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Exhibitors will show the latest sdvancements in hardware and product

spplications for spece power systems
EXHIBITORS

Allied Signal Aeroepace Compeny / NASA Lewis Research Center

Garrett Fluid Systems Division Pacific Northwest Laboratory
Argonne National Lsborstory Poco Graphite, Inc.
Aubum University, Rockwell Intermatons!
Babcock & Wikcox Compeny Corporstion /Rocketd yne Division
General Atomics SCubed, A Division of Maxwell
Genersl Dynamics Space Systems Laborstones
General Electric Company ———2> Space Powey, Inc. <~
CGrumman University of New Mexico
Idaho Natona! Engineering Laborstory Westinghouse Electric Corporation /
jet Progpolsion | Advanced Energy Systems Division
Loe Alamos Nationa!

NUCLEAR PROPULSION SHORT COURSE
THURSDAY, FRIDAY, AND SATURDAY
Jaruary, 3.5, 1991, 800 am - 600 pme
Hystt Regency Hotel, Enchantment Ballroom:

Short Course Orgenizer
Professor Mchamed . | Genk
Institute for Space Nuclear Power Studies
University of New Mexico

Topics to be covered Thursday. January 3. 1991
Fundamentals of orbstal mechanics, nuclear propulsion, resctor design, and
radistion shielding conmderstions.

Nuhmww,nudmhdmmm

Topics 1o be covered Sat-rday. lanwery §, 1991

Energy conversion systems (potassum Rankine and Brayton), fundamentals of
technology

include a hosted reception on Friday evening. lanuary 4.6.30 pm - 8.30 pmoand »
hosted lunch on Seturday, lanuary 5,

Instrmctors:

Dr. John Barmnett is supervisor of the Flectric Propulsion and Plasma Terbnology
Croup at the jet Propulson Laboratory in Pasadena, California IPL s Blectric

Propulsson Laborstory s presendy developing ion engines, magnetopiasma-
dynamx (MPD) thrusters, electron cyclotron resonance (FCR) thrusters, and
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arciets for NASA and DOD sponacrs. [ Barnett s work over the post 11 yeare
Mnm!od«!thowblwdydm&rmhd'w&md
p:hadm-dplmurvhm-locndmm,'h‘dydﬁwd
dmmdm,-ﬂhndmdmmmmh-n-hm
o robotic and prloted solar system explorstion svissone  He oids s & S degree
in Mechancal Engineenng from Hice Universty, and M A and Ph D degrees in
wmammemmmmm Dr Barmett s
& member of the AIAA Flectrx Propulsion Technicsl Committes

mw;wmmmmmmmmu
19508 until the program was terminated in 1973 He was the Test Divevtor for the
Nuclear Furnace 1 (NF-1) teat series The NF-1 was opersted at full power for
Mymwhhh‘mmuMmhmbmlN[lVA
eats &Whhh-um-ddah-dyﬁhmlom“t
Nowlmdmcndd-mdmnd-dmhhdmmmlnd

uwmwmv«mmummw
Laborutory. mmv-ﬁﬁmmumﬂw
Mwmﬁ&.mmd.ﬁdmmn'lnm
mmmd.rw.mw A seven year lifehme will
be demonstrated for sl components

liwmn-MMdeMM
Center's Advanced Space Anslyms Office His sree of specializatson is advanced
mummaﬂpemmm”mwmm
M),M-.dlh.mmmlm-dmﬂnﬁgvml
design D Borowski received his B S and M S degrees in nuclear engineening
from Penneylvania State University and his Ph D from the Umvernty of
Michigan also in nuclear engineering  He is 8 member of the American Inshtute
dM“M«MMA),hAmN«hWyMNﬁ).
M&MWWIUMdMHm(AKI He has
W-.ﬂmm“%%ﬂlﬁmbm

wystemns aree. Dr Borowsks wili lechure on nucleer thermal mcket INTH)
echnology options, their performance potensial for both lunar and Mars
murua'.swvewmhm,“mmmm
conmderations.

Dr. Staniey CGunn: Wy-smmﬂbﬂﬂnﬁmdm

W.M].]thym-hwdlmﬁt—d\
Center Advenced Therma! Systems progcts in this role he is responable for the
M,uﬁpﬂyﬁﬂcwtdmw,-ddw“md-
heat pipe test faclity After receiving 8 degree in mechanics! engineering from
(ﬂ]hlﬂ,hdﬂmﬁhﬂbm,'m,-\dmdmm
and semi-automatic turret lathes.  After his transfer to NASA Lews Research
Cmbpr‘am:dwumgm-dmhﬂmhﬁm
heat transder in support of the NERVA program, gae furbine combustion
chamber demgn and teating, diffuser boandary layer flow control, and combined
cycle magnetohydrodynemic power plant analyms He developed 8 more erergy
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PLENARY SESSION IV
SPACE POWER PROGRAMS

MONDAY, jenuery 7, 1991
400 pm - 600 pom
Upper Level, Convention Center Baliroom

Stephen | L anee (halrman Richard | Verga, Co-Chalrman

Deputy Assistant Secretary, Manager of Power
Spece and Dedense Power Programs for Strategic Defense initistive
United States Department of Energy Strategic Defenes Initiative
Washington, DC Organi ration
Weshington, DC
1. Realizing the Drwam

James A Turi, United States Department of Energy

1 Multimegewaett and Thermionic Space Reactors
Wade Carroll, United States Depertn ant of Energy and Michael | Schuller,
Weapons Laborstory, USAF

3 Plemming for the Space Exploretion lnitiative: The Nuclesr Propsision
Option

Cary L. Bennett, NASA Headquarters and Thomas | Miller, NASA 1 owis
Renoan b C enter

L 8 SP—!.S,.M.-ITMWHW
| Sem Armijp, General Electric Company, Astro Space Division

POSTER SESSION

MONDAY, jenuery 7, 1991
900 &m - 630 pwm
Upper Level, Convention Conter Lobby

Andrew €. Xlein, Chalrman Mark D. HMoover, Co- Chairman

Oregon State University Inhalation Toxirology Resemrch
Corvallis, OR Instits te
Albuquerque, NM

I hWﬂwd%MhSﬁ-h&"bnimw
N_F. Sheperd, R_E Biddiscombe, H Choe, F. C. Greenwood, A S. Kirpich,
lDSﬁephn,udﬁ.LmGamdﬂtﬁCamy

2 Novel Ceciation Approaches for Thermionic Reactors
Elliot B Kennel and K Y Kim, Wright Research and Development Conter
and Edward | Britt and Hyop S Rhee, Spece Power, Inc.

k § Am Available 638 kWe Powey System for Luner Outposts
Joseph R. Wetch, Lester L Begg. N G. Gunther, Space Power, Inc. and Boris

Obglobin, Central Design Buresu, , USSR and
Nil olai N Ponomarev-Serpnoi, Kurchatov Institute of Atomic Energy, [/5SR

& h-l’()l-hbwmfwmndfm-'wm
Heat Sowrces (CPHS)

E A Kyser, Westinghouse Sevannsh River Compeny
32
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Procwrement of @ Fully Licrmsed Redicisstope Thormoeloctric Gemevator
Tremsportetion System

Harold £ Adkine, Thomas F Bearden and Richard | Senith. Westinghouee
Hanford Company

A-O.-U-MM-’.:MHM«
Prodertion

Cary R Kiehe! and Michael | Wiemers, Westinghouse Hanford Company

mrﬂcmdrmrwm-wm
Power

Zéphyr P Tilhette, Jean Delaplace. and Fric Prowst, Cormmissarie*® ‘a
QWAW,CMGMM&W.M

wmmu&,ua—urﬂ
hoith A Paciey, Pacifi Northwest Laborstory and Homam Al Barmudi and

Weter Hea! Pipe Cevmmic Fabric Wick Experimentation

Kesth A Pauley, Zeven | Antoniak, Matthew Cooper, and lames Bates,
Pacific Northwest Laborstory

Prgeswe 11: AWWMM&-%
Kesth A Paviey, Brent | Webb, and Edmund P Coomes, Pacific Northwest
Laboratory

Fower Systewm Limits to Crowth

Stephen M Slater and Andrew C. Xlein, Oregon State University and
Brent ] Webb and Keith A Pauley, Pacific Northwest Laboratory
Mﬁqdlwqﬂ-l'“dfﬁhhfﬂ-‘fm
Charies E Wilson, Jerry D Potter, and Richard 13 He dgmon. Nestinghonsee
Henford Compeany
S’-f.wc()h“ﬁmu‘?dm

Cherles E Wilson_jerry D Potter, Glenn £ Masden, and David P Vader
Westinghouse Hanford Compeny

- Tentimg of 5P-100 Reactor Contvo! Approachss im the NAT

Sang K. Rhow, Ceneral Elactric Aerospace .

! wqwqwh.—-dw.(

Institute of Physics enc Powey Engineering, (58

- Void Comtre: in the Crystallization of Lithivm Finoride

Dorald A Jaworske, NASA Lewis Research Center and W D Perry,
Auvburn University
thl()rbl*fﬂhd'ﬁ,&fmw{w
Storage

Revgasany Ponnappen, Universel Energy Systerns Inc end jerry £ Beam,
USAF Wight Fesearch & Development Center

Applicetion of the Monclithic Solid -Oxide Fuel Cell to Space Power

KMM#ﬂWKM&mWWM
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HIGH SCHOOL SPECIAL SESSION

MONDAY, jensery 7, 1991

815 em- 1145 2w

Cochiti /Taos Room
Bose Thome,
Albuquerque, NM

1. Welcome and Opening Remorks
Barbars Lujar NASA
2 Introduction of Space Devign Contrst Winmers
Dewnid KuﬂmUdvaﬂde!-“ab
3 Mare Exploration
To Be Determined
L 8 Sy-alvh&-ﬂmw
Steve M. Riddiebaugh, NASA Lew is Ressarch Conter
s w~lm$~‘m~o‘mn&i—r~

& What Doee It Take To Be An Astronest
Franklin Chang Diaz*, NASA Astronsut

“Invited
UNCLASSIFIED TECHNICAL SESSIONS

i1} SPACE APPLICATIONS/
EXPLORATION

TUESDAY, jenuery 8, 1991
F00 2w - 1000 2o
Taoe/Cochiti Room

Cregory Reck, Chairman Mel Severdling Co(Rairman

NASA Headquerters TRW, Inc.

NASA Mission Plansing For Space Nucleer Powey
%LM“A.MM,WAMMS”Q
Administration Head

1 s-—.-,qmm-w«uq.
MlxmdMMNASAIMMCm.“

2 The Broed View of Nuclear Teckmology for Aevospace

34
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WLM-&MT.C&&MMW
Corporsiion and Stanley K. Borowski, NASA Lewis Research Center
Science-Production Cooperation “Krsenays Zverds”, Kurchatoy Institute of
Atomic Energy, USSR

2] SPACE NUCLEAR SAFFTY I
ULYSSES SAFETY ANALYSIS & EVALUATION

TUESDAY, jensary §, 1991
800 em - 1000 em

Sents Ans /Sendis Room
Joseph A Sholtia, Jr, Chairman A Thomas Clark, Co-Chairman
U.S. Air Force U S Department of Energy
Kirtland ATB, NM Washington, DC

2

1

National Engineering | shoratory, end others
3] MATERIALS T
TUESDAY. jawsary £, 1991
800 am - 1000 am
Picuris Room
Peter §. Ring Chairman R Willisee Buckman, Co-Chairman
General Flectric Westinghouse Electric Corporation
San jose, CA Pittsburgh PA

CPHS-RTC Lawnck Accident Analysis for Colilee and Ulysses
C.MW,WMMQS’!M

Nuclear Risk Amelysis of the Ulyenes Missior

Bart W_Bartram, B W_Engiehart and F R Vasughan, NUS Corporation
SRE Burwba i Fragwent Anelysie
W!EA“M.MW%CM
Wduqnmwmmrm
Foalnation of Ulyeses

Jomeph A Sholtie, Jr . United States Air Force and others

&h}'mw#lﬂ”mtnhﬁﬂrw

Michae! B Frank, Sefery Factor Associstes
mwmmmmsﬁwm
Willisen H McCulloch, Sendis Nationa! Laborstories
Plutomiwem Risks (or the [iiyaors Aission
M%MJWMWMM

Short-Term Creey Rupture Predictions for Tantaiwm Alloy T-111
John | Stephens, Sandis National Laboratories
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2 MﬂdWthuMﬁmMﬂo{M»"
Mehmet Us_ LaFayette University

3 thm-dfmplchﬁucfnmwﬂﬂoy
Rober! H. Titran, NASA Lewis Research Center

&  Erfractory Metsl Alloy Compasites
Toni L. Crobetein, NASA Lewis Research Center

[4] REACTORS AND SHIFLDING 1

TUFSDAY, fenuary 8, 1991
£00 em - 1500 o
Arcmme Rooen

£l Stesling Balley, Thalrman Rusecll M. Ball, Co Chalrman
Ceneral Electric Aeroepace Babcock & Wikcox Company

Sen Joee, CA Fwnchburg, VA
1. Nuclear Design of 1~ ~ 2vst Poswes Ultre-High Tempeveture
U¥, Vapor Core Reactor Syetrm
Samer . Xahook, University of Florida
Studies of PuFy end the Tramsplutonic Materiai's Critice! Properties for
Space High Power Pumpe Lasers
Albert ©. Ga and Mark S Miller, Miss’ mippi State Uni versity
Anslysis of the Reeults of Calcwlations and Experiments ow Critica!
Assemblirs to Determine the Physical Characteristics of Reactors for Crowp

TVS Expeviments e s
Kurchatov Institute of Awmic Energy, Mracow, USSR and Institute of

Physics and Power Engineering, Obninsk, USSR

Advanced Thermionic Reactor Systewes Davign Code

Bryan R Lewis, Ronald A Pawlowski, Kevin | Creek, and Andrew C Klein,
Oregon State University

Reactor amd Shicid Mass Mimimization Models Based om RSMASS

Apwroach
Albert T Marshall, Sendis Nations! Lsborstories

IS} SPACE MISSIONS AND POWER NEEDS

TUESDAY, jenuery 8, 1991
1030 em - 1230 pm
Taoe/Cockiti Room

David Beden, Chalrmuen James H. Lee, jr, Co-Chairman
kizho Netional Engineering Laborstory Strategic Defense initistive
idaho Falls, ID Organization/
Sendis Natiorai Laborstory
Washington, DC
1. Sclemtific amd Tervestrial Bemefits of the Spece Fxploration Initistive
T Dolan, David M Woodall, | Negus-Devys, E H Ontewitte, | S Herring,
end Devid Buden, ldshe Nationa! Frgineening Laborsuwry
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Exploretion iission [ uhencrasents Poceible mrith Fower Firmmemy
Judith Ann Bamberger and “dowend P Coomes. Pacific Northwest

Laborstory and Doneld R Segre, U S Department of Energy

Overviee of the Power Requirements for & Mawned Meare Rover Mispion
=sing o Nucleer Reactor Fower Somrer

Nicholes | Morley and Mohamed S £ Genl, University of New Mexico,
ard Robert Cateldo and Harvey Bloomfield, NASA L wis Resmarch Conter
Lumar Rover Powered by SP-100 Laser Diode Array

Russell | DeYoung M D Williams, G H Walker, Cary L Schuster, and

I H Lee, jr, NASA Langiey Resenrch Conter

Nucirar Fiasion Appliretions for Space Frploretion

john Marticel! fim Lake, and lack Raswtailer, dahe Nationsl Engireering
Laboratory

The Emeryy Propeisioe Facil'ty ow the Base of the Yabil with Tubuler

Power Trems(ormer for Providing en Accriemated | rpedition te Mars Q_—'

> Kurchaiow Institute of Atomvic Energy, Moscow, USSR, Resorch Institute of
Thermal Processss, Moscow, 11558

I6] SPACE NUCLEAR SAFETY @l

TUESDAY, jenmary 8, 1991
1030 e - 1230 pom
Sente Ane /Serdis Room
Briam Wade CotChairman
United Kingdom Atomisx Frergy
Harwell Laborstory
Oxtordabare, Engiand

DIPS Hamas: Explovetion initiative Sefety

Terry E Dix, Rockwell Internationsl Corporstion / Bocketdyne Division
Amalyvie of the Servivebility of Multi - lement Thermiowic Power et
af Viriows Disrwptiows of TFE

Institute of Phymes and Power Engineering (fminsk_ /558

Safety Provisiows for the SP-100 Nucicar Asecwbiy Test Article

Mark | Temme, Ceneral Blertric Asroupmce

SP-108 Crownd Esgiarering Systrme Site Sefety Review

Cary Seith, Westinghouse Hanford Company

Terry E Dix, Rockwell International Corporation / Rocketd yne Division

Neil W. Brown, Chalrman

General Elactric Aerospace
Sen Jose, CA




