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FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

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

(V) COST: (Dol lars in Thousands)

PROJECT
NUMBER & FY 1998 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 ESTI MATE COWPLETE PROGRAM

Shi p, Submarine & Logistics Technol ogy
43, 430 55, 456 43, 786 42,967 44,744 46, 126 47,527 48, 831 CONT. CONT

A (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Thi s program el ement (PE) provides for surface ship, submarine,
| ogi stics, and environmental quality applied research that contributes to nmeeting joint warfare capabilities established by
the Joint Chiefs of Staff; namely to pronptly engage regional forces in decisive conbat on a gl obal level, to enploy a range
of capabilities nore suitable to actions at the lower end of the full range of military operations which allow achi evenent of
mlitary objectives with mnimm casualties and coll ateral damage, and to counter the threat of weapons of nass destruction
and future ballistic and cruise mssiles to the United States and depl oyed forces.

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

(V) This PE devel ops affordable hull, mechanical, and electrical (HV&E) technol ogy options for both surface ships and
submarines. There are four technol ogy thrusts for both surface ships and submarines: Signature Control, Structural Systens,
Power and Automation, and Maneuvering and Seakeeping. They address el ectromagneti c and acoustic signature reduction
structural and weapon related survivability inprovenent, electrical and mechani cal system efficiency, danage control

hydr odynam cs, and alternative propul sion

(V) Logi stics technol ogi es increase operational readiness through effective managenent and novement of supplies ashore and
at-sea, and advanced techni ques for nore cost-effective construction and mai ntenance of shore and offshore facilities.
Technol ogy devel opnent in these areas responds to a variety of requirenments, including: the logistic support needed for
anphi bi ous | andi ng, the diagnostic technol ogies that enable the inplementation of a condition-based vs. tinme-based maintenance
phi |l osophy, and | ong distance |ogistics supply chains with short reaction tine.
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(Y Environmental quality technol ogi es enabl e sustained worl d-w de Navy operations, in conpliance with all national and

i nternational |aws, regulations and agreenents. Technol ogy devel opment in this area supports the Chief of Naval Operations
(CNO prioritized Navy user and Sci ence and Technol ogy (S&T) requirenents and | eads to systens and processes that provide the
Fleet with environnentally conpliant forward presence, ashore and afloat. Specifically, this area supports requirenents to
mnimze the curtailnent of mlitary operations due to ship, shore and aircraft conpliance with international regulations; and
to sustain Naval forces anywhere in a tinely and environnentally conpliant manner.

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

(9)) In fiscal year 1998, funding for Logistics and Environmental Quality technology for ships and Naval infrastructure was
transferred from PE 0602233N to this more appropriate PE.

(U)  JUSTIFICATION FOR BUDGET ACTIVITY: This program is budgeted within APPLIED RESEARCH, Budget Activity, because it
investigates technical advances with possible applications toward solution of specific Naval problems, short of a major
development effort.

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

(U) ($4,246) SURFACE SHIP STRUCTURAL SYSTEMS:
(U) INITIATED:

e (U) Future combatant topside structural concepts. (Topside Structures)
* (V) Fire suppression and flooding prediction for automated damage control. (Damage Control)
e (U) Total ship structural/systems damage prediction from missile impact and penetration. (Weapons Effects)

* (U) Composite structural response prediction to explosion loads transmitted in water or air. (Weapon Effects)
(U) CONTINUED:
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(U) Denonstration and eval uation of dynamic failure prediction tools for conposite hull structures. (Hull
Structures)

(U) Devel opment of stainless steel advanced double hull concepts. (Hull Structures)
(U Model test studies of the effects of DD-21 hull features on seaway induced | oads. (Hull Structures)

(U) Devel oprment of analytical nodels to predict fire/snoke transport and fl oodi ng progression in naval surface
shi ps. (Danmage Control)

(%1, 116) SURFACE SHI P PONER AND AUTQVATI ON:

| NI TI ATED:

(U) Devel opnent of smart, survivable machinery control system concepts. (Mechanical Power and Auxiliary

Syst ens)

(U) Devel opnent of heat pipe, thernal-electric and other advanced heat renoval techniques for high heat |oad
t hermal managenent in distributed machinery and el ectrical systens. (Mechanical Power and Auxiliary Systens)
COVPLETED:

(U 10 kilowatt (kW fuel cell system brassboard denonstration to validate analytical nmodels. (Mechanica
Power and Auxiliary Systens)

(U Transition of fuel refornmer and desul phurization concepts for high power diesel-fed fuel cell to PE
0603508N. (Mechani cal Power and Auxiliary Systens)

(%4, 276) SURFACE SHI P SI GNATURE CONTROL:
I NI TI ATED:

(U) Devel op mat hemati cal and physical scale nodel scattering prediction capabilities of surface ship resonance
at high frequency (HF) frequencies. (Topside Signature Reduction)

(U) Devel op testing procedures to evaluate residual ferromagnetic signatures of non-ferrous materials
(Underwat er Si gnature Reducti on)
CONTI NUED:

(U Eval uation of high-performance ship hull concepts, which neet |ow observable (LO requirements. (Topside
Si gnat ure Reducti on)
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e (U) Devel opnent of l|ightning protection systemconcepts for conposite structures. (El ectronmagnetic
Compatibility)

e (U Developnent of eddy current prediction nodeling and advanced sensors (Underwater Signature Reduction)

(U COVPLETED:

e (U) Devel opnent of Infrared (IR)/Radar Cross Section (RCS)/Visual signature suppression concepts for exhaust
stack systenms. (Topside Signature Reduction)

* (U Integration of enbedded conmunication sensors into topside exhaust stack structures. (El ectromagnetic

Compatibility)

(U Mne vulnerability display to allow ship operator to determine vulnerability/survivability in littoral

environnents. (Underwater Signature Reduction)

(U (%$1,634) SURFACE SHI P MANEUVERI NG & SEAKEEPI NG

(U) | NITIATED:

e (U) Devel opnent of dynamic damage stability nmethod. (Seaway Operability and Survivability)
(U) COWPLETED:

(U) Devel opnent and assessnent of a Vertical Axis Propul sor concept (Phase | Engi neering assessnent).
(Advanced Propul sor Concepts)

($3,579) SUBMARI NE S| GNATURE CONTROL:
I NI TI ATED:

(U) Devel opment of Advanced Degaussi ng net hodol ogy based on foreign technol ogies. (El ectromagnetic Sil encing)

(U) Devel opnent of nethods to predict/reduce acoustic noise due to flow over appendages. (Hydroacoustics)
CONTI NUED:

(U) Devel opnent of technology to predict real-tine, far-field acoustic signatures from on-board neasurenents.
(Structural Acoustic)

e (U Small scale evaluation of quiet hull concepts. (Structural Acoustics)

e (U) Denonstration of proof-of-concept for control of near and far-field electromagnetic (EM signhatures in
deep and shallow water. (EM Signature Reduction)

e (U) Develop integrated nmodel for advanced propul sor noise at low md frequencies. (Hydroacoustics)

(
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COVPLETED:

(U Testing and eval uation of acoustically transparent sonar bow done concept; transition concept and design
nmet hodol ogy to Naval Sea Systens Command (NAVSEA). (Structural Acoustics)

(U) Devel opnent and eval uation of the integrated nodel of propul sor noise in high frequency range.
(Hydr oacousti cs)

(U) Assessnent of hydrodynani c wake prediction and mitigation capabilities. (Hydrodynam c Signature Reduction)
(U) Devel opment of algorithms for far-field EM signature control algorithnms. (EM Signature Reduction)

($2, 024) SUBMARI NE STRUCTURAL SYSTEMS:
I NI TI ATED:

(U Investigation of double hull concepts. (Advanced Structures)

(U) Devel op nonitoring systemto balance weight distribution in truss and nount systens to elimnate acoustic
shorts and to eval uate shock damage. (Advanced Structures)
CONTI NUED:

(U) Devel opment of quarter-scale shock and acoustic testing requirenents for mounts. (Advanced Structures)

(U) Devel opnent of strengthening options and joint flexibility concepts for shock attenuation in nmachinery
support structures. (Advanced Structures)

(U) Devel opnent of front end equi pnent emul ators for shock eval uations. (Advanced Structures)
COVPLETED:

(U) Devel opnent of test capability for quarter-scal e shock and acoustic evaluations in air and in water.
(Advanced Structures)

($2,110) SUBMARI NE PONER AND AUTOVATI ON:
I NI TI ATED:

(U) Technol ogy assessnent and devel opnent of alternative energency power energy storage technol ogies.
(Electrical)
CONTI NUED:

(U) Devel opnent of flow visualization and design tools for internal fluid systens. (Machinery)
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(U Eval uation of power and response performance of candidate electrically powered actuator technol ogies for
reduced cost inproved reliability of steering and diving systems. (Electrical)

(U) Devel opment of adaptive self-energized magnetic bearings for reduced nai ntenance. (Machinery)
(U) Devel opnent and verification of quiet electric notor analysis and design tools. (Electrical)

(%2, 751) SUBVARI NE MANEUVERI NG AND SEAKEEPI NG
I NI TI ATED:

I nviscid i nverse design and turbulent flow analysis of mxed flow propul sor concepts. (Advanced Propul sors)
CONTI NUED:

(U) Laboratory denmponstrations of maneuvering concepts with inproved control authority and jamresistance.
(Maneuvering and Control)

(U Simulation of jamresistant maneuvering concepts. (Maneuvering and Control)
(U) Devel opment of prediction methods of propul sor side forces. (Maneuvering and Control)
(U) Denonstration of inproved ability to sinulate naneuvering in extreme conditions. (Mneuvering and

Control)
COVPLETED:

(U) Devel opment of nodels to predict near-field downstream flow features fromhull feature inflow conditions
and transition to Hydrodynam cs/ Hydroacousti cs Technol ogy Center. (Maneuvering and Control)

(U Radio controlled nodel tests to validate physics-based maneuvering tools; and transition first version
Conput ational Fluid Dynamics (CFD) codes to Hydrodynani cs/ Hydroacoustics Technol ogy Center. (Maneuvering and
Control)

(U Advanced stern performance eval uation. (Advanced Propul sors)

(%4, 739) Power Electronic Building Block (PEBB):
I NI TI ATED:

(U) Devel opnent of third generati on PEBB denonstration nodules for form fit, and function. (Advanced Concept
El ectrical Systens)
CONTI NUED:

R-1 Line Item4 Budget Item Justification

(Exhibit R-2, Page 6 of 25)
UNCLASSIFIED



BUDCET ACTI VI TY

(Y

UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

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

(U Transition PEBB science and technol ogy to support active quieting of notors and other electrica
conmponents. (Advanced Concept Electrical Systens)
COVPLETE:

(U) Proof of concept of second-generation PEBB nodul es that denonstrate form and function; transition nodul es
to PE 0603508N for Technol ogy Denpbnstrations. (Advanced Concept El ectrical Systens)

(U) Denonstration of conputational testbed for advanced concept electrical system sinulation. (Advanced
Concept El ectrical Systens)

($5, 413) LOG STI CS:
I NI TI ATED:

(U) Devel opment of a nicro-el ectronechani cal system (MEMS) di agnostic sensor net. (Mintenance)
(U) Devel opnment of virtual sensors for diagnostics and prognostics. (Mintenance)

(U) Devel op and i nmpl enment sensor technology that qualify for built-in calibration (BIC) integration that
currently use a MEMS sensor technol ogy base.
CONTI NUED:

(U) Devel opment of nmmgnetostrictive actuators for cargo/weapons el evator doors. (Replenishnent)
(U) Devel opment of metrol ogy for high-speed optical interconnections. (Miintenance)
(U) Devel opnment of IR focal plane array test set. (Maintenance)

(U Enhancement of crane control technologies resulting in reduced manpower and increased equi pnent
per f ormance. (Repl eni shment)

(U) Devel opment of prognostics for real-tinme status nonitoring and troubl eshooting for high-power mcrowave
tubes in conbat systems. (Mintenance)

(U) Devel opment of nondestructive techniques coupled with conputer nodeling to rapidly assess pier capacity to
resist lateral |oads. (Infrastructure)

(U) Devel opment of technol ogies required for an easily transported, high sea state nodul ar platform system
(Arphi bi ous Logi stics)
(U) Devel opment of an aut ononous marine booster punp. (Anphibious Logistics)
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(U) Devel opment of technology to significantly inprove throughput by providing |ighterage the ability to noor
al ongsi de ships and piers enabling cargo transfer in higher sea states. (Anphibious Logistics)

(U) Devel opment of a collaborative infrastructure assessnment tool. (Anphibious Logistics)
COVPLETED:

(U) Devel opment of el ectroset desktop manufacturing of parts. (Anphibious Logistics)
(U) Devel opnent of rapid nearshore geotechnical survey technol ogy. (Anphibious Logistics)

($3, 491) ENVI RONVENTAL QUALI TY TECHNOLOGY:
| NI TI ATED:

(U Assessnent of need for oil pollution control technology for subnmarine external systens. (Environnentally
Conmpl i ant Pl at f or ns)

(U) Devel opnent of non-fouling coatings for shipboard ceranic nmenbrane oily wastewater treatnent systens.
(Environmental |y Conpliant Pl atforns)

(U) Devel opnent of process control technol ogy for shipboard waste processing systens. (Environmentally
Conpl i ant Pl at f orns)

(U) Devel opnent of surface ship pollution prevention technol ogies. (Environmentally Conpliant Platforns)

(U) Devel opment of submarine heat exchanger fouling control technologies. (Environnmentally Conpliant

Pl at f or ms)

(U) Devel opment of the Navy RDT&E needs for contam nated sedinments and their inpact on ship/shore facilities
operations. (Environmentally Conpliant Shore Facilities)

(U) CONTI NUED:

(U) Devel opnent of enhanced copper speciation and fate nethodol ogy as an alternate approach to neet copper
di scharge regul ations. (Environnmentally Compliant Shore Facilities)

(U El ectrochemnical pre/post treatnent technol ogy devel opnent for shipboard non-o0ily wastewater
(Environmental |y Conpliant Pl atforns)

(U) Devel opnent of near critical fluid extraction technology for shipboard bil gewater treatnent.
(Environmental |y Conpliant Pl atforns)
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e (U) Devel opnent of automated dry dock ship painting, application, overspray control and collection
technol ogi es. (Environnental ly Conpliant Shore Facilities)

e (U) Devel opnent of decontam nation cleaning of surfaces technol ogy of Pol ychlorinated Bi phenyls (PCBs) and
ot her toxic substances. (Environmentally Conpliant Shore Facilities)

e (U) Devel opnent of Industrial Wastewater Treatnent Plant (IWP) technol ogies for pollution prevention
(Environnental |y Conpliant Shore Facilities)

. (}D Fbvelopnent of environmentally sound substitute for steam catapult |ubricants. (Environnentally Conpliant
Pl at f or ms

(Y CfWPLETE&

. (U) Devel opnent of nol ecul ar recognition (MRT), advanced reverse osnosis (ARO and el ectrodialysis (ED)
technol ogies for IWIPs and transitioned to Environnental Security Technol ogy Certification Program (ESTCP)
and 6.4 progranms for technol ogy denonstration/validation and certification. (Environnentally Conpliant Shore
Facilities)

. (U Initiation Decision Report (IDR) for devel opnent of technology for control of pollution from submarine
external hydraulic systens (Environmentally Conpliant Pl atforns)

(U ($5,687) PEBB TECHNOLOGY CONGRESSI ONAL PLUS- UP:
(U COVPLETED:

e (U) Conplete Phase | virtual testbed (equipnent simulation and anal ysis) and successfully incorporate it into
virtual PEBB-2 design. (Advanced Concept El ectrical Systens)

(U) ($1,418) POWER NODE CONTROL CENTERS CONGRESSI ONAL PLUS- UP:
(U COWPLETED:

e (U) Design and cost analysis of the Power Node Control Center prototypes. (Advanced Concept El ectrica
Syst ens)

(U) ($946) UNDERWATER VEHI CLE DERI VED CONTROL TECHNOLOGY CONGRESSI ONAL PLUS- UP:
( U) COVPLETED:
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U) Using Conponent Level Intelligent Distributed Control Systems (CLIDCS) devel op and denpbnstrate concepts for

(
intelligent, reconfigurable networks that control HVRE systens.

FY 1999 PLAN:

($5, 050) SURFACE SHI P STRUCTURAL SYSTEMS:
I NI TI ATE:

(U) Design tool for integrated conposite topside structures. (Topside Structures)

(U) Devel opnent of survivable DC sensor/system principles. (Wapons Effects)
CONTI NUE:

(U) Devel opnent of inmproved design criteria and tools for analysis of conposite primary hulls. (Hul
Structures)

(U) Devel opnent of stainless steel advanced double hull concepts. (Hull Structures)

(U Future conbatant topside structural concepts. (Topside Structures)

(U) Conposite structural response prediction to explosion |loads transnitted in water or air. (Wapon Effects)
(U Fire suppression and flooding prediction for automated danmage control. (Damage Control)

COWPLETE

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

Devel oprmrent of magazi ne protection concepts to reduce probability of mass detonation. (Wapons Effects)
Physi cal nodeling studies of hull features versus seaway |oading. (Hull Structures)

Met hodol ogy for predicting |ocal hull response to near hull weapons detonation. (Wapons Effects)
Advanced damage control flooding prediction sensor technology. (Danage Control)

Total ship structural/systens damage prediction frommssile inpact and penetration. (Wapons Effects)

Denonstrati on and eval uation of dynamic failure prediction tools for conmposite hull structures. (Hul
St ruct ures)

(
(
(
(
(
(
(

cececeeee

($1, 456) SURFACE SH P POAER AND AUTOVATI ON
I NI TI ATE
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(U Dynam c nodeling and simulation of fuel cell based power systens for shipboard use. (Mechanical Power and
Auxil1ary Systens)
(U Simulation of nmachinery plant control system (Mechanical Power and Auxiliary Systens)
CONTI NUE:
(U) Devel opment of heat pipe, thermal-electric and other advanced heat renoval techniques for high heat |oad
thermal managenent in distributed machinery and el ectrical systens. (Mechanical Power and Auxiliary Systens)
(U) Devel opment of smart, survivable distributed machinery control concepts. (Mechanical Power and Auxiliary
Syst ens)
COVPLETE:
gU) Shogk and vibration testing of reduced scale fuel cell power systens. (Mechanical Power and Auxiliary
yst ens
gU) Sal; contam nation testing of reduced scale fuel cell power systens. (Mechanical Power and Auxiliary
yst ens

($4, 789) SURFACE SHI P SI GNATURE CONTROL:
I NI TI ATE:

(U) Devel opment of next generation topside signature control concepts (Topside Signature Reduction)
(U) Devel opnent of double hull signature reduction technol ogies for underwater el ectromagnetic signatures

(Underwat er Si gnature Reducti on)

CONTI NUE

(U Mathematical and physical scale nodel scattering prediction analyses for surface ship resonance at high
frequencies. (Topside Signature Reduction/El ectromagnetic Conpatibility)

(U) Testing procedures to evaluate residual ferromagnetic signatures of non-ferrous materials (Underwater
Si gnhat ure Reducti on)

(U) Eval uation of high-performance ship hull concepts, which neet |ow observable requirements. (Topside
Si gnat ure Reducti on)

(U Devel opment of eddy current prediction nodeling and advanced sensors (Underwater Signature Reduction)
COVPLETE:

(U Assessnent of the vulnerability of surface ships to eddy current signatures. (Underwater Signatures)
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e (U) Devel opnent of lightning protection systemconcepts for conposite structures. (El ectromagnetic
Compatibility)

(U) ($1,343) SURFACE SHI P MANEUVERI NG & SEAKEEPI NG
(U) NI TIATE:

e (U) Devel opnent of nunerical methods for predicting ship | oads. (Seaway Maneuverabilty, Mtions and Loads)

(U) Devel opnent of an integrated propul sor/hull concept to inprove signature behavior. (Ilntegrated
Propul sor/ Hul I')
(U COWPLETE:

e (U) Devel opnent and validation of dynanmi c damage stability nethod. (Seaway Maneuverabilty, Mdtions and Loads)

(U) ($4,341) SUBMARI NE S| GNATURE CONTROL:
(U INITIATE:

(U) Devel opnent of coating concepts to reduce submarine detection from active acoustic interrogation.
(Structural Acoustics)

(U) Devel opnent of next generation structural acoustics numerical nodeling capability. (Structural Acoustics)
e (U Develop nodels for wake signatures for littoral paraneter ranges. (Hydrodynam c Signature Reduction)

e (U) Devel opnent of sensors/electronics concepts to enbed in exterior coating materials to assess technol ogy
i npact/advant ages of sanmpling the EMfield exterior to the hull. (Electronmagnetic Signature Reduction)
(U CONTI NUE:

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

e (U Devel opnent of advanced degaussi ng based on forei gn technol ogy assessnents. (Electromagnetic Signature
Reduct i on)

e« (U Assess first generation experinental results and revise concept and anal ysis nethods for hull structural
concepts with intrinsic acoustic benefit. (Structural Acoustics)

e (U Devel opnent of nethods to predict/reduce acoustic noise due to fl ow over appendages. (Hydroacoustics)
e (U) Develop integrated nodel for advanced propul sor noise at low nmd frequencies. (Hydroacoustics)
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(U) Devel opment of technology to predict far-field acoustic signature in real-time fromon-board neasurenents.
(Structural Acoustics)
COVPLETE:

(U) Evaluation of the control nethodol ogies for far-field EM signatures in deep and shall ow water. (EM
Si gnat ur e Reducti on)

(U Snall scale evaluation of quiet hull concepts. (Structural Acoustics)

($2, 540) SUBMARI NE STRUCTURAL SYSTENS:
CONTI NUE:

(U Investigation of double hull concepts. (Advanced Structures)
(U) Devel opment of equi pment erul ators for aft end shock and acoustic applications. (Advanced Structures)

(U) Devel op system requirenents and sensor configurations to inplement structural nonitoring system (Advanced
Structures)

($2, 400) SUBMARI NE PONER AND AUTOVATI ON
I NI TI ATE:

(U Integrated nodeling and simulation of electric notor with mounting, shaft, propul sor and machi nery support
systems to investigate shipboard overall acoustic noise reduction. (Machinery)
CONTI NUE:

(U Technol ogy assessnent and devel opnent of alternative energency power energy storage technol ogies.
(Electrical)

(U Verification of design tools for internal fluid systems. (Machinery)

(U) Devel opment of npst promising electrically powered actuator technol ogies for reduced cost inproved
reliability steering and diving systens. (Machinery)

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

(U Validation of 2-D analysis and design tools for quiet electric motors; transition to NAVSEA. (El ectrical)
(U Transition adaptive self-energized nagnetic bearing technol ogy to NAVSEA. (Electrical)
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(U) Devel opment of measurenent techniques for electrical notor dynamics. (Electrical)

($3, 639) SUBMARI NE MANEUVERI NG AND SEAKEEPI NG
I NI TI ATE

(U) Devel opnent of nmaneuvering effectors to increase control authority at |ow speeds. (Maneuvering Systens)
(U) Hydroacoustic design and analysis for nixed flow propul sors. (Advanced Propul sors)
(U Active control for hydroacoustics. (Advanced Propul sors)

(U Validate propul sor side force technol ogy and transition to Hydrodynani cs/ Hydroacoustics Technol ogy Center
(Maneuvering and Control)

(U) CONTI NUE:
e (U Denonstration of inmproved ability to simulate naneuvering in extrenme conditions. (Maneuvering and Control)
(U COWPLETE:

(Y
(Y

(U Simulation of jamresistant maneuvering concepts. (Mneuvering and Control)
(U Laboratory denmonstrations of maneuvering concepts with inproved control authority and jamresistance.

(U Inviscid inverse design and turbulent flow analysis of m xed fl ow propul sor concepts. (Advanced
Pr opul sors)

($5, 567) PEBB:
I NI TI ATE:

(U) Devel opnment of advanced PEBB fast turn off npdul es. (Advanced Concept Electrical Systens)
(U) Devel opnent of systemregulation and stability concepts, algorithns. (Advanced Concept Electrical Systens)
(U) Devel opnent of energy generation and storage concepts and conponents. (Advanced Concept Electrica

Syst ens)

(Y

(Y

CONTI NUE

(U Eval uation of third-generation nodules to denonstrate form fit, and function of PEBB. (Advanced Concept
El ectrical Systens)
COWPLETE
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(U Proof of concept for third-generation nodules to denonstrate form fit, and function of PEBB. (Advanced
Concept Electrical Systemns)

(U Transition of third-generation PEBB nodul es to PE 0603508N to support Electrically Re-configurable Ship
denmonstration. (Advanced Concept El ectrical Systens)

(U) (%$6,459) LCOd STICS:

(U INTIATE

e (U Investigate concepts to provide nooring and fendering systenms, which would safely, control or reduce the
relative nmotion in sea state 3 conditions. (Anmphibious Logistics)

e (U) Devel opnent of the use of existing assets to provide for nobile piers. (Anphibious Logistics)
(U) Devel opment of seabased | ogistics comrunications |ink. (Anrphibious Logistics)

(U) CONTI NUE:

(U) Devel opment of a high power mcrowave built-in test set. (Mintenance)

e (U) Devel opnent of a collaborative infrastructure assessnent tool. (lInfrastructure)

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

e (U) Devel opnent of mcro-electrical mechanical sensor systens. (Mintenance)

e (U) Devel opnent of virtual sensors. (Mintenance)

e (U) Devel opnent of BIC of MEMS. (Maintenance)

(U COVPLETE:

Devel oprment of magnetostrictive actuators for cargo/weapons el evator doors. (Replenishnment)
Devel oprment of advanced shi pboard crane technol ogy. (Repleni shnent)

Devel oprment of metrol ogy for high-speed optical interconnections. (Mintenance)

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

Devel opment of a diagnostic rule extraction technol ogy. (M ntenance)

Devel oprment of nondestructive techniques coupled with conputer nodeling to rapidly assess pier capacity to
esist lateral loads. (Infrastructure)

(V)
(Y)
(V)
(Y)
(V)
SU)
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(U) Devel opment of technol ogies required for and easily transported, high sea state nodul ar platformsystem
(Arphi bi ous Logi stics)
(U) Devel opmrent of an aut ononous marine booster punp. (Anphibious Logistics)

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

($3,860) ENVI RONMENTAL QUALI TY TECHNOLOGY:
I NI TI ATE:

(U) Devel opment of technol ogy for management of contam nated marine sediments. (Environnmentally Conpliant
Shore Facilities)

Devel oprment of mniaturized acoustic data | ogging technol ogy for marine manmal s. (Environnental ly Conpliant
Pl at f or ms)

Devel oprment of acoustic integration technology for projecting 3-D nari ne mammal tracks to generate noise
exposure data for risk assessment predictions. (Environnentally Conpliant Platformns)
CONTI NUE:

(U) Devel opnment of enhanced nethodol ogy for alternate approach to neet copper discharge regul ations.
(Environmental |y Conpliant Shore Facilities)

(U Pollution prevention technol ogy devel opnent for surface conbatants. (Environmentally Conpliant Platforns)

(U) Devel opment of automated dry dock ship paint application, overspray control and collection technol ogies.
(Environnental |y Conpliant Shore Facilities)

(U) Devel opment of submarine heat exchanger fouling control technol ogy. (Environmentally Conpliant Platforns)

(U) Devel opnent of decontamnmi nation cleaning technology for PCBs (Environnmentally Conpliant Shore Facilities)
COVPLETE:

(U Electrochenical treatment technol ogy devel opnment for shipboard non-oily wastewater polishing; transition
to Denonstration/Validation (DEM VAL) (NAVSEA 03R16) for advanced devel oprment. (Environnentally Conpliant
Pl at f or ms)

(U Technol ogy devel opment of near-critical CO2 extraction for ship bilgewater treatnent; transition to EQ
DEM VAL program ( NAVSEA 03L1) and PMS 400D for advanced devel opnent. (Environnentally Conpliant Pl atforns)

R-1 Line Item4 Budget Item Justification

(Exhibit R-2, Page 16 of 25)
UNCLASSIFIED



BUDCET ACTIVITY:

‘ee

tee

‘ee

JCC

(Y

UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

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

Devel oprment of technol ogies for Industrial Wastewater Treatment Plants (IWP); transition to NAVFAC (15R)
integration and inplementation. (Environnentally Conpliant Shore Facilities)

Devel oprment of environmentally acceptable |ubricant for carrier catapult systens; transition to NAVAIR PMVA
for qualification and inplenentation. (Environnentally Conpliant Pl atforns)

(U) Devel opment of non-fouling coatings for shipboard ceranic nenbrane oily wastewater treatment systens;
transition to NAVSEA for DEM VAL and integration. (Environnentally Conpliant Platforns)

(U) Devel opment of neural network algorithmfor shipboard oil content nmonitors; transition to NAVSEA 03L for

i ntegration and inplementation (Environmentally Conpliant Platforns)

NA — o~
acoc

($1,500) STAI NLESS STEEL DOUBLE HULL CONGRESSI ONAL PLUS- UP:
I NI TI ATED:

This effort will entail a large scale testing to validate material, corrosion, coatings, and structura
gui del i nes for stainless steel

($2, 000) CONTROL SYSTEMS FOR AUTONOMOUS UNDERWATER VEH CLES CONGRESSI ONAL PLUS- UP
I NI TI ATED:

(U This programwi |l demponstrate the viability of Conponent Level Intelligent Distributed Control Systens
(CLIDCS) through | aboratory denonstration on a representative marine system

($5, 000) CURVED PLATE TECHNOLOGY CONGRESSI ONAL PLUS- UP:
I NI TI ATED:

(U) Devel op, design, construct and test high precision fabrication technology for |arge steel structura
conmponents requiring curvatures and precise dinensional control to be used in advanced ship designs.

($5, 000) BI OENVI RONVENTAL HAZARDS CONGRESSI ONAL PLUS- UP:
I NI TI ATED:

(U An integrated bioenvironnental hazards programw || be conducted to devel op bi osensors and bi omarkers for
human and ecol ogi cal bi oenvironnental problens.

($512) SMALL BUSI NESS | NNOVATI ON RESEARCH:
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PROGRAM ELEMENT TI TLE:  Ship, Submarine & Logistics Technol ogy

e (U) Portion of extramural programreserved for Small Business |Innovation Research assessnent in accordance
with 15 U S. C. 638.

3. (U FY 2000 PLAN:

(U) ($5,653) SURFACE SHI P STRUCTURAL SYSTEMS:
(U | NI TIATE:

e (U) Devel op shock/acoustic nount design nmethods and energy absorbing structures. (Wapons Effects)

(U) CONTI NUE:

e (U Devel oprment of inmproved design criteria and tools for analysis of conposite primary hulls. (Hull
Structures)

e (U) Devel opnent of stainless steel advanced double hull concepts. (Hull Structures)
e (U) Conposite structural response prediction to explosion loads transnmitted in water or air. (Wapon Effects)

e (U) Design tool for integrated conposite topside structures. (Topside Structures)
(U) COWPLETE:

* (U Fire suppression and fl ooding prediction for automated damage control. (Danmage Control)
e (U) Devel opnent of survivable DC sensor/system principles. (Wapons Effects)
e (U) Future conbatant comnposite topside structural concepts. (Topside Structures)

(U) ($1,161) SURFACE SHI P PONER AND AUTOVATI ON:
(U | NI TIATE:

(U Denonstration of advanced thermal managenent techni ques for heat | oad machinery and el ectrical.
(Mechani cal Power and Auxiliary Systens)

e (U) Denonstration of smart, survivable distributed nachinery control concepts on reduced scal e systens.
(Mechani cal Power and Auxiliary Systens)
(U) CONTI NUE:

e (U Dynamic nodeling and sinulation of fuel cell based power systenms for shipboard use. (Mechanical Power and
Auxiliary Systens)
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e (U Sinulation of machinery plant control system (Mechanical Power and Auxiliary Systens)

. (U) Devel opnent of smart, survivable distributed machinery control concepts. (Mechanical Power and Auxiliary
Syst ens)

(U) (%$5,175) SURFACE SHI P SI GNATURE CONTROL:

(U) I NITIATE:

e (U) Advanced integrated topside reduction and EM conpatibility prediction capabilities for LO structures.
(Topsi de Signature Reduction/EM Conpatibility)

(U) CONTI NUE:

* (U) Develop testing procedures to evaluate residual ferromagnetic signatures of non-ferrous materials.
(Underwat er Si gnature Reducti on)

e (U Evaluation of high-performance ship hull concepts, which neet |ow observable requirements. (Topside
Si gnat ure Reducti on)

e (U Devel opnent of double hull signature reduction technol ogies for underwater el ectromagnetic signatures.

(Underwat er Si gnature Reducti on)

(U) Devel opnent of next generation topside signature control concepts. (Topside Signature Reduction)

(U) COWPLETE:

e (U Devel opnent of eddy current prediction nodeling and advanced sensors. (Underwater Signature Reduction)

e (U) Devel op mat hemati cal and physical scale nodel scattering prediction capabilities of surface ship resonance
at high frequencies. (Topside Signature Reduction/El ectronagnetic Conpatibility)

($1, 529) SURFACE SH P MANEUVERI NG & SEAKEEPI NG
CONTI NUE:

(U) Devel opnent of nunerical methods for predicting ship | oads. (Seaway Maneuverabilty, Mdtions and Loads)

(U) Devel opment of an integrated propul sor/hull concept to inprove signature behavior. (Integrated
Propul sor/ Hul I')

..EE

(%4, 283) SUBMARI NE S| GNATURE CONTROL:
U) |INTIATE

)
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(U) Devel op noi se nodel version for reduced conplexity propul sors. (Hydroacoustics)
CONTI NUE:

(U) Devel op nodel s for wake signatures for littoral paraneter ranges. (Hydrodynam c Signature Reduction)

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

(U) Devel opnent of sensors/electronics concepts to enbed in exterior coating materials to assess technol ogy
i npact / advant ages of sanpling the EMfield exterior to the hull. (El ectronagnetic Signature Reduction)

(U) Devel opnent of active and passive degaussing control techni ques based on double hull construction.
(El ectromagnetic Signature Reducti on)
COVPLETE:

(U) Devel oprment integrated nodel for advanced propul sor noise at low nmid frequencies. (Hydroacoustics)

(U) Devel opnment of nethods to predict reduction of acoustic noise due to fl ow over appendages.
(Hydr oacousti cs)

(U) Devel opnent of technology to predict far-field acoustic signature in real-time fromon-board neasurenents.
(Structural Acoustics)

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

($3, 438) SUBMARI NE STRUCTURAL SYSTEMS:
CONTI NUE:

(U Investigation of double hull concepts. (Advanced Structures)
COVPLETE:

(U) Devel oprment of equi pment erul ators for aft end shock and acoustic applications. (Advanced Structures)

(U) Devel op system requirenents and sensor configurations to inplement structural nonitoring system (Advanced
Structures)

($2,517) SUBMARI NE PONER AND AUTOVATI ON:
I NI TI ATE:
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(U Investigation of electric power distribution and machi nery system automati on for inproved system
performance and reduced manni ng. (Machinery and El ectrical)

Reduced scal e denpbnstration of advanced control and notor design techniques. (Electrical)
CONTI NUE:

(U) Devel opment of alternative emergency power energy storage technol ogies. (Electrical)

(U Integrated nodeling and simulation of electric notor with nounting, shaft, propul sor and nachi nery support
systenms to investigate shipboard overall acoustic noise reduction. (Machinery)

(U) Devel opnent of nost pronmising electrically powered actuator technol ogies for reduced cost inproved
reliability steering and diving systenms. (Machinery)

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

(U Technol ogy assessnent and devel opnent of alternative energency power energy storage technol ogies.
(Electrical)

($3, 281) SUBMARI NE MANEUVERI NG AND SEAKEEPI NG
I NI TI ATE

(U Validation of advanced maneuvering prediction codes. (Maneuvering Systens)
CONTI NUE:

(U) Denonstration of inproved ability to sinulate maneuvering in extrenme conditions. (Maneuvering and Control)
(U) Devel opnment of maneuvering effectors to increased control authority at |ow speeds. (Maneuvering Systens)
(U Hydroacoustic design and analysis for nixed flow propul sors. (Advanced Propul sors)

(U Active control for hydroacoustics. (Advanced Propul sors)
COVPLETE:

(U Validate propul sor side force technol ogy and transition to Hydrodynan cs/ Hydroacousti cs Technol ogy
Center. (Mneuvering and Control)

(%6, 358) PEBB

I NI TI ATE
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« Devel opmrent of advanced energy managenent and control concepts based on advanced regul ation, stability,

generation and storage concepts and conponents. (Advanced Concept El ectrical Systemns)

(U) CONTI NUE:

e (U) Devel opnent of advanced PEBB fast turn off nodul es. (Advanced Concept Electrical Systens)

e (U) Devel opnent of systemregul ation and stability concepts, algorithms, and conmponents. (Advanced Concept
El ectri cal Systens)

e (U) Devel opnent of energy generation and storage concepts. (Advanced Concept Electrical Systens)

(U COWPLETE:

(U Transition Cost and efficiency nodels for advanced el ectrical systens and solid-state conponents to PE

0603508N to support Electrically Re-configurable Ship Denonstrations. (Advanced Concept El ectrical Systens)

(U (%$7,274) LCG STICsS:

(U INTIATE:

e (U) Devel opnent of a subnersible cache for prepositioning equipnent. (Anphibious Logistics)
(U) CONTI NUE:

e (U) Devel opnent of expeditionary nooring technol ogy. (Anphibious Logistics)

e (U) Devel opnent of sea-based |ogistics communications |Iink. (Anphibious Logistics)
e (U) Devel opnent of existing assets for nobile piers. (Anphibious Logistics)

e (U) Devel opnent of mcro-electrical mechanical sensor systens. (Mintenance)

e (U) Devel opnent of virtual sensors. (Mintenance)

e (U Devel opnent of BIC of MEMS. (Maintenance)

(U COWLETE:

e (U Devel opnent of high power m crowave built-in test set. (Mintenance)

e (U) Devel opnent of collaborative infrastructure assessnent tool. (Infrastructure)

(U) ($3,117) ENVI RONVENTAL QUALI TY TECHNOLOGY:
(U) NI TIATE:
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(U) Devel opment of advanced air pollutant em ssions control and treatnment technol ogies for ships.
(Environnental |y Conpliant Platfornmns)

(U) Devel opment of advanced waste treatnent system process control technol ogy for surface ships and
submarines. (Environmentally Conpliant Pl atforns)

(U) Devel opment of ballast water non-indi genous species control technology for ships and subnarines.
(Environnental |y Conpliant Platfornmns)

(U) Devel opment of enhanced display technology for marine manmmal information systens. (Environmentally
Conpliant Pl atforns)

(U) Devel oprment of pollutant sensor technol ogy for Navy wastewater treatmnment/control systems. (Environnentally
Conpliant Shore Facilities)
CONTI NUE:

(U) Devel opnent of technol ogi es for managenent of Navy contami nated nmarine sedi nents. (Environnmentally
Conpl i ant Shore Facilities)

(U) Devel opnent of submarine heat exchanger fouling control technology. (Environmentally Conpliant Platforns)
(U) Devel opment of acoustic data | ogging technology for marine manmals. (Environmentally Conpliant Platforns)
(U) Devel opnent of marine nammal sound exposure nodel. (Environnentally Conpliant Platforns)

(U) Devel opment of automated dry dock paint application, overspray control, collection and treatnment
technol ogi es. (Environnental ly Conpliant Shore Facilities)

(U COWPLETE:

(U) Devel opnent of surface ship pollution prevention technologies; transition to NAVSEA. (Environnentally
Conpl i ant Pl at f or ns)

(U) Devel opnment of enhanced nethodol ogy for alternative approach to neet copper di scharge regul ations;
transition to NAVFAC (FAC 15R) for inplenentation. (Environnentally Conpliant Shore facilities)

(U) Devel opnent of decontani nation cleaning technology for PCBs; transition to NAVFAC (I SR) and NAVSEA 07 for
advanced devel opnent. (Environnentally Conpliant Shore Facilities)

B. (U PROGRAM CHANGE SUMVARY:
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FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 48,865 43,177 44,775
(U) Appropriated Value: - 56,677 -
(U) Adjustments from FY99 PRESBUD: -5,435 +12,279 -989
(U) FY 2000 PRESBUDG Submission: 43,430 55,456 43,786

(UYCHANGE SUMMARY EXPLANATION:

(U)Funding: FY 1998 changes reflect Small Business Innovative Research reduction (-$1,267) and actual update adjustments
(-$4,168). FY 1999 changes reflect Congressional Undistributed Reductions (-$221), Comparability adjustment (-$1,000) with
P.E. 0602232N and Congressional Plus ups: Intelligent Distributed Control Systems (+$1,500), Stainless Steel Double Hull
(+$2,000), Bioenvironmental Hazards (+$5,000) and Curved Plate Technology (+$5,000). FY 2000 reduction reflects program
balance adjustment (-$949), outsourcing adjustment (-$103), Navy Working Capital Fund (NWCF) rate adjustments (+$397) and
civilian personnel pay adjustments (-$334).

(U)Schedule: Not applicable.

(U)Technical: Not applicable.

C.(U)OTHER PROGRAM FUNDING SUMMARY:

(U)OTHER APPROPRIATION FUNDS: Not applicable.

February 1999
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(U) RELATED RDT&E:

*(U) PE 0601153N (Defense Research Sciences)

) PE 0602131M (Marine Corps Landing Force Technology)

) PE 0602233N (Human Systems Technology)

) PE 0602234N (Materials, Electronics, and Computer Technology)
) PE 0602314N (Undersea Warfare Surveillance Technology)

) PE 0602315N (Mine Countermeasures, Mining and Special Warfare Technology)
) PE 0603502N (Surface and Shallow Water MCM)

) PE 0603508N (Surface Ship & Submarine HM&E Advanced Technology)
) PE 0603513N (Shipboard System Component Development)

) PE 0603514N (Ship Combat Survivability)

) PE 0603553N (Surface Anti-Submarine Warfare)

)

)

)

)

)

)

)

)

)

)

PE 0603561N (Advanced Submarine Systems Development)
PE 0603563N (Ship Concept Advanced Design)
PE 0603564N (Ship Preliminary Design and Feasibility Studies)
PE 0603569E (DARPA S&T Program)
PE 0603573N (Advanced Surface Machinery Systems)
PE 0603712N (Environmental Quality & Logistics Advanced Technology)
PE 0603721N (Environmental Protection)
PE 0603726N (Merchant Ship Naval Augmentation Program)
PE 0603792N (Advanced Technology Transition)
PE 0604558N (New Design SSN Development)
) PE 0604561N (SSN-21 Development Program)
U)Under the Tri-Service Reliance Agreement, the Navy has the lead for this Navy-unique program.

V)
U
V)
U
V)
U
V)
U
V)
U
V)
U
V)
U
V)
U
V)
U
V)
U
V)
U

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

D.(U) SCHEDULE PROFILE: Not applicable.
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