maneuvering prediction codes. (Maneuvering Systens)

Devel opnent of mninmal cavitation propul sor designs. (Advanced Propul sors)
CONTI NUE:

Denonstration of inproved ability to sinulate maneuvering in extreme conditions. (Maneuvering and Control)
Devel opnent of nmaneuvering effectors to increased control authority at |ow speeds. (Maneuvering Systens)

Hydr oacousti c design and anal ysis for mxed fl ow propul sors. (Advanced Propul sors)
COVPLETE:
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

Val i dation of propul sor force prediction and transition to Hydrodynam cs/ Hydroacoustics Technol ogy Center.
(Maneuvering and Control)

Vi abl e m xed fl ow propul sor concept. (Advanced Propul sors)

Est abl i shment of propul sor concept based on active control. (Advanced Propul sors)

Assessnment of flow noise reduction over appendages. (Maneuvering and Control)

ADVANCED ELECTRI CAL PONER MANAGEMENT:
I NI TI ATE:

Devel opnent of advanced energy nmanagenent and control concepts based on advanced regul ation, stability,
generation and storage concepts and conponents. (Electrical)

Devel opnent of H gh Voltage Switch technol ogy. (Electrical)

Devel opnent of Hi gh Vol tage Passive Conponent technol ogy. (Electrical)
CONTI NUE:

Devel opnent of Fast-Turn-Of nodul es for PEBB. (Electrical)

Devel opnent of systemregul ation and stability concepts, algorithnms, and conponents. (Electrical)
Dual Use PEBB commerci alization. (Electrical)

Devel opnent of energy generation and storage concepts. (Advanced Concept El ectrical Systens)
COVPLETE:

Transition Cost and efficiency nodels for advanced el ectrical systenms and solid-state conmponents to PE
0603508N to support Electrically Re-configurable Ship Denonstrations. (Electrical)

LOG STI Cs:

I NI TI ATE:

Devel opnent of a subnersible cache for prepositioning equipnment. (Anphibious Logistics)
Devel opnent of existing assets for nobile piers. (Anphibious Logistics)

R-1 Line Item4 Budget Item Justification
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy
CONTI NUE:
Devel opnent of sea-based | ogistics comunication |ink. (Anphibious Logistics)

Devel opnent of virtual sensors. (Mintenance)
COVPLETE:

Devel opnent of high power nmicrowave built-in test set. (Mintenance)

Devel opnent of expeditionary nmooring technol ogy. (Mintenance)

Devel opnent of mcro-electrical mechanical sensor systenms. (Mintenance)
Devel opnent of coll aborative infrastructure assessnment tool. (Infrastructure)

ENVI RONMENTAL QUALI TY TECHNOLOGY:

I NI TI ATE:
Devel opnent of advanced waste treatnment system process control technology for surface ships and submari nes,
and ballast water NIS control technology for Navy vessels in order to address devel opnent of suitable Marine
Pol I ution Control Devices (MPCD) in support of Uniform National Di scharge Standards (UNDS) requirenents.
(Environmental |y Conpliant Pl atforns)
Devel opnent of pollutant sensor technol ogy for Navy wastewater treatnent/control systens such as the Automated
Underwat er Hull Maintenance Vehicle (AUHW) and Navy shi pyard dry-dock industrial wastewater treatnment
devices. (Environnentally Conpliant Pl atforns)

CONTI NUE:

Devel opnent of biofouling control technology for submarine heat exchangers. (Environmentally Conpli ant
Pl at f or ns)

Devel opnent of Navy ballast MPCD technology for NIS. (Environnmentally Conpliant Pl atfornmns)

Devel opnent of recording, tracking and assessnment technologies for mtigating the effects of Navy operations
on marine manmal s and threatened endangered species. (Environnmentally Conpliant Platforns)

Devel opnent of automated dry-dock ship painting and applique technology for elimnation of over-spray and
hazardous air pollutants (HAPS). (Environnentally Conpliant Pl atforns)
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UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

I ntegrated Navy sedi nment characterization and nmet hodol ogy. (Environmentally Conpliant Pl atformns)
COVPLETE:

Devel opnent of |iquid carbon di oxi de shipboard pollution prevention control technol ogy for hazardous
i ndustrial rags and transition to Advanced Technol ogy (PE0603712N) or Advanced Devel opnent Program (PE
0603721N). (Environmental ly Conpliant Pl atforns)

Devel opnent of information and data for establishing scientifically sound Navy copper discharge standards in
support of UNDS and transition to PE 0603721N for inplenentation. (Environnentally Conpliant Pl atforns)

Devel opnent of neural net classification algorithmfor Navy shipboard OCMs, transition to PE 0603721N for
advanced devel opnent, integration and inplenentation. (Environnentally Conpliant Pl atforns)

3. FY 2001 PLAN:

SURFACE SHI P STRUCTURAL SYSTEMS
I NI TI ATE:

Devel opnent of design concepts for joining major conponents of Hybrid Conposite Hulls. (Conposite Hul
Concept s)
Predi ction of Hybrid Conposite Hull response to explosive |loads in water and air. (Conposite Hull Concepts)

Develop reliability assessnent nethods for conposite and hybrid conposite hulls. (Composite Hull Concepts)
CONTI NUE

Hul | Iife assurance nethodol ogy. (Hull Life Assurance)

| mproved magazi ne protection. (Wapons Effects)

Shock/ acoustic nmount design with energy absorbing structures. (Wapons Effects)

I mproved survivability for future threats. (Wapons Effects)

Concepts for affordable conposite Hybrid Hull for achieving “ALL” signature goals. (Composite Hull Concepts)
Conposite Topside response to air explosion. (Topside Structures)

R-1 Line Item4 Budget Item Justification
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UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N

PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy
COVPLETE:
Conposite Hull response to explosive loads in water and air. (Wapons Effects)
Assessnment of stainless steel advanced double hull concepts. (Hull Structures)
Design criteria and tools for analysis of conposite primary hulls. (Hull Structures)
Design tool for integrated conmposite topside structures. (Topside Structures)

SURFACE SHI P POAER AND AUTQOVATI ON:
CONTI NUE:

Devel opnent of distributed machinery architecture concepts. (Mechanical Power and Auxiliary Systens)

Denonstration of Advanced Fuel Cell technol ogy (including conbined cycle machines) with increased efficiency
hi gher power density for auxiliary and propul sion. (Electrical)
COVPLETE:

Sel f-healing network and comercial off the shelf (COIS) automation denonstration. (Mechanical Power and
Auxi liary Systens)

Dynam ¢ nodel i ng and sinul ati on of shipboard fuel-cell power systens.(Electrical)

SURFACE SHI P SI GNATURE CONTROL:
I NI TI ATE:

Devel opnent of doubl e-hull signature reduction technol ogies for underwater el ectromagnetic signatures.
(Underwat er Si gnature Reducti on)

Devel opnent of advanced structural -acoustic signature reduction technol ogies. (Underwater Signature
Reduct i on)
CONTI NUE:

Devel opnent of integrated topside reduction and EM conpatibility prediction capabilities for LO structures.
(Topsi de Signature Reduction/EM Conpatibility)

Devel opnent of next-generation topside signature control concepts. (Topside Signature Reduction)
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(Exhibit R-2, Page 18 of 25)
UNCLASSIFIED



UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy
underwat er el ectronagneti c signatures.

Devel opnent of corrosion-related signature reduction technol ogies for

(Underwat er Si gnature Reducti on)
(Topsi de Signature Reduction)

COVPLETE:
concepts that neet | ow observable requirenents.
ferromagneti c signatures of non-ferrous

Eval uati on of ship hull
Devel op nmeasurenent procedures and netrics to eval uate residual

materials. (Underwater Signature Reduction)

SURFACE SH P MANEUWVERI NG & SEAKEEPI NG
(I'ntegrated Propul sor/Hull)

I NI TI ATE:
End-t o- end hydrodynam ¢ signature prediction capability.
CONTI NUE:
Devel opnent of nunerical nethods for predicting hydrodynam c hull |oads. (Seaway Maneuverabilty, Motions and
Loads)
concept to inprove signature behavior. (Integrated Propul sor/Hull)
Mot i ons and Loads)

i ntegrated propul sor/hull
(Seaway Maneuverability,

Devel opnent of
| ow si gnature turning and nmaneuvering predictions.

Devel opnent of
| oads. (Seaway Maneuverability, Mtions and

COVPLETE:
- Devel opnent of nunerical nethods for predicting hydrodynanic hull
Loads)
concept to inprove signature behavior. (Integrated

Devel opnent of an integrated propul sor/hull
Propul sor/ Hul I')

SUBVARI NE SI GNATURE CONTROL:
I NI TI ATE:

R-1 Line Item4 Budget Item Justification
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UNCLASSIFIED

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

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N

PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

Devel opnent of active and passive degaussi ng/ deanpi ng control techni ques based on non-ferromagnetic pressure
hul I /outer hull configurations. (Electronagnetic Signature Reduction)

CONTI NUE:
Devel opnent of optimm control concepts based on sanpling/control of the electromagnetic fields that are
exterior/interior to a double hull. (El ectromagnetic Signature Reduction)

Devel opnent of advanced degaussi ng/ deanping to integrate sensors/actuators into coatings. (El ectromagnetic
Si gnat ure Reducti on)
COVPLETE:

Denonstration of proof-of-concept for controlling near-field el ectromagnetic signatures in shallow water.
(El ectromagnetic Signature Reducti on)

SUBVARI NE STRUCTUAL SYSTEMS:
| NTI ATE:

Smal | scal e acoustic testing of prelimnary double hull concepts. (Advanced Structures)

Devel opnent of airborne noise mtigation systens. (Advanced Structures)
CONTI NUE:

Devel opnent of prelimnary double hull concepts. (Advanced Structures)

SUBVARI NE POAER AND AUTOVATI ON:
CONTI NUE:

Devel opnent of nobst prom sing actuator technol ogies for inproved performance of steering and diving systens.
(Machi nery)

Reduced scal e denonstrati on of advanced control and notor design techniques. (Electrical)

Devel opnent of Hybrid acoustic filter for fluid systenms. (Machinery)
COVPLETE:

Devel opnent and val i dation analysis of 3-D design tools for quiet electric notors. (Electrical)

R-1 Line Item4 Budget Item Justification

(Exhibit R-2, Page 20 of 25)
UNCLASSIFIED
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N

PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

Devel opnent of solid state circuit breaker technol ogy for quiet operation. (Electrical)

SUBVARI NE MANEUVERI NG AND SEAKEEPI NG

I NI TI ATE:

Assessnment of non-rotating propul sion devices. (Advanced Propul sors)
CONTI NUE:

Val i dation of advanced maneuvering prediction codes. (Maneuvering and Control)
COVPLETE:

Hydr oacoustic analysis for mxed flow propul sors. (Advanced Propul sors)
Denonstrate i nproved maneuvering simul ation capability. (Maneuvering and Control)

Denonstrate advanced concepts for inproved maneuvering at | ow speeds and in shall ow water. (Maneuvering and
Control)

ADVANCED ELECTRI CAL PONER MANAGEMENT:
I NI TI ATE:

Devel opnent of solid-state technol ogy for high power distribution systens. (Electrical)
CONTI NUE:

Devel opnent of systemregul ation and stability concepts, algorithnms, and conponents. (Electrical)
Devel opnent of energy generation and storage concepts. (Electrical)
Devel opnent of H gh Voltage Switch technol ogy. (Electrical)

Devel opnent of Hi gh Vol tage Passive Conponent technol ogy. (Electrical)
COVPLETE:

Dual Use PEBB commerci alization. (Electrical)

Transition Cost and efficiency nodels for advanced el ectrical systenms and solid-state conmponents to PE
0603508N to support Electrically Re-configurable Ship Denonstrations. (Electrical)

R-1 Line Item4 Budget Item Justification
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BUDGET ACTIVITY: 2

Devel opnent of advanced PEBB Fast-Turn-Of (FTO nodul es.

UNCLASSIFIED

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

PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

El ectrically Re-configurable Ship Denpbnstrations. (Electrical)

LCA3 STI CS:
I NI TI ATE:

Devel opnent

Devel opnent
CONTI NUE:

Devel opnent
Devel opnent
Devel opnent
Devel opnent

of
of

of
of
of
of

shi pboard integrated | ogistics system (Mintenance)
integrated | ogistics system (Anphibious Logistics)

strategic/tactica

DATE: February 2000

Transition FTO technol ogy to PE 0603508N to support

a submersi ble cache for pre-positioning equipnment. (Anphibious Logistics)
cs comuni cation |ink. (Anphibious Logistics)

a sea-based | ogisti
exi sting assets for

nmobi | e piers. (Amphi bi ous Logi stics)

virtual sensors. (Mintenance)

ENVI RONVENTAL QUALI TY TECHNOLOGY:

I NI TI ATE:

Devel opnent of advanced shi pboard and submarine pollution prevention and |iquid wastewater treatnent

t echnol ogi es for conpliance with Uniform Nationa

Pl at f or ns)

Di scharge Standards (UNDS)

(Environmental Iy Conpl i ant

Devel opnent of advanced marine manmmal threat mtigation technology. (Environmentally Conpliant Pl atforns)

Devel opnent of advanced air pol |l ut
I nt ernati onal

Devel opnent of advanced pollution prevention technol ogy for Navy industrial
reduce costs and limt liability.

CONTI NUE

Maritime Organi zation (I MO MARPCL requirenents.

ant em ssions control and treatnment technol ogies for ships in support of

(Environmental |y Conpliant Pl atforns)

R-1 Line Item4
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

Devel opnent of advanced waste treatnment process control technology for surface ships and submari nes and

bal | ast water NI'S control technol ogies for Navy vessels in support of UNDS. (Environmentally Conpliant

Pl at f or ns)

Devel opnent of pollutant sensor technol ogy for Navy shore facility wastewater control/treatnent systens and

devel opnent of applique technology for ship hull and structures. (Environmentally Conpliant Pl atfornmns)
COVPLETE:

Devel opnent of nethodol ogy and schene for integrated characterization of Navy-contam nated marine sedi ments.

(Environmental |y Conpliant Pl atforns)

Devel opnent of submarine heat exchanger fouling control technology. (Environmentally Conpliant Pl atforns)

Devel opnent of recording, tracking and assessnment technology for nmitigation of Navy operations on marine

manmal s. (Environnmental |y Conpliant Pl atforns)

Aut omat ed dry dock ship paint application, overspray control, collection and treatnment technol ogies. Transition

to NAVSEA 04 and NAVFAC 15R for advanced devel opnent (PE 0603721N). (Environnmentally Conpliant Pl atforns)

B. PROGRAM CHANGE SUMVARY:
FY 1999 FY 2000 FY 2001

R-1 Line Item4 Budget Item Justification
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UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000
BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy
FY 2000 President’s Budget: 55, 456 43,786 42, 967
Appropriated Val ue: - 61, 786 -
Adj ustments from FY 2000 PRESBUD: 0
SBI R STTR Tr ansfer -542 0 0
Executi on Adj ust ment -1,988 0 0
Congr essi onal Resci ssions 0 - 341 0
Congr essi onal Adds: 0
Stai nl ess Steel e Advanced Doubl e Hul | 0 5, 000 0
Curved Pl ate Doubl e Hul | 0 8, 000 0
3-D Printing Metal working Technol ogy 4,000 0
Bi oenvironnmental Hazards 1, 000 0
Various Rate Adjustnents 0 - 301
Pr ogr am Adj ust nent s 0 1, 857
M1/ C v Pay Rates 0 40
FY 2001 PRESBUDG Submi ssi on: 52, 926 61, 445 44, 563
CHANGE SUMVARY EXPLANATI ON:
Schedul e:  Not applicable.
Technical : Not applicable.
C. OTHER PROGRAM FUNDI NG SUMVARY:
OTHER APPROPRI ATI ON FUNDS: Not appli cabl e.
RELATED RDT&E:
R-1 Line Item4 Budget Item Justification
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FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602121N
PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

PE 0601153N (Def ense Research Sci ences)

PE 0602131M (Mari ne Corps Landi ng Force Technol ogy)

PE 0602233N (Human Systens Technol ogy)

PE 0602234N (Materials, Electronics, and Conputer Technol ogy)

PE 0602314N (Undersea Warfare Surveill ance Technol ogy)

PE 0602315N (M ne Counterneasures, M ning and Special Warfare Technol ogy)
PE 0603502N (Surface and Shal | ow Water MCM

PE 0603508N (Surface Ship & Submarine HVRE Advanced Technol ogy)

PE 0603513N ( Shi pboard System Conponent Devel opnent)

PE 0603514N (Ship Conbat Survivability)

PE 0603553N (Surface Anti-Submari ne \Warfare)

PE 0603561N ( Advanced Submarine Systens Devel opnent)

PE 0603563N ( Shi p Concept Advanced Design)

PE 0603564N (Ship Prelimnary Design and Feasibility Studies)

PE 0603569E ( DARPA S&T Program

PE 0603573N ( Advanced Surface Machi nery Systens)

PE 0603712N (Environnental Quality & Logistics Advanced Technol ogy)
PE 0603721N (Environnental Protection)

PE 0603726N ( Merchant Ship Naval Augnentation Progran)

PE 0603792N ( Advanced Technol ogy Transition)

PE 0604558N ( New Desi gn SSN Devel opnent)

PE 0604561N ( SSN-21 Devel opnent Program Under the Tri-Service Reliance Agreenent, the Navy has the lead for this Navy-uni que
or ogram

D. SCHEDULE PROFI LE: Not applicable.
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