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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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This report may not be published without the approval of the Patent Branch, AEC. 

LEGAL NOTICE 

Th is report was prepared as an account of Government sponsored work Neither the 

United Stotes, nor the Commission, nor any person act ing on behalf of the Commission 

A. Makes any warranty or representat ion, express or impl ied, w i th respect to the 

accuracy, completeness, or usefulness of the information contained m th is report, or thot 

the use of any information, apparatus, method, or process d isc losed in th is report may 

not infr inge pr ivate ly owned r ights , or 

B. Assumes any l i ab i l i t i e s wi th respect to the use of, or for damages resul t ing from 

the use of informat ion, apparatus, method, or process d isc losed in th is report. 

As used in the above, "person act ing on behalf of the Commiss ion" includes any 

employee or contractor of the Commission, or employee of such contractor, to the extent 

that such employee or contractor of the Commission, or employee of such contractor pre­

pares, d isseminates, or provides access to, any information pursuant to his employment 

or contract wi th the Commission, or his employment wi th such contractor. 
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FOREWORD 

This documen t con ta ins an -umotated b ib l iography of the SNAP lOA P r o g r a m 

p roduced at A t o m i c s In t e rna t iona l . Techn i ca l Data R e c o r d s (TDR ' s ) and o the r 

p r e l i m i n a r y i s s u a n c e s intended exc lus ive ly for i n t e r n a l use a r e not included. 

\ l o s t of the r e p o r t s re fe rence i i a r e c l a s s i f i ed e i t h e r Confident ia l o r Sec re t . 

However , to a l low th i s document to be i s sued anci d i s t r i b u t e d in the m o s t 

convenien t m a n n e r , a l l t i t l e s anri a b s t r a c t s w e r e a p p r o p r i a t e l y edi ted to a l iow 

t h e i r pub l ica t ion in an unc lass i f ied document . 
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I. SUBJECT INDEX 

A. GENERAL 



PROGRAM, GENERAL 

N A A - S R - M E M O - 3 2 7 3 SRD 

T I T L E : 

AUTHOR: 

T R I P R E P O R T - VISIT TO MINNESOTA MINING AND MANUFACTURING TO 
DISCUSS DIRECT T H E R M O E L E C T R I C ENERGY CONVERSION 

D. J. C o c k e r a n 1 0 - 3 0 - 5 8 

ABSTRACT: The p u r p o s e of the v i s i t was to de ter i r i ine the p r e s e n t s t a tu s of the t h e r m o e l e c t r i c 
c o n v e r s i o n p r o j e c t . 

NAA-SR-MEMO-4169 UNCL 

T I T L E : SNAP AUTHORIZED PROGRAM FACILITY PLANNING SUMMARY 

AUTHOR: Staff 8 -3-59 

ABSTRACT: The p r o p o s e d faci l i ty r e q u i r e m e n t s as p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhib i t "A". The d o l l a r v a l u e s a s 
ind ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

De ta i l ed cos t e s t i m a t e s will be p r e p a r e d with individual concep tua l p l ans for the 
fac i l i t i e s in subsequen t s u b m i t t a l s . 

N A A - S R - M E M O - 4 1 7 0 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P R O P O S E D PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3-59 

The p r o p o s e d facili ty r e q u i r e m e n t s a s p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNPA P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhibi t "A". The d o l l a r v a l u e s a s 
ind ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

De ta i l ed cos t e s t i m a t e s will be p r e p a r e d with individual concep tua l p l ans to the 
f ac i l i t i e s in subsequen t s u b m i t t a l s . 

N A A - S R - M E M O - 1 1 7 1 OUO 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P O T E N T I A L PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3-59 

The p r o p o s e d faci l i ty r e q u i r e m e n t s as p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhibi t "A". The d o l l a r v a l u e s as 
ind ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

NAA-SR-MEMO-12023 

A ^ l 



PROGRAM, GENERAL 

N A A - S R - M E M O - 4 2 2 1 SRD 

T I T L E : SNAP X SYSTEMS ANALYSIS PROGRAM 

AUTHOR: A. E. T u c k e r 8 -5-59 

ABSTRACT: The a c t i v i t i e s and comple t ion da t e s for the in i t ia l SNAP X s y s t e m s a n a l y s i s s tudy. 

N A A - S R - M E M O - 4 8 8 9 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP SPACE POWER PROGRESS 

Staff 2 -13 -60 

The c u r r e n t AEC p r o g r a m p r o c e e d i n g at A t o m i c s In t e rna t i ona l h a s been planned so as 
to s e r v e a s the b a s i s of such an AEC space r e a c t o r deve lopmen t p r o g r a m . The 
ex i s t ing p r o g r a m c o n s i s t s of advanced technology s t u d i e s , the 300 w t h e r m o e l e c t r i c 
SNAP 10 s y s t e m deve lopmen t , and the 3000 w t u r b o e l e c t r i c SNAP 2 s y s t e m d e v e l o p ­
men t . The 30,000 w t u r b o e l e c t r i c SNAP 8 r e a c t o r i s c u r r e n t l y be ing in i t ia ted . The 
subsequen t p r o g r a m s should c o n s i s t of a 300,000 w sys t em, a 1 to 3 Mw s y s t e m , and 
u l t i m a t e l y a 10 to 30 Mw s y s t e m . 

N A A - S R - M E M O - 4 9 3 0 S E C R E T RD 

T I T L E : T E N T A T I V E APU DELIVERY AND TEST SCHEDULE 

AUTHOR: R. L. W a l l e r s t e d t 2 - 1 - 6 0 

ABSTRACT: In o r d e r tha t a c o m p r e h e n s i v e APU p r o g r a m can be i m p l e m e n t e d at AI and at TRW, 
the t en t a t i ve d e l i v e r y and t e s t schedule has been p r e p a r e d cove r ing FY 1961, 1962, 
and 1963. 

N A A - S R - M E M O - 4 9 7 5 S E C R E T 

T I T L E : SPACE NUCLEAR POWER REQUIREMENTS 

AUTHOR: Staff 2 - 1 5 - 6 0 

ABSTRACT: In o r d e r to ach ieve a r e a s o n a b l e space r e a c t o r deve lopmen t p r o g r a m , the r e q u i r e ­
m e n t for such a p r o g r a m should be r ecogn ized and voiced now. Ful l suppor t ixiust 
be p r o v i d e d for the ex i s t ing SNAP p r o g r a m to develop the capabi l i ty , technology, and 
flight h a r d w a r e n e c e s s a r y to suppor t the na t iona l s p a c e effort . 

N A A - S R - M E M O - 5 5 8 1 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

MEETING WITH LOCKHEED MISSILE AND SPACE DIVISION P E R S O N N E L , 
AUGUST 3, I960 - SNAP 10 FLIGHT TEST PROGRAM 

A. W. Th ie le 8-10-bO 

AI v i s i t e d Lockheed M i s s i l e and Space Div is ion (LMSD) at Sunnyvale , Ca l i fo rn ia tc 
d i s c u s s p r o b l e m s r e l a t e d to the flight t e s t p r o g r a m for the SNAP 10 s y s t e m . 
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PROGRAM, GENERAL 

NAA-SR-MEMO-5899 UNCL 

ITTLE: SNAP 10 FY 62-63 PROGRAM PLANNING GUIDE 

AUTHOR: A. W. Th ie l e 11-21-60 

ABSTRACT: "Out l ines a l l p h a s e s of the SNAP 10 P r o g r a m for the f i s ca l y e a r a s indica ted , " 

N A A - S R - M E M O - 5 9 0 8 S E C R E T RD 

T I T L E : DISCUSSION O F SNAP X WITH LOCKHEED - 5 - 5 - 5 9 

AUTHOR: A. W. Th ie l e 5 -22 -59 

ABSTRACT: A m e e t i n g of Lockheed and A t o m i c s In t e rna t i ona l p e r s o n n e l was held at P a l o Alto 
on May 5, 1959, to d i s c u s s the appl ica t ion of the SNAP X APU. The c u r r e n t 
spec i f i ca t ions of the SNAP X s y s t e m w e r e p r e s e n t e d and f rom the r e s p o n s e and 
q u e s t i o n s asked , w e r e r e c e i v e d in a favorab le m a n n e r . 

N A A - S R - M E M O - 6 1 3 3 UNCL 

T I T L E : SNAP lOA SYSTEM SCHEDULES 

AUTHOR: A. W. Th ie le 2 - 1 5 - 6 1 

ABSTRACT: The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedu le w e r e d i s c u s s e d with 
H. H. Greenf ie ld of Lockheed and the following d e l i v e r y d a t e s w e r e p r o p o s e d for 
m u t u a l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No da te e s t a b l i s h e d ; our r e c o m m e n d e d d e l i v e r y da te i s Apr i l , 1962 

S - l O - F S M - 2 (Mechan ica l Mockup) 
Ju ly , 1962 
A second m e c h a n i c a l mockup may be r e q u i r e d if t h e r e i s only four mon ths 
be tween flights a s t h e r e is a p p r o x i m a t e l y five mon ths of i n t e g r a t i o n and 
t e s t i ng work on each veh ic l e . 

S - 1 0 - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 de l i ve ry 
Apr i l , 1963 flight 

S - l O - F S - 3 (Second flight s y s t e m ) 
March , 1963 d e l i v e r y 
August , 1963 flight 
D e l i v e r y of t h i s unit in M a r c h will m e e t the r e q u i r e m e n t for a backup for 
the f i r s t flight. A backup for the second flight was not d i s c u s s e d . 

NAA-SR-MEMO-12 02 3 
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PROGRAM, GENERAL 

NAA-SR-MEMO-6224 CONE RD 

TITLE: SNAPSHOT NUCLEAR FLIGHT SAFETY PROGRAM 

AUTHOR: Staff 3-31-61 

ABSTRACT: A nuclear flight safety program for the SNAPSHOT program is presented as a 
pre l iminary plan. The program is intended to be compatible with the Atomic Energy 
Commission 's responsibility for nuclear ixiaterials used in the SNAPSHOT satellite 
launch se r ies . 

Analytical and experiinental safety studies are described under three headings: 
Nuclear Studies, Radiological Safety Studies, and Engineering Design Studies. P r o ­
gram milestones are listed and a description of continuing studies is appended. 

NAA-SR-6263 SECRET RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

PRELIMINARY DESIGN STUDY OF THE SNAP lOA DIRECT CONVERSION NUCLEAR 
AUXILIARY POWER UNIT 

J. L. Johnson 6-20-61 

The SNAP lOA concept was first proposed in a report entitled, "Feasibility Study of 
a Convection Cooled SNAP 10 System. " A power source is described therein, using 
a SNAP 2 reactor , an a r ray of thermoelectr ic elements, and a heat transfer loop, 
which could produce 300 w of electr ical energy. Since that time, a need has arisen 
for a 500 w electr ical power source for a space mission. The requireinents for this 
mission are summarized and design paramete rs outlined. 

NAA-SR-MEMO-6367 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

MEETING WITH LOCKHEED MISSILES AND SPACE DIVISION, APRIL 11 AND 12, 
1961 

A. W. Thiele 5-1-61 

A meeting was held with representat ives of Lockheed Aircraft Corporation April 11 
and 12, to discuss problems associated with the SNAPSHOT program. 

NAA-SR-MEMO-6444 SECRET DI 

TITLE: TRIP REPORT TO LOCKHEED, CALIFORNIA DIVISION - MONDAY, MAY 15, 1961 

AUTHOR: R. A. Stone 5-23-61 

ABSTRACT: On Monday, May 15, 1961 a meeting was held at Lockheed to discuss applications ol 
SNAP reactors . 
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PROGRAM, GENERAL 

N A A - S R - M E M O - 6 5 6 4 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA PROGRAM MILESTONE CHARTS 

J. W. Tai t 

The SNAP lOA P r o g r a m . Mi les tone C h a r t s a r e a t t ached . 

6 - 2 9 - 6 1 

T h e s e c h a r t s have b e e n r ev i ewed and approved by the D e p a r t m e n t D i r e c t o r , Chief 
P r o j e c t E n g i n e e r - SNAP lOA - and the Chief P r o j e c t E n g i n e e r - SNAPSHOT. 

P r o g r a m Mi le s tone s t a tu s wil l be r e p o r t e d on a month ly b a s i s to the AEC. 

N A A - S R - M E M O - 6 5 9 9 C O N F RD 

T I T L E : 

AUTHOR: 

A RELIABILITY I M P R O V E M E N T PROGRAM PLANNING R E P O R T FOR THE SNAP 
lOA SPACE NUCLEAR POWER UNIT 

M. G. C o o m b s , C. K. Smi th and L. A. Wilson 3 - 1 4 - 6 1 

ABSTRACT: To obta in n e c e s s a r y economic i n fo rma t ion on the c o s e of achieving a given r e l i ab i l i t y , 
t h r e e d i f ferent p r o g r a m s a r e c o n s i d e r e d in addi t ion to the ex i s t ing R & D p r o g r a m . 

N A A - S R - M E M O - 6 6 1 2 UNCL 

T I T L E : SNAPSHOT PLANNING SCHEDULE 

AUTHOR: R. L. W a l l e r s t e d t and J. E. Gackle 7 - 2 5 - 6 1 

ABSTRACT: The f i r s t d raf t of the SNAPSHOT planning scl iedule for use by the v a r i o u s AI 
a d m i n i s t r a t i v e d e p a r t m e n t s . 

N A A - S R - M E M O - 6 6 5 2 CONF RD 

T I T L E : FISCAL YEAR 1962-63 SNAP IDA PROGRAM P R O P O S A L 

AUTHOR: Staff ; 

ABSTRACT: The p u r p o s e of t h i s d o c u m e n t i s to p r e s e n t i n fo rma t ion r e g a r d i n g the need for 
add i t iona l funds in FY 1962 for the SNAP IDA P r o g r a m . 

J -15-61 

N A A - S R - M E M O - 6 8 9 8 C O N F RD 

T I T L E : SNAPSHOT FLIGHT UNITS 

AUTHOR: R. Ba len t 11 -29 -61 

ABSTRACT: B e c a u s e of the p o s s i b i l i t y of a de lay in the SNAP 2 p r o g r a m , a s ev idenced by TRW 
fa i l u r e to qualify the p o w e r c o n v e r s i o n unit , s o m e e a r l y p lanning with r e g a r d to the 
effect on the SNAPSHOT p r o g r a m should be m a d e . In rev iewing the Air F o r c e 
documen t , WDLPS-69 , i s s u e d A p r i l 17, 1961, en t i t l ed "Nuc lea r Auxi l ia ry P o w e r 
O r b i t a l T e s t s (SNAPSHOT)", following a r e s o m e r e m a r k s which a r e wor th r ev iewing 
in l ight of p o s s i b l e schedu le s l ippage . 

N A A - S R - M E M O - 1 2 023 
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PROGRAM, GENERAL 

NAA-SR-MEMO-6937 UNCL 

TITLE: SNAP 1 OA PROGRAM REVISION - SHIELD SPECIFICATION CHANGE 

AUTHOR: 

ABSTRACT: 

R. F. Wilson 12-13-61 

This document is a single sheet which presents the schedule revision for the Non-
Nuclear and Nuclear systems in which the first Flight Delivery was changed from 
January, 1963 to May, 1963. 

NAA-SR-MEMO-7399 UNCL 

TITLE: SNAPSHOT SAFETY PROGRAM PLAN 

AUTHOR: Staff 6-20-62 

ABSTRACT: The SNAPSHOT Safety P rog ram Plan, as described in this document, is formulated 
to align safety studies performed by separate agencies and their contractors . At 
the present stage in program development, the plan is principally concerned with the 
initial SNAPSHOT flight (SNAP lOA). 

NAA-SR-MEMO-7550 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP IDA SNAPSHOT PROGRAM DEVELOPMENT 

R. F. Wilson 7-10-62 

The purpose of this document is to outline the ground rules for the component and 
system development program which will result in a flight SNAP IDA to meet the 
goals which have been set up for the SNAPSHOT program. From this development 
plan, a set of detailed component and system testing plans can be formulated. 
These detailed plans must then reflect all of the ground rules set forth in this 
section. It is recognized that many of the component development programs are 
well advanced and some have been planning in detail. It is expected, where neces ­
sary, that all of these test plans will be reviewed and revised as necessary so as to 
reflect the guidance contained herein. 

NAA-SR-MEMO-7645 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

FLIGHT TEST PROGRAM DEVELOPMENT PLAN 

R. Wallerstedt 11-12-62 

The purpose of this document is to outline the ground rules for the component and 
system development program which will result in a flight SNAP 2 to meet the goals 
which have been set up for the program. From this development plan, a set of 
detailed component and system testing plans can be formulated. These detailed 
plans must then reflect all of the ground rules set forth in this section. It is 
recognized that many of the component developinent programs are well advanced 
and some have been planned in detail. It is expected, where necessary, that all of 
these test plans will be reviewed and revised as necessary to reflect the guidance 
contained herein. 

NAA-SR-MEMO-1202 3 
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PROGRAM, GENERAL 

N A A - S R - M E M O - 7 6 5 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

NUCLEAR SPACE POWER SYSTEMS - THE SNAP REACTORS 

R. E. W i m m e r • 1-62 

T h e r e i s a r a p i d l y i n c r e a s i n g d e m a n d for e l e c t r i c power for space m i s s i o n s . The 
SNAP r e a c t o r s a r e in tended to a n s w e r p a r t of t h i s demand . Schedule and c h a r a c t e r ­
i s t i c s a r e given for the s y s t e m s under deve lop inen t , and feas ib le ex tens ions of the 
p r e s e n t t echnology a r e ind ica ted . C o m p a r i s o n of v a r i o u s power s y s t e m s shows 
n u c l e a r r e a c t o r s to be m o s t a t t r a c t i v e for h i g h - p o w e r , l o n g - d u r a t i o n m i s s i o n s . 
I n t e r a c t i o n of pay ioad and r e a c t o r m u s t be c o n s i d e r e d , and a p p r e c i a b l e weight 
s av ings m a y be r e a l i z e d by ca re fu l s y s t e m in t eg ra t i on . 

N A A - S R - M E M O - 7 9 8 7 S E C R E T DI 

T I T L E : SNAP F I V E - Y E A R FACILITIES P L A N AT ATOMICS INTERNATIONAL 

AUTHOR: Staff l - 1 5 - b 3 

ABSTRACT: T h i s r e p o r t ou t l ines a 5 - Y e a r F a c i l i t i e s P r o g r a m to s u p p o r t the S y s t e m s for N u c l e a r 
A u x i l i a r y P o w e r (SNAP) R e s e a r c h and Deve lopmen t P r o g r a m s at Atomics 
I n t e r n a t i o n a l . 

N A A - S R - M E M O - 8 2 1 5 C O N F RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY P O W E R ) TECHNICAL B R I E F S , P A R T 1 
SPACE P O W E R REQUIREMENTS AND D E V E L O P M E N T PHILOSOPHY 

AUTHOR: R. Ba len t and B. B. Chew 3 - 1 5 - 6 3 

ABSTRACT: Avai lab le p r o j e c t i o n s of the Na t iona l Space P r o g r a m have been r ev i ewed to eva lua t e 
Y&reas of SNAP n u c l e a r power app l ica t ion . R e s u l t s of t h i s r e v i e w ind ica te a p p r o x i -
," m a t e l y 100 m i s s i o n s b e t w e e n 1965 and 1975 can advan t ageous ly use n u c l e a r a u x i l i a r y 
I p o w e r ; a l l but a v e r y few a r e in the p o w e r r a n g e of 500 w to 35 kwe. M i s s i o n s 

\j us ing m o r e than 100 kwe power a r e not expec ted to o c c u r unti l a f ter 1975, and a r e 
^1 dependen t upon v e r y l a r g e b o o s t e r s not now f i rmly p r o g r a m m e d . 

N A A - S R - M E M O - 8 2 1 5 S E C R E T RD 

T I T L E : 

AUTHOR: 

SNAP .(SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS 
P A R T lA, SNAP 2 / lOA REACTOR 

J. Susn i r 3 - 1 5 - 6 3 

ABSTRACT: A s u m m a t i o n of a c t i v i t i e s to da te on the p r o g r a m , t o g e t h e r with p lans for future 
a c t i v i t i e s . 

N A A - S R - M E M O - 1 2 02 3 
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N A A - S R - M E M O - 8 2 1 5 , P A R T 2 SECRET RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL B R I E F S , 
P A R T 2, SNAP lOA 

AUTHOR: R. F . Wilson 3 -15 -63 

ABSTRACT: SNAP lOA is a n u c l e a r r e a c t o r a u x i l i a r y power unit being deve loped to p rov ide a 
m i n i m u m of 500 e l e c t r i c a l vi^atts at 28.5 v dc for a p e r i o d of one y e a r in a space 
env i ronmen t . As p r e s e n t l y scheduled , the SNAP lOA s y s t e m wil l be the f i r s t 
r e a c t o r - p o w e r e d e l e c t r i c a l s y s t e m to be flight t e s t e d in e a r t h o rb i t . The SNAP IDA 
P r o g r a m is d i r e c t e d t o w a r d the e a r l y explo i ta t ion of both the t e c h n i c a l and o p e r a ­
t iona l a s p e c t s of such a dev ice . 

N A A - S R - M E M O - 8 2 1 5 , P A R T 7 SECRET RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL B R I E F S , 
P A R T 7, SNAP lOA FLIGHT NUCLEAR SAFETY 

AUTHOR: R. G. C o u r s o n 5 - 1 - 6 3 

ABSTRACT: The po ten t ia l p r o g r a m m i n g of a n u c l e a r - p o w e r s y s t e m for a space m i s s i o n i n v a r i ­
ably invo lves m a n y q u e s t i o n s of n u c l e a r safe ty and h a z a r d s to the g e n e r a l publ ic a s 
well as to the p e r s o n n e l a s s o c i a t e d wi th the ac tua l launching. The impending o r b i t a l 
t e s t s of SNAPS lOA and 2 have led to a de t a i l ed c o n s i d e r a t i o n of t h e s e h a z a r d s which 
will be fo r thcoming in the " F i n a l Safeguards R e p o r t - SNAP lOA F l igh t T e s t s . " 
Since the m a j o r i t y of t h e s e safe ty conc lus ions apply to any r e a c t o r n u c l e a r - p o w e r 
s y s t e m , i t is d e s i r a b l e to s u m m a r i z e the SNAP lOA c o n s i d e r a t i o n s to highl ight the 
g e n e r a l c o n s i d e r a t i o n s which wil l be app l i cab le to the safety of a l l n u c l e a r p o w e r 
s y s t e m s . Since f a c t o r y - t o - f l i g h t safe ty is r e a d i l y m a n a g e d by con t ro l l ed handl ing 
p r o c e d u r e s , only post l i f t -off safe ty i s d i s c u s s e d . 

N A A - S R - M E M O - 8 2 1 5 , P A R T 10 SECRET RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL B R I E F S 
P A R T 10, PROGRAM COSTS 

AUTHOR: R. Ba len t and W. D. A m b r o s e 4 - 5 - 6 3 

ABSTRACT: Tota l c o s t s ( ac tua l + p r o j e c t e d ) for g round d e m o n s t r a t i o n , f i r s t flight d e m o n s t r a t i o n 
and l imi ted o n e - y e a r life t e s t i ng for the AEC SNAP lOA, 2, and 8 p r o g r a m s for the 
t i m e p e r i o d 1956 to 1969 a r e e s t i m a t e d to be $350,000,000. E s t i m a t e d c o s t s for 
o p e r a t i o n a l deve lopmen t and fo l low-on p h a s e s for t h e s e p r o j e c t s which wil l e s t a b l i s h 
in i t ia l o p e r a t i o n a l s t a tus for a family of n u c l e a r A P U ' s within the power r a n g e of 
500 w to 50-100 kwe is $250,000,000. T h e s e amoun t s do not inc lude the cos t of 
launch v e h i c l e s o r launch suppor t for the flight t e s t p h a s e s , r e l i ab i l i ty d e m o n s t r a t i o n , 
o r the p r o d u c t i o n p h a s e s . 

In addi t ion to the deve lopmen t c o s t s by p h a s e s , typ ica l SNAP unit c o s t s for p r o d u c ­
tion r a t e s of 3 p e r y e a r and 10 p e r y e a r a r e given for t h r e e power c a t e g o r i e s . A l so , 
c o s t s in o rb i t for typ ica l 1, 10, and 100 kw uni ts a r e developed . 

NAA-SR-MEMO-1202 3 
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N A A - S R - M E M O - 8 8 1 8 S E C R E T RD 

T I T L E : 2-KW SNAP lOA D E V E L O P M E N T PROGRAM 

AUTHOR: R. F . Wilson 8 -14 -63 

ABSTRACT: The p u r p o s e of th i s documen t is to guide the work r e q u i r e d to develop a fol low-on 
SNAP lOA s y s t e m capable of p roduc ing be tween 2 and 3 e l e c t r i c a l kw, and to define 
the s equence and t iming of tlie v a r i o u s p h a s e s of work a s they i n t e r r e l a t e with each 
o t h e r and with the o v e r a l l deve lopmen t schedu le and t echn ica l p r o g r e s s . The 
p r o g r a m d e s c r i b e d e n c o m p a s s e s the deve lopmen t of ISOO^F c o m p o n e n t s , eng inee r ing , 
and ground t e s t i ng of a 2 kwe s y s t e m , u t i l iz ing the 1200°F SNAP 2 r e a c t o r and 
sh ie ld , and flight t e s t i ng two 2-kwe s y s t e m s . The r e f e r e n c e s y s t e m h a s a r a d i a t o r 
a r e a of about 120 ft^ and a weight of about 1400 lb. The ] 3 0 0 ' ' F c o m p o n e n t s will 
a l low the s a m e s y s t e m to g r o w to 3 kw with the i n c o r p o r a t i o n of SNAP 8 technology 
into the SNAP 2 r e a c t o r . 

NAA-SR-MEMO-9786 UNCL 

T I T L E : SNAP lOA D E V E L O P M E N T REACTOR MOCKUP T E S T PROGRAM SUMMARY 

AUTHOR: R. H. P r o w e t t 10-1-64 

ABSTRACT: The SNAP lOA (Space Nuc lea r Auxi l ia ry P o w e r ) P r o g r a m at A t o m i c s I n t e r n a t i o n a l 
was i naugura t ed by the United S ta tes Atomic E n g e r g y C o m m i s s i o n to: 

1) D e m o n s t r a t e the use fu lness of n u c l e a r power for space app l i ca t ions , 

2) Verify that n u c l e a r s p a c e power can be used safely , and 

3) Obtain t e c h n i c a l in fo rmat ion tha t will enhance the app l ica t ion of c u r r e n t 
s y s t e m s and fu r the r the deve lopmen t of the l a r g e r and m o r e c o m p l e x s y s t e m s 
r e q u i r e d for the fu ture . 

N A A - S R - M E M O - 9 8 3 9 UNCL 

T I T L E : REACTOR T H E R M O E L E C T R I C SPACE POWER 

AUTHOR: J. S t ewar t 4 - 1 5 - 6 4 

ABSTRACT: The SNAP lOA (Space N u c l e a r Aux i l i a ry P o w e r ) P r o g r a m at •Atomics I n t e r n a t i o n a l 
was i naugura t ed by the United S ta tes Atomic Ene rgy C o m m i s s i o n to: 

1) D e m o n s t r a t e the use fu lnes s of n u c l e a r power for s p a c e a p p l i c a t i o n s , 

2) Verify tha t n u c l e a r s p a c e power can be used safely, and 

3) Obtain t e c h n i c a l i n fo rma t ion t ha t wil l enhance the app l i ca t ion of c u r r e n t 
s y s t e m s and fu r ther the deve lopmen t of the l a r g e r and m o r e c o m p l e x s y s t e m s 
r e q u i r e d for the fu ture . 

NAA-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 1 0 6 0 5 UNCL 

T I T L E : SNAPSHOT NUCLEAR POWER FOR SPACE 

AUTHOR: W. F . Heine 11-25-64 

ABSTRACT: The ob jec t ives of the SNAPSHOT p r o g r a m a r e to d e m o n s t r a t e the ut i l i ty of n u c l e a r 
r e a c t o r p o w e r s y s t e m s for space appl ica t ion , and to obtain t echn ica l in fo rmat ion for 
u t i l i za t ion and fu r the r deve lopmen t of t h e s e s y s t e m s . Light weight , r e l i a b l e s o u r c e s 
of e l e c t r i c a l power such a s t h e s e a r e a m a j o r r e q u i r e m e n t for the expans ion of 
s p a c e exp lo ra t ion . 

NAA-SR-MEMO-1202 i 
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N A A - S R - M E M O - 6 5 9 9 C O N F RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

A RELIABILITY IMPROVEMENT PROGRAM PLANNING R E P O R T FOR THE SNAP 
lOA SPACE NUCLEAR POWER UNIT 

M. G. C o o m b s , C. K. Smith and L. A. Wilson 3 -14 -61 

To obta in n e c e s s a r y economic in fo rmat ion on the cos t of ach iev ing a given re l i ab i l i ty , 
t h r e e di f ferent p r o g r a m s a r e c o n s i d e r e d in addi t ion to the ex i s t ing R & D p r o g r a m . 

N A A - S R - M E M O - 8 2 1 5 , P A R T 9, CONF RD 

T I T L E : 

AUTHOR: 

A B S T R A G l : 

SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS , P A R T 
9 NUCLEAR SYSTEM RELIABILITY R E Q U I R E M E N T S 

J. E. BTunings 7 - 1 - 6 3 

The s u c c e s s f u l deve lopmen t of n u c l e a r p o w e r uni t s for s p a c e app l i ca t ion i s cont ingent 
upon the a c h i e v e m e n t oi an a p p r o p r i a t e level of r e l i ab i l i t y c o n s i s t e n t with each p h a s e 
of the deve lopmen t p r o g r a m . The in i t ia l p h a s e of the SNAP lOA and 2 p r o g r a m is 
o r i e n t e d to ach ieve at l e a s t one succe s s fu l flight d e m o n s t r a t i o n . An o p t i m u m flight 
d e m o n s t r a t i o n p r o g r a m o c c u r s for the SNAP lOA S y s t e m when the p o w e r s y s t e m 
re l i ab i l i ty is developed to about 0. 55 at the t i m e of the in i t ia l flight t e s t . Th i s 
r e s u l t s in a p r e d i c t e d p robab i l i t y of flight t e s t s u c c e s s of 0. 33 and m o s t l ike ly 
r e q u i r e s t h r e e flight t e s t s to ach ieve at l e a s t one s u t c e s s f u l d e m o n s t r a t i o n . 

NAA-SR-MEMO-10301 CONF RD 

T I T L E : SNAP lOA FS-1 RELIABILITY EVALUATION 

AUTHOR: S. Mine r 8 -14-64 

ABSTRACT: Documenta t ion of a v e r b a l p r e s e n t a t i o n on SlOl-'S-l r e l i ab i l i t y m a d e to the AEC in 
May, 1964. 

N A A - S R - M E M O - 1 0 7 1 8 UNCL 

TITLE: 

AUTHOR; 

ABSTRACT: 

DETERMINATION OF PROBABILITY O F E JE C T IO N OJ' R E F L E C T O R S DURING 
ORBITAL FLIGHT TESTING OF THE SNAP lOA NUCLEAR P O W E R UNIT 

R. M. Ohlenkamp 2 - 1 5 - 6 5 

Th i s r e p o r t p r e s e n t s a me thod for the so lu t ion of the p r o b l e m of a s c e r t a i n i n g the 
p robab i l i t y of SNAP lOA r e f l e c to r e jec t ion and hence , r e a c t o r shutdown, af ter an 
o r b i t a l s t a r t u p . C o n s e r v a t i v e so lu t ions a r e given in t a b u l a r and g r a p h i c a l f o r m 
ove r the cont inuous p e r i o d f rom launch to 100 y e a r s . 

NAA-SR-MEMO-12023 
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NAA-SR-6901 CONF RD 

T I T L E : CERAMIC COATINGS FOR LEAD T E L L U R I D E T H E R M O E L E C T R I C E L E M E N T S 

AUTHOR: 

ABSTRACT: 

D. O. Ra l e igh 3-1-62 

A n u m b e r of p r e l i m i n a r y a d h e r e n c y e x p e r i m e n t s , a s well as r e c o u r s e to wet tab i l i ty 
t h e o r y , ind ica ted tha t lead t e l l u r i d e is difficult to wet with i n e r t , homogeneous 
i n e l t s . A t echn ique was developed. 

N A A - S R - M E M O - 7 2 1 7 C O N F RD 

T I T L E : COMPATIBILITY STUDIES OF SOME SNAP 2/ lOA F U E L E L E M E N T MATERIALS 

AUTHOR: L. B. L u n d b e r g 3-13-62 

ABSTRACT: P i e c e s of b e r y l l i u m , c h r o m e - p l a t e d b e r y l l i u m and b e r y l l i u m p l a s m a - a r c - c o a t e d with 
a l u m i n a (AI2O3), b e r y l l i a (BeO), z i r c o n i a (Z rO/) and t h o r i a (ThO^) w e r e p laced in 
con tac t wi th a coa t ing , which had been appl ied to a c h r o m i z e d I l a s t e l loy N s u b s t r a t e 
and t e s t e d for 1000 h r at 1300 ' 'F in a hydrogen a t m o s p h e r e . 

NAA-SR-9007 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP F U E L AND CORE MATERIALS COMPATIBILITY SCREENING TESTS 

L. B. Lundbe rg 3 -1-64 

Sc reen ing t e s t s have been p e r f o r m e d to d e t e r m i n e the co inpat ib i l i ty of many of the 
m a t e r i a l s in con tac t with each o the r in the SNAP lOA/2 and SNAP 8 r e a c t o r c o r e s . 
In s o m e c a s e s of known incompat ib i l i ty , r e a c t i o n b a r r i e r s w e r e s tudied . The t e s t s 
involved p lac ing s m a l l s a m p l e s of the m a t e r i a l s under c o n s i d e r a t i o n in i n t ima te 
con tac t at t e m p e r a t u r e s f rom 1200 to 1450°F for p e r i o d s up to 1000 hr in e n v i r o n ­
m e n t s s i m i l a r to t h o s e encoun te r ed in the p a r t i c u l a r r e a c t o r . The mutua l c o m p a t i ­
b i l i ty of the s a m p l e m a t e r i a l s was d e t e r m i n e d by m e t a l l o g r a p h i c examina t ion . 
R e a c t i o n s w e r e o b s e r v e d be tween the following c o m p o n e n t s : fuel and the b a r e 
c ladding (without hyd rogen b a r r i e r ) ; fuel c ladding and the SNAP 2 b e r y l l i u m i n t e r n a l 
r a d i a l r e f l e c t o r ; and s e v e r a l fuel e l e m e n t t h e r m a l bond m a t e r i a l s and both the fuel 
and the e n a m e l h y d r o g e n b a r r i e r . Reac t ion b a r r i e r s for fuel c ladding and the SNAP 2 
b e r y l l i u m i n t e r n a l r a d i a l r e f l e c t o r w e r e examined , but none w e r e found to be ef fec­
t ive . The m a j o r i t y of the sugges t ed r e a c t o r t o r e m a t e r i a l s w e r e found compa t ib l e 
in t h i s s tudy. 

N A A - S R - M E M O - 9 8 1 5 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

S E L F - W E L D I N G IN SPACE - AEROSPACE SAFETY SURVBIY 

H. H. Johnson 4-3-64 

The p u r p o s e of t h i s TDR is to r ev i ew the g e n e r a l l i t e r a t u r e on se l f -weld ing and to 
s u r v e y the p r o g r a m at A t o m i c s I n t e r n a t i o n a l in o r d e r to eva lua te the poss ib i l i t y 
that se l f -we ld ing of the b e r y l l i u m r e f l e c t o r to the 316 s t a i n l e s s s t e e l r e a c t o r c o r e 
will o c c u r while the SNAP s y s t e m is in o p e r a t i o n in space . S e i z u r e of the r e f l e c to r 
to the r e a c t o r will affect the burnup of the s y s t e m on r e e n t r y into the a t m o s p h e r e . 

NAA-SR-MEMO-12023 
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N A A - S R - 9 S 9 8 , Volume 111 CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 3, SHIELD, GROUND 
TEST ASSEMBLY, AND MATERIALS APPLICATIONS 

W. J. Kurzeka , Ed i t o r 2 - 1 0 - 6 5 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of c o m p o ­
nen t s used on the SNAP lOA R e a c t o r for c o n t r o l , safe ty , o p e r a t i o n a l d i a g n o s i s , and 
r ad i a t i on sh ie ld ing . It a l s o inc ludes a s u m m a r y of d ev e lo p men ta l effor ts for a 
ground t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the con t ro l componen t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r swi tch , a c t u a t o r , and con t ro l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safety and d i agnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the sh ie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
a p p l i c a t i o n s . 

N A A - S R - M E M O - 1 0 0 8 0 OUO 

T I T L E : RESISTANCE DEGRADATION O F E L E C T R I C A L INSULATION, AT VACUUM AND 
E L E V A T E D T E M P E R A T U R E , AS A RESULT O F EQUIPMENT OIL DEPOSITION 

AUTHOR: 

ABSTRACT: 

W. G. Long 6-12-64 

The D e v e l o p m e n t a l effort on the cab le h a r n e s s and coi l t e chn iques p r o g r a m s inc ludes 
l i f e - t e s t i n g c o m p o n e n t s at high t e m p e r a t u r e and v a c u u m . B a c k - s t r e a m i n g of oi l 
f r o m diffusion and roughing p u m p s in t h e s e t e s t s h a s con t r ibu ted to e r r o n e o u s v a l u e s 
of in su la t ion r e s i s t a n c e (I. R. ). Unde r v a c u u m at e l eva ted t e m p e r a t u r e s , t he oi l 
depos i t ed on the t e s t s p e c i m e n c a r b o n i z e s and c r e a t e s a low r e s i s t a n c e c u r r e n t 
l eakage path . 

To i s o l a t e the v a r i a b l e s a s s o c i a t e d with t e s t i n g in d i f ferent types of equ ipment , 
t e s t s w e r e conducted in : 

1) Un t rapped oil diffusion s y s t e m s , 

2) Oil diffusion s y s t e m s employing l iquid n i t r ogen on w a t e r cooled baff les above 
the diffusion p u m p , and 

3) An ion iza t ion pumping s y s t e m . Oil con t amina t i on is not a fac tor in ion-
pumping s y s t e m s and the s a m p l e s c a n b e c o n s i d e r e d c o n t a m i n a n t - f r e e . 

NAA-SR-MEMO-1202 3 
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NAA-SR-MEMO-10391 UNC 

T I T L E : E F F E C T O F F O S T E R S E A L RESIN ON S U P E R T E M P C A B L E SAMPLES 

AUTHOR: 

ABSTRACT: 

W. G. Long 9 - 1 8 - 6 4 

Cable s a m p l e s with and without F o s t e r s e a l r e s i n w e r e t e s t e d at 10-5 t o r r at 900, 
1100, and 1300 . The ISOQOF t e s t s w e r e t e r m i n a t e d af ter 200 h o u r s due to the 
rap id d e c r e a s e in insu la t ion r e s i s t a n c e . The 900® and l lOO^F t e s t s showed only a 
s l ight effect due to the addi t ion of F o s t e r s e a l . T h e s e t e s t s w e r e cont inued for 1000 
hr . 

The m o s t p ronounced effect p r o d u c e d in t h i s t e s t was the d e c o m p o s i t i o n of the 
F o s t e r s e a l du r ing in i t i a l s t a r t u p . 

NAA-SR-MEMO-11149 UNCL 

T I T L E : P R O P E R T I E S O F CLADDING MATERIALS FOR SNAP HYDRIDE REACTORS 

AUTHOR: G. F . B u r d i 3 -22-65 

ABSTRACT; Th i s r e p o r t h a s b e e n pub l i shed to i n c r e a s e the usab i l i ty of p r e v i o u s l y co l l ec t ed and 
c l a s s i f i e d i n fo rma t ion by d i s t r i b u t i n g th i s compi l ed in fo rma t ion in an unc la s s i f i ed 
r e p o r t . Th i s r e p o r t con ta ins c u r r e n t l y ava i l ab le p r o p e r t y da t a on po ten t i a l c ladding 
m a t e r i a l s for SNAP hyd r ide r e a c t o r s and was compi l ed under the d i r e c t i o n of the 
A t o m i c s I n t e r n a t i o n a l SNAP G e n e r a l Support ing Technology P r o g r a m . 

NAA-SR-MEMO-12023 
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RADIATION DAMAGE AND HARDENING 

N A A - S R - M E M O - 8 0 4 4 CONF DI 

T I T L E : RADIATION E F F E C T S ON SNAP lOA T H E R M O E L E C T R I C MODULES 

AUTHOR: S. F r i e d l a n d e r 12-26-62 

ABSTRACT: Th i s r e p o r t inc ludes t e s t da ta to 11-20-62 on two RCA vacuu in c o n v e r t e r m o d u l e s . 

The two m o d u l e s a r e e a r l y d e v e l o p m e n t a l t y p e s with a l u m i n u m hot s t r a p s . 

In s u m m a r y , t h e s e m o d u l e s have shown exce l l en t r e s i s t a n c e to fas t neu t ron i r r a d i a ­
t ion. Po-wer output (i. e. o ^o") h a s remaint^d cons tan t up to a n e u t r o n flux leve l of 
3 X 1016 nvt. 

N A A - S R - M E M O - 8 4 4 6 CONF RD 

T I T L E : RADIATION DAMAGE E F F E C T S ON SNAP lOA COMPONENTS SUMMARY 

AUTHOR: J . E. S tewar t 4 - 3 0 - 6 3 

ABSTRACT: The c o m p o n e n t s on SNAP lOA which have a p r e d o m i n a n t inf luence on s y s t e m life 
inc lude the r e a c t o r and fuel e l e m e n t s , t he t h e r m o e l e c t r i c pump and the SiGe t h e r m o ­
e l e c t r i c p o w e r c o n v e r s i o n unit. Rad ia t ion d a m a g e r a t e and the eva lua t ion on each 
of t h e s e c o m p o n e n t s i nd i ca t e s v e r y high p r o b a b i l i t y of o p e r a t i o n for one y e a r o r m o r e 
a s inf luenced by n u c l e a r env i ronmen t . 

N A A - S R - M E M O - 9 1 1 3 UNCL 

T I T L E : IRRADIATION O F SNAP E L E C T R O N I C S COMPONENTS IN THE SHIELD TEST 
REACTORS E X P E R I M E N T S 1- 8 

AUTHOR: S. G. K imble 8 -21 -63 

ABSTRACT: Eight i r r a d i a t i o n e x p e r i m e n t s w e r e p e r f o r m e d in the AI SNAP Shield T e s t R e a c t o r 
(STR) to p r o v i d e i n fo rma t ion r e q u i r e d for the deve lopmen t of e l e c t r o n i c c o n t r o l and 
i n s t r u m e n t a t i o n c o m p o n e n t s for SNAP s y s t e m s . Where g a m m a d e m a g e was expec t ed 
to b e s igni f icant , p a r t s w e r e p r e - g a m m a dosed to the d e s i r e d leve l be fo re n e u t r o n 
i r r a d i a t i o n at the l o w - g a m m a STR. In -p i l e data was g e n e r a t e d for e l e c t r o n i c p a r t s , 
s u b a s s e m b l i e s , and whole componen t s held at con t ro l l ed t e m p e r a t u r e s du r ing t e s t . 
Th i s effort was p r i m a r i l y for s c r e e n i n g and s p e c i a l effects s t ud i e s suppor t ing the 
p r o g r a m of i r r a d i a t i o n s of s t a t i s t i c a l - s i z e s a m p l e s of SNAP p a r t s at the Ba t t e l l e 
R e s e a r c h R e a c t o r . 

NAA-SR-9634 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

LOW FLUX NUCLEAR RADIATION E F F E C T S ON E L E C T R I C A L AND ELECTRONIC 
COMPONENTS ( B M I - L F - 3 ) 

M. N. Robinson , S. G. K imble and D. M. Walker 2 - 1 4 - 6 4 

T h i s r e p o r t d e s c r i b e s s c r e e n i n g t e s t s of n u c l e a r r a d i a t i o n effects on e l e c t r i c a l and 
e l e c t r o n i c c o m p o n e n t s for the SNAP 2 and 8 c o n t r o l s y s t e m s . 

F i v e t r a n s i s t o r m o d e l s , t h r e e c a p a c i t o r t y p e s , and s e v e r a l encapsu la t ion m.a te r i a l s 
w e r e i r r a d i a t e d to 10l6 nvt (>0. 1 Mev) and 4 x 108 r ( g a m m a ) . The componen t s w e r e 
m a i n t a i n e d at a t e m p e r a t u r e of 140 ' 'F and a v a c u u m of 5 x 10-"^ T o r r . M e a s u r e m e n t s 
w e r e t a k e n of e l e c t r i c a l c h a r a c t e r i s t i c s du r ing i r r a d i a t i o n , and the r e s u l t i n g d e g r a ­
da t ion c u r v e s w e r e p lo t t ed by c o m p u t e r . 

N A A - S R - M E M O - 1 2 0 2 3 
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RADIATION DAMAGE AND HARDENING 

N A A - S R - M E M O - 9 7 2 4 C O N F RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IDA STARTUP C O N T R O L L E R ENDURANCE IRRADIATION 

S. G. K imble 3-26-64 

This r e p o r t d e s c r i b e s a t e m p e r a t u r e v a c u u m i r r a d i a t i o n e n v i r o n m e n t t e s t on a SNAP 
lOA Sta r tup C o n t r o l l e r which had b e e n i r r a d i a t e d in an e a r l i e r e x p e r i m e n t to 
qual i f ica t ion dose l e v e l s (3 x 10^3 nvt, 2 x 10 'RY) . M o r e ex tens ive m e a s u r e m e n t s 
w e r e fallen in the p r e s e n t t e s t in an effort to s tudy the t e m p e r a t u r e - d o s e dependency 
of the f a i lu re point and the mode of f a i lu re . R e s u l t s a r e p r e s e n t e d which ind ica te 
o p e r a t i o n a l l i m i t s as a function of dose and t i m e . 

N A A - S R - M E M O - 9 8 1 1 UNCL 

T I T L E : NUCLEAR RADIATION E F F E C T S ON SEMICONDUCTOR DEVICES (STR #19) 

AUTHOR: M.N. Robinson 4 - 1 6 - 6 4 

ABSTRACT: Rad ia t ion effects on the e l e c t r i c a l c h a r a c t e r i s t i c s of five t r a n s i s t o r t y p e s , two Z e n e r 
diode m o d e l s , one power diode m o d e l , and two T h y r i t e s a m p l e s , in a s i m u l a t e d 
r e a c t o r e n v i r o n m e n t , a r e eva lua ted . The d e v i c e s w e r e i r r a d i a t e d to 2 x 10^ R 
(gamma) at the AI Co60 G a m m a F a c i l i t y , followed by neu t ron i r r a d i a t i o n to 7. 2 x 
10 l3 nvt at the Shield T e s t and I r r a d i a t i o n R e a c t o r (STIR). 

The c r i t i c a l e l e c t r i c a l p a r a m e t e r s w e r e m e a s u r e d dur ing i r r a d i a t i o n , and the 
r e s u l t i n g d e g r a d a t i o n c u r v e s a r e p r e s e n t e d and i n t e r p r e t e d . 

NAA-SR-MEMO-10037 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

QUALIFICATIOiN IRRADIATION O F S E L E C T E D SNAP lOA INSTRUMENTATION 
COMPONENTS, STR #14 

S. G. K i m b l e 6 - 9 - 6 4 

The componen t i r r a d i a t i o n d e s c r i b e d in t h i s r e p o r t was des igned to p r o d u c e i n f o r m a ­
t ion that could be used to d e t e r m i n e i r r a d i a t i o n qual i f ica t ion s t a tu s for SNAP lOA 
Fl ight S y s t e m i n s t r u m e n t a t i o n c o m p o n e n t s . The t e s t was conducted in v a c u u m at 
t e m p e r a t u r e in the sh ie ld t e s t fac i l i ty F i s s i o n P l a t e Capsu l e be tween N o v e m b e r 18, 
1963 and D e c e m b e r 6, 1963. T e s t e d componen t s w e r e sub jec ted to a t o t a l n e u t r o n 
dose of 1 X lO-'-"* nvt (E above one Mev) and a Y dose of 0.025 x 10 ' R. R e s u l t s a r e 
included in t a b u l a r a n d / o r g r a p h f o r m for the componen t s which w e r e i n s t r u m e n t e d 
for i n -p i l e da t a tak ing . 

N A A - S R - M E M O - 1 0 2 0 5 UNCL 

T I T L E : 

AUTHOR: 

P<STRACT: 

RADIATION-INDUCED SURFACE E i ' F E C T S ON SNAP lOA STARTUP C O N T R O L L E R 
TRANSISTORS 

M. N. Robinson 7 - 1 0 - 6 4 

A g a m m a i r r a d i a t i o n t e s t for po t en t i a l s u r f a c e effects on SNAP lOA Sta r tup C o n t r o l l e r 
t r a n s i s t o r s is d e s c r i b e d . M e a s u r e m e n t s of c o l l e c t o r l eakage c u r r e n t under " u s e " 
b i a s condi t ions a r e p r e s e n t e d and i n t e r p r e t e d . Of the two m o d e l s t e s t e d , the 2N744 
t r a n s i s t c j r s showed no disc e r n i b l e s u r f a c e ef fec ts , a s d e t e r m i n e d by th i s p a r a m e t e r , 
while the effect on the 2N1072 t r a n s i s t o r s was below the leve l which would a d v e r s e l y 
affect perforraan< e of the C o n t r o l l e r . 

N A A - S K - M 1 : M 0 - 1 2 0 2 5 
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RADIATION DAMAGE AND HARDENING 

NAA-SR-10284 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

LOW FLUX NUCLEAR RADIATION E F F E C T S ON E L E C T R O N I C COMPONENTS 
( B M I - L F - 2 ) 

M. N. Robinson , S. G. K imble , N. F . Dav ie s and D. M. Walker 4 - 2 0 - 6 5 

The second of a s e r i e s of i r r a d i a t i o n e x p e r i m e n t s on e l e c t r o n i c d e v i c e s in tended for 
SNAP r e a c t o r c o n t r o l s y s t e m s i s d e s c r i b e d . 

S e v e r a l diode and t r a n s i s t o r t y p e s , s e n s i s t o r s , c a p a c i t o r s , and an o s c i l l a t o r f rom 
a p r o t o t y p e SNAP lOA Star tup C o n t r o l l e r w e r e i r r a d i a t e d to 3 x lO-^^ nvt ( >0.1 Mev) 
and 5 x 10" r ( gamma) at the Ba t t e l l e M e m o r i a l Ins t i tu te R e s e a r c h R e a c t o r . 

R e s u l t s a r e p r e s e n t e d of i n -p i l e m e a s u r e m e n t s of the c r i t i c a l e l e c t r i c a l c h a r a c t e r ­
i s t i c s , in the form of g r a p h s p roduced a u t o m a t i c a l l y by a c o m p u t e r p e r i p h e r a l 
p lo t t ing faci l i ty . 

NAA-SR-10856 UNCL 

T I T L E ; COMPARISON O F NEUTRON AND GAMMA RADIATION DAMAGE IN 
SEMICONDUCTORS 

AUTHOR: M. N. Robinson 6 -15 -65 

ABSTRACT: C a l c u l a t i o n s a r e p r e s e n t e d which r e l a t e the d a m a g e s p r o d u c e d in s i l i con s e m i ­
c o n d u c t o r s by SNAP (Sys tems for N u c l e a r Auxi l i a ry P o w e r ) r e a c t o r n e u t r o n s and 
g a m m a s . Des ign dose l eve l s a r e d e r i v e d for SNAP pay ioad c o m p o n e n t s , c o n s i s t e n t 
bo th with t h i s r e l a t i o n and with the n e c e s s i t y of m i n i m i z i n g sh ie ld weight . 

NAA-SR-MEMO-12023 
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COMPUTER PROGRAMS 

NAA-SR-8414 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

BOOMER - A DIGITAL PROGRAM FOR EVALUATING THE T H E R M A L AND 
KINETICS RESPONSE O F A SNAP 2/ lOA REACTOR 

R. W. Winson 5-51-64 

A m a t l i e m a t i c a l m o d e l of the SNAP 2/ lOA r e a c t o r was developed d e s c r i b i n g the 
r e a c t o r k i n e t i c s , hea t t r a n s f e r , and hydrogen diffusion within the r e a c t o r c o r e , 
t h e o r e t i c a l m o d e l was then modif ied, on the b a s i s of c u r r e n t t e s t da ta , to r e a l i s ­
t i c a l l y p r e d i c t the t r a n s i e n t r e s p o n s e of the r e a c t o r . The mode l was then p r o ­
g r a m m e d into a d ig i t a l code ca l led BOOMER. The deve lopmen t of t h i s code is 
d e s c r i b e d in de ta i l in t h i s r e p o r t . 

Thi s 

N A A - S R - M E M O - 8 7 6 8 CONF RD 

T I T L E : FAST NEUTRON FLUX THROUGH THE SNAP lOA SHIELD AS C O M P U T E D BY 
SEVERAL METHODS 

AUTHOR: J. A. B e l c h e r and W. M. F a r r 7 - 2 3 - 6 3 

ABSTRACT: F a s t n e u t r o n f luxes th rough the SNAP lOA sh ie ld as computed by s e v e r a l m e t h o d s 
a r e c o m p a r e d . The m e t h o d s and t h e codes using the m e t h o d s a r e : 

1) N e u t r o n t r a n s p o r t - DTK, 

2) N e u t r o n diffusion - AIM-6, 

3) Monte C a r l o - F M C - N , and 

4) N e u t r o n r e m o v a l t h e o r y - 14-0. 

T h e s e v a r i o u s m e t h o d s p r e d i c t e d fluxes t h rough the shie ld which a g r e e r e a s o n a b l y 
wel l . On the b a s i s of t h e s e a n a l y s e s and r e c e n t Shield T e s t Fac i l i ty e x p e r i m e n t s , 
a l i t h i u m hydr ide r e m o v a l c r o s s sec t ion of 0.156 cm"-I- is r e c o m m e n d e d for use in 
r e m o v a l t h e o r y code s tud i e s of the SNAP lOA shie ld . C o m p a r a b l e a n a l y s i s of t h e 
SNAP 2 sh ie ld i nd i ca t e s that a r e m o v a l c r o s s sec t ion of 0.160 cm"-'- is va l id for use 
in SNAP 2 sh ie ld ing s t u d i e s . 

N A A - S R - M E M O - 8 7 6 8 Addendum CONF RD 

T I T L E : LiH CROSS SECTION DETERMINATION FOR REMOVAL THEORY CODES 

AUTHOR: R. D. A n d e r s o n , J r . 7 - 2 3 - 6 3 

ABSTRACT: To c o r r e l a t e a r e a l i s t i c 14-0 code r e m o v a l c r o s s sec t ion with compu ted fluxes 
obta ined us ing AIM-6 and DTK n u c l e a r c o d e s . 

NAA-SR-MEMO-1202 5 
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C O M P U T E R PROGRAMS 

N A A - S R - M E M O - 9 4 4 0 UNCL 

TITLE: F S M - I - A DATA REDUCTION PROGRAM 

AUTHOR: R. J. Mikel l and G. T. Chang 3 -25 -64 

ABSTRACT; The F S M - I da ta r educ t ion p r o g r a m c o n s i s t s of t h r e e p a r t s . 

P a r t I i s a da ta r educ t ion and a n a l y s i s p r o g r a m which p e r f o r m s s t a t i s t i c a l c a l c u l a ­
t i ons and n u m e r i c a l a n a l y s i s of da ta g a t h e r e d on punched p a p e r t ape . The s i g n a l s 
to the p a p e r t ape punch a r e obta ined f r o m r e a c t o r i n s t r u m e n t a t i o n . One of the output 
m e d i a f rom P a r t I is a m a g n e t i c t ape . Th i s t ape is used a s the input to P a r t II. 

P a r t II i s t he IBSYS* s o r t p r o g r a m . T h i s p r o g r a m t a k e s the output m a g n e t i c t a p e s 
g e n e r a t e d by P a r t I, s o r t s and m e r g e s the da ta , and, if d e s i r e d , d e l e t e s r e c o r d s 
f r o m the s o r t e d and m e r g e d t a p e s . Th i s i s done to o r d e r and update a h i s t o r y t ape 
of a c c u m u l a t e d t e s t r u n s p r o c e s s e d by P a r t I. Th i s a c c u m u l a t e d h i s t o r y t ape then 
b e c o m e s the input to P a r t III. 

P a r t III is a n o r m a l i z i n g and g r a p h i c a l d i s p l a y p r o g r a m . In t h i s p o r t i o n of the F S M - I 
p a c k a g e , p lo t s of the v a r i o u s p a r a m e t e r s which d e s c r i b e the s y s t e m ' s p e r f o r m a n c e 
a r e obta ined. 

N A A - S R - M E M O - 9 5 6 5 CONF RD 

T I T L E : FORTRAN PROGRAM FOR SNAP lOA F U E L E L E M E N T QUALIFICATION TESTING 
DATA REDUCTION 

AUTHOR: 

ABSTRACT: 

M. E. Na than 3-4-64 

Deck No. 9w-037 SECRET R e s t r i c t e d Da ta h a s been p l aced on file with Da ta 
P r o c e s s i n g , Dept. 792, for SNAP lOA fuel e l e m e n t qua l i f ica t ion t e s t i n g da ta 
r educ t ion . Th i s r e p o r t def ines the r e q u i r e d input d a t a f o r m a t and d e s c r i b e s the 
p r o g r a m output. 

N A A - S R - M E M O - 9 5 6 6 CONF RD 

T I T L E : FORTRAN PROGRAM FOR SNAP 
DATA REDUCTION 

10x\ B'UEL E L E M E N T EXPLORATORY TESTING 

AUTHOR: M. E. Nathan 3 -6 -64 

ABSTRACT: Deck No. 9W-038 SECRET R e s t r i c t e d Data has been p l aced on file with Data 
P r o c e s s i n g , Dept. 792, for SNAl^ lOA fuel e l e m e n t e x p l o r a t o r y t e s t i ng da ta 
r educ t ion . Th i s r e p o r t def ines the r e q u i r e d input da ta f o r m a t and d e s c r i b e s the 
p r o g r a m output. 

NAA-SR-MEMO-12 023 
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C O M P U T E R PROGRAMS 

N A A - S R - M E M O - 9 5 8 9 CONF RD 

T I T L E : TRANCORE- lOA: A DIGITAL PROGRAM EVALUATING TRANSIENT T E M P E R A ­
TURES WITHIN THE SNAP lOA REACTOR CORE 

AUTHOR: 

ABSTRACT: 

P . M. Magee 3-5-64 

A m a t h e m a t i c a l mode l has been developed which d e s c r i b e s the r e a c t o r k i n e t i c s , 
c o r e hea t t r a n s f e r and t h e r m o e l e c t r i c pump p e r f o r m a n c e of the SNAP lOA s y s t e m . 
F r o m the m o d e l , a d ig i t a l c o m p u t e r code , "TRANCORE- lOA" , h a s b e e n p r e p a r e d 
which p r e d i c t s t r a n s i e n t t e m p e r a t u r e s within the r e a c t o r c o r e . The code can be 
used to i n v e s t i g a t e a wide v a r i e t y of r e a c t o r ope ra t i ona l behav io r ; s t e a d y - s t a t e , 
s t a r t u p , s c r a m , l o s s of coolant flow, e tc . It has been used ex t ens ive ly to p r e d i c t 
s t a r t u p t r a n s i e n t s . Hoivever, the code cannot be used to eva lua te the effects of 
r a p i d r e a c t i v i t y c h a n g e s , i. o. , o p e r a t i o n n e a r p r o m p t ( r i t i c a l . 

N A A - S R - M E M O - 1 0 9 1 3 UNCL 

T I T L E : HISTORY ANALYSIS PROGRAM FOR F S M - 4 , FS-3, AND F L A P - 4 

AUTHOR: 

ABSTRACT: 

R. J. Mike l l and G. T. Chang 9-1-65 

The H i s t o r y Ana lys i s P r o g r a m is a da ta handl ing, d i sp lay and a n a l y s i s p r o g r a m . 
Th i s p r o g r a m is m a d e up of s e v e r a l s u b r o u t i n e s which may be opt ioned s ingly o r 
in c o m b i n a t i o n s to examine da ta g e n e r a t e d by the iollowing SNAP da ta r educ t ion and 
a n a l y s i s p r o g r a i n s for F S M - 4 , F S - 3 , and F L A P - 4 . The data used by the H i s to ry 
Ana lys i s P r o g r a m is an accumula t i on of r uns f rom daily acqu i s i t i ons of the above 
t h r e e SNAP s y s t e m s . The ava i l ab l e opt ions may be found in the P u r p o s e s e c t i o n s . 
Other opt ions m a y be added. 

NAA-SR-11400 CONF KD 

T I T L E : FUSAK A COMPUTING CODE FOR T H E O R E T I C A L EVALUATION O F SNAP SAND 
SNAP lOA F U E L E L E M E N T P E R F O R M A N C E DURING REACTOR OPERATION 

AUTHOR: M. E. Nathan 11 -1 -65 

ABSTRACT: The FUSAK comput ing code, deve loped for r i g o r o u s an a ly s i s of p e r f o r m a n c e ol 
SNAP 8 and SNAP lOA fuel e l e m e n t s under any m o d e of r e a c t o r ope ra t i ng cond i t ions , 
i s d e s c r i b e d . A FUSAK compu ta t i on for a p a r t i c u l a r fuel e l e m e n t of a SNAP r e a c t o r 
c o r e e v a l u a t e s h y d r o g e n r e d i s t r i b u t i o n e q u i l i b r i u m d i s s o c i a t i o n p r e s s u r e and h y d r o ­
gen p e r m e a t i o n for s e l e c t e d t i m e s t e p s . 

NAA-SR-MEMO-1Z0Z3 
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SYSTEM DESIGN AND ANALYSIS 

NAA-SR-5650 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

NUCLEAR SPACE POWER SYSTEMS 

R. A. Stone 4-1--61 

Thi s r e p o r t p r e s e n t s a de t a i l ed d e s c r i p t i o n of the n u c l e a r space power s y s t e m s 
p r e s e n t l y under deve lopment . In addi t ion, weight and p e r f o r m a n c e e s t i m a t e s a r e 
given for h ighe r p o w e r and m o r e advanced n u c l e a r s y s t e m s employ ing t h e r i n o -
e l e c t r i c , t u r b o e l e c t r i c and t h e r m i o n i c power c o n v e r s i o n m e t h o d s . Var ious a s p e c t s 
of r e a c t o r des ign a r e d i s c u s s e d with r e s p e c t to i n h e r e n t l i m i t a t i o n s and s y s t e m 
r e q u i r e m e n t s . Many p r o b l e m s which a r e c o m m o n to al l n u c l e a r s y s t e m s such a s 
sh ie ld ing , r e l i ab i l i t y , hea t r e j ec t i on , safe ty , and o p e r a t i o n a l c o n s i d e r a t i o n s a r e 
p r e s e n t e d in s o m e de ta i l . 

NAA-SR-6Z63 S E C R E T KD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

PRELIMINARY DESIGN STUDY O F THE SNAP lOA DIRECT CONVERSION 
NUCLEAR AUXILIARY POWER UNIT 

J. L. Johnson 6-20-61 

The SNAP lOA concept was f i r s t p r o p o s e d in a r e p o r t en t i t led , " F e a s i b i l i t y Study of 
a Convec t ion Cooled SNAP 10 Sys tem. " A power s o u r c e i s d e s c r i b e d t h e r e i n , 
u s ing a SNAP 2 r e a c t o r , an a r r a y of t h e r m o e l e c t r i c e l e m e n t s , and a heat t r a n s f e r 
loop, which could p r o d u c e 300 w of e l e c t r i c a l ene rgy . Since tha t t i ine , a need 
h a s a r i s e n for a 300 w e l e c t r i c a l p o w e r s o u r c e for a s p a c e m i s s i o n . The 
r e q u i r e m e n t s for th i s i n i s s i o n a r e s u m m a r i z e d and des ign p a r a m e t e r s outl ined. 

N A A - S R - M E M O - 6 7 2 1 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA T O T A L SYSTEM SIMULATION 

P . P e k r u l 1 0 - 3 - 6 1 

The p u r p o s e of t h i s r e p o r t is to d e s c r i b e and expla in the r e s u l t s f rom an ana ly t i ca l 
m o d e l of the to ta l SNAP lOA Vacuum Sys tem. 

1) S imula t ion of the e n t i r e SNAP 10 APU. 

2) E s t a b l i s h con t ro l s y s t e m spec i f i ca t ions . 

3) Obtain s y s t e m t r a n s i e n t and s tab i l i ty in fo rmat ion . 

4) Eva lua t e e l e c t r i c a l load and e n v i r o n m e n t a l effects on the sy s t em. 

5) E s t a b l i s h p r o g r a n i m e r r e q u i r e m e n t s . 

NAA-SR-MEMO-12023 

B - 1 



SYSTEM DESIGN AND ANALYSIS 

NAA-SR-9720 CONF RD 

TITLE: SNAP lOA PRESTARTUP AND STARTUP PERFORMANCE 

AUTHOR: G. S. Drucker and T. J. Boyle 6-30-64 

ABSTRACT: Presented are the results of analyses to determine the thermal behavior of the 
SNAP lOA Systeni in orbit pr ior to startup, and the nuclear, thermal, and hydraulic 
behavior of the system during startup. Pa ramete r studies were made to determine 
the effects of variations from the nominal design conditions on maximum and mini-
inum system temperatures pr ior to startup and the severity of the startup transient. 
Also included are the mathematical models used in the digital and analog computer 
solutions. The analyses results indicate that the SNAP lOA system will meet its 
prestar tup and startup requirements. 

NAA-SR-MEMO-1202 3 
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N A A - S R - M E M O - 4 6 0 6 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP 10 POWER TEST COOLING 

H. N. R o s e n b e r g 11-5 -59 

A m a x i m u m a i r ve loc i ty of 1.5 f t / s e c wil l be r e q u i r e d tor cooling the SNAP 10 P o w e r 
T e s t R e a c t o r . This could be p rov ided with a 1 ft^ annu la r duct a round the bo t t om of 
the r e a c t o r , and, with safety , a 200 s t a n d a r d C F M b lower . C a r e should be t aken to 
a s s u r e a h igh e m i s s i v i t y , ex id ized s u r f a c e on the r e a c t o r con ta ine r b e c a u s e of the 
i m p o r t a n c e of r ad i a t ion in the cool ing. 

N A A - S R - M E M O - 6 1 1 5 REVISION 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

OPERATION MANUAL FOR SNAP ENVIRONMENTAL TEST FACILITY 
BUILDING NO. 024 

H. V. Lee 5 - 5 - b l 

SNAP E n v i r o n m e n t a l T e s t Fac i l i t y (SETF) has been bui l t to a c c o m m o d a t e the t e s t i n g 
of t h i s C o m p a c t P o w e r Sys t em (SNAP 2). Th i s s y s t e m sha l l be t e s t e d under c o n ­
t r o l l e d e n v i r o n m e n t a l cond i t ions . The n e c e s s a r y sh ie ld ing , i ne r t g a s (n i t rogen) 
a t m o s p h e r e , p r e s s u r e , and t e m p e r a t u r e c o n t r o l s a r e p rov ided with th is faci l i ty . 

Th i s documen t has b e e n p r e p a r e d to i n s t r u c t the o p e r a t i n g p e r s o n n e l how to safe ly 
p e r f o r m the t a s k s of o p e r a t i n g the s y s t e m s within th i s faci l i ty . 

N A A - S R - M E M O - 7 2 8 6 CONF RD 

T I T L E : A C C E P T A N C E TEST FACILITY SAFEGUARDS R E P O R T 

AUTHOR: W. H. Heneve ld 

ABSTRACT: The p u r p o s e of t h i s r e p o r t is to d e s c r i b e the o p e r a t i o n of the A 
F a c i l i t y (ATF) and t e s t i n g of SNAP IDA Auxi l i a ry P o w e r Uni ts 
A h a z a r d s a n a l y s i s of the facil i ty is inc luded with a d i s c u s s i o n 
a c c i d e n t s and c o n s e q u e n c e s . The A c c e p t a n c e T e s t p r o g r a m is 
t h o s e t e s t s p r o c e d u r e s a s s o c i a t e d wi th the r e a c t o r ope ra t ion . 
only the t e s t s and o p e r a t i o n s to be conducted with SNAP lOA sy 
t e s t s of SNAP 2 and 8 s y s t e m s , which wil l a l s o be conducted in 
p r e s e n t e d in an addendum to be pub l i shed at a l a t e r da t e . A se 
m a n u a l , p r e s e n t i n g d e s c r i p t i o n s and de t a i l ed t e s t p r o c e d u r e s , 
to o p e r a t i o n of the faci l i ty . 

9-24-62 

ccep tance T e s t 
(APU) in the faci l i ty, 
of m a x i m u m c r e d i b l e 
p r e s e n t e d along with 
Th i s r e p o r t c o v e r s 
s t e m s ; a c c e p t a n c e 
th i s faci l i ty, wil l be 

p a r a t e o p e r a t i o n 
will be i s s u e d p r i o r 

N A A - S R - M E M O - 7 9 5 1 CONF RD 

T I T L E : E L E C T R O M A G N E T I C I N T E R F E R E N C E TEST O F F S E M - 2 APU SYSTEM 

AUTHOR: W. H o l s b o r g and J. L. Johnson l l - 8 - b 2 

ABSTRACT: Th i s TDR d e s c r i b e s the conducted e l e c t r o m a g n e t i c i n t e r f e r e n c e t e s t as p r e s c r i b e d 
by the M i l i t a r y Speci f ica t ion MIL- I -26600 (USAF) Amendmen t 2 p e r f o r m e d on the 
F S E M - 2 APU s y s t e m . 

The r e s u l t s of t h i s t e s t ind ica te tha t the t e s t s p e c i m e n g e n e r a t e s i n t e r f e r e n c e in 
e x c e s s of the p r e s c r i b e d l i m i t s of M I L - I - 2 6 6 0 0 . 

N A A - S R - M E M O - 1 2 02 3 
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N A A - S R - M E M O - 9 4 4 0 UNCL 

T I T L E : 

AUTHOR: 

F S M - I A DATA REDUCTION PROGRAM 

R. J. Mike l l and G. T. Chang 3-25-64 

ABSTRACT: The F S M - I da ta r educ t ion p r o g r a m c o n s i s t s of t h r e e p a r t s . 

P a r t I i s a da ta r educ t ion and a n a l y s i s p r o g r a m which p e r f o r i n s s t a t i s t i c a l c a l c u l a ­
t ions and n u m e r i c a l a n a l y s i s of data g a t h e r e d on punched p a p e r t ape . The s igna l s to 
the p a p e r t ape punch a r e obta ined f rom r e a c t o r i n s t r u m e n t a t i o n . One of the output 
m e d i a f r o m P a r t I i s a m a g n e t i c t ape . Th i s t ape i s used as the input to P a r t II. 

P a r t II is the IBSYS s o r t p r o g r a m . Th i s p r o g r a m t a k e s the output magne t i c t a p e s 
g e n e r a t e d by P a r t I, s o r t s and m e r g e s the da ta , and, if d e s i r e d , d e l e t e s r e c o r d s 
f r o m the s o r t e d and m e r g e d t a p e s . Th i s is done to o r d e r and update a h i s t o r y t ape 
of a c c u m u l a t e d t e s t r u n s p r o c e s s e d by P a r t I. Th i s a c c u m u l a t e d h i s t o r y t ape then 
b e c o m e s the input to P a r t III. 

P a r t III i s a n o r m a l i z i n g and g r a p h i c a l d i sp lay p r o g r a m . In th i s p o r t i o n of the 
F S M - I p a c k a g e , p lo t s of the v a r i o u s p a r a m e t e r s which d e s c r i b e the s y s t e m ' s p e r ­
f o r m a n c e a r e obta ined . 

N A A - S R - 9 8 9 3 UNCL 

T I T L E : SNAP lOA/AGENA E L E C T R I C A L MOCKUP TEST (S lOA/FSEM-2) 

AUTHOR: M. J. T e r e s a 7-30-64 

ABSTRACT: A t e s t p r o g r a m to e s t a b l i s h p re f l igh t conf idence in SNAP lOA and Agena e l e c t r i c a l 
s y s t e m s was conducted at L M S C ' s Sunnyvale fac i l i ty be tween N o v e m b e r 1962 and 
June 1963. The t e s t s w e r e p e r f o r m e d with an e l e c t r i c a l mockup of the NPU, d e s i g ­
na ted F S E M - 2 , and an Agena deve lopmen t t e s t veh ic l e o r funct ional mockup (FMU). 
F i n a l checkout of Agena s u b s y s t e m s extended into ea r l y May 1963. Dur ing the mon th 
of May i n t e g r a t e d s y s t e m s t e s t s w e r e conducted with the F S E M - 2 / F M U . The two 
mockups w e r e p r o g r a m m e d t h r o u g h a s i m u l a t e d sequence of o p e r a t i o n f r o m p r e l a u n c h 
to end of l ife. 

N A A - S R - M E M O - 1 0 2 7 8 CONF RD 

T I T L E : SNAP lOA F S M - 4 TEST STATUS 

AUTHOR: 

ABSTRACT: 

J. Brun ings and W. Vaughn 9-15-64 

This r e p o r t d e s c r i b e s the F S M - 4 systeixi t e s t p r o g r a m , schedu le , and t e s t ob jec t ives . 
An eva lua t ion of the s y s t e m t e s t r e l i ab i l i t y i s s u m m a r i z e d b a s e d on componen t t e s t 
da ta ava i l ab l e a s of June 1, 1964. 

NAA-SK - M E M O - 1202 5 
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N A A - S R - M E M O - 1 0 4 4 6 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP-lOA FSM-4 P E R F O R M A N C E ANALYSIS 
R E F E R E N C E TEST 

G. E. B e r g 

NaK LOADING AND THERMAL 

9 -15 -64 

Data taken dur ing NaK loading and t h e r m a l r e f e r e n c e t e s t i n g of the SNAP-lOA F S M - 4 
n o n - n u c l e a r ground t e s t s y s t e i n a r e p r e s e n t e d and ana lyzed . F o r p u r p o s e s of a n a l y ­
s i s the p e r f o r m a n c e was divided into five c a t e g o r i e s : 

1) Sys t em t e m p e r a t u r e s , 

2) S y s t e m hea t l o s s e s , 

3) C o n v e r t e r e l e c t r i c a l p e r f o r m a n c e , 

4) P u m p p e r f o r m a n c e , and 

5) J^'light i n s t r u m e n t a t i o n p e r f o r m a n c e . 

In e a c h c a t e g o r y e m p h a s i s was p laced on c o m p a r i s o n of m e a s u r e d data to p r e d i c t e d 
p e r f o r m a n c e and t h e r m a l r e f e r e n c e p e r f o r m a n c e of the lOFSM-1 and lOFS-1 s y s t e m s . 
In a l m o s t eve ry c a s e both F S M - 4 p e r f o r m a n c e and a g r e e m e n t with p r e d i c t e d v a l u e s 
w e r e exce l len t . An a v e r a g e of 509 w was p roduced at a c o r e out le t t e m p e r a t u r e of 
1011" F . The only i m p o r t a n t p r o b l e m was a low c o n v e r t e r to ground r e s i s t a n c e 
which would have c a u s e d a v e r y snnall d e c r e a s e in p o w e r output if t he s y s t e m had 
b e e n grounded . 

N A A - S R - M E M O - 1 0 6 7 3 CONF RD 

T I T L E : T H E R M A L R E F E R E N C E TEST, SNAP lOA FS-4 

AUTHOR: 

ABSTRACT: 

W. C. C h r i s t e n s e n 2 - 2 - 6 5 

The SNAI' lOA, F S - 4 flight s y s t e m was t e s t e d following the l i s t e d sp ec t i f i c a t i ons , 
in a c c o r d a n c e with the F l igh t S y s t e m Conf igura t ion and A c c e p t a n c e T e s t R e q u i r e ­
m e n t spec i f i ca t ions . 

NAA-SR-10735 UNCL 

T I T L E : SNAP lOA FLIGHT SYSTEM P R O T O T Y P E (FSM-1) P E R F O R M A N C E 

AUTHOR: 

ABSTRACT: 

L. L. B ixson 5 -15 -65 

A s u m m a r y and eva lua t ion of the therixial t e s t s p e r f o r m e d on the SNAP lOA, F S M - 1 
t h e r m o e l e c t r i c power c o n v e r s i o n s y s t e m is p r e s e n t e d . The unit was a d e v e l o p -
nnental , nonnuc l ea r , f u l l - s c a l e v e r s i o n of the n u c l e a r - p o w e r e d flight s y s t e m . The 
o v e r a l l r e s u l t s of the t e s t s ve r i f i ed the va l id i ty of the flight s y s t e m des ign . R e a c t o r 
hea t was developed by an e l e c t r i c a l c o r e h e a t e r . Liquid m e t a l cooland pumped 
t h r o u g h the r e a c t o r c o r e by a t h e r m o e l e c t r i c a l l y - d r i v e n , e l e c t r o m a g n e t i c pump was 
m a i n t a i n e d at an a v e r a g e t e m p e r a t u r e of ove r 9 2 0 " F for m o r e than 90 days . Dur ing 
t h i s p e r i o d a to ta l of 831 kwh of e n e r g y was g e n e r a t e d by t h e t h e r m o e l e c t r i c c o n ­
v e r t e r at an a v e r a g e power leve l of 400 w. The t e s t was p e r f o r m e d in a v a c u u m 
e n v i r o n m e n t to s i m u l a t e the hea t t r a n s f e r c h a r a c t e r i s t i c s e n c o u n t e r e d in s p a c e . 
Addi t ional t e s t s s i m u l a t e d condi t ions and the s e q u e n c e of even t s f r o m ground launch 
to n u c l e a r s t a r t u p in e a r t h o rb i t . 

NAA-SR-MEMO-12023 
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NAA-SR-MEMO-10767 UNCL 

T I T L E : 

AUTHOR: 

TEST CONTROL DEVICES - SNAP lOA VIBRATION TEST PROGRAM 

R. M. Oliva and E. L. G a r d n e r 1 2 - 1 0 - 6 4 

ABSTRACT: The so lu t ions to v a r i o u s t e s t con t ro l p rob le i 1 ae so lu t ions lo v a r i o u s l e s t co iu ro i p roDiems a r e r e c o r d e d in th i s p a p e r which 
d i s c u s s e s the input, r e s p o n s e , and safety con t ro l d e v i c e s employed dur ing v ib ra t ion 
t e s t i n g on p a s t and c u r r e n t SNAP lOA v e h i c l e s . Each d e v i c e ' s d e s c r i p t i o n , function, 
and ope ra t i on a r e d i s c u s s e d in de ta i l . 

Th i s p a p e r was p r e p a r e d for p r e s e n t a t i o n at the J4tli Sympos ium on Shock, Vibrat ion, 
and A s s o c i a t e d E n v i r o n m e n t s which was held m P a c i l i c Grove , Ca l i fo rn ia on October 
13-15 , 1964. 

NAA-SR-MEMO-10909 CONF RD 

T I T L E : TEST P R O C E D U R E 10FS3-050 "WET C R U T C A L AND NUCLEAR A C C E P T A N C E 
T E S T " 

AUTHOR: D. S. B r i n k m a n 10-12-b5 

ABSTRACT: R e s u l t s of T e s t P r o c e d u r e 10FS3-050 "Wet C r i t i c a l and Nuc lea r Accep t ance T e s t " 

N A A - S R - M E M O - 1 1 0 5 8 CONF RD 

T I T L E : WET CRITICAL AND THERMAL R E F E R E N C E TESTS, SNAP lOA FS-5 

AUTHOR: R. E. Bedford 10 -12 -65 

ABSTRACT: Data t aken dur ing Wet C r i t i c a l and T h e r m a l R e f e r e n c e Tes t i ng of the SNAP lOA 
F S - 5 flight s y s t e m a r e p r e s e n t e d . In addi t ion, tiie r e s u l t s of both hot and < old 
c o n t r o l d r u m c a l i b r a t i o n s a r e includerl. Where a p p r o p r i a t e , a c o m p a r i s o n of the 
i n e a s u r e d data with the p e r f o r m a n c e of the lOFSM-4 and 10I'\S-4 s y s t e m s is 
p r e s e n t e d . The p e r f o r m a n c e of FS-5 sy s t en i and a g r e e m e n t with s y s t e m r e q u i r e ­
m e n t s w a s , in m o s t i n s t a n c e s , exce l len t . When < o r r e c t e d to n o r m a l c o n v e r t e r 
connec t i ons , the power output was 512 w at a r e a c t o r outlet t e m p e r a t u r e ot 1025' ' ! ' . 
N u c l e a r p e r f o r m a n c e was as expected . 1 he m a j o r devia t ion froni s y s t e m r e q u i r e ­
m e n t s was a low NaK flow of 12. 9 gpn^ ins tead of the r e q u i r e d 1 3. 0 gpm. 

N A A - S R - 1 1 1 2 9 UNCL 

T I T L E : SNAP lOA F S E M - 3 AGENA COMPATIBILITY TEST 

AUTHOR: 

ABSTRACT: 

M. T e r e s a 6 - 1 5 - 6 5 

This r e p o r t s u m m a r i z e s the r e s u l t s of SNAP lOA/Agena d e v e l o p m e n t a l t e s t i ng and 
final veh i c l e s y s t e m s t e s t s . Developixiental t e s t i ng was p e r f o r m e d with the SNAP 
lOA F S E M - 3 payload e l e c t r i c a l s i m u l a t o r and an Agena p\ inct ional Mockup. F S E M - ^ 
was u t i l i zed dur ing veh ic l e s y s t e m s t e s t i ng p r i o r to sh ipment of the Agena to the 
l aunch s i t e . 

NAA-SR-MEMO-1202 5 
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NAA-SR-11206 CONF KD 

T I T L E : PRELIMINARY TEST RESULTS - SNAP lOA F S - 3 

AUTHOR: S. Mine r , L. Bixon and D. B r i n k m a n 9 - 1 - 6 5 

ABSTRACT: The S lOFS-3 was the f i r s t SNAP lOA flight s y s t e m to unde rgo the c o m p l e t e SNAP 
lOA t e s t p r o g r a m . Fol lowing succe s s fu l comple t ion of shock and v i b r a t i o n t e s t i ng , 
the s y s t e m was loaded with fuel and NaK. The s y s t e m was then t h e r m a l and n u c l e a r 
a c c e p t a n c e t e s t e d and b rough t up to fu l l -power o p e r a t i o n at d e s i g n cond i t ions . Th i s 
r e p o r t c o v e r s the a c c e p t a n c e t e s t i ng and the f i r s t 90 days of power o p e r a t i o n t e s t s 
which have been succes s fu l l y comple t ed at des ign condi t ions in a s i m u l a t e d space 
envi r onmen t . 

NAA-SR-MEMO-1202 3 
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P R O T O T Y P E S : P S M - 1 , - l A , - I B , - 2 , - 3 

N A A - S R - M E M O - 6 1 3 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA SYSTEM SCHEDULES 

A. W. Th ie l e 2 - 1 5 - 6 1 

The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedu le w e r e d i s c u s s e d with 
H. H. Greenf ie ld of Lockheed and the following delivt^ry d a t e s w e r e p r o p o s e d for 
m u t u a l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No da te e s t a b l i s h e d ; our r e c o m m e n d e d de l i ve ry data is Apr i l , 1962 

S - l O - F S M - 2 (Mechan ica l Mockup) 
Ju ly , 1962 
A second m e c h a n i c a l mockup m a y be r e q u i r e d if t h e r e is only tour monthfa 
b e t w e e n f l ights as t h e r e i s a p p r o x i m a t e l y five mon ths of i n t eg ra t ion and 
t e s t i n g work on each veh ic l e . 

S - l O - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 d e l i v e r y 
Apr i l , 1963 flight 

S - l O - F S - 3 (Second flight s y s t e m ) 
M a r c h , 1963 d e l i v e r y 
Augus t , 1963 flight 
De l ive ry of t h i s unit in M a r c h will m e e t the r e q u i r e m e n t for a backup for 
the f i r s t flight. A backup for the second flight was not d i s c u s s e d . 

A schedu le for the des ign , f ab r i ca t ion , a s s e m b l y , and t e s t of t hose s y s t e m s a s well 
a s the t e s t s y s t e m for use at AI h a s been p r e p a r e d for c o m m e n t . 

N A A - S R - M E M O - 7 2 9 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

P S M - 2 SNAP lOA ANALOG SIMULATOR OPERATIONS MANUAL 

A. C. L e i s b e r g 4-24-62 

The SNAP- lOA-PSM-2 Analog S imu la to r will p rov ide a power s o u r c e having dynamic 
and s t a t i c c h a r a c t e r i s t i c s equiva lent to the t h e r m o e l e c t r i c convertc»r on the S N A P -
lOA s y s t e m . The des ign r e q u i r e m e n t s for the Analog S imula to r a r e p e r PSM-2 
s y s t e m d e s c r i p t i o n # S D - 1 0 A - 2 0 0 - l . 

N A A - S R - M E M O - 7 3 8 5 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA P S M - 1 SHIELD THERMAL TEST 

E. C. P h i l l i p s 5 -10-62 

T h r e e p h a s e t h e r m a l t e s t was p e r f o r m e d on the SNAP lOA PSM-1 shie ld . P h a s e I 
c o n s i s t e d of hea t ing the sh ie ld to 800 "F at 60 " F / h r , ma in ta in ing the sh ie ld at 800° F 
for t h r e e h o u r s , and cool ing the sh ie ld at 2 0 ° F / h r . P h a s e II c o n s i s t e d of heat ing at 
2 0 ° F / h r to 8 0 0 ° F then cooling at 6 0 ° F / h r . P h a s e III c o n s i s t e d of hea t ing and 
cool ing the sh ie ld to and f rom 800° F at 6 0 ° F / h r t h r e e t i m e s . 

NAA-SR-MEMO-12 02 3 
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P R O T O T Y P E S : P S M - 1 , - l A , - I B , - 2 , 

NAA-SR- 8399 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP l O A - P S M - 1 TEST RESULTS 

R. M. Oliva 7 - 1 5 - 6 4 

On N o v e m b e r 14, 1961, an e n v i r o n n i e n t a l t e s t p r o g r a m c o m m e n c e d on the f i r s t 
SNAP lOA s y s t e m s t r u c t u r e , S l O A - P S M - 1 . The object of t h i s t e s t was to subjec t the 
t e s t veh i c l e to speci f ied v i b r a t i o n , shock, and a c c e l e r a t i o n inputs and t h e r e b y d e t e r ­
m i n e v a r i o u s s t r u c t u r a l c h a r a c t e r i s t i c s , such a s m a j o r r e s o n a n t f r equenc i e s , 
damping r a t e s , magni f i ca t ion f a c t o r s at v a r i o u s veh i c l e l o c a t i o n s , s t r e s s l eve l s at 
v a r i o u s p r e s e l e c t e d p o i n t s , and de f l ec t ions of s t r u c t u r e and c o m p o n e n t s under s t a t i c 
( a c c e l e r a t i o n ) l o a d s . The r e s u l t s of t h e s e t e s t s would be useful in ver i fy ing the 
i n t eg r i t y of the des ign t e s t e d and would y ie ld in fo rma t ion inva luable to the a n a l y s i s 
and d e s i g n of t h i s and fu ture SNAP lOA s y s t e m s . 

NAA-SR- 9280 UNCL 

T I T L E : T H E R M A L TESTING O F THE SNAP lOA P R O T O T Y P E SYSTEM (PSM-3) 

AUTHOR: W. F . M a r t e n and J. H. Van Osdoi 7 - 1 5 - 6 4 

ABSTRACT: F r o m Apr i l 18, 1962 t h rough Oc tobe r 11, 1962, the SNAP lOA P S M - 3 n o n - n u c l e a r 
t e s t veh i c l e unde rwen t t h e r m a l , e l e c t r i c a l , and h y d r a u l i c t e s t s at t he Santa Susana 
T e s t F a c i l i t y of Ato in ics I n t e r n a t i o n a l l oca t ed in C h a t s w o r t h , Ca l i fo rn ia . Th i s 
r e p o r t def ines the t e s t veh i c l e and f a c i l i t i e s , d e s c r i b e s the t e s t s and t h e i r o b j e c t i v e s , 
and p r e s e n t s an eva lua t ion of the t e s t s . In g e n e r a l , the SNAP lOA P S M - 3 t e s t 
v e h i c l e m e t i t s d e s i g n goa l s . 

N A A - S R - 9820 UNCL 

T I T L E : STRUCTURAL TEST ON THE FINAL SNAP lOA P R O T O T Y P E SYSTEM (PSM-IA) 

AUTHOR: H. L. Hen ley and W. H. D a u t e r m a n 7 - 1 5 - 6 4 

ABSTRACT: Th i s r e p o r t p r e s e n t s the r e s u l t s of the s t r u c t u r a l t e s t s which w e r e p e r f o r m e d on the 
S I O A - P S M - I A s y s t e m to qualify the b a s i c s t r u c t u r a l d e s i g n for the an t i c ipa ted l aunch 
e n v i r o n m e n t . Inc luded in t h i s r e p o r t a r e da ta from, the damping , v ib r a t i on , shock, 
a c o u s t i c , and s t a t i c t e s t p r o g r a m s . T e s t i n g was p e r f o r m e d in a c c o r d a n c e with 
NSIO P S M - l A - 0 0 - 0 0 1 , " P S M - I A S t r u c t u r a l T e s t Speci f ica t ion. " 

N A A - S R - M E M O - 1 2 02 3 
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P R O T O T Y P E S : P S M - 1 , - l A , - I B , - 2 , - 3 

N A A - S R - M E M O - 1 0 0 3 3 CONF RD 

T I T L E : SNAP lOA F S - 3 C O R E - F U E L E L E M E N T DATA PACKAGES 

AUTHOR: W. Sawicky 6 - 1 1 - 6 4 

ABSTRACT: C e r t i f i c a t i o n s , t e s t and i n spec t ion r e s u l t s and cop ies of a l l w a i v e r s , for the for ty 
fuel e l e m e n t s d e l i v e r e d for the SNAP lOA F S - 3 C o r e a r e given h e r e i n . T h e s e fuel 
e l e m e n t s w e r e s e l e c t e d , by the C o m p a c t S y s t e m s Div is ion , on the b a s i s of equa l 
r e a c t i v i t y among the t h r e e c o r e s , f r o m the 128 fuel e l e m e n t s d e l i v e r e d for the 
F S - 1 , - 3 and -4 c o r e load ings . The 128 fuel e l e m e n t s for the F S - 1 , F S - 3 and F S - 4 
c o r e s w e r e o r ig ina l l y p r o d u c e d and des igna t ed for the F S - 3 , F S - 4 and F S - 5 c o r e s . 
The r e a s s i g n m e n t of t h e s e fuel e l e m e n t s to the F S - 1 , F S - 3 and F S - 4 R e a c t o r S y s t e m s 
o c c u r r e d af ter t h e i r d e l i v e r y to the C o m p a c t S y s t e m s Divis ion . T h e r e f o r e , a l l 
r e c o r d s and c o r r e s p o n d e n c e du r ing p r o d u c t i o n re f l ec t the e a r l i e r s y s t e m a s s i g n m e n t 
and m u s t be t aken into c o n s i d e r a t i o n dur ing any future exaixiination of o r i g i n a l da ta 
r e c o r d s . 

N A A - S R - M E M O - 1 2 02 3 
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F S M - 1 

N A A - S R - M E M O - 8 4 3 4 CONF RD 

T I T L E : lOFSM-1 R E F L E C T O R ASSEMBLY A C C E P T A N C E TEST 

AUTHOR: 

ABSTRACT: 

J . B . Ta thwel l 4-25-63 

A l i s t of a l l p a r t s , t h e i r r e s p e c t i v e we igh t s , and tool ing a s s e m b l e d to the lOFSMl 
r e f l e c t o r a r e p r e s e n t e d . A check of c r i t i c a l c l e a r a n c e s b e f o r e and af ter the h igh 
t e m p e r a t u r e - high v a c u u m a c c e p t a n c e t e s t on the r e a c t o r v e s s e l - r e f l e c t o r a s s e m b l y 
ind ica te tha t adequa te c l e a r a n c e s w e r e m a i n t a i n e d in the t e s t env i ronmen t . An 
i n c r e a s e in the f r ic t ion of the c o a r s e d r u m b e a r i n g was found by m e a s u r i n g the 
t o r q u e of the unloaded d r u m s be fo re and af te r t e s t . The use of such t o r q u e m e a ­
s u r e m e n t s in fu ture a c c e p t a n c e t e s t i ng i s r e c o m m e n d e d as a qua l i t a t ive m e a n s of 
d e t e r m i n i n g m a t e r i a l a n d / o r a s s e m b l y d i f f icu l t ies . 

N A A - S R - M E M O - 9 4 4 0 UNCL 

T I T L E : F S M - I A DATA REDUCTION PROGRAM 

AUTHOR: R. J. Mike l l and G. T. Chang 3 -25 -64 

ABSTRACT: The F S M - I da ta r e d u c t i o n p r o g r a m c o n s i s t s of t h r e e p a r t s . 

P a r t I is a da ta r e d u c t i o n and a n a l y s i s p r o g r a m which p e r f o r i n s s t a t i s t i c a l c a l c u l a ­
t ions and n u m e r i c a l a n a l y s i s of da ta g a t h e r e d on punched p a p e r t ape . The s igna l s 
to the p a p e r t ape punch a r e ob ta ined f r o m r e a c t o r i n s t r u m e n t a t i o n . One of the 
output m e d i a f r o m P a r t I i s a m a g n e t i c t ape . Th i s t ape is used as the input to P a r t 11. 

P a r t II i s the IBSYS s o r t p r o g r a m . Th i s p r o g r a m t a k e s the output m a g n e t i c t a p e s 
g e n e r a t e d by P a r t I, s o r t s and m e r g e s the da ta , and, if d e s i r e d , d e l e t e s r e c o r d s 
f rom the s o r t e d and naerged t a p e s . Th i s i s done to o r d e r and update a h i s t o r y t ape of 
a c c u m u l a t e d t e s t r u n s p r o c e s s e d by P a r t I. Th i s a c c u m u l a t e d h i s t o r y tape then 
b e c o m e s the input to P a r t III. 

P a r t III is a n o r m a l i z i n g and g r a p h i c a l d i sp l ay p r o g r a m . In th i s p o r t i o n of the 
F S M - I p a c k a g e , p lo t s of the v a r i o u s p a r a m e t e r s which d e s c r i b e the s y s t e m ' s p e r -
fo r inance a r e obta ined. 

N A A - S R - M E M O - 9 6 5 2 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SlOA F S M - 1 MAXIMUM P O W E R TRANSFER TEST 

R. M o r b e r g 3 -12 -64 

The e n c l o s e d da ta was d e r i v e d f r o m t e s t s conducted on the SlOA FSM-1 P o w e r 
S y s t e m du r ing the 90 Day T e s t . The m a x i m u m p o w e r t r a n s f e r t e s t s w e r e conducted 
on a p r o g r a m m e d schedu le beginning on Oc tobe r 30, 1963 and ending J a n u a r y 17, 
1964. 

N A A - S R - M E M O - 1 2 023 
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FSM-1 

NAA-SR-MEMO-9807 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S M - 1 SHUTDOWN P E R F O R M A N C E 

G. E. B e r g 4 - 1 3 - 6 4 

Data t aken dur ing the shutdown of the SNAP lOA F S M - 1 systena t e s t is p r e s e n t e d and 
ana lyzed . In ana lyz ing shutdown p e r f o r m a n c e , the s y s t e m was divided into four 
c a t e g o r i e s : 

1) T h e r m a l , 

2) C o n v e r t e r e l e c t r i c a l , 

3) P u m p , and 

4) Expans ion C o m p e n s a t o r . 

In e a c h c a t e g o r y e m p h a s i s was p l a c e d on c o m p a r i s o n of shutdown to t h e r m a l 
r e f e r e n c e da ta and any d e p a r t u r e s f r o m expec ted b e h a v i o r . Gene ra l l y , s y s t e m and 
componen t p e r f o r m a n c e was s a t i s f a c t o r y and confo rmed to expec ted b e h a v i o r . 

NAA-SR-MEMO-9808 CONF RD 

T I T L E : F S M - 1 S T A R T U P TEST RESULTS 

AUTHOR: G. H. P a r k e r 2-26-64 

ABSTRACT: The r e s u l t s of the SNAP lOA F S M - 1 s t a r t u p t e s t s a r e p r e s e n t e d with an eva lua t ion 
and c o m p a r i s o n with expec ted t r a n s i e n t p e r f o r m a n c e . A chronology is given for the 
m a j o r m i l e s t o n e s in p lanning the t e s t s a s well a s the ina jor even t s in the conduct of 
the t e s t s . 

NAA-SR-MEMO-10142 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EXAMINATION OF SNAP 
HINGE SURFACES 

P . P . King 

10 F S M - 1 POSITIONING BRACKET AND R E F L E C T O R 

6-26-64 

SNAP 10 F S M - 1 r e f l e c t o r pos i t ion ing bol t , r e f l e c t o r pos i t ion ing b r a c k e t , r e f l e c to r 
stop and r e f l e c to r hinge h a r d s u r f a c e s w e r e e x a m i n e d for d e g r a d a t i o n af ter the 90 day 
t e s t s e q u e n c e . Some m i n o r chipping was o b s e r v e d on the a l u m i n u m oxide coa ted 
s u r f a c e s and s o m e m e t a l t r a n s f e r o c c u r r e d be tween bol t h e a d s and a l u m i n u m oxide 
s u r f a c e s . The m a t i n g s u r f a c e s a p p e a r to be in s a t i s f a c t o r y condi t ion af ter t e s t s 
with no g r o s s d a m a g e , which would c o i n p r o m i s e the i n i s s i o n ob j ec t i ve s . Meta l 
t r a n s f e r wi l l not o c c u r in subsequen t s y s t e m s b e c a u s e AI2O2 i s subs t i tu t ed for the 
L C - I A c h r o m i u m c a r b i d e coat ing . 

N A^-.SR-^/lKMO-12 02-> 
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F S M - 1 

NAA-SR- 10735 UNCL 

T I T L E : SNAP lOA FLIGHT SYSTEM P R O T O T Y P E (FSM-1) P E R F O R M A N C E 

AUTHOR: L. L. B ixson 5 -15 -65 

ABSTRACT: A s u m m a r y and eva lua t ion of the t h e r m a l t e s t s p e r f o r m e d on the SNAP lOA, F S M - 1 
t h e r m o e l e c t r i c power c o n v e r s i o n s y s t e m is p r e s e n t e d . The unit was a d e v e l o p ­
m e n t a l , n o n n u c l e a r , f u l l - s c a l e v e r s i o n of the n u c l e a r - p o w e r e d flight s y s t e m . The 
o v e r a l l r e s u l t s of the t e s t s ve r i f i ed the val id i ty of the flight s y s t e m des ign . R e a c t o r 
hea t was deve loped by an e l e c t r i c a l c o r e h e a t e r . Liquid m e t a l coo lan t pumped 
t h rough the r e a c t o r c o r e by a t h e r m o e l e c t r i c a l l y - d r i v e n , e l e c t r o m a g n e t i c pump was 
m a i n t a i n e d at an a v e r a g e t e m p e r a t u r e of over 9 2 0 ° F for m o r e than 90 d a y s . Dur ing 
t h i s p e r i o d a t o t a l of 831 kwh of e n e r g y was g e n e r a t e d by the t h e r m o e l e c t r i c c o n ­
v e r t e r at an a v e r a g e power l eve l of 400 w. The t e s t was p e r f o r m e d in a v a c u u m 
environmt>nt to s i m u l a t e the hea t t r a n s f e r c h a r a c t e r i s t i c s e n c o u n t e r e d in s p a c e . 
Addi t ional t e s t s s i m u l a t e d condi t ions and the s equence of even t s f rom ground launch 
to n u c l e a r s t a r t u p in e a r t h orb i t . 

N A A - S R - M E M O - 1 1 2 4 0 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SlOA F S M - 1 SYSTEM TEST DATA LIBRARY, VOLUMES I, 11, III AND IV 

W. F . M a r t e n 3 -18-65 

The following l i s t s u m m a r i z e s the SlOA F S M - 1 da ta and a s s o c i a t e d d o c u m e n t s which 
a r e on file in vo lume fo rm in a s y s t e m t e s t data l i b r a r y being m a i n t a i n e d in Building 
037, Santa Susana , b y D / 7 2 2 - 2 5 1 . 

1) A s s e m b l y R e c o r d s - c o m p l e t e h i s t o r y of a s s e m b l y p h a s e including i d e n t i ­
f ica t ion of c o m p o n e n t s , inspec t ion c o v e r a g e and s y s t e m checkout . 

2) Shock and Vibra t ion Test R e c o r d s - c o m p l e t e h i s t o r y of shock and v i b r a t i o n 
t e s t i n g including all m e c h a n i c a l and e l e c t r i c a l check s h e e t s , p e r f o r m a n c e eva lua t ion 
and t e s t d i s c r e p a n c i e s . 

3) T h e r m a l T e s t R e c o r d s - inc ludes a l l t e s t s p e c i f i c a t i o n s , t e s t r e p o r t s , 
o p e r a t i n g d i s c r e p a n c i e s and p e r i o d i c a l l y conducted check s h e e t s . 

4) T h e r m a l T e s t Data Co l l ec t ed - inc ludes all o r i g i n a l da ta logge r s h e e t s and 
o r i g i n a l s y s t e m p e r f o r m a n c e c u r v e s g e n e r a t e d du r ing the t h e r m a l t e s t i ng f r o m 
Augus t 23 , 1963 to J a n u a r y 17, 1964. 

NAA-SR-MEMO-12023 
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F S E M - 2 

N A A - S R - M E M O - 6 1 3 5 UNCL 

T I T L E : SNAP lOA SYSTEM SCHEDULES 

AUTHOR: A. W. Th ie l e 2 - 1 5 - 6 1 

ABSTRACT: The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedule w e r e d i s c u s s e d with 
H. H. Greenf ie ld of Lockheed and the following de l ive ry d a l e s w e r e p r o p o s e d for 
m u t u a l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No da te e s t a b l i s h e d ; our r e c o m m e n d e d de l ive ry da ta is Apr i l , 1962 

S - l O - F S M - 2 (Mechan ica l Mockup) 
Ju ly , 1962 
A second m e c h a n i c a l mockup may be r e q u i r e d if t h e r e is only four months 
b e t w e e n f l ights as t h e r e is a p p r o x i m a t e l y five mon ths of i n t eg ra t ion and 
t e s t i n g work on each veh ic l e . 

S - l O - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 de l i ve ry 
Apr i l , 1963 flight 

S - l O - F S - 3 (Second flight s y s t e m ) 
M a r c h , 1963 d e l i v e r y 
Augus t , 1963 flight 
D e l i v e r y of t h i s unit in M a r c h will m e e t the rec ju i rement for a backup for the 
f i r s t flight. A backup for the second flight was not d i s c u s s e d . 

N A A - S R - M E M O - 7 9 5 1 CONF RD 

T I T L E : E L E C T R O M A G N E T I C I N T E R F E R E N C E TEST OF F S E M - 2 APU SYSTEM 

AUTHOR: W. Ho l sbo rg and J. L. Johnson 11-8-62 

ABSTRACT: Th i s TDR d e s c r i b e s the conducted e l e c t r o m a g n e t i c i n t e r f e r e n c e t e s t as p r e s c r i b e d 
by the M i l i t a r y Speci f ica t ion MIL- I -26600 (USAF) Amendmen t 2 p e r f o r m e d on the 
F S E M - 2 APU s y s t e m . 

The r e s u l t s of t h i s t e s t ind ica te tha t the t e s t s p e c i m e n g e n e r a t e s i n t e r f e r e n c e in 
e x c e s s of the p r e s c r i b e d l i m i t s of MIL- I -26600 . 

N A A - S R - 9 8 9 3 UNCL 

T I T L E : SNAP lOA/AGENA E L E C T R I C A L MOCKUP TEST (S lOA/FSEM-2) 

AUTHOR: M . J . T e r e s a 7 -30-64 

ABSTRACT: A t e s t p r o g r a m to e s t a b l i s h p re f l igh t conf idence in SNAP lOA and Agena e l e c t r i c a l 
s y s t e m s was conducted at LMSC ' s Sunnyvale faci l i ty be tween N o v e m b e r 1962 and 
June 1963. The t e s t s w e r e p e r f o r m e d with an e l e c t r i c a l mockup of the NPU, 
d e s i g n a t e d F S E M - 2 , and an Agena deve lopmen t t e s t veh ic l e o r functional moc;kup 
(FMU). F i n a l checkout of Agena s u b s y s t e m s extended into e a r l y May 196 3. Dur ing 
the mon th of May i n t e g r a t e d s y s t e m s t e s t s w e r e conducted with the I ' 'SEM-2/I ' 'MU. 
The two mockups w e r e p r o g r a m m e d th rough a s imu la t ed sequence of ope ra t i on f rom 
p r e l a u n c h to end of life. 

N A A -SR -M EMO - 12023 
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-î  F S E M - 2 

NAA-SR-MEMO-10234 CONF RD 

T I T L E : SNAP lOA QUALIBTCATION STATUS R E P O R T : VOLUME I, INTRODUCTION, 
SUMMARY, AND D E V E L O P M E N T AND QUALIFICATION PROGRAM 

AUTHOR: J . B r u n i n g s 9 - 2 1 - 6 4 

ABSTRACT: The SNAP lOA Qual i f ica t ion Sta tus Repor t , N A A -S R -ME MO -1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which t h i s v o l u m e (Volume I) i s one. 

Volume I con ta ins an in t roduc t ion and a s u m m a r y of the componen t qua l i f ica t ion 
s t a t u s and t e s t da ta , and a d e s c r i p t i o n of the d e v e l o p m e n t and qua l i f ica t ion p r o g r a m . 
Inc luded in the l a t t e r a r e d e s c r i p t i o n s of the componen t qua l i f ica t ion p r o g r a m , and 
the F S E M - 2 , F S E M - 3 , F S - 1 , and F S M - 4 t e s t p r o g r a m s . 

NAA-SR-MEMO-1202 3 
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F S E M - 3 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME I, INTRODUCTION, 
SUMMARY, AND D E V E L O P M E N T AND QUALIFICATION PROGRAM 

J. B r u n i n g s 

The SNAP lOA Qual i f ica t ion Sta tus Repor t , NAA-SR-MEMO-102 54, 
v o l u m e s , of which th i s vo lume (Volume I) is one. 

9 -21 -64 

c o m p r i s e s s ix 

Volume I con ta ins an in t roduc t ion and a s u m m a r y of the component qual i f ica t ion 
s t a t u s and t e s t da ta , and a d e s c r i p t i o n of the deve lopmen t and qua l i f ica t ion p r o g r a m . 
Inc luded in the l a t t e r a r e d e s c r i p t i o n s of the component ciualification p r o g r a m , and 
the F S E M - 2 , F S E M - 3 , F S - 1 , and FSM-4 t e s t p r o g r a m s . 

NAA-SR- 11129 UNCL 

T I T L E : SNAP lOA F S E M - 3 AGENA COMPATIBILITY TEST 

AUTHOR: 

ABSTRACT: 

M. T e r e s a 6 -15 -65 

Th i s r e p o r t s u m m a r i z e s the r e s u l t s of SNAP lOA/Agena d e v e l o p m e n t a l t e s t i ng and 
final veh i c l e s y s t e m s t e s t s . Deve lopmenta l t e s t i ng was p e r f o r m e d with the SNAP 
lOA F S E M - 3 pay load e l e c t r i c a l s i m u l a t o r and an Agena Funct ional Mockup. F S E M - 3 
was u t i l i zed dur ing veh ic l e s y s t e m s tc;sting p r i o r to shipmc>nt of the Agena to the"" 
l aunch s i t e . 

N A A - S R - M E M O - 12023 

B-16 



F S M - 4 (FS-2) 

N A A - S R - M E M O - 6 1 5 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA SYSTEM SCHEDULES 

A. W. Th ie le 2 - 1 5 - 6 1 

The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedu le w e r e d i s c u s s e d with 
H. H. Greenf i e ld of Lockheed and t h e following d e l i v e r y d a t e s w e r e p r o p o s e d for 
m u t u a l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No da te e s t a b l i s h e d ; our r e c o m m e n d e d d e l i v e r y da ta is 
A p r i l , 1962 

S - l O - F S M - 2 (Mechan ica l Mockup) 
Ju ly , 1962 
A second m e c h a n i c a l mockup m a y be r e q u i r e d if t h e r e is only four mon ths 
b e t w e e n f l ights a s t h e r e i s a p p r o x i m a t e l y five m o n t h s of i n t e g r a t i o n and 
t e s t i n g work on each v e h i c l e . 

S - l O - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 d e l i v e r y 
A p r i l , 1963 fl ight 

S - l O - F S - 3 (Second flight s y s t e m ) 
M a r c h , 1963 d e l i v e r y 
Augus t , 1963 flight 
D e l i v e r y of t h i s unit in M a r c h wi l l m e e t the r e q u i r e m e n t for a backup for the 
f i r s t flight. A backup for the second flight was not d i s c u s s e d . 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : 
k ' \ 

) 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME I, INTRODUCTION, 
SUMMARY, AND D E V E L O P M E N T AND QUALIFICATION PROGRAM 

J. B r u n i n g s 9 - 2 1 - 6 4 

The SNAP lOA Qual i f ica t ion Sta tus R e p o r t , N A A -S R -ME MO -1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which th i s vo lume (Volume I) is one. 

Volume I con ta ins an in t roduc t ion and a s u m m a r y of the componen t qua l i f ica t ion 
s t a t u s and t e s t da ta , and a d e s c r i p t i o n of the deve lopmen t and qual i f ica t ion p r o g r a m . 
Inc luded in the l a t t e r a r e d e s c r i p t i o n s of the componen t qual i f ica t ion p r o g r a m , and 
the F S E M - 2 , F S E M - 3 , F S - 1 , and F S M - 4 t e s t p r o g r a m s . 

N A A - S R - M E M O - 1 0 2 7 8 CONF RD 

T I T L E : SNAP lOA F S M - 4 TEST STATUS 

AUTHOR: 

ABSTRACT: 

J. B r u n i n g s and W. Vaughn 9 - 1 5 - 6 4 

Th i s r e p o r t d e s c r i b e s the F S M - 4 s y s t e m t e s t p r o g r a m , schedu le , and t e s t ob j ec t i ve s . 
An eva lua t ion of the s y s t e m t e s t r e l i a b i l i t y i s s u m m a r i z e d b a s e d on component t e s t 
da t a a v a i l a b l e a s of June 1, 1964. 

NAA-SR-M EMO -12 02 3 
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FSM-4 (FS-2) 

NAA-SR-MEMO-10446 UNCL 

TITLE: SNAP-lOA FSM-4 PERFORMANCE ANALYSIS - NaK LOADING AND THERMAL 
REFERENCE TEST 

AUTHOR: G. E. Berg 9-15-64 

ABSTRACT: Data taken during NaK loading and thermal reference testing of the SNAP-lOA FSM-4 
non-nuclear ground test system are presented and analyzed. For purposes of 
analysis the performance was divided into five categories: 

1) System temperatures , 

2) System heat losses , 

3) Converter e lectr ical performance, 

4) Pump performance, and 

5) Flight instrumentation performance. 

In each category emphasis was placed on comparison of measured data to predicted 
performance and thermal reference performance of the lOFSM-1 and lOFS-1 systems. 
In almost every case both FSM-4 performance and agreement with predicted values 
were excellent. An average of 509 w was produced at a core outlet temperature 
of 1011°F. The only important problem was a low converter to ground resis tance 
which would have caused a very small decrease in power output if the system had 
been grounded. 

NAA-SR-MEMO-10913 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

HISTORY ANALYSIS PROGRAM FOR FSM-4, FS-3, AND FLAP-4 

R. J. Mikell and G. T. Chang 9-1-65 

The History Analysis P rog ram is a data handling, display and analysis program. 
This program is made up of several subroutines which may be optioned singly or in 
combinations to examine data generated by the following SNAP data reduction and 
analysis programs for FSM-4, FS-3, and FLAP-4. The data used by the History 
Analysis P rogram is an accumulation of runs from daily acquisitions of the above 
three SNAP systems. The available options may be found in the Purpose sections. 
Other options may be added. 

NAA-SR-MEMO-1202 3 
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FS-1 

NAA-SR-MEMO-8272 SECRET RD 

TITLE: SNAP lOA FS-1 FABRICATION PROCESS SHEETS AND AUXILIARY FORMS 

AUTHOR: D. C. Campbell 2-15-63 

ABSTRACT: This report contains the Fabrication Process Sheets and Auxiliary Forms used 
during fabrication of the SNAP lOA FS-1 Core. The Fabrication Process Sheets 
describe specific fabrication operations in detail. The Auxiliary Forms indicate the 
type of information recorded as permanent fabrication data. 

NAA-SR-MEMO-8325 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

lOFS-1 ACCIDENT ANALYSIS 

D. R. Paddieford and R. W. Win son 3-19-63 

Power and energy transients are presented for accidents corresponding to the 
insert ion of 1, 2, and 4 control drums simultaneously into the reactor at the maxi­
mum insertion rate. These transients were obtained for the case of "hot" (70°F) and 
"cold" (800°F) initial conditions with no coolant flow through the reactor . 

NAA-SR-MEMO-9855 CONF RD 

TITLE: SNAP lOA FS-1 CORE-FUEL ELEMENT DATA PACKAGES FOR FIRST DELIVERY 

AUTHOR: W. Sawicky 4-28-64 

ABSTRACT: Certifications, tes t and inspection resul ts , and copies of all waivers for the forty 
6.35 nominal N H and ten 6. 0 nominal Nj-j fuel elements delivered for the FS-1 Core 
are given herein. In addition, all pertinent aspects of the test and inspection 
operations are discussed. 

NAA-SR-MEMO-9926 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP lOA FS-
DELIVERY 

W. Sawicky 

•1 CORE-FUEL ELEMENT DATA PACKAGES FOR SECOND 

5-8-64 

Certification, test and inspection results and copies of all waivers, for the forty fuel 
elements delivered for the SNAP lOA Nuclear Ground Test Reactor are given herein. 
In addition, pertinent aspects of test and inspection operation are discussed. This 
discussion includes changes in NJJJ carbon, 81x1203, shock and vibration requi re­
ments which were not reflected in formalized specification changes. Descriptions 
are given of sampling methods, data analysis, and test operations for the more 
cr i t ical fuel element pa ramete r s . 

NAA-SR-MEMO-12 02 3 
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F S - 1 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME I. INTRODUCTION, 
SUMMARY, AND D E V E L O P M E N T AND QUALIFICATION PROGRAM 

J. B r u n i n g s 9 -21 -64 

The SNAP lOA Qual i f ica t ion Sta tus R e p o r t , N A A -S R -ME MO -1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which th i s v o l u m e (Volume I) i s one . 

Volume I con ta ins an in t roduc t ion and a s u m m a r y of the componen t cjualification 
s t a t u s and t e s t da ta , and a d e s c r i p t i o n of the deve lopmen t and qual i f ica t ion p r o g r a m . 
Included in the l a t t e r a r e d e s c r i p t i o n s of the componen t qual i f ica t ion p r o g r a m , and 
the F S E M - 2 , F S E M - 3 , F S - 1 , and F S M - 4 t e s t p r o g r a m s . 

N A A - S R - M E M O - 1 0 3 0 1 CONF RD 

T I T L E : SNAP lOA F S - 1 RELIABILITY EVALUATION 

AUTHOR: S. M i n e r 8 -14-64 

ABSTRACT: Documen ta t i on of a v e r b a l p r e s e n t a t i o n of S lOFS-1 r e l i ab i l i t y m a d e to the AEC in 
May, 1964. 

N A A - S R - M E M O - 1 0 8 1 5 C O N F RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ADDENDUM TO SNAP lOA F S - 1 , 
F S - 3 , F S - 4 AND F S - 5 SYSTEMS 

W. Sawicky 

F S - 3 AND F S - 4 F U E L DATA PACKAGES FOR 

12-29-64 

Subsequent to the p roduc t ion of the fuel and i s s u a n c e of da ta p a c k a g e s for the F S - 1 , 
F S - 3 and i ' S -4 Sys t em fuel e l e m e n t s , c e r t a i n changes o c c u r r e d tha t r e q u i r e d s o m e 
addi t ional fuel e l e m e n t s , r e t e s t i n g of s o m e ex i s t ing fuel e l e m e n t s , and r e a s s i g n m e n t 
of the e l e m e n t s to the F S - 3 , F S - 4 and F S - 5 S y s t e m s . Th i s r e p o r t is an addendum to 
the o r i g i n a l F S - 1 , F S - 3 and F S - 4 fuel e l e m e n t da ta r e p o r t s which u p - d a t e s the da ta 
w h e r e r e t e s t i n g was p e r f o r m e d , and g ives t e s t and in spec t ion r e s u l t s for the addi­
t iona l fuel e l e m e n t s f ab r i ca t ed , 
e l e m e n t s . 

The addi t iona l fuel was the Low N-ĵ  - High S m 2 0 3 

The o r i g i n a l da t a r e p o r t n u m b e r s a r e N A A - S R - M E M O - 9 9 2 6 ( F S - 1 fuel), NAA-SR-
MEMO-10033 ( F S - 3 fuel), and N A A - S R - M E M O - 1 0 2 0 8 ( F S - 4 fuel). 

N A \ - S R ~ M L M O - 1 2 02 5 
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F S - 3 

N A A - S R - M E M O - 6 1 3 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA SYSTEM SCHEDULES 

A. W. Th ie le 2 - 1 5 - 6 1 

The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedu le w e r e d i s c u s s e d with 
H. H. Greenf ie ld of Lockheed and the following de l i ve ry d a t e s w e r e p r o p o s e d for 
m u t u a l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No da te e s t a b l i s h e d ; our r e c o m m e n d e d de l i ve ry da te is 
Apr i l , 1962 

S - l O - F S M - 2 (Mechan ica l Mockup) 
Ju ly , 1962 
A second m e c h a n i c a l mockujj may be r e q u i r e d if t h e r e i s only four mon ths 
be tween flights as t h e r e is a p p r o x i m a t e l y five inonths of i n t e g r a t i o n and 
t e s t i n g work on each v e h i c l e . 

S - 1 0 - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 d e l i v e r y 
A p r i l , 1963 flight 

S - l O - F S - 3 (Second flight s y s t e m ) 
M a r c h , 1963 delivery-
Augus t , 1963 flight 
D e l i v e r y of th i s unit in M a r c h will m e e t the r e q u i r e m e n t for a backup for 
the f i r s t flight. A backup for the second flight was not d i s c u s s e d . 

N A A - S R - M E M O - 8 8 0 9 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S - 3 , -4 AND -5 FABRICATION PROCESS SHEETS AND AUXILIARY 
FORMS 

J. R. A r m s t r o n g 7-25-63 

Thi s r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Shee ts and Aux i l i a ry F o r m s used 
dur ing fabr i ca t ion of the SNAP lOA F S - 3 , - 4 a n d - 5 C o r e s . The F a b r i c a t i o n P r o c e s s 
Shee t s d e s c r i b e speci f ic f ab r i ca t ion o p e r a t i o n s in de t a i l . The A u x i l i a r y F o r m s 
ind ica te the type of i n fo rma t ion r e c o r d e d as p e r m a n e n t f ab r i ca t ion da ta . 

N A A - S R - M E M O - 1 0 8 1 5 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ADDENDUM TO SNAP lOA F S - 1 , 
F S - 3 , F S - 4 AND F S - 5 SYSTEMS 

W. Sawicky 

F S - 3 AND F S - 4 F U E L DATA PACKAGES FOR 

12-29-64 

Subsequent to the p roduc t ion of the fuel and i s s u a n c e of da ta p a c k a g e s for the F S - 1 , 
F S - 3 and F S - 4 S y s t e m fuel e l e m e n t s , c e r t a i n c h a n g e s o c c u r r e d tha t r e q u i r e d s o m e 
add i t iona l fuel e l e m e n t s , r e t e s t i n g of s o m e ex is t ing fuel e l e m e n t s , and r e a s s i g n ­
m e n t of the e l e m e n t s to the F S - 3 , F S - 4 and F S - 5 S y s t e m s . Th i s r e p o r t i s an 
addendum to the o r i g i n a l F S - 1 , F S - 3 and F S - 4 fuel e l e m e n t da ta r e p o r t s which 
u p - d a t e s the da t a w h e r e r e t e s t i n g was p e r f o r m e d , and g ives t e s t and i n s p e c t i o n 
r e s u l t s for the addi t ional fuel e l e m e n t s f ab r i ca t ed . The add i t iona l fuel was the 
Low N H - High S m 2 0 3 e l e m e n t s . 

The o r i g i n a l da ta r e p o r t n u m b e r s a r e N A A - S R - M E M O - 9 9 2 6 ( F S - 1 fuel), NAA-SR-
MEMO-10033 ( F S - 3 fuel), and N A A - S R - M E M O - 1 0 2 0 8 ( F S - 4 fuel). 

NAA-SR-MEMO-12023 
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F S - 3 

NAA-SR-MEMO-10909 CONF RD 

T I T L E : TEST P R O C E D U R E 10FS3-050 "WET CRITICAL AND NUCLEAR A C C E P T A N C E 
T E S T " 

AUTHOR: D. S. B r i n k m a n 10-12-65 

ABSTRACT: R e s u l t s of T e s t P r o c e d u r e 10p'S3-050 "Wet C r i t i c a l and Nuc lea r Accep tance Te t . t " 

N A A - S R - M E M O - 1 0 9 1 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

HISTORY ANALYSIS PROGRAM FOR F S M - 4 , FS-.i, AND F L A P - 4 

R. J. Mikel l and G. T. Chang 9 - 1 - 6 5 

The H i s t o r y Ana lys i s P r o g r a m is a data handling, d isplay and a n a l y s i s p r o g r a m . 
Th i s p r o g r a m is m a d e up of s e v e r a l s u b r o u t i n e s which may be o|)tion(Ml singly o r in 
c o m b i n a t i o n s to e x a m i n e data gene ra t ed by the following SNAP data rc:ductic>n and 
a n a l y s i s p r o g r a m s for F S M - 4 , F S - 3 , and P 'LAP-4. F o r data used by the His to ry 
A n a l y s i s P r o g r a m is an accumula t i on of runs f rom daily accpji siticnis of the above-
t h r e e SNAP s y s t e m s . The available^ opt ions may be found in the P u r p o s e s ec t i ons . 
O the r op t ions m a y be added. 

NAA-SR-11206 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

PRELIMINARY TEST RESULTS - SNAP lOA FS-3 

S. Miner , L. Bixon and D. B r i n k m a n 9 - 1 - 6 5 

The S lOFS-3 was the f i r s t SlNAP lOA flight s y s t e m to undergo the c o m p l e t e SNAP 10 \ 
t e s t p r o g r a m . Fol lowing success fu l comple t ion ot shock and v ib ra t ion tehfiiig, the 
s y s t e m was loaded with fucd and NaK. The syb tem was lhc>n t h e r m a l and iiui l e a r 
a c c e p t a n c e t e s t e d and b rough t up to fu l l -power ope ra t ion at des ign condi t ions . I h is 
r e p o r t c o v e r s the a c c e p t a n c e t e s t ing and the f i r s t 90 days of power ope ra t i on t e s t s 
which have been succc^ssfully comple t ed at des ign condi t ions in a s i m u l a t e d space 
envi r onmen t . 

NAA-SR-MEMO-12023 
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F S - 4 

N A A - S R - M E M O - 8 8 0 9 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S - 3 , -4 AND -5 FABRICATION P R O C E S S SHEETS AND AUXILIARY 
FORMS 

J. R. A r m s t r o n g 7 - 2 5 - 6 3 

Th i s r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Shee t s and Auxi l i a ry F o r m s used 
du r ing f ab r i ca t ion of the SNAP lOA F S - S , -4 and -5 C o r e s . The F a b r i c a t i o n P r o c e s s 
Shee ts d e s c r i b e speci f ic f ab r i ca t ion o p e r a t i o n s in de ta i l . The A u x i l i a r y F o r m s ind i ­
c a t e the type of i n fo rma t ion r e c o r d e d a s p e r m a n e n t f ab r i ca t i on da ta . 

NAA-SR-MEMO-9217 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

S - l O - F S - 4 F U E L CALIBRATION WITH BARE CLADDING 

D. W. Clifford 11 -18 -63 

The SCA-4A r e a c t o r a s s e m b l y was employed to m e a s u r e c l o s e l y the r e a c t i v i t y w o r t h 
of e a c h F S - 4 fuel rod in a r e f e r e n c e conf igura t ion . Subsequent ly , a full c o r e loading 
of 37 F S - 4 rods was m e a s u r e d in the 4A m a c h i n e with the S - l O - F S - 1 r e f l e c to r 
conf igura t ion . 

N A A - S R - M E M O - 1 0 ^ 0 8 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S - 4 C O R E - F U E L E L E M E N T DATA PACKAGES 

W. Sawicky 7 - 1 3 - 6 4 

C e r t i f i c a t i o n , t e s t and inspec t ion r e s u l t s and c o p i e s of a l l w a i v e r s , for the for ty 
fuel e l e m e n t s d e l i v e r e d for the SNAP lOA FS-4 C o r e a r e g iven h e r e i n . T h e s e fuel 
e l e m e n t s w e r e s e l ec t ed , by the Coinpac t S y s t e m s Div is ion , on the b a s i s of equal 
r e a c t i v i t y among the t h r e e c o r e s , f r o m the 128 fuel e l e m e n t s d e l i v e r e d for the 
F S - 1 , F S - 3 and F S - 4 C o r e load ings . The a v e r a g e N]^ and pe rnnea t ion r a t e , a s we l l 
a s the to t a l U r a n i u m , U23g and S m 2 0 3 con ten t s for t h i s C o r e a s r e p o r t e d h e r e i n , 
was b a s e d on the a s s i g n m e n t of the 37 fuel e l e m e n t s m a d e by the C o m p a c t S y s t e m s 
Div i s ion a s of t h i s r e p o r t da t e . Any change in t h i s a s s i g n m e n t involving the s u r p l u s 
fuel e l e m e n t s for the C o r e m a y r e q u i r e r e c a l c u l a t i o n of the above four C o r e 
c h a r a c t e r i s t i c s . 

N A A - S R - M E M O - 1 0 6 7 3 CONF RD 

T I T L E : T H E R M A L R E F E R E N C E TEST, SNAP lOA F S - 4 

AUTHOR: W. C. C h r i s t e n s e n 2 - 2 - 6 5 

ABSTRACT: The SNAP lOA, F S - 4 flight s y s t e m was t e s t e d following the l i s t e d spec i f i c a t i ons , in 
a c c o r d a n c e with the Fl ight S y s t e m Conf igura t ion and Accep tance T e s t R e q u i r e m e n t 
spec i f i ca t i ons . 

NAA-SR-MEMO-12023 
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FS-4 

NAA-SR-MEMO-106 70 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

FUEL LOADING-DRY CRITICAL TESTS, SNAP lOA FS-4 

W. N. Louie 12-18-64 

Fuel loading of the SIO FS-4 SNAP unit was initiated on October 21, 19fa4, in 
accordance -with the loading specification, NA0222-026. Tliere were no major 
deviations from the loading sequence presented in the specification, and the p ro ­
cedure was followed without any changes to load the full coinplement of 37 elements. 

NAA-SR-MEMO-10815 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

ADDENDUM TO SNAP lOA FS-1 , 
FS-3, FS-4 AND FS-5 SYSTEMS 

W. Sawicky 

FS-3 AND FS-4 FUEL DATA PACKAGES FOR 

12-29-64 

Subsequent to the production of the fuel and issuance of data pacliagos for the FS-I , 
FS-3 and FS-4 System fuel elenrients, certain changes occurred that required some 
additional fuel elements, retesting of-some existing fuel elements, and reass ign­
ment of the elements to the FS-3, FS-4 and FS-5 Systems. This report is an 
addendum to the original FS-1 , FS-3 and FS-4 fuel element data reports which 
up-dates the data where retesting was performed, and gives test and inspection 
results for the additional fuel elements fabricated. Tlie additional fuel was the Low 
Nfj - High Sm203 elements. 

The original data report numbers are NAA-SR-MEMO-9926 (FS-1 fuel). NAA-SR-
MEMO -10033 (FS-3 fuel), and NAA-SR-MEMO-10208 (FS-4 fuel). 

NAA-SR-MEMO-12 02 3 
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FS-5 

NAA-SR-MEMO-8809 SECRET RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP lOA FS 
FORMS 

•3, -4 AND -5 FABRICATION PROCESS SHEETS AND AUXILIARY 

J. R. Armstrong 7-25-63 

This report contains the Fabrication P roces s Sheets and Auxiliary Forms used during 
fabrication of the SNAP lOA FS-3, -4 and -5 Cores. The Fabrication Process 
Sheets describe specific fabrication operations in detail. The Auxiliary Forms 
indicate the type of information recorded as permanent fabrication data. 

NAA-SR-MEMO-10815 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

ADDENDUM TO SNAP lOA FS-1 , 
FS-3 , FS-4 AND FS-5 SYSTEMS 

W. Sawicky 

FS-3 AND FS-4 FUEL DATA PACKAGES FOR 

12-29-64 

Subsequent to the production of the fuel and issuance of data packages for the FS-1 , 
FS-3 and FS-4 System fuel elements, certain changes occureed that required some 
additional fuel elements, retesting of some existing fuel elements, and reass ign­
ment of the elements to the FS-3, FS-4 and FS-5 Systems. This report is an 
addendum to the original FS-1 , FS-3 and FS-4 fuel element data reports which 
up-dates the data where retesting was performed, and gives test and inspection 
resul ts for the additional fuel elements fabricated. The additional fuel was the 
Low Njj - High Sm203 elements. 

The original data report numbers are NAA-SR-MEMO-9926 (FS-1 fuel), NAA-SR-
MEMO-10033 (FS-3 fuel), and NAA-SR-MEMO-10208 (FS-4 fuel). 

NAA-SR-MEMO-11057 CONF RD 

TITLE: FUEL LOADING - DRY CRITICAL TESTS, SNAP lOA FS-5 

AUTHOR: R. E. Bedford 3-25-65 

ABSTRACT: Describes the following activities: Load the SNAP lOA FS-5 reactor with a full 
complement of fuel elements, perform drum calibrations and determine excess 
reactivity in accordance with specification NA0222-36. 

NAA-SR-MEMO-11058 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

WET CRITICAL AND THERMAL REFERENCE TESTS, SNAP lOA FS-5 

R. E. Bedford 10-12-65 

Data taken during Wet Critical and Thermal Reference Testing of the SNAP lOA FS-5 
flight system are presented. In addition, the resul ts of both hot and cold control 
drum calibrations are included. Where appropriate, a comparison of the measured 
data with the performance of the lOFSM-4 and lOFS-4 systems is presented. The 
performance of FS-5 system and agreement with system requirements was, in most 
instances, excellent. When corrected to normal converter connections, the power 
output was 512 w at a reactor outlet temperature of 1025°F. Nuclear performance 
was as expected. The major deviation from system requirements was a low NaK 
flow of 12.9 gpm instead of the required 13.0 gpn:i. 

NAA-SR-MEMO-12023 
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REACTOR, GENERAL 

NAA-SR-MEMO.4839 SECRET RD 

TITLE: SER-STATUS REPORT FOR PERIOD BEGINNING 0000 HOURS ON 12/27/59 AND 
ENDING 1/2/60 

AUTHOR: R. R, Eggleston 

ABSTRACT: Describes tasks completed during the period indicated. 

1-26-60 

NAA-SR-MEMO-5 359 UNCL 

TITLE: FEASIBILITY STUDY OF A CONVECTION COOLED SNAP 10 SYSTEM 

AUTHOR: 

ABSTRACT: 

A. W. Thiele 6-6-60 

The basic requirements of the SNAP 10 system were tormulated in tlie Spring of 1959 
and presented in the Project Proposal for FY 60 as Project 2100 of NAA-SR-361 3, 
June 1959. 

Since this pure conduction cooled reac tor -conver te r - rad ia tor concept was selected -
the SNAP Experimental Reactor (SER), a NaK cooled SNAP 2 concept, has been 
operated for over 125,000 kwh of thermal output with excellent resul ts . This inte­
grated output is in excess of the power required for the SNAP 10 System during the 
one year life. It thus appears possible to reduce the complexity of the overall devel­
opment effort for the SNAP 10 program by utilizing a standardized SNAP 2 reactor 
in the SNAP 10 system rather than develop a reactor specifically tailored to the low 
power system. 

NAA-SR.MEMO.7593 UNCL 

TITLE: SNAP 2/lOA REACTOR DEVELOPMENT PLAN 

AUTHOR: 

ABSTRACT: 

J. Susnir 9 - 1 - 0 2 

Various aspects of the SNAP 2/lOA reactor development program are discussed. 
These include discussions of reactor concepts, design parameters , performance 
objectives, reliability goals, and developmental schedules. It is noted tliat, except 
for power generation concepts, the design of SNAP 2 is identical to that of SNAP lOA. 
The power generation systems differ due to the higher temperature and power re ­
quirements of the SNAP 2 reactor . Reliability goals established by the custonncr are 
outlined for the SNAP lOA system; no reliability goals have been set to date for tlie 
SNAP 2 system. Component and systems tests to be utilized lo demonstrate the 
feasibility of the reactor design are described, including descriptions of tlie nuclear 
experiments and the reactor experiments. The nuclear experiments will be con­
ducted on the SNAP crit ical assemblies and the shield test facility; the reactor ex­
periments will provide tes ts of the experimental and developmental reactors . Sys­
tems tests of the mockup assemblies and the fliglit system assembly are described. 
Delivery schedules of flight test systems of both SNAP 2 and SNAP IDA reactors are 
outlined. 

NAA-SR-MEMO-12 023 

C . l 



REACTOR, GENERAL 

N A A - S R - 9 8 9 8 , Volume 1 CONF RD 

T I T L E : SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME I, CONTROL 
COMPONENTS 

AUTHOR: W. J, Kurzeka , E d i t o r 8 -31-64 

ABSTRACT: Tlie t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopment , and t e s t oi compo­
nen t s u sed on the SNAP lOA R e a c t o r for con t ro l , safety, ope ra t i ona l d i agnos i s , and 
rad ia t ion sh ie ld ing . It a l so inc ludes a s u m m a r y of d ev e lo p men ta l efforts for a ground 
t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s p e r t i n e n t to 
the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopment , and t e s t of the cont ro l componen t s in­
cluding the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and cont ro l d r i v e 
componen t s . 

Volume II d i s c u s s e s safety and d iagnos t ic c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

NAA-SR-9898 , Volume 11 CONF RD 

T I T L E : SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 2, SAFETY AND 
DIAGNOSTIC COMPONENTS 

AUTHOR: W. J. Kurzeka , Ed i to r 12 -31-64 

ABSTRACT: Tlie t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopment , and t e s t of c o m p o ­
nen t s used on the SNAP lOA R e a c t o r for con t ro l , safety, ope ra t i ona l d i a g n o s i s , and 
rad ia t ion sh ie ld ing . It a l s o i nc ludes a s u m m a r y of deve lopmen ta l effor ts for a ground 
t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s p e r t i n e n t to 
the p r o g r a m . 

Volume I d e s c r i b e s tlie des ign , deve lopment , and t e s t of tlie con t ro l componen t s in­
cluding the c o n t r o l l e r , t c i n p e r a t u r e s e n s o r switch, a c tua to r , and con t ro l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safety and d i agnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , ground t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
a p p l i c a t i o n s . 

NAA-SR-MEMO-1202 i 
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REACTOR DESIGN 

N A A - S R - M E M O - 3 8 8 6 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EVALUATION OF ORBITAL S T A R T U P METHODS 

O. P . S tee le , III 7-20-59 

The po l i t i ca l imp l i ca t i ons of a hot r e a c t o r fall ing in a popula ted a r e a due to launching 
m i s h a p has p l aced s t rong e m p h a s i s on o r b i t a l s t a r t u p of the r e a c t o r s y s t e m . To 
eva lua te the "weight penal ty of o rb i t a l s t a r t u p s o m e of the m e t h o d s of ach iev ing th is 
have been inves t iga t ed . Th i s r e p o r t c o m p a r e s t h e s e m e t h o d s and ou t l ines s o m e of 
the deve lopmen t p r o b l e m s involved. 

N A A - S R - M E M 0 . 7 8 8 b CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA POWER UNIT 

L. L. Bixson 6-30-64 

A conceptua l d rawing of the SNAP lOA s y s t e m i s shown in Figvire 1 and the e n g i n e e r ­
ing d r awing in F i g u r e 2. The r e a c t o r i s t yp ica l of the z i r c o n i u m h y d r i d e - u r a n i u m 
fueled SNAP type . The fuel chosen g ives a high hydrogen dens i ty and hence s m a l l 
o v e r a l l s i z e and weight , and a c h i e v e s the r e l a t i v e con t ro l s i m p l i c i t y typ ica l of t h e r ­
m a l n e u t r o n s p e c t r u m s y s t e m s . The r e a c t o r c o r e is r e f l ec t ed by b e r y l l i u m and i s 
con t ro l l ed by four s e m i c y l i n d r i c a l con t ro l d r u m s ope ra t i ng in the r e f l e c t o r . T h e s e 
d r u m s function by v a r y i n g the neu t ron l e akage flux. Sodium p o t a s s i u m (NaK-78) 
coolant c i r c u l a t e s th rough the c o r e , en t e r ing at 859 ' 'F and exi t ing a t 9 8 7 ° F . The 
o v e r a l l r e a c t o r power r e q u i r e d is 39.5 kw. Th i s p a r t i c u l a r r e a c t o r type p o s s e s s e s 
a s t r ong nega t ive t e m p e r a t u r e coefficient whicii is u sed for i n h e r e n t con t ro l and 
s tab i l i ty o v e r the ope ra t ing l i f e t ime thus e l imina t ing the need for cont inuous con t ro l 
d r u m ac tua t ion . This s t a t i c , o r inhe ren t , con t ro l s y s t e m is p o s s i b l e b e c a u s e of the 
lo^w power ra t ing of the r e a c t o r , vi?liich r e s u l t s in neg l ig ib le r e a c t i v i t y shift due to 
fuel bu rnup , and low r e a c t o r t e m p e r a t u r e s which m i n i m i z e tlie d i s s o c i a t i o n and sub­
sequen t l o s s of hydrogen f rom the fuel. 

N A A - S R - 8 0 I 3 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F INAL R E P O R T ON THE SNAP lOA CRITICAL ASSEMBLY STUDIES 

D. Clifford 4-29-64 

A de ta i l ed e x p e r i m e n t a l p r o g r a m conducted on the S C A . 4 C r e a c t o r a s s e m b l y has 
y ie lded ex tens ive des ign in fo rmat ion for the SNAP 2 / lOA flight r e a c t o r . The e x p e r ­
i m e n t s w e r e p r i m a r i l y c o n c e r n e d wi th c o r e r e a c t i v i t y and buckl ing m e a s u r e m e n t s , 
and e x t e r n a l r e f l e c to r s t u d i e s . The c o r e m e a s u r e m e n t s showed how con t ro l of 
hydrogen and b e r y l l i u m in the fuel reg ion could be u s e d to con t ro l the e x c e s s r e ­
ac t iv i ty of the s y s t e m without e x c e s s i v e flux p e r t u r b i i t i o n s . The r e f l e c t o r t l i i ckness 
could be used a s a fine ad ju s tmen t of s y s t e m r e a c t i v i t y . Data on shutdown m a r g i n s 
and d r u m con t ro l w e r e a l so p rov ided . Addi t ional ly , o the r c o r e p a r a m e t e r s and 
v a r i o u s component and human mocl<.ups w e r e s tud ied in an effort to a s c e r t a i n r e ­
ac t iv i ty w o r t h s of c o r e componen t s and p o s s i b l e e n v i r o n m e n t a l effects on the s y s t e m . 

NAA-SR-MEMO-12023 
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REACTOR DESIGN 

N A A - S R . M E M O - 8 6 7 9 , REVISION 1 S E C R E T RD 

T I T L E : SNAP lOA REACTOR DESIGN SUMMARY 

AUTHOR: W. W, Davis 1 0 - 2 6 - 6 4 

ABSTRACT: An updated d e s c r i p t i o n of tlie SNAP lOA r e a c t o r s u b s y s t e m is p r e s e n t e d . Design 
d e t a i l s of the p r i n c i p a l a s s e m b l i e s which constitute^ the r e a c t o r s u b s y s t e m a r e d i s ­
c u s s e d . S y s t e m b e h a v i o r for a b n o r m a l condi t ions .such a s d i s a s s e m b l y dur ing r e ­
en t ry , ope ra t i on in r a in filled c r a t e r s , and long t e r m opera t ion in space a r e included. 

NAA-SR-9007 S E C R E T RD 

T I T L E : SNAP F U E L AND CORE MATERIALS COMPATIBILITY SCREENING TESTS 

AUTHOR: 

ABSTRACT: 

L. B, Lundbe rg ',. 1 - b~\ 

Screen ing t e s t s have been p e r f o r m e d to d e t e r m i n e the compat ib i l i ty ol many of the 
m a t e r i a l s in con tac t wi th each o the r in the SNAP lOA/Z and SNAP 8 r e a c t o r c o r e s . 
In s o m e c a s e s of known incompat ib i l i ty , r eac t ion b a r r i e r s w e r e s tud ied . The t e s t s 
involved p lac ing s m a l l s a m p l e s of the m a t e r i a l s under c o n s i d e r a t i o n in int imii te 
con tac t a t t e m p e r a t u r e s f rom 1200 to 1450°F for p e r i o d s up to 1000 hr in t-nviron-
m e n t s s i m i l a r to t hose encoun te r ed in the p a r t i c u l a r r e a c t o r . The mutua l compa t i ­
bi l i ty of the s a m p l e m a t e r i a l s was d e t e r m i n e d by n i e t a l l og raph ic exjimination. R e a c ­
t ions "were o b s e r v e d be tween the following c o m p o n e n t s : futd and the b a r e cladding 
(without hydrogen b j i r r i e r ) ; fuel cladding and the SNAP I b<-ryllium in t e rna l r ad ia l 
r e f l e c t o r ; and s e v e r a l fuel e l e m e n t t h e r m a l bond m a t e r i a l s and both the fuel and the 
e n a m e l hydrogen b a r r i e r . Reac t ion b a r r i e r s for fuel c ladding and the SNAP I b e r y l ­
l i u m intc^rnal r a d i a l r e f l e c t o r w e r e examined , but none w e r e found to be effect ive. 
The m a j o r i t y of the sugges t ed r e a c t o r c o r e m a t e r i a l s w e r e found compa t ib le in th i s 
s tudy. 

NAA-SR-9898 , VOLUME III CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 
GROUND TEST ASSEMBLY, AND MATERIALS APPLICATIONS 

W. J. Kurzeka , E d i t o r 

i, SHIELD, 

2 -10-65 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of compo­
nen t s u sed on the SNAP 1OA R e a c t o r for con t ro l , safety, opc»rational d i agnos i s , and 
rad ia t ion sh ie ld ing . It a l so inc ludes a s u m m a r y of developin(>ntal <>fforts for a grountl 
t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s pe r t i nen t 
to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopment , and t e s t of the cont ro l components in­
cluding the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and con t ro l d r ive 
c o m p o n e n t s . 

Vo lume II d i s c u s s e s safety and d iagnos t i c componc^nts. 

Volume III d i s c u s s e s the shie ld , ground t e s t d r u m , d r i v e a s s e m b l y , and tnater ia lH 
a p p l i c a t i o n s . 

N A A -SR -M EMO - 12 02? 
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R E A C T O R / N U C L E A R ANALYSIS 

N A A - S R - M E M O - 5 7 9 4 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

BERYLLIUM R E P L A C E M E N T IN THE SNAP X REACTOR 

C. M. Podewel tz 4-23-59 

The r e s u l t s ind ica te that a c o n s i d e r a b l e reduc t ion in AT can be obta ined without in­
c u r r i n g too l a r g e a penal ty in i n c r e a s e d r e a c t o r weight , up to v o l u m e f rac t ions of 
25% - 35% b e r y l l i u m . L a r g e r f r ac t ions of b e r y l l i u m f u r t h e r r e d u c e the AT, but the 
weight i n c r e a s e s much m o r e rap id ly than at f i r s t . Once it i s d e t e r m i n e d what r e ­
duct ion in r a d i a t o r and s t r u c t u r e weight wil l be effected by the r e d u c t i o n s in AT, 
an o p t i m u m fract ion of b e r y l l i u m can be chosen . 

NAA-SR-MEMO-41 il S E C R E T RD 

T I T L E : ANALYSIS OF A RECTANGULAR FINNED RADIATOR FOR THE SNAP 10 

AUTHOR: 

ABSTRACT: 

R. L. H i r s c h 7 -15 -59 

The r a d i a t o r for the SNAP 10 c o n s i s t s of a c y l i n d r i c a l b a s e annulus f rom which r e c ­
t a n g u l a r fins p r o j e c t r ad i a l l y . This r e p o r t d e s c r i b e s the two me thods tha t w e r e 
i n c o r p o r a t e d to d e s c r i b e hea t flow in th i s body. B e c a u s e of i t s s imp l i c i ty , the f i r s t 
me thod yie lded a useful , e a r l y d e s c r i p t i o n of the r a d i a t o r . A l a t e r , m o r e de ta i l ed 
a n a l y s i s ind ica ted that the r e s u l t s of the f i r s t work w e r e a l i t t l e o p t i m i s t i c . 

N A A - S R - M E M O - 4 3 58 S E C R E T RD 

T I T L E : N E ; U T R 0 N STREAMING E F F E C T S IN THE SNAP CRITICAL ASSEMBLY 

AUTHOR: 

ABSTRACT: 

L. I. Moss 9 -3 -59 

F o r the des ign of SNAP X it is n e c e s s a r y to know the r eac t iv i ty w o r t h s of a i r gaps and 
of v a r i o u s m a t e r i a l s in t h e s e gaps . F o r th i s p u r p o s e , an e x p e r i m e n t has been p e r -
fornned on the SNAP c r i t i c a l assennbly . 

NAA-SR-MEMO-4599 S E C R E : T RD 

T I T L E : THERMAL STRESS P R O B L E M AREAS IN THE SNAP 10 REACTOR 

AUTHOR: R. A. Stone 

ABSTRACT: D e s c r i b e s the a p p r o a c h to the luiowii p r o b l e m a r e a s ex i s t ing at the t i m e . 

1 1 - 2 - 5 9 

N A A - S R . M E M 0 . 4 7 39 S E C R E T RD 

T I T L E : TRANSIENT RESPONSE O F SNAP 10 TO S T E P CHANGES IN REACTIVITY 

AUTHOR: 

ABSTRACT: 

J. R e i c h m a n 12-11-59 

Equa t ions a r e developed to d e t e r m i n e ene rgy r e l e a s e , peak p o w e r s and the t i m e to 
r e a c h peak power for s tep r eac t iv i ty changes g r e a t e r than one d o l l a r . T h e s e equa­
t ions can be read i ly used to r e c a l c u l a t e t h e s e v a r i a b l e s when m o r e a c c u r a t e v a l u e s 
a r e ava i l ab l e for the SNAP 10 r e a c t o r p a r a m e t e r s . 

NAA-SR-MEMO-12023 
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N A A - S R - M E M O - 4 9 9 2 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

E F F E C T S OF SNAP 10 P A R A M E T E R CHANGES UPON E L E C T R I C A L POWER 
O U T P U T 

J. R e i c h m a n 2-19-bO 

Dur ing o p e r a t i o n , the SNAP 10 r e a c t o r s y s t e m will undergo a s e r i e s of n o r m a l 
changes in p a r a m e t e r s that will c a u s e the e l e c t r i c a l power output to v a r y . While 
t h e s e changes wi l l be o c c u r r i n g s i m u l t a n e o u s l y , e ach a t an unknown r a t e , the sepa ­
r a t e effects upon the power output can be d e t e r m i n e d and thus give an e s t i m a t e of 
t h e i r r e l a t i v e i m p o r t a n c e . It i s the p u r p o s e of th is TDR to c o n s i d e r t h e s e effects 
s e p a r a t e l y and d e t e r m i n e the power change^. 

NAA_SR-MEMO-5027 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ESTIMATE OF SNAP 10 POWER C O E F F I C I E N T OF REACTIVITY AND REACTIVITY 
CHANGE IN GOING TO F U L L POWER 

W. T. Hayes 3.1-bO 

A ca lcu la t ion of the power coefficient of reac t iv i ty for the SNAP 10 r e a c t o r at r a t ed 
power ( ~ 1 0 - 1 3 kw) and of the total change in r eac t iv i ty in going to full power s t a t e 
f r o m s t a r t - u p i s of i m p o r t a n c e in the des ign of the s y s t e m . T h e s e two quan t i t i e s a r e 
e s t i m a t e d us ing one g roup p e r t u r b a t i o n t heo ry . 

NAA-SR-MEMO-5107 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ORBITAL S T A R T U P OF SNAP 10 REACTOR 

J. R e i c h m a n 5-31-60 

S ta r tup r e a c t i v i t y con t ro l of the SNAP 10 r e a c t o r is ach ieved by s e p a r a t i n g the r e a c ­
t o r into two h a l v e s . The two ha lves a r e in i t ia l ly ss^parates so that the r e a c t o r is 
suff icient ly s u b c r i t i c a l to p r e v e n t any conce ivab le n u c l e a r acc iden t . The two ha lves 
wil l be b rough t t o g e t h e r at a p r e d e t e r m i n e d r a t e by a m o t o r i z e d d r i v e m e c h a n i s m . 
The p u r p o s e of t h i s r e p o r t is to d e t e r m i n e what r a t e is to be used to d r i v e the ha lves 
t o g e t h e r . 

N A A - S R - M E M O - 5 3 1 5 S E C R E T RD 

T I T L E : THE SNAP 10 CRITICAL ASSEMBLIES 

AUTHOR: C. M. Podewe l t z 

ABSTRACT: Ex t ima t ion of the c r i t i c a l d i m e n s i o n s for the SNAP 10 c r i t i c a l a s s e m b l i e s . 

5-24-bO 

NAA-SR-MEMO-12023 
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N A A - S R - M E M O - 6 7 2 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA PREPOISONING 

H. B a u c o m 9-6-61 

The long t e r m con t ro l r e q u i r e m e n t s for SNAP 1 OA may be m i n i m i z e d through tiie use 
of a b u r n a b l e po ison . It is r e c o m m e n d e d tha t n a t u r a l s a m a r i u m oxide be mixed 
homogeneous ly in the c e r a m i c hydrogen b a r r i e r i na t e r i a l th roughout the total length 
of the fuel e l e m e n t . The spec i f ica t ion is 6.6 ± 10% m i l l i g r a m s of n a t u r a l Sm^O^ p e r 
l i n e a r inch of fuel rod p e r fuel rod. Th i s c o r r e s p o n d s to about 3 g r a m s Sm^O^ in 
the SNAP lOA r e a c t o r . 

N A A - S R - M E M O - 7 8 7 7 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THERMO-PHYSICS TECHNICAL NOTE NO. 14: SNAP lOA REACTOR T E M P E R A ­
TURES AND POWER DECAY IN SPACE FOR Z E R O NaK FLOW AND LOSS OF NaK 

S. R. F i e l d s 10 -11-62 

The s t e a d y - s t a t e t e m p e r a t u r e s of the SNAP 1 OA r e a c t o r in o rb i t following comple t e 
l o s s of NaK have been ca l cu l a t ed at v a r i o u s power l eve l s for full sun and d a r k sky 
cond i t ions . The r e s u l t s of the hea t t r a n s f e r a n a l y s i s w e r e used to d e t e r m i n e the 
r e a c t o r power decay . In addi t ion, the power decay ca l cu l a t i ons of a p r e v i o u s a n a l y s i s 
w e r e modif ied to inc lude the effect of fuel bu rnup . 

N A A - S R - M E M O - 8 3 2 5 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

lOFS-1 ACCIDENT ANALYSIS 

D. F . Padd le fo rd and R. W. Win son 3 -19-63 

P o w e r and e n e r g y t r a n s i e n t s a r e p r e s e n t e d for accidc^nts c o r r e s p o n d o n g to the i n s e r -
t ion of 1, 2, and 4 con t ro l d r u m s s i m u l t a n e o u s l y into the r e a c t o r at the m a x i m u m in­
s e r t i o n r a t e . T h e s e t r a n s i e n t s w e r e obta ined for the ca se of "hot" (70 °F) and " co ld" 
(800"F) in i t i a l condi t ions wi th no coolant flow th rough the r e a c t o r . 

N A A - S R - M E M O - 9 2 1 7 CONF RD 

T I T L E : S - l O - F S - 4 F U E L CALIBRATION WITH BARE CLADDING 

AUTHOR: 

ABSTRACT: 

D. W. Clifford 1 1 - 1 8 - 6 3 

The SCA-4A r e a c t o r a s s e m b l y was employed to m e a s u r e c lose ly the r eac t i v i t y w o r t h 
of each F S - 4 fuel rod in a r e f e r e n c e conf igura t ion . Subsequent ly , a full co re loading 
of 37 F S - 4 r o d s was m e a s u r e d in the 4A m a c h i n e with the S - 1 0 - F S - 1 r e f l e c to r con­
f igura t ion . 

NAA-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 9 5 1 4 CONF RD 

T I T L E : LONG TERM SNAP lOA REACTOR OPERATION ANALYSIS 

AUTHOR: 

ABSTRACT: 

W. R. L a h s 2-7-64 

This r e p o r t p r e s e n t s the d e s c r i p t i o n and r e s u l t s of the long t e r m r e a c t o r o p e r a t i o n 
code used to so lve the above p r o b l e m . The code r e p r e s e n t s the hea t t r a n s f e r and 
fluid flow in a five node r e a c t o r r e p r e s e n t a t i o n coupled wi th a r a d i a t o r hea t t r a n s f e r 
equat ion and a r e a c t i v i t y r e l a t i o n s h i p . The mode l i s so lved at d i s c r e t e poin ts in 
t i m e b a s e d on the a s s u m p t i o n tha t for the ope ra t i ng h i s t o r i e s c o n s i d e r e d , t i m e d e ­
pendent t e r m s involving changes in hea t c a p a c i t i e s can be n eg l ec t ed wi thout s ignif i ­
cant e r r o r . The code does not solve for any power o r t e m p e r a t u r e t r a n s i e n t s but 
i n s t ead c a l c u l a t e s r e a c t o r t e m p e r a t u r e s and p o w e r s unde r condi t ions of r e l a t i v e l y 
slow coolant flow a n d / o r r a d i a t o r e m i s s i v i t y coat ing d e g r a d a t i o n s . A 0.1 y e a r t i m e 
i n c r e m e n t i s g e n e r a l l y u s e d be tween ca lcu la t ion po in t s ; however , a 0.01 y e a r i n c r e ­
men t is s o m e t i m e s used to e l i m i n a t e c o n v e r g e n c e p r o b l e m s . A s s u m i n g the SNAP 
lOA s y s t e m with t i m e dependen t NaK flow and e m i s s i v i t y coat ing d e g r a d a t i o n a s 
input data , the r e s u l t i n g r e a c t o r in le t and out le t coolant t e m p e r a t u r e s and the r e a c t o r 
power a r e p r e s e n t e d a s a function of t i m e . 

N A A - S R - M E M O - 9 5 8 9 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TRANCORE- lOA: A DIGITAL PROGRAM EVALUATING TRANSIENT T E M P E R A ­
TURES WITHIN THE SNAP lOA REACTOR CORE 

P . M. Magee 3-5-64 

A m a t h e m a t i c a l mode l has been deve loped which d e s c r i b e s the r e a c t o r k ine t i c s , c o r e 
hea t t r a n s f e r and t h e r m o e l e c t r i c p u m p p e r f o r m a n c e of the SNAP lOA s y s t e m . F r o m 
the mode l , a d ig i ta l c o m p u t e r code, " T R A N C O R E - l O A " , has been p r e p a r e d which 
p r e d i c t s t r a n s i e n t t e m p e r a t u r e s wi thin the r e a c t o r c o r e . The code can be used to 
i n v e s t i g a t e a "wide v a r i e t y of r e a c t o r o p e r a t i o n a l b e h a v i o r : s t e a d y - s t a t e , s t a r t u p , 
s c r a m , l o s s of coolant flow, c"tc. It has bec^n usc^d ex tens ive ly to p r e d i c t s t a r t u p 
t r a n s i e n t s . However , the code cannot be used to eva lua te the effects of r ap id r e ­
ac t iv i ty changes , i. e. , ope ra t i on n e a r p r o m p t c r i t i c a l . 

NAA-SR-9720 CONF RD 

T I T L E : SNAP lOA P R E S T A R T U P AND S T A R T U P P E R F O R M A N C E 

AUTHOR: 

ABSTRACT: 

G. S. D r u c k e r and T. J. Boyle 6-30-64 

P r e s e n t e d a r e the r e s u l t s of a n a l y s e s to d e t e r m i n e the t h e r m a l b e h a v i o r ol the SNAP 
lOA Sys tem in o rb i t p r i o r to s t a r t u p , and the n u c l e a r , t h e r m a l , and h y d r a u l i c b e ­
hav ior of the s y s t e m dur ing s t a r t u p . P a r a m e t e r s tud ies w e r e m a d e to d e t e r m i n e the 
effects of v a r i a t i o n s f r o m the n o min a l d e s i g n condi t ions on m a x i m u m and m i n i m u m 
s y s t e m t e m p e r a t u r e s p r i o r to s t a r t u p and the s e v e r i t y of the s t a r t u p t r a n s i e n t . Also 
inc luded a r e the m a t h e m a t i c a l mode l s u sed in the d ig i ta l and analog c o m p u t e r so lu­
t i ons . The a n a l y s e s r e s u l t s ind ica te tha t the SNAP lOA s y s t e m wil l m e e t i t s p r e -
s t a r t u p and s t a r t u p r e q u i r e m e n t s . 

NAA-SR-MEMO-12023 
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T I T L E : 

AUTHOR: 

BEHAVIOR OF SNAP lOA DURING ORBITAL REENTRY 

D. K. Nelson 7 - 1 5 - 6 4 

ABSTRACT: Th i s r e p o r t p r e s e n t s an a n a l y s i s of the SNAP lOA power s y s t e m dur ing o rb i t a l r e ­
en t ry to gain i n fo rma t ion r e g a r d i n g the abla t ion of v a r i o u s n u c l e a r r e a c t o r compo­
n e n t s . The SNAP IDA power s y s t e m u s e s t h e r m o e l e c t r i c e l e m e n t s to conve r t the 
hea t deve loped by a c o m p a c t n u c l e a r r e a c t o r into e l e c t r i c a l ene rgy . The in i t ia l 
point in the a n a l y s i s o c c u r s , af ter s y s t e m ope ra t i on in space , a t an a l t i tude in the 
p r o c e s s of satc^Uite o r b i t decay w h e r e the s a t e l l i t e wi l l not m a k e ano the r comple t e 
c i r c u i t of the e a r t h . The a n a l y s i s c o n s i d e r e d an ob la te ro ta t ing e a r t h . 

N A A - S R - M E M O - 1 0 5 8 0 CONF RD 

T I T L E : A STUDY O F NEUTRON POISON E F F E C T I V E N E S S IN A W A T E R - F L O O D E D SNAP 
lOA CORE DUE TO NEUTRON S P E C T R A L CHANGES 

AUTHOR: R. H, N o r m a n and D. G, O l ive r 1 0 - 1 9 - 6 4 

A B S T R A C T : Th i s r e p o r t p r e s e n t s the r e a c t i v i t y effects of s e v e r a l p o s s i b l e poison load ings that 
wi l l i n s u r e s u b c r i t i c a l i t y in the b a r e SNAP lOA c o r e in a w a t e r env i ronmen t . 

N A A - S R . M E M O - 1 0 6 7 0 CONF RD 

T I T L E : F U E L LOADING-DRY CRITICAL TESTS, SNAP lOA f"-S-4 

AUTHOR: W. N. Louie 1 2 - 1 8 - b 4 

ABSTRACT: F u e l loading of the SIO F S - 4 SNAP unit w a s in i t i a ted on Oc tobe r 21 , 1964, in a c c o r d ­
ance wi th the loading spec i f ica t ion , NA0222-026 . T h e r e w e r e no m a j o r dev ia t ions 
f rom the loading s e q u e n c e p r e s e n t e d in the spec i f ica t ion , and the p r o c e d u r e was 
followed wi thout any changes to load the full co inp l e t emen t of 37 e l e m e n t s . 

N A A - S R - M E M O - 1 0 7 5 9 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IDA REACTOR HYDROGEN REDISTRIBUTION 

N. K. Simon 1 2 - 1 - 6 4 

SCA-4A c r i t i c a l a s s e m b l y hydrogen w o r t h da ta i s combined with r e s u l t s of HYTRAN-
II hydrogen d i s t r i b u t i o n ca l cu l a t i ons to d e t e r m i n e the e q u i l i b r i u m hydrogen r e d i s t r i ­
but ion in SNAP lOA r e a c t o r s . E x p e r i m e n t a l w o r t h v a l u e s a r e c o m p a r e d with a p r e ­
v ious ly a s s u m e d f l u x - s q u a r e d "worth c u r v e . HYTRAN-II r uns w e r e made for each 
c o r e pos i t ion at m i n i m u m , nomina l , and m a x i m u m v a l u e s of r e d i s t r i b u t i o n p a r a m ­
e t e r s to i l l u s t r a t e the m a j o r p a r t of the u n c e r t a i n t y in r e d i s t r i b u t i o n wor th . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-MEMO-10926 CONF RD 

T I T L E : P E R F O R M A N C E CAPABILITIES OF THE SNAP lOA/2 REACTOR UNDER ACTIVE 
CONTROL 

AUTHOR: D . J . McGoff and K. R, B i r n e y 1-18-65 

ABSTRACT: An a n a l y s i s of the T e m p e r a t u r e - P o w e r - L i f e t i m e capab i l i t i e s of the SNAP lOA/2 
r e a c t o r c o r e unde r ac t ive con t ro l was p e r f o r m e d . Reac t iv i ty , hea t t r a n s f e r , and 
m a t e r i a l l i m i t a t i o n s w e r e c o n s i d e r e d . 

NAA-SR-MEMO-11057 CONF RD 

T I T L E : F U E L LOADING - DRY CRITICAL TESTS, SNAP lOA F S - 5 

AUTHOR: R. E. Bedford 3-25-65 

ABSTRACT: D e s c r i b e s the following a c t i v i t i e s : Load the SNAP IDA F S - 5 r e a c t o r with a full c o m ­
p l e m e n t of fuel e l e m e n t s , p e r f o r m d r u m c a l i b r a t i o n s and d e t e r m i n e e x c e s s r e a c t i v i t y 
in a c c o r d a n c e wi th spec i f i ca t ion NA0222-36 . 

NAA-SR-11642 UNCL 

T I T L E : THE P R E D I C T E D FISSION PRODUCT DECAY OF SNAPSHOT I 

AUTHOR: W. B. Saye r and R. S. H a r t 1-15-66 

ABSTRACT: SNAPSHOT-I was the f i r s t flight t e s t of a d i r e c t power conve r s ion s y s t e m ut i l iz ing a 
n u c l e a r r e a c t o r a s the hea t s o u r c e . Th i s r e p o r t shows tht^ calculatc^d f i ss ion p roduc t 
i nven to ry f o r m e d dur ing the o rb i t a l ope ra t i on of the SNAP lOA r e a c t o r and the p r e ­
d ic ted d e c a y of t h i s ac t iv i ty and the a s s o c i a t e d g a m m a r ad i a t i on l e v e l s . A br ie f 
s y s t e m d e s c r i p t i o n and s u m m a r y of the o p e r a t i o n a l p h a s e i s inc luded . 

N A A -S R -M EM O - 12 02 5 
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N A A . S R - M E M O - 5 1 0 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

E X P E R I M E N T A L SHIELDING EVALUATION OF THE S E T F USING SDR-1 AND 
SNAP 10 AS RADIATION SOURCES 

R. L. T o m l i n s o n 3-29-60 

The SNAP Environi-nental T e s t F a c i l i t y , which is now under c o n s t r u c t i o n , has been 
des igned for the fu l l -power t e s t i ng of unsh ie lded SNAP r e a c t o r s in an e n v i r o n m e n t 
tha t wil l a p p r o a c h that of s a t e l l i t e condi t ions . Specia l c a r e has been o b s e r v e d in i t s 
dc^sign to fac i l i t a te p e r s o n n e l a c c e s s to the powc"r t e s t ce l l s in which thc^ r e a c t o r s wil l 
be o p e r a t e d , a f te r a wai t ing p e r i o d of 30 days and r e m o v a l of a l l p o r t a b l e equ ipment 
that has bc»eii exposc»d to thc^ n u c l e a r r ad ia t ion prest^nt dur ing r e a c t o r opt"'ration at full 
o r f rac t iona l power l e v e l s . In th i s r e g a r d , many spec i a l f e a t u r e s have been des igned 
into th is faci l i ty . This r e p o r t will dea l only with the eva lua t ion of t hose f e a t u r e s 
c o n c e r n e d with n u c l e a r r ad ia t ion and shie ld ing .is thev affect the ope ra t i on of the 
S E T F . 

N A A - S R - 8 4 14 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

BOOMER - A DIGITAL PROGRAM FOR EVALUATING THE THERMAL AND 
KINETICS RESPONSE OF A SNAP 2 / lOA REACTOR 

R. W. Win son 5 -31-b4 

A m a t h e m a t i c a l model of the SNAP Z/lOA r e a c t o r weis deve loped d e s c r i b i n g the 
r e a c t o r k ine t i c s , heat t r a n s f e r , and hydrogen diffusion within the r e a c t o r core"". Th i s 
t h e o r e t i c a l mode l was then modified, on the b a s i s of c u r r e n t t e s t da ta , to r e a l i s t i ­
cal ly p r e d i c t the t r a n s i e n t r e s p o n s e of the r e a c t o r . The mode l w a s then p r o g r a m m e d 
into a d ig i ta l code ca l led BOOMER. The d e v e l o p m e n t of th i s code i s d e s c r i b e d in 
de ta i l in th i s r e p o r t . 

NAA-SR. 98'-)4 UNCL 

T I T L E : 

AUTHOR: 

D E V E L O P M E N T OF H I G H - T E M P E R A T U R E E L E C T R I C A L GROUND TEST HEATERS 
FOR THE SNAP lOA PROGRAM 

R. Blevi t t , G. Pa ine and S. Sudar 5 - l - b 5 

ABSTRACT: The deve lopmen t and qual i f ica t ion of the s y s t e m a c c e p t a n c e t e s t h e a t e r s and the 
r e a c t o r s i m u l a t o r h e a t e r arc^ d e s c r i b e d in th i s p r o g r e s s r e p o r t . 

NAA-SR-MEMO-1007b UNCL 

T I T L E : SNAPTRAN 2 / lOA -1 A C C E P T A N C E TEST RESULTS 

AUTHOR: R, K. Stit t 1 0 - 3 1 - 6 3 

ABSTRACT: Mechan ica l checkout and a c c e p t a n c e t e s t s on the SNAPTRAN 2 / lOA -1 m a c h i n e at AI 
p r i o r to i t s shipi"nc»nt to NRTS for t r a n s i e n t t e s t i n g . 

N A A - S R - M E M O - 1 2 0 2 3 
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F U E L D E V E L O P M E N T 

NAA-SR-MEMO-4175 S E C R E T RD 

T I T L E : F U E L REQUIREMENTS FOR SNAP X PROGRAM 

AUTHOR: 

ABSTRACT: 

A. W, Th ie le 7 -29 -59 

The fuel for SNAP X will be in the shape ot r ight c i r c u l a r c y l i n d e r s . The i n fo rma­
tion p r e s e n t e d r e p r e s e n t s the p r e s e n t s t a t e of the r e a c t o r des ign , and may be subjec t 
to r e v i s i o n . 

N A A - S R - M E M O - 4 5 7 3 S E C R E T RD 

T I T L E : F U E L E L E M E N T S FOR SNAP 10 PROGRAM 

AUTHOR: A. W. Th ie le 

ABSTRACT: P r e s e n t s the r e q u i r e m e n t s for fuel e l e m e n t s for the SNAP 10 p r o g r a m . 

10-28-59 

N A A - S R - M E M O - 4 6 6 3 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RECOMMENDATIONS ON CLADDING MATERIALS FOR THE SNAP 10 REACTOR 

C. J. R o m e r o 11-17-59 

F o r p u r p o s e s of e a s e of a s s e m b l y it would be be s t to use an ava i l ab le m a t e r i a l that 
can be f ab r i ca t ed into a con ta ine r with the lowes t coefficient of t h e r m a l expans ion . 
Has t e l loy B a p p e a r s s a t i s f a c t o r y for these* and o the r r e a s o n s . Cons ide r ing diffi­
cul ty of f ab r i ca t ion , Has te l loy N would be the next cho ice . Other m a t e r i a l s do not 
lend t h e m s e l v e s to th i s app l ica t ion . 

The t o l e r a n c e s and d i m e n s i o n s of the con ta ine r for a s s e m b l y depend on the m a t e r i a l 
u sed . It a p p e a r s tha t c o n t a i n e r s for the SNAP 10 could be f ab r i ca ted by spinning, 
deep d rawing , r u b b e r d ie forming, o r exp los ive fo rming . The choice of inelhod is 
dependen t on ha rdenab i l i t y of the m a t e r i a l , ava i lab i l i ty of vendor fac i l i t i e s and ex­
p e r i e n c e , and g e n e r a l e c o n o m i c s . 

NAA-SR-MEMO-4718 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

PRELIMINARY QUALITY CONTROL DATA SHEETS FOR SDR-1 AND SNAP 10 F U E L 
E L E M E N T S 

H. Take t an i 12 -14 .59 

F o r long r ange p lanning, p r e l i m i n a r y qual i ty con t ro l spec i f i ca t ions for SDR-I and 
SNAP 10 fuel e l e m e n t need to be wr i t t en down and examined . 

NAA-SR-MEMO-12 02 5 
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F U E L D E V E L O P M E N T 

NAA-SR- 5t>4;5 S E C R E r 

T I T L E : PROCESSING OF SNAP-10 t UEL E L E M E N T S 

AUTHOR: P. S. Drennan and H. Take tan i l l _ l - b l 

ABSTRACT: D e s c r i b e s the p r o c e s s i n g cyc le and t echn iques deve loped for the p r o c e s s i n g of fuel 
rods for the SNAP-10 r e a c t o r . 

NAA-SR-MEMO-6067 UNCL 

T I T L E : PLAN OF ACTION (FOR HYDRIDING D E V E L O P M E N T ) 

AUTHOR: H. G. Weidberg 1-23-61 

ABSTRACT: A hydr id ing m e c h a i i i s m i s pos tu la t ed b a s e d on ava i l ab l e knowledge. Through a s e r i e s 
of e x p e r i m e n t s , th i s pos tu l a t e will be p roved or d i s p r o v e d . It is expec ted that s o m e 
ins ight into the hydr id ing m e c h a n i s m will be obta ined . 

NAA-SR-MEMO-bfa45 CONF RD 

T I T L E : SPECIFICATIONS FOR ALLOYING AND h ORMING SNAP lOA AND 2 F U E L 
MATERIALS 

AUTHOR: T. S. K i r s c h 8 - 9 - 6 3 

ABSTRACT: Th i s Memo d e s c r i b e s the SNAP lOA-2 me l t ing and forming p r o c e s s u sed by A t o m i c s 
In t e rna t iona l , f rom compac t ing to final e x t r u s i o n . 

NAA-SR-MEMO-71fa6 UNCL 

T I T L E : PRF.SSING SNAP 2 AND 10 l-'UEL ROD ASSEMBLIES 

AUTHOR: C . J . A m b r o s e 2 -26 -62 

ABSTRACT: F 'easibi l i ty of p r e s s i n g the SNAP 2 and 10 fuel rt^d a s s e m b l i e s to i n c r e a s e p roduc t ion 
and i m p r o v e hea t t r a n s f e r . 

N A A - S R - M E M O - 7 517 CONF RD 

T I T L E : F U E L CLADDING D E V E L O P M E N T FOR SNAP REACTORS 

AUTHOR: W. F . Dennison 4 - 1 7 - 6 2 

ABSTRACT: Cladding deve lopmen t for SNAP 2, 8, and 1 OA has been in p r o g r e s s at A t o m i c s I n t e r ­
na t iona l s ince 1958. As m a j o r s t eps within the p r o g r a m , two c o r e load ings , the SER 
and the S-2DR w e r e f ab r i ca t ed . The SNAP E x p e r i m e n t a l R e a c t o r (SER) s t a r t e d 
o p e r a t i o n in the fall of 1959 and o p e r a t e d for the equ iva len t of half a full power y e a r 
be fo re comple t ion of p lanned e x p e r i m e n t a l s t u d i e s . The second in the s e r i e s of 
SNAP-2 r e a c t o r s , the S-2DR, began power o p e r a t i o n s about a y e a r ago and is s t i l l 
a c t i v e . 

NAA-SR-MEMO-12 02 5 
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F U E L D E V E L O P M E N T 

N A A - S R - M E M O . 7 6 7 1 CONF RD 

T I T L E : SNAP 2-1 OA C U P D E V E L O P M E N T 

AUTHOR: W. F . Dennison 

A B S T R A C T : D e v e l o p m e n t of the cup for SNAP 2-lOA fuel e l e m e n t s i s d e s c r i b e d . 

9 - 5 - 6 2 

N A A . S R - M E M O . 8 2 5 1 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

INTENTIONAL R U P T U R E OF A SNAP 2 / lOA F U E L E L E M E N T 

W. F . Dennison 2 - 1 1 . 6 3 

An i n s t r u m e n t e d SNAP 2/ lOA fuel e l e m e n t was g radua l ly heated in an evacua ted 
au toc lave unti l the i n t e r n a l H2 p r e s s u r e caused the cladding to b u r s t . Th i s e l e m e n t 
fai led at 1738 ' 'F a t an i n t e r n a l p r e s s u r e of 900 ps ig . Within o v e r a l l e x p e r i m e n t a l 
e r r o r ( compos i t ion of the fuel rod, t e m p e r a t u r e and p r e s s u r e m e a s u r e m e n t s , e t c . ), 
the v a l u e s ob ta ined in th i s t e s t a g r e e with l i t e r a t u r e da ta . 

N A A . S R - M E M O . 9 2 1 7 CONF RD 

T I T L E : S - 1 0 - F S - 4 F U E L CALIBRATION WITH BARE CLADDING 

AUTHOR: 

ABSTRACT: 

D, W. Clifford 1 1 - 1 8 - 6 3 

The SCA-4A r e a c t o r a s s e m b l y was employed to m e a s u r e c lose ly the r eac t iv i ty w o r t h 
of e ach F S - 4 fuel rod in a r e f e r e n c e conf igura t ion . Subsecjuently, a full co re loading 
of 37 F S - 4 r o d s was m e a s u r e d in the 4A mach ine wi th the S - l O - F S - 1 r e f l ec to r 
conf igura t ion . 

NAA-SR-MEMO-10234 CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME III COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - REACTOR F U E L 

Staff 9 - 2 1 - 6 4 

ABSTRACT: The SNAP lOA Qual i f ica t ion Status Repor t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s volu ine (Volume III) is one . 

It con ta ins a d e s c r i p t i o n of the coi"nponent deve lopmen t and qual i f ica t ion t e s t s t a tu s 
of the:- r e a c t o r fuel. 

NAA-SR-MEMO-12 023 
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1 UEL D E V E L O P M E N l 

NAA-SR-MEMO-11149 UNCL 

T I T L E : P R O P E R T I E S OF CLADDING MATERIALS FOR SNAP HYDRIDE Rt.AC'I ORS 

AUTHOR: G. F . Burd i 5-22-65 

ABSTRACT: Th i s r e p o r t h a s been pub l i shed to i n c r e a s e the usab i l i ty ol p r e v i o u s l y co l lec ted and 
c l a s s i f i ed in fo rmat ion by d i s t r i bu t i ng th i s compi led in fo rmat ion in an unc lass i f i ed 
r e p o r t . Th i s r e p o r t conta ins c u r r e n t l y ava i l ab l e p r o p e r t y data on potent ia l c ladding 
m a t e r i a l s for SNAP hyd r ide r e a c t o r s and was compi led under the d i r ec t i on of the 
A t o m i c s In t e rna t iona l SNAP G e n e r a l Suppor t ing Technology P r o g r a m . 

N A A - S R - M E M O - 1 2 02 3 
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F U E L ANALYSIS 

N A A - S R - M E M O - 4 4 5 3 S E C R E T RD 

T I T L E : F U E L PROCESSING AND HANDLING SAFETY FOR SNAP 10 AND SDR-1 

AUTHOR: 

ABSTRACT: 

W. T. Hayes 1 0 - 6 - 5 9 

Ca lcu la te safe m a s s e s of fuel and al loy m a t e r i a l s for handl ing dur ing fuel f ab r i ca t ion 
and s t o r a g e . The fuel to be tha t for the SNAP 10 and the SDR-1 r e a c t o r s . 

N A A - S R - M E M O . 5136 UNCL 

T I T L E : CRITICALITY OF HANDLING SNAP 10 P L A T E S 

AUTHOR: N. Ke tz l ach 4 - 1 - 6 0 

ABSTRACT: The ca l cu la t ed m i n i m u m c r i t i c a l n u m b e r of p l a t e s at o p t i m u m w a t e r - m o d e ra t ion and 
re f lec t ion i s n ine . T h e r e f o r e , it i s safe to handle four of t h e s e p l a t e s in any v o l u m e 
independent of the d e g r e e of w a t e r flooding and w a t e r m o d e r a t i o n . No o t h e r m o d e r ­
a t o r such a s b e r y l l i u m , b e r y l l i u m oxide , heavy w a t e r , o r g r aph i t e may be p r e s e n t . 
Safe spac ings of g roups of four p l a t e s may be d e t e r m i n e d f r o m the c r i t e r i a p r e ­
v ious ly out l ined. 

NAA-SR-MEMO-7392 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

HISTORY O F SNAP 2 / lOA F U E L E L E M E N T LEAK RATES 

J. K. BalkwiU 5 -14 -62 

P r o m p t e d by ou r c u r r e n t c o n c e r n with the p roduc t ion of l o w - l e a k a g e SNAP lOA fuel 
e l e m e n t s , I have t r i e d to put down a h i s t o r i c a l s u m m a r y of what hydrogen l e a k r a t e s 
have been in the pas t , w h e r e they may be expec ted to be in the fu ture , and "why the 
p r o j e c t expec t s us to m e e t t h e i r des ign l eak r a t e . 

NAA-SR-MEMO-7217 CONF RD 

T I T L E : COMPATIBILITY STUDIES OF SOME SNAP 2 / lOA F U E L E L E M E N T MATERIALS 

AUTHOR: 

ABSTRACT: 

L. B. Lundbe rg 3-13-62 

P i e c e s of b e r y l l i u m , c h r o m e - p l a t e d b e r y l l i u m and b e r y l l i u m p l a s m a - a r c - c o a t e d with 
a l u m i n a (AI2O3), b e r y l l i a (BeO), z i r c o n i a ( Z r 0 2 ) and t h o r i a (Th02) w e r e p l aced in 
con tac t wi th a coat ing, which had been appl ied to a c h r o m i z e d Has te l loy N s u b s t r a t e 
and t e s t e d for 1000 hr at I S O C F in a hydrogen a t m o s p h e r e . 

N A A - S R - M E M O - 1 2 023 
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F U E L ANALYSIS 

N A A - S R - M E M O - 7 7 3 4 CONF RD 

T I T L E : PERMEATION - T E M P E R A T U R E CORRELATION FOR SNAP lOA F U E L E L E M E N T S 

AUTHOR: A . J . F i t z g e r a l d and J . G. Spraul 9 -19 -62 

ABSTRACT: E igh t SNAP lOA fuel e l e m e n t s which conta ined n o r m a l u r a n i u m w e r e used for th i s 
p r o g r a m . T h e s e e l e m e n t s had p a s s e d qual i ty a s s u r a n c e t e s t s p r i o r to t h e i r use in 
t h i s p r o g r a m . E a c h e l e m e n t was p e r m e a t i o n t e s t e d s e v e r a l t i m e s ove r the t e m p e r , 
a t u r e r ange of 900OF to UOO^F. 

N A A - S R - M E M O - 8 1 5 5 CONF RD 

T I T L E : E F F E C T OF EXCESSIVELY HIGH T E M P E R A T U R E ON SNAP lOA F U E L E L E M E N T S 

AUTHOR: T. G. P a r k e r 1-25-63 

A B S T R A C T : Two SNAP lOA fuel e l e m e n t s ( n o r m a l u r a n i u m ) w e r e subjec ted to t e m p e r a t u r e s in 
e x c e s s of n o r m a l ope ra t ing t e m p e r a t u r e to d e t e r m i n e : 

1) M a x i m u m t e m p e r a t u r e without damag ing fuel e l emen t , 

2) T e m p e r a t u r e a t "which the c ladding y i e lds , and 

3) T e m p e r a t u r e a t v^hich the c e r a m i c hydrogen b a r r i e r fa i l s . 

N A A - S R - M E M O - 8 2 1 1 CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA F U E L E L E M E N T T E M P E R A T U R E S , CLEARANCES, THERMAL 
STRESSES DURING ORBITAL S T A R T U P 

J. D. Wilde 2 - 1 8 - 6 3 

A B S T R A C T : The m o s t s e v e r e t r a n s i e n t to which the SNAP lOA fuel e l e m e n t s a r e n o r m a l l y exposed 
is the o r b i t a l s t a r t u p . T e m p e r a t u r e d i s t r i b u t i o n s in the fuel, clad, and fuel e l e m e n t 
end caps w e r e found for the t r a n s i e n t power , flow and inle t t e m p e r a t u r e c u r v e s f rom 
the S ta r tup Sys t em D e s c r i p t i o n . 

N A A - S R - M E M O - 9 6 5 4 CONF RD 

T I T L E : STUDIES O F SURFACES AND I N T E R F A C E S OF SNAP F U E L E L E M E N T S 

AUTHOR: L. Ma i se l 3-12-t>4 

ABSTRACT: An oxidat ion k ine t ic study of c h r o m i z e d Has te l loy N w a s p e r f o r m e d with su r f ace 
iden t i f i ca t ions by X - r a y d i f f rac t ion; a c o m p l e t e m e t a l l o g r a p h i c examina t ion of the 
s u r f a c e f o r m a t i o n s was conducted for ch romi . i ed Has te l loy N. The concen t r a t ion 
p rof i l e of c h r o m i u m in c h r o m i z e d Has te l loy N was a l s o d e t e r m i n e d . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-9782 CONF RD 

T I T L E : TOPICAL R E P O R T , THERMOPHYSICAL P R O P E R T I E S OF SNAP F U E L S 

AUTHOR: 

ABSTRACT: 

R. E . T a y l o r and C. J . A m b r o s e 6-26-64 

The speci f ic heat , t h e r m a l diffusivity, t h e r m a l conduct ivi ty , e l e c t r i c a l r e s i s t i v i t y , 
and t h e r m a l expans ion of v a r i o u s z i r c o n i u m - u r a n i u m h y d r i d e s w e r e m e a s u r e d . Ca l ­
cu la t ions of the specif ic hea t b a s e d on th is model a r e within 8% of the e x p e r i m e n t a l 
r e s u l t s obta ined by n u m e r o u s l a b o r a t o r i e s on a v a r i e t y of c o m p o s i t i o n s . 

NAA-SR-MEMO-9927 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

METHOD F O R DETERMINING THE CONTENT AND DISTRIBUTION OF SAMARIUM 
POISON IN SNAP lOA F U E L E L E M E N T S 

T. L, Iliff 6 -1 -64 

This r e p o r t d e s c r i b e s the ine thods developed and used for con t ro l l ing and d e t e r m i n i n g 
the amount and d i s t r i bu t i on of s a m a r i u m poison in fuel e l e m e n t s for the SNAP lOA FS 
and SNAPTRAN R e a c t o r S y s t e m s . The m a j o r p r o b l e m s encoun te red , s o m e of the 
l i m i t a t i o n s of t h e s e m e t h o d s , and r e c o m m e n d a t i o n s for i m p r o v e m e n t s in the fuel 
e l e m e n t s a i n a r i u m dc^termination and manufac tu r ing p r o c e s s i n g a r e p r e s e n t e d . 

N A A - S R - M E M O . 10476 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

INTERIM SNAP lOA/2 REACTOR ISOTHERMAL F U E L TEMPP.RATURE 
C O E F F I C I E N T 

E. M. F a e l t e n and L. D. Swenson 9-24-64 

The tota l i s o t h e r m a l fuel t e m p e r a t u r e coefficient cons i s t ing of a fuel expans ion co­
efficient and a s p e c t r a l coeff icient has been ca l cu l a t ed for the SNAP lOA and I n t e r i m 
SNAP lOA/2 R e a c t o r s . The fuel expans ion coefficient t a k e s into accoun t fuel dens i ty 
changes a s a function of t e m p e r a t u r e "while the s p e c t r a l coefficient c o n s i d e r s changes 
in the n u c l e a r c r o s s s e c t i o n s wi th t e m p e r a t u r e . 

NAA-SR-MEMO-10542 CONF RD 

T I T L E : F A I L U R E ANALYSIS OF SNAP lOA F S - 1 F U E L E L E M E N T NO. E -0343 

AUTHOR: W. Sawicky 10 -8 -64 

ABSTRACT: D e t e r m i n e the c a u s e of the e x c e s s i v e hydrogen l e a k r a t e f r o m F u e l E l e m e n t No. 
E -0 34 3, a s the r e s u l t of the F S - 1 S y s t e m t e s t . 

NAA -SR -xVl E M O - 12 02 5 
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F U E L ANALYSIS 

NAA-SR-11400 CONF RD 

T I T L E : FUSAK - A COMPUTING CODE FOR T H E O R E T I C A L EVALUATION O F SNAP 8 AND 
SNAP lOA F U E L E L E M E N T P E R F O R M A N C E DURING REACTOR OPERATION 

AUTHOR: M. E. Nathan 11-1-65 

ABSTRACT: The FUSAK comput ing code, developed for r i g o r o u s a n a l y s i s of p e r f o r m a n c e of 
SNAP 8 and SNAP lOA fuel e l e m e n t s under any mode of r e a c t o r ope ra t ing condi t ions , 
i s d e s c r i b e d . A FUSAK computa t ion for a p a r t i c u l a r fuel e l e m e n t of a SNAP r e a c t o r 
c o r e eva lua t e s hydrogen r e d i s t r i b u t i o n e q u i l i b r i u m d i s s o c i a t i o n p r e s s u r e and h y d r o ­
gen p e r m e a t i o n for s e l ec t ed t i m e s t e p s . 

N A A - S R - M E M O - 1 2 02 3 
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F U E L FABRICATION 

NAA-SR-MEMO-4477 S E C R E T RD 

T I T L E : FEASIBILITY R E P O R T FOR FABRICATION OF SNAP 10 F U E L E L E M E N T S 

AUTHOR: R. R. T u r k and P . S. Drennan 11 -2 -59 

ABSTRACT: A to ta l of th i r ty - two (3Z) hydr ided al loy fuel e l e m e n t s a r e to be p roduced f rom z i r -
con ium and u r a n i u m raw m a t e r i a l s . The p r o c e s s c o n s i s t s of coinpact ing and a r c 
me l t i ng the componen t m a t e r i a l s to f o r m an ini t ia l alloy ingot, sec t ion ing of the 
ingots into s lugs and canning of the s lugs , forging the slvigs into d i s c s , decanii ing 
and mach in ing of the d i s c s , hydr id ing and gr ind ing . 

N A A - S R - M E M O - 6 6 4 5 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SPECIFICATIONS FOR ALLOYING AND FORMING SNAP Z AND lOA F U E L 
MATERIALS 

P . S. D r e n n a n 12-18-61 

Th i s spec i f i ca t ion s e t s for th the r e q u i r e m e n t s for al loying and forming fuel m a t e r i a l s 
for SNAP Z and lOA p r o g r a m s . Only homogeneous a l loys p roduced by t r i p l e con­
s u m a b l e a r c me l t ing and f ree of i n t e rna l defec ts wil l be a c c e p t a b l e for fuel e l e m e n t 
m a t e r i a l . 

N A A - S R - M E M O - 7 8 1 0 CONF RD 

T I T L E : SNAP 1 OA NORMAL F U E L E L E M E N T DATA PACKAGE 

AUTHOR: W. E. Nagel , Ted B a k e r and J . F i t z g e r a l d 10-15-62 

ABSTRACT: Th i s documen t con ta ins the comple te data on fabr ica t ion and t e s t i ng of fuel elem<'nts 
d e l i v e r e d for s y s t e m u s e . 

NAA-SR-MEMO-827Z S E C R E T RD 

T I T L E : SNAP lOA F S - 1 FABRICATION PROCESS SHEETS AND AUXILIARY FORMS 

AUTHOR: D. C. Campbe l l 2 - 1 5 - 6 3 

ABSTRACT: This r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Sheets and Auxi l i a ry F o r m s used d u r ­
ing f ab r i ca t ion of the SNAP IDA FS-1 C o r e . The F a b r i c a t i o n P r o c e s s Sheets d e s c r i b e 
spec i f ic f ab r i ca t ion o p e r a t i o n s in de t a i l . The Auxi l i a ry F o r m s ind ica te the type of 
in fo rmat ion r e c o r d e d a s p e r m a n e n t f ab r i ca t ion da ta . 

N.^A -SR - M E M O - 12 02 3 
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NAA-SR-MEMO-8809 S E C R E T RD 

T I T L E : SNAP lOA F S - 5, -4 AND -5 FABRICATION PROCESS SHEETS AND AUXILIARY 
FORMS 

AUTHOR: 

ABSTRACT: 

J. R. A r m s t r o n g 7 - 2 5 - 6 3 

This r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Shee ts and Aux i l i a ry F o r m s used d u r ­
ing fabr i ca t ion of the SNAP lOA F S - 3 , - 4 and -5 C o r e s . The F a b r i c a t i o n P r o c e s s 
Sheets d e s c r i b e speci f ic fabr ica t ion o p e r a t i o n s in de t a i l . The Aux i l i a ry F o r m s in­
d i ca t e the type of in fo rmat ion r e c o r d e d as p e r m a n e n t f ab r i ca t ion da ta . 

N A A - S R - M E M O - 1 0 0 5^ CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S - 3 C O R E - F U E L E L E M E N T DATA P A C K A G E : S 

W. Sawicky 6-11-D4 

C e r t i f i c a t i o n s , t e s t and i i i spe t t ion r e s u l t s and cop ies of al l w a i v e r s , tor the for ty fuel 
e l e m e n t s d e l i v e r e d for the SNAP 1 OA F S - 3 C o r e a r e given h e r e i n . T h e s e fuel e l e ­
m e n t s w e r e s e l ec t ed , by the Compac t S y s t e m s Divis ion, on the b a s i s of equal r e a c ­
t ivi ty among the t h r e e c o r e s , f rom the 128 fuel e l e m e n t s d e l i v e r e d for the F S - 1 , - 3 
and -4 c o r e l oad ings . The 128 fuel e l e m e n t s for the F S - 1 , F S - 3 and F S . 4 c o r e s w e r e 
origin.'tlly p roduced and des igna ted for the F S - 3 , F S - 4 and F S - 5 c o r e s . The r e a s s i g n -
iTient of t h e s e fuel e l e m e n t s to the F S - 1 , F S - 3 and F S - 4 R e a c t o r S y s t e m s o c c u r r e d 
a f te r tht>ir d e l i v e r y to the Compac t S y s t e m s Divis ion . T h e r e f o r e , al l r e c o r d s and 
c o r r e s p o n d e n c e dur ing p roduc t ion re f l ec t the e a r l i e r s y s t e m a s s i g n m e n t and m u s t be 
taken into c o n s i d e r a t i o n dur ing any fu ture examina t ion of o r ig ina l da ta r e c o r d s . 

NAA-SR-MEMO-105 39 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA LOW N H E L E M E N T S FABRICATION PROCESS SHEETS AND AUXILIARY 
FORMS 

J. R. A r m s t r o n g 1 0 - 7 - 6 4 

This r e p o r t conta ins the F a b r i c a t i o n P r o c e s s Shee ts and Aux i l i a ry F o r m s used d u r ­
ing fabr ica t ion of the low Nj] SNAP lOA e l e m e n t s . The P 'abr ica t ion P r o c e s s Sheets 
d e s c r i b e speci f ic fabr ica t ion o p e r a t i o n s in de ta i l , whi le the Aux i l i a ry F o r m s ind ica te 
the type of in fo rmat ion r e c o r d e d a s p e r m a n e n t f ab r i ca t ion da ta . 

NAA-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 6 7 5 4 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SUMMARY OF SHOCK VIBRATION AND LEAK TESTING OF SNAP 2-10 NORMAL 
URANIUM F U E L E L E M E N T S 

L . E . M a n n e r s 9 -13-61 

The fuel e l e m e n t s r e p o r t e d on the a t t a ched c h a r t w e r e subjec ted to the SNAP 1 OA 
v i b r a t i o n and shock t e s t s . All e l e m e n t s w e r e t e s t e d singly in a i r and one g roup of 
seven w a s r e t e s t e d a s a c l u s t e r in a w a t e r filled f ix tu re . 

N A A - S R - M E M O - 6 9 3 6 CONF RD 

T I T L E : P R O C E D U R E S FOR QUALIFICATION TESTING OF SNAP 2 / lOA F U E L E L E M E N T S 

AUTHOR: T. G. P a r k e r , J r . 12 -12-61 

ABSTRACT: Ini t ia l d ra f t of the qual i f ica t ion t e s t spec i f ica t ion for the SNAP 2 / lOA fuel e l e m e n t s . 

N A A - S R - M E M O - 8 2 1 0 S E C R E T RD 

T I T L E : SHORT SNAP lOA NORMAL F U E L E L E M E N T DATA PACKAGES 

AUTHOR: Staff 

ABSTRACT: A compi l a t i on of i n spec t ion and t e s t da ta s h e e t s . 

2 - 1 4 - b 3 

N A A - S R - M E M O - 8 4 6 9 CONF RD 

T I T L E : SNAP lOA NORMAL F U E L E L E M E N T DATA PACKAGES 

AUTHOR: Staff 5 - 9 - 6 3 

ABSTRACT: Conta ins cop ies of t e s t da ta s h e e t s for 57 SNAP lOA n o r m a l fuel e l e m e n t s comple ted 
du r ing the p e r i o d of Sep t embe r , 1 962 th rough F e b r u a r y , 1963. 

NAA-SR-8476 SECRET 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ENVIRONMENTAL TESTING OF SNAP IDA F U E L E L E M E N T S (INTERIM R E P O R T ) 

T. G. P a r k e r , J r . 12-31-65 

Eight SNAP lOA fuel e l e m e n t s ( n o r m a l u r an ium) w e r e v i b r a t e d and shocked at l eve l s 
m o r e s e v e r e than r e q u i r e d for qual i f ica t ion for flight condi t ions . Hydrogen p e r m e a ­
tion m e a s u r e m e n t s w e r e m a d e , be fore and af ter the m e c h a n i c a l inputs , to detc^rmine 
w h e t h e r the e l e m e n t s w e r e d a m a g e d . The e l e m e n t s a r e p r e s e n t l y undergoing t h e r m a l 
e n d u r a n c e t e s t at 1100°}'". F u t u r e work with t h e s e e l e m e n t s is out l ined. Specific 
r e s u l t s of the t e s t i ng to date a r e c l a s s i f i ed , and a r e given in the body of the r e p o r t . 

NAA-SR-MEMO-12023 
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NAA-SR-MEMO-8851 S E C R E T RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST MONTHLY R E P O R l - JULY 196 i 

AUTHOR: 

ABSTRACT: 

D. H. Stone and T. G. P a r k e r , J r . 8 - 7 - 6 i 

R e s u l t s to da te ind ica te l i t t l e o r no effect of e n v i r o n m e n t a l inputs on SNAP lOA fuel 
e l e m e n t s . Tes t i ng i s done in a c c o r d a n c e with p r o c e d u r e s out l ined in NA0422-005, 
"SNAP lOA F u e l E l e m e n t E n v i r o n m e n t a l T e s t Speci f ica t ion . " 

NAA-SR-9007 SECRET RD 

T I T L E : SNAP F U E L AND CORE MATERIALS COMPATIBILITY SCREENING TESTS 

AUTHOR: 

ABSTRACT: 

L. B. L u n d b e r g 3-1-64 

Sc reen ing t e s t s have been p e r f o r m e d to d e t e r m i n e the compat ib i l i ty of many of the 
m a t e r i a l s in con tac t wi th each o the r in the SNAP lOA/Z and SNAP 8 r e a c t o r c o r e s . 
In s o m e c a s e s of known incompat ib i l i ty , r e a c t i o n b a r r i e r s w e r e s tudied . The t e s t s 
involved p lac ing s m a l l s a m p l e s of the m a t e r i a l s under c o n s i d e r a t i o n in i n t ima te 
con tac t a t t e m p e r a t u r e s f rom 1200 to 1450 ' 'F for p e r i o d s up to 1000 hr in e n v i r o n ­
m e n t s s i m i l a r to t hose e n c o u n t e r e d in the p a r t i c u l a r r e a c t o r . The mutua l c o m p a t i ­
bi l i ty of the s a m p l e m a t e r i a l s was d e t e r m i n e d by m e t a l l o g r a p h i c examina t ion . 
R e a c t i o n s w e r e o b s e r v e d be tween the following c o m p o n e n t s : fuel and the b a r e c lad­
ding (without hydrogen b a r r i e r ) ; fuel c ladding and the SNAP 2 b e r y l l i u m in t e rna l 
r a d i a l r e f l e c t o r ; and s e v e r a l fuel e l e m e n t t h e r m a l bond m a t e r i a l s and both the fuel 
and the e n a m e l hydrogen b a r r i e r . Reac t ion b a r r i e r s for fuel c ladding and the SNAP Z 
b e r y l l i u m i n t e r n a l r a d i a l r e f l e c t o r w^ere examined , but none w e r e found to be effec­
t ive . The ma jo r i t y of the sugges t ed r e a c t o r c o r e m a t e r i a l s w e r e found compa t ib le 
in th i s s tudy. 

NAA-SR-9136 SECRET RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ENVIRONMENTAL TESTING OF P R O T O T Y P E SNAP IDA F U E L E L E M E N T S 
(INTERIM R E P O R T ) 

T. G. P a r k e r , J r . 3-15-64 

Ten p r o t o t y p e SNAP lOA fuel e l e m e n t s ( n o r m a l u r a n i u m ) w e r e v i b r a t e d and shocked 
s e v e r a l t i m e s , at l e v e l s m o r e s e v e r e than r e q u i r e d for qual i f icat ion for flight condi­
t i o n s . Hydrogen p e r m e a t i o n m e a s u r e m e n t s w e r e m a d e , be fore and af ter each cyc le 
of the m e c h a n i c a l inpu ts , to d e t e r m i n e w h e t h e r the e l e m e n t s w e r e damaged . The 
e l e m e n t s have unde rgone e n d u r a n c e t e s t a t 1200°F , and a r e now undergoing e n d u r ­
ance t e s t a t I S O C F . F u t u r e w o r k •with t h e s e e l e m e n t s is out l ined. Specific r e s u l t s 
of the t e s t i ng to da te , which a r e c l a s s i f i ed , a r e given in the body of the r e p o r t . 

NAA-SR-M EMO -12 02 3 
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NAA-SR-9496 SECRET RD 

T I T L E : QUALIFICATION TESTING SNAP lOA F U E L E L E M E N T S (INTERIM R E P O R T ) 

AUTHOR: A . J . F i t z g e r a l d 6 -15 -64 

ABSTRACT: An e x p e r i m e n t a l p r o g r a m is being p e r f o r m e d to d e m o n s t r a t e the r e l i a b i l i t y of SNAP 
IDA fuel e l e m e n t s to wi ths t and s i m u l a t e d r e a c t o r condi t ions . Th i s i n t e r i m r e p o r t 
sho-ws the effects of t h e r m a l and m e c h a n i c a l inputs on the hydrogen p e r m e a t i o n of the 
fuel e l e m e n t s . B a s e d on the ava i l ab l e t e s t da ta , d e m o n s t r a t e d r e l i a b i l i t y of the fuel 
e l e m e n t s is given for the p r e s c r i b e d inputs , including 90 days of t h e r m a l e n d u r a n c e . 
R e s u l t s of th i s p r o g r a m a r e c l a s s i f i ed , and a r e given in the body of the r e p o r t . 

N A A - S R - M E M O - 9 5 5 1 CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST MONTHLY R E P O R T - JANUARY 1964 

AUTHOR: J . D. Whit lock 2 - 1 9 - 6 4 

ABSTRACT: Ten fuel e l e m e n t s have r e c e i v e d 2928 hr of e n d u r a n c e t e s t a t 1200°F a f t e r r e c e i v i n g : 

1) T h e r m a l c y c l e s , 

2) High l eve l v i b r a t i o n and shock, and 

3) I s o t h e r m a l r a m p hea t ing . 

N A A - S R - M E M O - 9 5 6 5 CONF RD 

T I T L E : FORTRAN PROGRAM FOR SNAP lOA F U E L E L E M E N T QUALIFICATION TESTING 
DATA REDUCTION 

AUTHOR: 

ABSTRACT: 

M, E. Nathan 5-4-64 

Deck No. 9w-037 S E C R E T R e s t r i c t e d Data has been p l aced on file wi th Data P r o c e s s ­
ing, Dept . 792, for SNAP lOA fuel e l e m e n t qual i f ica t ion t e s t ing da ta r educ t i on . Th i s 
r e p o r t def ines the r e q u i r e d input da ta f o r m a t and d e s c r i b e s the p r o g r a m output . 

N A A - S R - M E M O - 9 5 6 6 CONF RD 

T I T L E : FORTRAN PROGRAM FOR SNAP lOA F U E L E L E M E N T EXPLORATORY TESTING 
DATA REDUCTION 

AUTHOR: 

ABSTRACT: 

M. E, Nathan 3-6-64 

Deck No. 9W-038 S E C R E T R e s t r i c t e d Data has been p l aced on file with Data P r o c e s s ­
ing, Dept . 792, for SNAP lOA fuel e l e m e n t e x p l o r a t o r y t e s t ing data r educ t ion . Th i s 
r e p o r t def ines the r e q u i r e d input da ta f o r m a t and d e s c r i b e s the p r o g r a m output . 

NAA-SR-MEMO-12 023 
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N A A - S R - M E M O . 9 8 3 1 PART 2 CONF RD 

T I T L E : SNAP IDA ENVIRONMENTAL TEST STATUS R E P O R T - F E B R U A R Y - M A R C H 1964 

AUTHOR: J . D. Whit lock 5 - 5 - 6 4 

ABSTRACT: Th i s r e p o r t conta ins the da ta f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . 

N A A - S R - M E M O - 9 8 5 5 CONF RD 

T I T L E : SNAP lOA F S - l C O R E - F U E L E L E M E N T DATA PACKAGES FOR FIRST DELIVERY 

AUTHOR: 

ABSTRACT: 

W. Sawicky 4 . 2 8 - 6 4 

C e r t i f i c a t i o n s , t e s t and inspec t ion r e s u l t s , and cop ies of al l w a i v e r s for the for ty 
6.35 noiTiinal N H and ten 6.0 nomina l N H fuel e l e m e n t s d e l i v e r e d for the FS-1 C o r e 
a r c given h e r e i n . In addi t ion, al l p e r t i n e n t a s p e c t s of the t e s t and inspec t ion o p e r a ­
t ions a r e d i s c u s s e d . 

NAA_SR-MEMO-9926 CONF RD 

T I T L E : SNAP lOA F S - 1 C O R E - F U E L E L E M E N T DATA PACKAGES FOR SECOND DELIVERY 

AUTHOR: 

ABSTRACT: 

W. Sawicky 5 - 8 - 6 4 

Cer t i f i ca t ion , t e s t and inspec t ion r e s u l t s and cop ies of al l w a i v e r s , for the forty fuel 
e l e m e n t s d e l i v e r e d for the SNAP IDA N u c l e a r Ground T e s t R e a c t o r a r e given h e r e i n . 
In addi t ion, p e r t i n e n t a s p e c t s of t e s t and in spec t ion o p e r a t i o n a r e d i s c u s s e d . This 
d i s c u s s i o n inc ludes changes in Ny , c a r b o n , S m 2 0 3 , shock and v ib ra t ion r e q u i r e m e n t s 
which w e r e not r e f l ec t ed in f o r m a l i z e d spec i f ica t ion c h a n g e s . D e s c r i p t i o n s a r e given 
of s amp l ing m e t h o d s , da ta a n a l y s i s , and t e s t o p e r a t i o n s for the m o r e c r i t i c a l fuel 
e l e m e n t p a r a m e t e r s . 

N A A - S R - M E M O - 9 9 7 1 P A R T 1 CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST MONTHLY R E P O R T - A P R I L 19b4 

AUTHOR: J . D. Whit lock 

ABSTRACT: Sixteen fuel e l e m e n t s a r e undergo ing e n d u r a n c e t e s t i ng af ter r e c e i v i n g : 

1) T h e r m a l cyc le inputs , 

2) High l eve l v i b r a t i o n and shock, and 

3) R a m p hea t i npu t s . 

5 -25 -64 

N A A - S R - M E M O - 1 2 0 2 3 
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NAA-SR-MEMO-9971 P A R T 2 CONF RD 

T I T L E : SNAP IDA ENVIRONMENTAL TEST STATUS R E P O R T - A P R I L 1964 

AUTHOR: J. D. Whit lock 5-22-64 

ABSTRACT: This r e p o r t con ta ins the da ta f r o m the fuel e l e m e n t e n v i r o n m e n t a l t e s t p rogrann . The 
n o m e n c l a t u r e i s given in P a r t 2 of N A A - S R - M E M O - 9 8 3 1 . 

NAA-SR-MEMO-1001 6 P A R T I S E C R E T RD 

T I T L E : 

AUTHOR: 

SNAP lOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , M A R C H - A P R I L 
1964 

A. J. F i t z g e r a l d 6-9-64 

ABSTRACT: This r e p o r t c o n s i s t s of 2 p a r t s . P a r t I p r e s e n t s a s u m m a r y of the t e s t da ta and the 
a n a l y s i s of the r e s u l t s ob ta ined . P a r t II p r e s e n t s a comple t e l i s t i ng of p e r t i n e n t fuel 
e l e m e n t da ta - including a c c e p t a n c e (quali ty cont ro l ) t e s t s a s wel l a s qual i f ica t ion t e s t 
r e s u l t s . 

NAA-SR-MEMO-10016 P A R T II CONF RD 

T I T L E : SNAP lOA F U E L E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
MARCH. A P R I L 1964 

AUTHOR: A. J. F i t z g e r a l d 6 - 1 2 . 6 4 

ABSTRACT: Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da ta . P a r t II p r e s e n t s IBM l i s t i n g s of a l l t e s t da ta a c c u m u l a t e d to da t e . The 
l i s t i n g s inc lude p e r t i n e n t e l e m e n t a s s e m b l y da ta , a c c e p t a n c e t e s t da ta , and al l qua l ­
if icat ion t e s t da t a . The qual i f ica t ion da t a will be updated p e r i o d i c a l l y . 

NAA-SR-MEMO-10128 P A R T I CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST STATUS R E P O R T - MAY 1964 

AUTHOR: J. D. Whit lock 6 -22-64 

ABSTRACT: Ten fuel e l e m e n t s have r e c e i v e d 5712 h r of endu rance t e s t ing a t 1200®F a f te r 
r e c e i v i n g : 

1) T h e r m a l cycl ing, 

2) High l eve l v i b r a t i o n and shock, and 

3) I s o t h e r m a l r a m p hea t ing . 

Six fuel e l e m e n t s have r e c e i v e d 10 32 hr of e n d u r a n c e t e s t ing at O O O T af te r r e c e i v ­
ing 1 and 2 above and g r a d i e n t r a m p hea t ing . 

N A A - S R - M E M O - 1 2 02 i 
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N A A - S R - M E M O - 1 0 1 2 8 PART 2 CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TESTING - MAY l'-'»b4 

AUTHOR: J. D. Whit lock 6-17-64 

ABSTRACT: Th i s r e p o r t conta ins the da ta f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . The 
n o m e n c l a t u r e i s given in P a r t Z of N A A - S R - M E M O - 9 8 3 1 . 

NAA-SR-MEMO-10208 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F S - 4 C O R E - F U E L E L E M E N T DATA PACKAGES 

W. Sawicky 7 - 1 3 - 6 4 

Cer t i f i ca t ion , t e s t and inspec t ion r e s u l t s and cop ies of a l l w a i v e r s , for the forty fuel 
e l e m e n t s d e l i v e r e d for the SNAP lOA F S - 4 C o r e a r e given h e r e i n . T h e s e fuel e l e ­
m e n t s w e r e s e l ec t ed , by the C o m p a c t S y s t e m s Divis ion, on the b a s i s of equal r e ­
ac t iv i ty among the t h r e e c o r e s , f r o m the 128 fuel e l e m e n t s d e l i v e r e d for the F S . 1, 
F S - 3 and F S - 4 C o r e l oad ings . The a v e r a g e Njj and p e r m e a t i o n r a t e , a s wel l a s the 
to ta l Uran ium, U235 and 81x1203 con ten t s for t h i s C o r e a s r e p o r t e d h e r e i n , was b a s e d 
on the a s s i g n m e n t of the 37 fuel e l e m e n t s m a d e by the Compac t S y s t e m s Divis ion a s 
of th is r e p o r t da t e . Any change in th i s a s s i g n m e n t involving the s u r p l u s fuel e l e m e n t s 
for the C o r e may r e q u i r e r eca l cu l a t i on of the above four C o r e c h a r a c t e r i s t i c s . 

N A A - S R - M E M O - 1 0 2 1 2 P A R T 1 CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST STATUS R E P O R T - JUNE 1964 

AUTHOR: J. D. Whit lock 8-4-64 

ABSTRACT: Ten fviel e l e m e n t s have r e c e i v e d 6552 hr and t h r e e e l e m e n t s have r e c e i v e d 240 h r of 
e n d u r a n c e t e s t i ng at 1200"'F. Six e l e m e n t s have r e c e i v e d 1896 h r of e n d u r a n c e 
t e s t s at 1300 ' 'F . The p e r m e a t i o n r a t e of t h e s e e l e m e n t s a r e g e n e r a l l y d e c r e a s i n g wi th 
t i m e 

N A A - S R . M E M O . 10212 P A R T 2 CONF RD 

T I T L E : SNAP lOA ENVIRONMENTAL TESTING - JUNE 1 Qc.4 

AUTHOR: J, D. Whit lock 7 - 1 3 - 6 4 

ABSTRACT: Th i s r e p o r t conta ins the data f rom the tuei e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . The 
n o m e n c l a t u r e i s given in P a r t 2 of N A A - S R - M E M O - 9 8 3 1 . 

N A A - S R - M E M O - 1 2 02 3 
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N A A - S R - M E M O - 1 0 2 1 3 P A R T I CONF RD 

T I T L E : SNAP lOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , MAY-JUNE 1964 

AUTHOR: 

ABSTRACT: 

A. J. F i t z g e r a l d 7 -20-64 

Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a suinixiary and a n a l y s i s of the 
t e s t da ta . P a r t II p r e s e n t s a de ta i l ed l i s t ing of p e r t i n e n t fuel e l e m e n t da ta - inc lud­
ing a c c e p t a n c e (quali ty cont ro l ) t e s t r e s u l t s a s wcdl a s qual i f icat ion t e s t r e s u l t s . 

N A A - S R . M E M O - 1 0 2 1 3 P A R T II CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F U E L E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
MAY-JUNE 1964 

A. J. F i t z g e r a l d 7 -15 -64 

Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da ta . P a r t II p r e s e n t s IBM l i s t i n g s of a l l t e s t da ta a c c u m u l a t e d to da te . The 
l i s t i n g s inc lude p e r t i n e n t e l e m e n t a s s e m b l y data , a c c e p t a n c e t e s t da ta , and all 
qua l i f ica t ion t e s t da t a . The qual i f icat ion data will be updated p e r i o d i c a l l y . 

NAA-SR-MEMO-10502 P A R T I CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , 
S E P T E M B E R 1964 

A, J. F i t z g e r a l d 

J U L Y -

10-22-64 

Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t 1 p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da t a . P a r t II p r e s e n t s a final l i s t ing of p e r t i n e n t fuel e l e m e n t da ta - including 
r e s u l t s of a c c e p t a n c e (quality cont ro l ) and qual i f ica t ion t e s t s . 

NAA-SR-MEMO-10502 P A R T II CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F U E L E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
J U L Y . AUGUST 1964 

A. J. F i t z g e r a l d 9 -28-64 

Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s an vipdated s u m m a r y and a n a l y s i s 
of the t e s t da ta . P a r t II p r e s e n t s IBM l i s t i n g s of a l l p e r t i n e n t a s s e m b l y accep t ance 
t e s t i n g and qual i f ica t ion t e s t i ng da ta . All qual i f ica t ion t e s t s w e r e comple t ed on 
Augus t 18, 1964. T h e r e f o r e , P a r t II i s the final "data p a c k a g e " for the SNAP lOA 
fuel e l e m e n t qual i f ica t ion t e s t p r o g r a m . 

NAA -SR -M EMO - 12 02 5 
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F U E L TESTING 

NAA-SR-lOSTK CONF RD 

T I T L E : D E V E L O P M E N T A L TESTS SNAP IDA F U E L E L E M E N T S FINAL R E P O R T 

AUTHOR: T. G. P a r k e r , J r . 3-5-65 

ABSTRACT: T e s t s w e r e p e r f o r m e d on e ighteen SNAP 1 OA fuel e l e m e n t s , to e s t a b l i s h the effects 
of m e c h a n i c a l and t h e r m a l e n v i r o n m e n t s . R e s p o n s e of the fuel e l e m e n t s to t e s t 
inputs a r e eva lua ted , b a s e d on changes in hydrogen l o s s r a t e s . Data f r o m p e r f o r m ­
ance t e s t s and d e s t r u c t i v e a n a l y s e s of the fuel e l e m e n t s a r e p r e s e n t e d and d i s c u s s e d . 

An a n a l y s i s of fuel e l e m e n t life under r e a c t o r condi t ions is p r e s e n t e d . P e r f o r m a n c e 
c h a r a c t e r i s t i c s of the t e s t e l e m e n t s a r e t r a n s l a t e d to a flight r e a c t o r c o r e , to show 
the effect on p r e d i c t e d r e a c t o r l i fe . 

NAA-SR-MEMO-10815 CONF RD 

TITLE:: ADDENDUM TO SNAP lOA F S - 1 , 
F S - i, F S . 4 AND F S - 5 SYSTEMS 

F S . 3 AND FS-4 F U E L DATA PACKAGES FOR 

AUTHOR: W. Sawicky 1 2 - 2 9 - 6 4 

ABSTRACT: Subsequent to the p roduc t ion of the fuel and i s s u a n c e of da ta p a c k a g e s for the F S . 1, 
F S . 3 and F S - 4 S y s t e m fuel e l e inen t s , c e r t a i n changes o c c u r r e d that r e q u i r e d s o m e 
addi t iona l fuel t 4 e m e n t s , r e t e s t i n g of s o m e ex is t ing fuel e l e m e n t s , and r e a s s i g n m e n t 
of the elennt>nts to the F S . 3, F S - 4 and F S - 5 S y s t e m s . This r e p o r t is an addendum to 
the o r ig ina l F S - 1 , F S - 3 and F S . 4 fuel e l e m e n t da ta r e p o r t s which u p . d a t e s the da ta 
w h e r e r e t e s t i n g was p e r f o r m e d , and g ives t e s t and inspec t ion r e s u l t s for the add i ­
t ional fuel e l e m e n t s f ab r i ca t ed . The addi t iona l fuel was the Low N]-| . High 801203 
e l e m e n t s . 

The o r ig ina l da ta r e p o r t n u m b e r s a r e NAA-SR. MEMO-9926 ( F S . l fuel), N A A . S R . 
M E M O . 1 0 0 3 3 ( F S . 3 fuel), and NAA-SR-MEMO-10208 ( F S . 4 fuel). 

NAA-SR-10858 CONF RD 

T I T L E : QUALIFICATION TESTING SNAP lOA F U E L E L E M E N T S - FINAL R E P O R T 

AUTHOR: A. J. F i t z g e r a l d 3 -15 -65 

ABSTRACT: An experint iental p r o g r a m was p e r f o r m e d to d e m o n s t r a t e the r e l i ab i l i t y of SNAP 1 OA 
fuel e l e m e n t s to wi ths tand s i m u l a t e d r e a c t o r cond i t ions . This final r e p o r t s u m ­
m a r i z e s the t e s t da ta , which show tha t no s ignif icant d a m a g e was caused by the 
p r e s c r i b e d t h e r m a l and m e c h a n i c a l t e s t s . Based on the da ta , the d e m o n s t r a t e d 
r e l i ab i l i t y , at the 50% confidence l eve l , is 0.6780 for a c o r e load of 37 e l e m e n t s . 
The r e l i ab i l i t y is i n c r e a s e d to 0.7484, again a t the 50% confidence l eve l , when the 
da ta f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m a r e inc luded in the r e l i ab i l i t y 
a n a l y s i s . T h e s e v a l u e s a r e the r e l i ab i l i t y d e m o n s t r a t e d for the fuel e l e m e n t s to 
w i th s t and t h e r m a l cyc le , v i b r a t i o n and shock, r a m p heat ing , and one y e a r of t h e r m a l 
e n d u r a n c e . 

Based on the t e s t data of the qual i f ica t ion e l e m e n t s , r e a c t o r g r a d e e l e m e n t s a r c ex­
pec t ed to l o s e l e s s than 0.02% hydrogen dur ing one y e a r of r e a c t o r o p e r a t i o n . Th i s 
is wel l be low the a l lowable 0.05% hydrogen l o s s . 

N A A -S R -M EMO . 12 02 3 
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F U E L TESTING 

N A A - S R - M E M O - 1 1 0 5 6 CONF RD 

T I T L E : SNAP lOA QUALIFICATION F U E L E L E M E N T S - DATA PACKAGE 

AUTHOR: 

A B S T R A C T : 

A. J. F i t z g e r a l d 2 -24 -b5 

Th i s da ta package con ta ins a l l p e r t i n e n t in format ion ( p e r m e a t i o n t e s t f o r m s , g r a p h s , 
m i c r o p h o t o g r a p h s , e t c . ) used in the p r e p a r a t i o n of NAA.SR-9496 , "Qual i f ica t ion 
Tes t i ng SNAP lOA F u e l E l e m e n t s ( In t e r im R e p o r t ) " and NAA-SR-10858 , "Qual i f ica­
t ion T e s t i n g SNAP lOA F u e l E l e m e n t s (F ina l R e p o r t ) " . 

N A A - S R - M E M O - 1 1 0 5 7 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F U E L LOADING - DRY CRITICAL TESTS, SNAP lOA F S - 5 

R, E. Bedford ?_25-b5 

D e s c r i b e s the following a c t i v i t i e s : Load the SNAP lOA F S - 5 r e a c t o r wi th a full com­
p l e m e n t of fuel e l e m e n t s , p e r f o r m d r u m c a l i b r a t i o n s and d e t e r m i n e e x c e s s r eac t iv i ty 
in a c c o r d a n c e with spec i f ica t ion NA0222- 36. 

I 
N A A - S R - M E M O - 1 1 331 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA F U E L E L E M E N T ENVIRONMENTAL TEST STATUS R E P O R T , JANUARY-
MARCH 1965 

J . L . I s a a c s 4 - 2 9 - 6 5 

None of the 120 fuel e l e m e n t s being t e s t e d in th i s p r o g r a m had a hydrogen l o s s (pe r ­
mea t ion) r a t e which exceeded the speci f ied fa i lu re l imi t of Z.O cc ( S T P ) / h r at 1200 ' 'F . 
All e l e m e n t s have now comple ted p r e - e n d u r a n c e t e s t ing and at l e a s t 2 300 h r of the 
schedu led 1 y r of e n d u r a n c e . In addit ion, ten e l e m e n t s have comple t ed 1 y r of 
e n d u r a n c e . 

N A A - S R - M E M O - 1 1 331 CONF RD 

T I T L E : SNAP IDA ENVIRONMENTAL TEST STATUS R E P O R T , JANUARY-MARCH 19b5 

AUTHOR: J . L. I s a a c s 4 - 2 9 - 6 5 

ABSTRACT: Th i s r e p o r t con ta ins the data f rom the fuel c l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . 

NAA-SR-MEMO-12023 
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N A A - S R - M E M 0 . 1 1 4 5 9 CONF RD 

T I T L E : SNAP 1 OA ENVIRONMENTAL TEST STATUS R E P O R T , A P R I L - J U N K 19b5 

AUTHOR: J . L. I s a a c s 6 - 2 4 . b 5 

ABSTRACT: Th i s r e p o r t con ta ins the data f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . 

NAA-SR-11547 CONF RD 

T I T L E : ENVIRONMENTAL TESTING SNAP lOA F U E L E L E M E N T S 

AUTHOR: 

ABSTRACT: 

J. L . I s a a c s 12 -25-65 

The hydrogen b a r r i e r in fuel e l e m e n t s for SNAP 1 OA r e a c t o r s has shown good h y d r o ­
gen r e t en t i on p r o p e r t i e s at t e m p e r a t u r e s o v e r SOO^F" h ighe r than the m a x i m u m des ign 
fuel t e m p e r a t u r e of the r e a c t o r (1085 " F ) . In fact, a t e m p e r a t u r e e x c u r s i o n to 1475 <'F 
did not s e v e r e l y d a m a g e the hydrogen b a r r i e r of any of the 24 fuel e l e m e n t s involved. 
Thus , the fuel e l e m e n t s have d e m o n s t r a t e d a l a r g e m a r g i n of safety for ope ra t ion in 
a SNAP lOA r e a c t o r . 

NAA-SR-MEMO-1202 3 
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REFLECTOR ASSEMBLY 

NAA-SR-MEMO-8434 CONF RD 

TITLE: lOFSM-1 REFLECTOR ASSEMBLY ACCEPTANCE TEST 

AUTHOR: J. B. Tathwell 4-25-63 

ABSTRACT: A list of all par ts , their respective weights, and tooling assembled to the lOFSMl 
reflector are presented. A check of cr i t ical clearances before and after the high 
temperature - high vacuum acceptance test on the reactor vessel- ref lector assembly 
indicate that adequate c learances were maintained in the test environment. An 
increase in the friction of the coarse drum bearing was found by measuring the 
torque of the unloaded drums before and after test. The use of such torque nriea-
surements in future acceptance testing is recommended as a qualitative means of 
deternaining mater ia l and/or assembly difficulties. 

NAA-SR-9900 CONF RD 

TITLE: SNAP lOA REFLECTOR ASSEMBLY 

AUTHOR: R.I. Je t ter 7-30-64 

ABSTRACT: This report presents a design description and discussion of the s t ructural and 
thermal analysis of the SNAP lOA reflector assembly. 

NAA-SR-MEMO-10142 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

EXAMINATION OF SNAP 10 FSM-1 POSITIONING BRACKET AND REFLECTOR 
HINGE SURFACES 

P. P. King 6-26-64 

SNAP 10 FSM-1 reflector positioning bolt, reflector positioning bracket, reflector 
stop and reflector hinge hard surfaces were examined for degradation after the 90 
day test sequence. Some minor chipping was observed on the aluminum oxide 
coated surfaces and some metal transfer occurred between bolt heads and aluminum 
oxide surfaces. The mating surfaces appear to be in satisfactory condition after 
tes ts with no gross damage, which would compromise the mission objectives. Metal 
t ransfer will not occur in subsequent systems because AI2O3 is substituted for the 
LC-IA chromium carbide coating. 

NAA-SR-MEMO-10161 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

FINAL QUALIFICATION TEST REPORT, SNAP ) OA REFLECTOR BEARINGS -
PART NUMBER lOFSMI-11039 

H. L. Powell 6-30-64 

The purpose of the qualification tests is to demonstrate that the SNAP lOA reflector 
bearings can withstand the environments to which they will be exposed in flight and 
still operate properly. 

NAA-SR-MEMO-12023 
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R E F L E C T O R ASSEMBLY 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IDA QUALIFICATION STATUS R E P O R T : VOLUME IV, COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - R E F L E C T O R ASSEMBLY 
AND RADIATION SHIELD 

J. B r u n i n g s 9 - 2 1 - 6 4 

The SNAP lOA Qual i f ica t ion Sta tus R e p o r t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s vo lume (Volume IV) is one. 

Volume IV con ta ins a d e s c r i p t i o n of the componen t deve lopmen t and qual i f ica t ion t e s t 
s t a tu s of the r e a c t o r r e f l e c t o r a s s e m b l y and r ad i a t i on shield . 

N A A - S R - M E M O - 1 0 3 6 7 CONF RD 

T I T L E : HIGH HUMIDITY, LOW T E M P E R A T U R E R E F L E C T O R BEARING TEST, P A R T 
NUMBER lOFSMI-11039 

AUTHOR: H. L. P o w e l l 8 -19-64 

ABSTRACT: T h r e e s e t s of SNAP lOA r e f l e c t o r b e a r i n g s w e r e t e s t e d in o r d e r to d e t e r m i n e the 
effect of high v a c u u m and low t e m p e r a t u r e on the b e a r i n g s af ter e x p o s u r e to high 
hunaidity. 

N A A - S R - M E M O - 1 0 7 1 8 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DETERMINATION O F PROBABILITY O F E J E C T I O N O F R E F L E C T O R S DURING 
ORBITAL FLIGHT TESTING O F THE SNAP lOA NUCLEAR POWER UNIT 

R. M. Ohlenkamp 2 - 1 5 - 6 5 

Th i s r e p o r t p r e s e n t s a me thod for the so lu t ion of the p r o b l e m of a s c e r t a i n i n g the 
p r o b a b i l i t y of SNAP lOA r e f l e c t o r e jec t ion and hence , r e a c t o r shutdown, af ter an 
o r b i t a l s t a r t u p . C o n s e r v a t i v e so lu t ions a r e g iven in t a b u l a r and g r a p h i c a l f o r m ove r 
the cont inuous p e r i o d f r o m launch to 100 y r . 

NAA-SR-M EMO -12 02 3 
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CONTROL DRUM ASSEMBLY 

NAA-SR-MEMO-8232 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

INTERIM QUALIFICATION TEST R E P O R T SNAP lOA DRUM R E L E A S E ACTUATOR 
THERMAL C Y C L E TESTS 

G. F . Queene r 2-4-63 

The a c t u a t o r s (without squibs) w e r e sub jec ted to 10 t h e r m a l c y c l e s f rom S C F to 
700 ' ' F at a p r e s s u r e of 6 x 10~3 t o r r o r lower . Upon comple t ion of the t e s t s t h e r e 
was no ev idence of p h y s i c a l d a m a g e to the a c t u a t o r s . 

N A A - S R - M E M O - 9 5 8 1 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA DRUM POSITION DEMODULATOR QUALIFICATION IRRADIATION TEST 
(STR 17) 

M. N. Robinson and S. G. K imble 2-27-64 

A qual i f ica t ion i r r a d i a t i o n t e s t of two d e m o d u l a t o r s i s d e s c r i b e d . G a m m a i r r a d i a ­
t ion to 2 x 10? r a d was p e r f o r m e d , D e c e m b e r 30, 1963, to J a n u a r y 13, 1964, at the 
AI Co60 G a m m a Fac i l i t y . Neu t ron i r r a d i a t i o n to 3 x 10^3 nvt (>0. 1 Mev) was p e r ­
fo rmed , J a n u a r y 2 0 - 2 3 , 1964, at the Shield T e s t R e a c t o r . 

The r e s u l t s of inpi le p e r f o r m a n c e t e s t s w e r e p r e s e n t e d . Both d e m o d u l a t o r s exceeded 
the spec i f ied l i m i t s on input i m p e d a n c e and c o a r s e and fine output v o l t a g e s . 

NAA-SR-9615 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP REACTOR CONTROL DRUM DRIVE 

L. G. Kel logg 8-24-64 

The SNAP 2, lOA, and 8 n u c l e a r s y s t e m s a r e d e s i g n e d to p r o v i d e e l e c t r i c a l p o w e r 
on space v e h i c l e s . Although each s y s t e m h a s d i f ferent power c a p a b i l i t i e s , the 
c o n t r o l - d r u m - d r i v e c o m p o n e n t s a r e b a s i c a l l y the s a m e . 

Deve lopmen t of the v a r i o u s c o n t r o l - d r u m - d r i v e componen t s and subcomponen t s f rom 
GFY 1962 to m i d - G F Y 1964 i s d i s c u s s e d . The des ign c r i t e r i a a r e out l ined for e ach 
SNAP s y s t e m . C o m p a r i s o n s a r e m a d e be tween the s y s t e m s to eva lua te t h e i r des ign 
and o p e r a t i o n in the p r e s c r i b e d e n v i r o n m e n t . 

The c o m p o n e n t s and subco inponents r ev i ewed a r e the a c t u a t o r , c o n t r o l l e r , b e a r i n g s , 
g e a r s , and f lexible coup l ings . Data a r e p r e s e n t e d to d e s c r i b e deve lopmen t of the 
SNAP lOA r e f e r e n c e d e s i g n and both the r e f e r e n c e and backup d e s ig n s for the SNAP 
2 and SNAP 8 s y s t e m s . 

In addi t ion to the i n t e g r a t e d c o n t r o l - d r u m d r i v e r e f e r e n c e d e s i g n s , four p o s s i b l e 
backup des ign s c h e m e s a r e a l so p r e s e n t e d for SNAP 2 and SNAP 8. E a c h s c h e m e 
is d i s c u s s e d in t e r m s of s t r u c t u r a l and m e c h a n i c a l des ign , t h e r m a l hea t ing , and 
n u c l e a r sh ie ld ing c o n s i d e r a t i o n s . The concept of a d i r e c t - d r i v e a c t u a t o r mounted 
above the d r u m is p r o m i s i n g and f u r t h e r s tudy is p lanned. 

A c o n t r c j l - d r u m - d r i v e s c h e m e tha t p r o v i d e s fa i lsafe s c r a m capab i l i t i e s for ground 
t e s t i n g of the r e a c t o r s y s t e m has been des igned and proof t e s t ed . The d e t a i l s of 
t h i s des ign a s it app l i e s to SNAP 8 s y s t e m s a r e p r e s e n t e d . 

NAA -SR -M EMO - 12 02 3 
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CONTROL DRUM ASSEMBLY 

N A A - S R - M E M O - 9 8 6 2 UNCL 

T I T L E : MODIB^ED SNAPTRAN lOA/2 -1 S T E P P E R AND I M P U L S E DRIVE SYSTEM CHECK­
OUT 

AUTHOR: 

ABSTRACT: 

F . C. Dye and R. P . Johnson 4-24-64 

A c c e p t a n c e t e s t i ng of the modif ied SNAPTRAN lOA/2 -1 d r i v e uni ts was conducted 
in Canoga P a r k , Ca l i fo rn ia p r i o r to sh ipmen t of the m a c h i n e to the Nat ional R e a c t o r 
T e s t i n g Stat ion (NRTS) in Idaho for ope ra t i on by P h i l l i p s P e t r o l e u m Company. Th i s 
m a c h i n e , which was o r ig ina l l y to have been the SNAPTRAN -2 inach ine , was modif ied 
to p r o v i d e i m p u l s e capabi l i ty and r e p l a c e the o r ig ina l - 1 m a c h i n e . 

The r e s u l t s of the d r i v e s y s t e m checkout a r e given in t h i s r e p o r t and a r e c o m p a r e d 
with the des ign spec i f i ca t ions . D r u m pos i t ion v e r s u s t i m e c u r v e s a r e p r e s e n t e d for 
t yp i ca l m a c h i n e o p e r a t i o n s . The g e n e r a l p e r f o r m a n c e of the s y s t e m was c o n s i d e r e d 
a c c e p t a b l e . 

NAA-SR- 9«98, Volume 1, CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, 
COMPONENTS 

W. J . K u r z e k a , Ed i to r 

VOLUME 1, CONTROL 

8-31-64 

The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of c o m p o ­
nen t s used on the SNAP lOA R e a c t o r for c o n t r o l , safe ty , o p e r a t i o n a l d i a g n o s i s , and 
r ad i a t i on sh ie ld ing . It a l so inc ludes a s u m m a r y of d ev e lo p men ta l effor ts for a 

g round t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a i n . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the c o n t r o l c o m p o n e n t s 
inc luding the c o n t r o l l e r , t e m p e r a t u r e s e n s o r swi tch , a c t u a t o r , and c o n t r o l d r i v e 
c o m p o n e n t s . 

Volume II d s i c u s s e s safety and d iagnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

NAA-SR-MEMO-10252 CONF RD 

T I T L E : INTERIM QUALIFICATION TEST R E P O R T - SNAP lOA CONTROL DRUM 
ACTUATOR 

AUTHOR: T. E. N o r r i s and W. E. B u r n s 7-24-64 

ABSTRACT: Eight c o n t r o l d r u m a c t u a t o r s w e r e r e c e i v e d and sub jec ted to a c c e p t a n c e v i b r a t i o n 
t e s t s . No mal funct ion nor p h y s i c a l d a m a g e was d e t e c t e d d u r i n g t h e s e t e s t s . 

Of the eight uni ts r ece ived , two w e r e sub jec ted to qua l i f ica t ion p e r f o r m a n c e r e c o r d 
t e s t s and sh ipped d i r e c t l y to Ba t t e l l e M e m o r i a l Ins t i tu t e for r a d i a t i o n t e s t s . 

Six uni ts w e r e sub jec ted to in i t ia l p e r f o r m a n c e r e c o r d , t h e r m a l c y c l e , v i b r a t i o n , 
shock, and a c c e l e r a t i o n t e s t s in a c c o r d a n c e with NA0404-006, da ted May 7, 1963. 
Two of the uni ts w e r e a l s o sub jec ted to r ad io f requency i n t e r f e r e n c e t e s t s in 
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NAA-SR-MEMO-10252 CONF RD (Continued) 

ABSTRACT: a c c o r d a n c e with app l i cab le s ec t ions of MIL- I -26600 (2), I n t e r f e r e n c e Cont ro l 
(Continued) R e q u i r e m e n t s , A e r o n a u t i c a l Equ ipment , A m e n d m e n t 2, Not ice 1, da ted June 1, 1962. 

The s ix un i t s , which a r e r e p o r t e d on in th i s r e p o r t , success fu l ly comple t ed t h e i r 
a s s i g n e d t e s t p h a s e s . The con t ro l d r u m ac tua to r has m e t o r exceeded the r e q u i r e ­
m e n t s of NA0404-006 t h rough the above men t ioned t e s t p h a s e s . 

NAA-SR-MEMO-10382 C O N F RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

A C C E L E R A T E D OPERATION TESTS FOR SNAP lOA CONTROL DRUM ACTUATOR 
S/N 2830 and 2831 

N. L. Ray and J. L. N u m m e l i n 8-25-64 

Two SNAP lOA c o n t r o l d r u m a c t u a t o r s . S e r i a l Nos . 2830 and 2831, w e r e subjec ted 
to s e p a r a t e s e r i e s of a c c e l e r a t e d ope ra t i on t e s t s . The t e s t s s i m u l a t e d the ope ra t i ng 
and e n v i r o n m e n t a l condi t ions to which a c t u a t o r s a r e subjec ted in ground and p r e -
flight t e s t i ng of r e a c t o r s y s t e m s . 

N A A - S R - M E M O - 1 0 5 7 2 CONF RD 

T I T L E : SNAPTRAN lOA/2 -1 DRUM CALIBRATION TESTS 

AUTHOR: R. P . Johnson 10-14-64 

ABSTRACT: P e r f o r m de ta i l ed d r u m c a l i b r a t i o n m e a s u r e m e n t s on the SNAPTRAN lOA/2 -1 
r e a c t o r to d e t e r m i n e the indiv idual s t e p p e r and i m p u l s e d r u m wor ths and to d e t e r ­
m i n e the e x c e s s and shutdown r eac t i v i t y v a l u e s for the mach ine . 

N A A - S R - M E M O - 1 0 6 7 0 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F U E L LOADING-DRY CRITICAL TESTS, SNAP lOA F S - 4 

W. N. Louie 12-18-64 

F u e l loading of the SIO F S - 4 SNAP unit was in i t ia ted on October 2 1 , 1964, in 
a c c o r d a n c e with the loading spec i f ica t ion , NAO222-026. T h e r e w e r e no m a j o r 
dev ia t ions f r o m the loading sequence p r e s e n t e d in the spec i f ica t ion , and the p r o c e ­
d u r e was followed without any changes to load the full c o m p l e m e n t of 37 e l e m e n t s . 

4 

NAA-SR-MEMO-107 17 O U O / i 

T I T L E : IRRADIATIOI^QUALIFICATION OF SNAP lOA CONTROL DRUM DRIVE ACTUATORS 

AUTHOR: 

ABSTRACT: 

AND POSITION SENSORS 

M. W a r r e n 12-2-64 

Two SNAP lOA c o n t r o l d r u m d r i v e a c t u a t o r s and two c o n t r o l d r u m pos i t ion s e n s o r s 
w e r e i r r a d i a t e d to to ta l d o s e s f r o m 1.0 to 5.0 x 10^^ nvt >0. 1 Mev and f rom 1.8 to 
5.5 X lO" R dur ing a s i m u l a t e d flight ope ra t i on . The nomina l ope ra t i ng t e m p e r a t u r e s 
w e r e 7 0 0 ' ' F for the a c t u a t o r s and S O O T for the pos i t ion s e n s o r s . The e n v i r o n m e n t a l 
p r e s s u r e r anged f r o m 5 x 10-5 t o r r to 5 x 10"" t o r r , d e c r e a s i n g a s the e x p e r i m e n t 
cont inued. The t e s t componen t s w e r e ma in t a ined at the ope ra t ing t e m p e r a t u r e s for 
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N A A - S R - M E M O - 1 0 7 17 QUO (Continued) 

ABSTRACT: 2600 h r and r e c e i v e d 2183.3 equivalent full power h r , ( E F P H ) , of r a d i a t i o n 
(Continued) du r ing the 16 week e x p e r i m e n t and was equiva len t to a 90 day SNAP r e a c t o r ope ra t ion . 

N A A - S R - M E M O - 1 0 7 4 0 CONB" RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TEST R E P O R T . FINAL QUALIFICATION SNAP lOA LIMIT SWITCH 

W. E. B u r n s and J. N. Numine l ln 11 -20-64 

Seven teen l im i t swi t ches w e r e u t i l i zed in the qua l i f i ca t ion t e s t p r o g r a m . None of the 
s w i t c h e s c o m p l e t e d t h e i r a s s i g n e d t e s t s . Six of the swi t ches w e r e d e s t r o y e d due to a 
t e s t equ ipmen t malfunct ion. The r e m a i n i n g two s w i t c h e s w e r e c r a c k e d du r ing the 
in i t i a l p e r f o r m a n c e r e c o r d t e s t and w e r e not used f u r t h e r in the qua l i f ica t ion t e s t 
p r o g r a m . 

NAA-SR-MEMO-10750 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F INAL COMPONENT QUALIFICATION TEST R E P O R T - SNAP lOA CONTROL DRUM 
ACTUATOR SERIAL NOS. 2820 AND 282Z THROUGH 2828 

W. E. B u r n s 11-24-64 

Eight Cont ro l D r u m A c t u a t o r s , S e r i a l Nos . 2820 and 2822 t h rough 2828, w e r e t e s t e d 
in a c c o r d a n c e with Qual i f ica t ion T e s t Speci f ica t ion NA0404-006. Two A c t u a t o r s , 
S e r i a l Nos . 2822 and 2823, success fu l ly c o m p l e t e d a 96-day dose r a t e r ad i a t i on 
t e s t with no mal func t ions o r f a i l u r e s . S e r i a l Nos . 2820 and 2824 t h rough 2828 
c o m p l e t e d t h e r m a l cyc le , shock, v ib ra t ion , and a c c e l e r a t i o n t e s t s without f a i l u re . 
S e r i a l Nos . 2827 and 2828 c o m p l e t e d R F I t e s t s in a c c o r d a n c e with app l i cab le s ec t i ons 
of MIL-I -26600(2) . A c t u a t o r S e r i a l Nos . 2820. 2824, 2826, 2827 and 2828 s u c c e s s ­
fully c o m p l e t e d the 90 -day t h e r m a l v a c u u m e n d u r a n c e t e s t with no mal func t ions o r 
f a i l u r e s . S e r i a l No. 2825 e x p e r i e n c e d a b r a k e coi l mal funct ion a f te r 213 h o u r s of 
e n d u r a n c e t e s t i ng . The malfunct ion was a t t r i b u t e d to a m a n u f a c t u r i n g e r r o r in the 
b r a k e coi l . Th i s unit was r ep l aced in the qua l i f i ca t ion p r o g r a m with Ac tua to r S e r i a l 
No. 2820. 

The c o n t r o l d r u m a c t u a t o r s a r e c o n s i d e r e d to have m e t the r e q u i r e m e n t s of 
NA04 04-006 . 

N A A - S R - M E M O - 1 1 0 5 7 CONF RD 

T I T L E : F U E L LOADING - DRY CRITICAL TESTS, SNAP lOA F S - 5 

AUTHOR: R. E. Bedford 3 -25-65 

ABSTRACT: D e s c r i b e s the following a c t i v i t i e s : Load the SNAP lOA FS-5 r e a c t o r with a full 
c o m p l e m e n t of fuel e l e m e n t s , p e r f o r m d r u m c a l i b r a t i o n s and d e t e r m i n e e x c e s s 
r e a c t i v i t y in a c c o r d a n c e with spec i f i ca t ion NA0222-36 . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-MEMO-11139 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP lOA CONTROL DRUM POSITION SENSOR DEMODULATOR NElOFSl-24-010 
FINAL COMPONENT QUALIFICATION TEST REPORT, SERIAL NOS. 06, 18, 25, 
26 AND 29 

B. J. Blau 3-9-65 

Five SNAP lOA control drum position sensor demodulators were tested to the 
requirements of Qualification Test Specification NA0403-023. Although the demodu­
lators did not perform in complete accordance with the specification, qualification 
testing revealed that the component, although having certain limitations, can perform 
its originally intended diagnostic function. 

NAA-SR-MEMO-11306 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

CONTROL DRUM CALIBRATION 

T. L. Langell and H. D. May 3-24-65 

The reactivity worth at any angular position was near predicted control drum worth 
curve in the qualification test specification (NR 7561-23). Test results therefore 
meet the requirements established by the specification. Control druin position 
indicator calibration curves were plotted showing Datex Precision Position indicator 
readings vs. flight position sensor outputs. 

NAA-SR-MEMO-12 023 
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N A A - S R - M E M O - 7 7 5 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ACTUATION O F THE SNAP lOA E N D - O F - L I F E SHUTDOWN DEVICE 

J. D. Wilde 9-27-62 

It i s a r g u e d tha t the c a s e of t o t a l l o s s - o f - f l o w i s the m o s t c o n s e r v a t i v e b a s i s for 
eva lua t ing the end-of - l i f e t e m p e r a t u r e d e c r e a s e . T e m p e r a t u r e s in the body of the 
end-o f - l i f e dev ice wil l fall f r o m a m i n i m u m of 100"F dur ing useful life to 5 6 3 ° F 
following l o s s of flow. The d i f fe rence , a p p r o x i m a t e l y 440 " F , should be the b a s i s 
for d e s i g n and eva lua t ion of the a c t u a t o r . The AT c a n be i n c r e a s e d f rom 4 4 0 " F 
to 495 " F by gold coat ing the i n b o a r d s ide of the NaK line to which the dev ice i s 
a t t ached . Th i s r e d u c e s the r a d i a t i o n f r o m the r e f l e c t o r and r e d u c e s the t e m p e r a t u r e 
of the end-o f - l i f e shutdcwn dev ice . 

N A A - S R - M E M O - 8 2 4 4 C O N F RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

AN EVALUATION O F THE TECHNIQUES FOR E N D - O F - L I F E SHUTDOWN OF 
ORBITING SNAP REACTORS 

N. K. J a m i s o n 3-29-63 

Two t e c h n i q u e s for the end-of - l i f e shutdown of o rb i t ing SNAP r e a c t o r s a r e p r e s e n t e d . 
One t echn ique c o n s i s t s of two a l t e r n a t i v e m e t h o d s for the d e s t r u c t i o n of the r e a c t o r 
c o r e . Th i s t echn ique (and o t h e r s ) have b e e n i nves t i ga t ed dur ing the p a s t yea r . 

N A A - S R - 9 2 3 1 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EVALUATION O F AN E N D - O F - L I F E SHUTDOWN DEVICE FOR NUCLEAR 
R E A C T O R S 

D. G. Ol ive r and C. A. Willis 6-26-64 

It i s shown tha t in m a n y a e r o s p a c e r e a c t o r m i s s i o n s , a r e l i a b l e shutdown dev ice i s 
r e q u i r e d to r e d u c e the p o t e n t i a l r a d i o l o g i c a l h a z a r d s p r e s e n t e d by a r e a c t o r tha t 
r e t u r n s f r o m o rb i t . F r o m p r e l i m i n a r y d e s i g n and deve lopmen t c o n s i d e r a t i o n s , 
r e a c t o r d e s i g n s a p p e a r s f eas ib le without s igni f icant ly affecting m i s s i o n o p e r a t i o n o r 
p o w e r s y s t e m re l i ab i l i t y . It i s conc luded tha t deve lopmen t and d e m o n s t r a t i o n ef for ts 
should be in i t ia ted . 

N A A - S R - M E M O - 1 0 7 5 6 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

QUALIFICATION IRRADIATION O F SNAP lOA E L E C T R I C A L L Y ACTUATED BAND 
R E L E A S E DEVICES 

M. W a r r e n and P . D. M a c E w a n 1 1 - 3 0 - 6 4 

Two e l e c t r i c a l l y ac tua ted band r e l e a s e d e v i c e s (EABRDs) w e r e i r r a d i a t e d at an 
a v e r a g e t e m p e r a t u r e of 650 F for 924 h r at an a v e r a g e p r e s s u r e of about 1 x 10-5 
t o r r . The t o t a l dose of about 9.7 x lO^^ nvt >0 .1 Mev was obta ined at a dose r a t e of 
about 3.3 X 10^^ nv for 819.9 equiva len t full power h r of r e a c t o r opera t ion . One 
EABRD was f i red dur ing i r r a d i a t i o n and r e q u i r e d 812 w - s e c for s e p a r a t i o n to o c c u r . 
P o s t - i r r a d i a t i o n examina t ion of the r e m a i n i n g EABRD showed that no s ignif icant 
c r e e p o c c u r r e d . 

N A A - S R - M E M O - 1 2 023 
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SHIELD DESIGN, ANALYSIS, AND TESTING 

N A A - S R - M E M O - 4 9 8 5 S E C R E T RD 

T I T L E : STATUS OF SNAP SHIELDING 

AUTHOR: F . H. C l a r k 2 - 1 7 - 6 0 

ABSTRACT: T h i s note is intended to p r e s e n t the p r o b l e m s e n c o u n t e r e d in sh ie ld ing SNAP s y s t e m s 
for s a t e l l i t e appl ica t ion . Sect ion II d e a l s with dose and veh ic l e c o n s t r a i n t s - l a r g e l y 
ou t s ide the p u r v i e w of the power p lant - but c o n s i d e r a t i o n s which domina te sh ie ld 
d e s i g n and in rough magn i tude d e t e r m i n e sh ie ld weight . Sect ion III d e a l s with sh ie ld 
d e s i g n i t se l f and p r o b l e m s a s s o c i a t e d . Sect ion IV men t ions b r i e f ly Van Allen 
r ad ia t ion . 

N A A - S R - M E M O - 5 1 0 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

E X P E R I E M N T A L SHIELDING EVALUATION O F THE S E T F USING SDR-I AND 
SNAP 10 AS RADIATION SOURCES 

R. L. T o m l i n s o n 3 - 2 9 - 6 0 

The SNAP E n v i r o n m e n t a l T e s t Fac i l i t y , which is now under cons t ruc t i on , has been 
d e s i g n e d for the fu l l -power t e s t i ng of unsh ie lded SNAP r e a c t o r s in an e n v i r o n m e n t 
tha t will a p p r o a c h tha t of s a t e l l i t e cond i t ions . Spec ia l c a r e has been o b s e r v e d in i t s 
d e s i g n to fac i l i t a t e p e r s o n n e l a c c e s s to the power t e s t c e l l s in which the r e a c t o r s 
wil l be o p e r a t e d , af ter a wai t ing p e r i o d of 30 days and r e m o v a l of a l l p o r t a b l e e q u i p ­
m e n t tha t h a s been exposed to the n u c l e a r r a d i a t i o n p r e s e n t dur ing r e a c t o r o p e r a t i o n 
at full o r f r ac t iona l p o w e r l e v e l s . In t h i s r e g a r d , many spec i a l f e a t u r e s have b e e n 
d e s i g n e d into th i s faci l i ty . Th i s r e p o r t wil l dea l only with the eva lua t ion of t h o s e 
f e a t u r e s c o n c e r n e d with n u c l e a r r ad i a t ion and sh ie ld ing as they affect the o p e r a t i o n 
of t h e S E T F . 

N A A - S R - M E M O - 6 9 3 7 UNCL 

T I T L E : SNAP lOA PROGRAM REVISION - SHIELD SPECIFICATION CHANGE 

AUTHOR: R. F . Wilson 1 2 - 1 3 - 6 1 

ABSTRACT: Th i s documen t is a s ingle shee t which p r e s e n t s the schedu le r e v i s i o n for the Non-
N u c l e a r and N u c l e a r s y s t e m s in which the f i r s t F l igh t D e l i v e r y was changed f rom 
J a n u a r y , 1963 to May, 1963. 

N A A - S R - M E M O - 7 3 8 5 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA P S M - 1 SHIELD THERMAL TEST 

E. C. P h i l l i p s 5 - 1 0 - 6 2 

A t h r e e p h a s e t h e r m a l t e s t was p e r f o r m e d on the SNPA lOA P S M - 1 shield . P h a s e I 
c o n s i s t e d of hea t ing the sh ie ld to 800®F for t h r e e h o u r s , and cooling the sh ie ld at 
2 0 ° F / h r . P h a s e II c o n s i s t e d of hea t ing at ZQOF/hr to 800®F then cool ing at 6 0 ° F / h r . 
P h a s e III c o n s i s t e d of hea t ing and cool ing the sh ie ld to and f rom 800®F at 60 '>F/hr 
t h r e e t i m e s . 
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NAA-SR-MEMO-7608 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

T E M P E R A T U R E S OF THE SNAP lOA RADIATION SHIELD 

J. D. Wilde 7 -31-62 

D e t e r m i n e s the t e m p e r a t u r e d i s t r i b u t i o n in the sh ie ld and shie ld ca s ing , both dur ing 
the s t a r t u p t r a n s i e n t and at s t e a d y - s t a t e . R e p e a t s for the c a s e of no i n t e r n a l hea t 
g e n e r a t i o n to d e t e r m i n e t e m p e r a t u r e s du r ing n o n - n u c l e a r t e s t s . F r o m the r e s u l t s , 
finds the s h i e l d - t o - c a s i n g c l e a r a n c e s in the hot condi t ion and the vo lume m e a n 
t e m p e r a t u r e s of the can and sh ie ld for p r e s s u r e bui ldup c a l c u l a t i o n s . 

N A A - S R - M E M O - 8 3 5 4 CONF RD 

T I T L E : PRELIMINARY INVESTIGATION O F AN A L T E R N A T E HYDRIDE FOR SNAP SHIELDS 

AUTHOR: R. S. Hubner 4 - 2 - 6 3 

ABSTRACT: To d e t e r m i n e f r o m r e i n o v a l t h e o r y the r e l a t i v e m e r i t s of b e r y l l i u m hydr ide a s a 
neu t ron sh ie ld m a t e r i a l for SNAP s y s t e m s . 

N A A - S R - M E M O - 8 7 6 8 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

FAST NEUTRON FLUX THROUGH THE SNAP lOA SHIELD AS C O M P U T E D BY 
SEVERAL METHODS 

J. A. B e l c h e r and W. M. F a r r 7-23-63 

F a s t n e u t r o n f luxes t h rough the SNAP lOA sh ie ld a s computed by s e v e r a l m e t h o d s 
a r e c o m p a r e d . The m e t h o d s and t h e codes us ing the me thods a r e : (1) n e u t r o n 
t r a n s p o r t - DTK, (2) n e u t r o n diffusion - AIM-6 , (3) Monte C a r l o - F M C - N , and 
(4) neu t ron r e m o v a l t h e o r y - 14-0 . T h e s e v a r i o u s me thods p r e d i c t e d f luxes t h rough 
the sh ie ld which a g r e e r e a s o n a b l y wel l . On the b a s i s of t h e s e a n a l y s e s and r e c e n t 
Shield T e s t F a c i l i t y e x p e r i m e n t s , a l i t h ium h y d r i d e r e m o v a l c r o s s sec t ion of 0. 156 
c m - 1 i s r e c o m m e n d e d for use in r e m o v a l t h e o r y code s tud ies of the SNAP lOA shic^ld. 
C o m p a r a b l e a n a l y s i s of the SNAP 2 sh ie ld i nd i ca t e s that a r e m o v a l c r o s s sec t ion of 
0. 160 c m - 1 i s va l id for use in SNAP 2 shie lding s t u d i e s . 

NAA-SR-MEMO-8768 Addendum CONF RD 

T I T L E : LiH CROSS SECTION DETERMINATION FOR REMOVAL THEORY CODES 

AUTHOR: R. D. Ande r son , J r . 7-23-63 

ABSTRACT: To c o r r e l a t e a r e a l i s t i c 14-0 code r e m o v a l c r o s s sec t ion with computed fluxes 
obtained us ing AIM-6 and DTK n u c l e a r codes . 

N A A - S R - M E M O - 9 0 1 3 CONF RD 

T I T L E : T H E R M A L CONDUCTIVITY O F SNAP SHIELDS 

AUTHOR: N. F . Dav ie s 9-20-63 

ABSTRACT: An effect ive va lue of the t h e r m a l conduct iv i ty of a c a s t l i th ium hyd r ide sh ie ld was 
d e t e r m i n e d e x p e r i m e n t a l l y with the aid of the T A P - I I c o m p u t e r code (Ref. 1). 

NAA -SR -M EMO - 12 02 3 
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NAA-SR-9647 UNCL 

T I T L E : 

AUTHOR: 

SNAP lOA RADIATION SHIELD ANALYSIS 

J. A. B e l c h e r , W. A. Flynn and R. J. T h o m s o n 10-15-64 

ABSTRACT: The final a n a l y s i s of the SNAP lOA flight s y s t e m rad ia t ion sh ie ld h a s been comple t ed . 
T h i s r e p o r t s u m m a r i z e s the r e s u l t s . 

P r e l i m i n a r y a n a l y s i s of the sh ie ld d e s i g n ind ica ted t ha t the d i r e c t p e n e t r a t i o n dose 
at the 5-ft d i a m e t e r r e f e r e n c e dose p lane 17. 5 ft f rom the lower face of the r e a c t o r 
c o r e would m e e t the flight des ign ob jec t ives of 10 ' nvt and 10 ' r for one y e a r of 
ope ra t i on . Subsequent a n a l y s i s ind ica ted that due to s c a t t e r i n g effects f rom the 
edges of c o n t r o l d r u m s , the NaK piping a round the sh ie ld , and the t h e r m o e l e c t r i c 
c o n v e r t e r s y s t e m , s o m e r eg ions of the dose p lane would be exposed to d o s e s beyond 
the speci f ied l i m i t s . However , t h rough jud ic ious placeixient and h a r d e n i n g of 
r ad i a t ion s ens i t i ve instruiTienls and the somewha t loca l i zed n a t u r e of the s c a t t e r i n g 
ef fec ts , an i n c r e a s e in shie ld s i z e for the SNAl^ lOA flight t e s t was not w a r r a n t e d . 

N A A - S R - 9 8 9 8 , Volume II CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 3, SHIELD, 
GROUND TEST ASSEMBLY, AND MATERIALS APPLICATIONS 

W. J. K u r z e k a , Ed i to r Z-10-65 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u o i m a r i a e s the dea ign , deve lopmen t , and t e s t of c o m p o ­
nen t s used on the SNAP lOA Reac to r for c o n t r o l , safe ty , o p e r a t i o n a l d i a g n o s i s , and 
r ad i a t i on sh ie ld ing . It a l so inc ludes a s u m m a r y of d e v e l o p m e n t a l ef for ts for a 
g round t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the c o n t r o l c o m p o n e n t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r swi tch , a c t u a t o r and con t ro l d r i v e 
c o m p o n e n t s . 

Volume 11 d i s c u s s e s safety and d i agnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , ground t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

NAA-SR-9i»01 CONF RD 

T I T L E : MECHANICAL DESIGN OF THE SNAP lOA RADIATION SHIELD 

AUTHOR: J. D. Su ther land 6-30-64 

ABSTRACT: The SNAP lOA Radia t ion Shield is d e s c r i b e d . The in fo rma t ion p r e s e n t e d s u m m a r i z e s 
the r e s u l t s obta ined f rom a n a l y t i c a l and t e s t p r o g r a m s which w e r e d e v i s e d to suppor t 
the m e c h a n i c a l des ign of the sh ie ld a s s e m b l y . 
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N A A - S R - M E M O - 1 0 2 3 4 C O N F RD 

T I T L E : SNAP lOA QUALIFICATION STATUS R E P O R T , VOLUME 4, COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - R E F L E C T O R ASSEMBLY 
AND RADIATION SHIELD 

AUTHOR: J. B r u n i n g s 9 - Z 1 - 6 4 

ABSTRACT: The SNAP lOA Qual i f ica t ion Status R e p o r t , NAA-SR-MEMO-10234 , c o m p r i s e s six 
v o l u m e s , of which th i s vo lume (Volume IV) is one. 

Volume IV con ta ins a d e s c r i p t i o n of the componen t deve lopment and qual i f ica t ion 
t e s t s t a t u s of the r e a c t o r r e f l ec to r a s s e m b l y and rad ia t ion shie ld . 

N A A - S R - M E M O - 1 0 7 6 6 CONF RD 

T I T L E : COMPRESSIVE C R E E P O F CAST LITHIUM HYDRIDE 

AUTHOR: E . C . P h i l l i p s l Z - 2 - 6 4 

ABSTRACT: P r e s e n t s the c o i n p r e s s i v e c r e e p p r o p e r t i e s of c a s t l i th ium hydr ide unde r loads up 
to 150 ps i and t e m p e r a t u r e s up to H O O T . 

N A A - S R - M E M O - 1 0 7 9 4 UNCL 

T I T L E : 

AUTHOR: 

DENSITY DETERMINATION O F CAST LITHIUM HYDRIDE, AND CAST LITHIUM 
HYDRIDE-TUNGSTEN ALLOY OR ZIRCONIUM HYDRIDE AGGREGATES 

F. H. Welch 12-14-64 

ABSTRACT: The d e n s i t i e s of c a s t l i t h ium hyd r ide , and c a s t l i thiuin h y d r i d e - t u n g s t e n al loy, and 
c a s t l i t h i u m h y d r i d e - z i r c o n i u m hyd r ide a g g r e g a t e s w e r e d(>terinined to be 0. 780 
+ 0. 001 g / m l , 9. 30 iO. 21 g / m l , and 3. 77 10. 17 g / m l , r e s p e c t i v e l y , us ing the hydro­
s t a t i c weighing t echn ique with n o r m a l oc tane subs t i tu ted for wa te r . 

N A A - S R - M E M O - 1 1 1 7 3 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EVALUATION O F A CAST LITHIUM HYDRIDE SHIELD B A C K F I L L E D WITH 
LITHIUM M E T A L 

J. A. Quealy 3-16-65 

P r e p a r a t i o n , t e s t i n g , and eva lua t ion of a c a s t l i t h ium hydr ide shie ld conta in ing 
l i t h i u m m e t a l in the vo ids be tween the sh ie ld v e s s e l and l i th ium hyd r ide <is well as 
within the c r a c k s and vo ids ins ide . 

N A A -S R -M EM O - 12 02 3 
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NAA-SR-MEMO-11422 CONF RD 

T I T L E : E F F E C T I V E THERMAL CONDUCTIVITY OF A LITHIUM HYDRIDE SHIELD BACK­
F I L L E D WITH LITHIUM M E T A L 

AUTHOR: P . H. Hor ton 6 - 3 - 6 5 

ABSTRACT: An effect ive va lue for the bulk t h e r m a l conduct iv i ty of a c a s t l i t h ium hyd r ide sh ie ld 
backf i l led with l i t h ium m e t a l was d e t e r m i n e d to be 3. 65 tO. 35 B T U / h r ft «>F in both 
the hea t up and cool down t e s t s in the t e m p e r a t u r e r a n g e of 700 to g O O T . The 
t h e r m a l conduct iv i ty of the s a m e shield , p r i o r to the l i th ium m e t a l backf i l l , was 
d e t e r m i n e d to be 2. 9 B T U / h r ft " F for the s a m e t e m p e r a t u r e r ange . A 26 p e r c e n t 
i n c r e a s e in t h e r m a l conduct iv i ty was ach ieved by the l i th ium backf i l l of the shie ld . 

NAA-SR-MEMO-11515 CONF RD 

T I T L E : A MOLD R E L E A S E FOR CASTING LITHIUM HYDRIDE 

AUTHOR: E . G . P h i l l i p s 7 - 3 0 - 6 5 

ABSTRACT: D e s c r i b e s a nnold r e l e a s e for use in ca s t i ng l i t h i u m hyd r ide . The mold r e l e a s e 
a l lows ea sy s e p a r a t i o n of the c a s t l i th ium hyd r ide f r o m the mold without d a m a g e . 

NAA-SR-MEMO-12 023 
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N A A - S R - M E M O - 3 2 7 3 S E C R E T RD 

T I T L E : 

AUTHOR: 

T R I P R E P O R T - VISIT TO MINNESOTA MINING AND MANUFACTURINCi TO 
DISCUSS DIRECT T H E R M O E L E C T R I C ENERGY CONVERSION 

D . J . C o c k e r a m 10 -30 -58 

ABSTRACT: The p u r p o s e of the v i s i t w a s to d e t e r m i n e the p r e s e n t s t a t u s of the t h e r m o e l e c t r i c 
c o n v e r s i o n p r o j e c t . 

N A A - S R - M E M O - 4 1 6 7 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

T H E R M O E L E C T R I C CONVERTER FOR SNAP 10 SYSTEM 

A. W. Th ie le 9-28-59 

This spec i f i ca t ion d e l i n e a t e s the r e q u i r e m e n t s for a t h e r m o e l e c t r i c c o n v e r s i o n dev ice 
to be used with a n u c l e a r r e a c t o r hea t s o u r c e . The SNAP 10 s y s t e m will p rov ide an 
aux i l i a ry power unit for s p a c e app l i ca t i ons . As such, the c o n v e r t e r , a s p a r t of th i s 
s y s t e m , wil l be subjec t to c e r t a i n unique rec ju i r emen t s in r e g a r d to weight and 
e n v i r o n m e n t . 

N A A - S R - M E M O - 6 4 2 2 S E C R E T DI 

T I T L E : STATUS R E P O R T ON SNAP- lOA ENCAPSULATION PROGRAM 

AUTHOR: E. L. Reed 5 -17 -61 

ABSTRACT: The p u r p o s e of th i s in ter im, r e p o r t i s to r e v i e w the v a r i o u s a p p r o a c h e s that have been 
p u r s u e d at AI to da te t o w a r d the goal of developing a su i t ab l e encapsu la t ing m a t e r i a l 
for p r o t e c t i n g l ead t e l i u r i d e bod ie s f r o m e x c e s s i v e m a t e r i a l l o s s under the o p e r a t i n g 
condi t ions spec i f ied for the SNAP-lOA t h e r m o e l e c t r i c dev ice . The p r e s e n t SNAP-lOA 
concep t r e q u i r e s a t h e r m o e l e c t r i c dev ice tha t wil l o p e r a t e in a space e n v i r o n m e n t 
for at l e a s t 10, 000 h o u r s with l e s s than 10 p e r cent output deg rada t ion . The hot and 
cold j unc t i on o p e r a t i n g t e m p e r a t u r e s in s p a c e have been se t at 900 ' ' F and GOO^F, 
r e s p e c t i v e l y . A combina t ion of p and n type lead t e l i u r i d e bod ie s h a s been spec i f ied 
a s the t h e r m o e l e c t r i c m a t e r i a l tha t wi l l be used to g e n e r a t e the p r e s c r i b e d p o w e r 
output of the SNAP-lOA dev ice . 

N A A - S R - M E M O - 6 7 7 6 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

R E S U L T S O F E L E M E N T P E R F O R M A N C E TESTING THROUGH S E P T E M B E R 7, 1961 

J. H. Wal te r and C. G. B e r g d o r f 1 0 - 6 - 6 1 

The t e s t s c o n s i s t of o p e r a t i n g the e l e m e n t s in a AT aga ins t a m a t c h e d load, a l lowing 
the m e a s u r e m e n t a n d / o r ca l cu la t ion of p o w e r output, e l e m e n t vo l tage and e l e m e n t 
r e s i s t a n c e . Some of the t e s t s c o n s i s t of m e r e l y b r ing ing the e l e m e n t up to the 
d e s i r e d ope ra t i ng t e m p e r a t u r e s , r e c o r d i n g the da ta , and t e r m i n a t i n g the t e s t s . 
O t h e r s a r e left for ex tended p e r i o d s of t i m e to d e t e r m i n e the l o n g - t e r m s tab i l i ty 
of the e l e m e n t s . The da ta obta ined i s eva lua t ed by c o m p a r i n g it with the v a l u e s 
c a l c u l a t e d for the b a r e m a t e r i a l f r o m vendor p r o p e r t y c u r v e s . 

N A A - S R - M E M O - 1 2 0 2 3 
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N A A - S R - 6 9 0 1 CONF RD 

T I T L E : CERAMIC COATINGS FOR LEAD T E L L U R I D E T H E R M O E L E C T R I C E L E M E N T S 

AUTHOR: 

ABSTRACT: 

D. O. Ra l e igh 3 -1 -62 

A n u m b e r of p r e l i n a i n a r y a d h e r e n c y e x p e r i m e n t s , as wel l a s r e c o u r s e to we t tab i l i ty 
t h e o r y , ind ica ted tha t lead t e l i u r i d e is difficult to wet with i n e r t , homogeneous m e l t s . 
A technique was developed . 

N A A - S R - M E M O - 6 9 6 6 CONF RD 

T I T L E : SUMMARY R E P O R T AI'S E F F O R T ON T H E R M O E L E C T R I C CONVERTER FOR 
SNAP 10 A 

AUTHOR: 

ABSTRACT: 

M. H. B ins tock 1-24-62 

A t o m i c s I n t e r n a t i o n a l under took the p r o b l e m of developing m e t h o d s and proof t e s t i n g 
the P b T e v a c u u m des ign T / E c o n v e r t e r for SNAP lOA s y s t e m . Th i s r e p o r t d e s c r i b e s 
the deve lopmen t work , des ign work , p r o c e s s eng inee r ing work , qua l i ty a s s u r a n c e 
p r o g r a m and pi lot p lant ac t iv i ty which r e s u l t e d in a s u c c e s s f u l conc lus ion to the 
p r o b l e m . In addi t ion, p e r f o r m a n c e and e n v i r o n m e n t a l t e s t i n g was done to ind ica te 
the p r o b l e m s which s t i l l r e m a i n to be solved. 

N A A - S R - 7 0 2 1 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DESIGN, ANALYSIS, AND FABRICATION O F T H E R M O E L E C T R I C MODULES FOR 
SNAP lOA 

P . P . King and G. W. M e y e r s 6 -1 -62 

The des ign , a n a l y s i s , and f ab r i ca t i on deve lopmen t of lead t e l i u r i d e t h e r m o e l e c t r i c 
m o d u l e s for the SNAP lOA t h e r m o e l e c t r i c c o n v e r t e r a r e d i s c u s s e d in de t a i l . Two 
des igns w e r e deve loped tha t could be f ab r i ca t ed with a h igh a s s u r a n c e of qua l i ty and 
t h e r m o e l e c t r i c cont inui ty . T w e n t y - s e v e n 2 6 - e l e m e n t m o d u l e s w e r e f a b r i c a t e d 
dur ing a t h r e e - w e e k p e r i o d , to d e m o n s t r a t e p r o d u c t i o n c a p a b i l i t i e s and to supply 
m o d u l e s of flight conf igura t ion for p e r f o r m a n c e t e s t i ng . 

NAA-SR-7036 UNCL 

T I T L E : P R O C E S S D E V E L O P M E N T AND FABRICATION OF P b T e T H E R M O E L E C T R I C 
E L E M E N T S 

AUTHOR: F . R. Benne t t and K. Lang rod 10-30-62 

ABSTRACT: The d e v e l o p m e n t and f ab r i ca t ion of l ead t e l i u r i d e p e l l e t s , con tac ted to i r o n end c a p s , 
for use a s e l e m e n t s in t h e r m o e l e c t r i c c o n v e r t e r s for the SNAP lOA p r o g r a m , i s 
d e s c r i b e d . 

The me thod adopted c o n s i s t s of con tac t ing , by hot p r e s s i n g in a c o n t r o l l e d a t m o s p h e r e , 
24 p e l l e t s s i m u l t a n e o u s l y , us ing 4 - l a y e r , 6 -cav i ty g r a p h i t e d i e s . 

The o p t i m u m hot p r e s s i n g p a r a m e t e r s w e r e found to be 5000 psi at ISSO^F for 30 min . 

S e v e r a l thousand e l e m e n t s w e r e p r o d u c e d by th i s r e l a t i v e l y h i g h - v o l u m e p r o c e s s , 
modifying the n o r m a l l y s low and expens ive hot p r e s s i n g by the u s e of m u l t i l a y e r , 
mu l t i c av i t y d i e s and au toma t i c c o n t r o l s . 
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N A A - S R - M E M O - 7 0 4 1 C O N F DI 

T I T L E : P E R F O R M A N C E EVALUATION O F P b T e T H E R M O E L E C T R I C CONVERTER 
MODULES 

AUTHOR: 

ABSTRACT: 

P . E. E lk ins and W. R. McCurn in 2 - 1 6 - 6 2 

The A t o m i c s In t e rna t i ona l 4 - e l e m e n t m.odules eva lua ted in t h i s r e p o r t w e r e t e s t e d 
at s i m u l a t e d t e m p e r a t u r e condi t ions to d e t e r m i n e the component i n t eg r i t y and p e r ­
f o r m a n c e c h a r a c t e r i s t i c s . T h r e e of the four m o d u l e s eva lua ted h e r e w e r e heav i ly 
i n s t r u m e n t e d with t h e r m o c o u p l e s to d e t e r m i n e heat t r a n s f e r c h a r a c t e r i s t i c s of the 
c o m p o n e n t s and the b r a z e d j o in t s be tween the componen t s at s i m u l a t e d t e m p e r a t u r e 
cond i t ions . The m o d u l e s w e r e each t e s t e d a to t a l of 310 h r at t e m p e r a t u r e . The 
m o d u l e s w e r e then sub jec ted to a p o s t - t e s t examina t ion which c o n s i s t e d ma in ly of a 
m e t a l l u r g i c a l eva lua t ion of the b r a z e d j o i n t s and componen t s in the m o d u l e s . The 
p e r f o r m a n c e t e s t r e s u l t s w e r e s u m m a r i z e d in t abu l a r and g r a p h i c a l fo rm. The 
p o s t - t e s t eva lua t ion i s s u m m a r i z e d in t a b u l a r fo rm, and inc ludes p h o t o g r a p h s of the 
c r o s s - s e c t i o n of e ach e l e m e n t in the m o d u l e s and p h o t o m i c r o g r a p h s of s o m e ol the 
c o m p o n e n t s and b r a z e d j o i n t s . 

N A A - S R - 7 0 6 4 C O N F RD 

T I T L E : ENCAPSULATION O F LEAD T E L L U R I D E T H E R M O E L E C T R I C E L E M E N T S 

AUTHOR: 

ABSTRACT: 

I. J . G r o c e and E. L. Reed 6 -1 -62 

One t h e r m o e l e c t r i c m a t e r i a l t ha t migh t b e used in the S y s t e m s for N u c l e a r Aux i l i a ry 
P o w e r (SNAP lOA) c o n v e r t e r was lead t e l i u r i d e (PbTe) . In o r d e r to use P b T e in 
t h i s c o n v e r t e r , under the e n v i r o n m e n t a l cond i t ions of 9 0 0 ° F and v a c u u m , it was 
n e c e s s a r y to p r e v e n t s u b l i m a t i o n l o s s of the P b T e , by encapsu l a t i on o r s o m e o t h e r 
me thod , without exceed ing a 5% hea t shunt o r a 1% e l e c t r i c a l shunt th rough the 
encapsu l a t i on m a t e r i a l . S e v e r a l encapsu la t i ng m e t h o d s w e r e t r i e d , including 
p l a s m a f l ame s p r a y i n g of c e r a m i c s , s l e e v e s , vapo r depos i t i on of c e r a m i c s , e l e c t r o -
p h o r e t i c depos i t i on of c e r a m i c s , coa t ing with hea t c u r i n g c e m e n t s , and sp ray ing and 
f i r ing of e n a m e l s . 

N A A - S R - 7 2 8 8 UNCL 

T I T L E : STATISTICAL ANALYSIS O F SNAP lOA T H E R M O E L E C T R I C CONVERTER 
E L E M E N T PROCESS D E V E L O P M E N T VARIABLES 

AUTHOR: S. H. F i t c h and J. W. M o r r i s 12-15-52 

ABSTRACT: S t a t i s t i c a l a n a l y s i s , p r i m a r i l y a n a l y s i s of v a r i a n c e , is appl ied to eva lua te s e v e r a l 
f a c t o r s involved in the deve lopmen t of su i t ab le f a b r i c a t i o n and p r o c e s s i n g t e c h n i q u e s 
for the p r o d u c t i o n of l ead t e l i u r i d e t h e r m o e l e c t r i c e l e m e n t s for the SNAP lOA e n e r g y 
c o n v e r s i o n s y s t e m . The a n a l y s i s m e t h o d s a r e d e s c r i b e d in s o m e d e t a i l as to t h e i r 
app l i ca t ion for d e t e r m i n i n g the effects of v a r i o u s p r o c e s s i n g s t e p s , e s t ab l i sh ing 
the va lue of ind iv idua l o p e r a t i o n s , and eva lua t ing the s ign i f icance of t e s t r e s u l t s . 
The e l i m i n a t i o n of u n n e c e s s a r y o r d e t r i m e n t a l p r o c e s s i n g s t e p s was a c c o m p l i s h e d 
and the n u m b e r of r e q u i r e d t e s t s was s u b s t a n t i a l l y r e d u c e d by appl ica t ion of t h e s e 
s t a t i s t i c a l m e t h o d s to the SNAP lOA p r o d u c t i o n deve lopmen t effort. 
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NAA-SR-7289 UNCL 

TITLE: QUALITY CONTROL PROGRAM FOR SNAP lOA THERMOELECTRIC ELEMENTS 

AUTHOR: J. W. Morr is and S. H. Fitch 5-9-63 

ABSTRACT: The development and implementation of a complete Quality Control P r o g r a m for 
thermoelectr ic elements is described. The program was set up to aid in the 
fabrication process development of thermoelectr ic elements and modules for 
application to the SNAP (Systems for Nuclear Auxiliary power) lOA. 

A brief description and historical sketch of the SNAP lOA is presented. The Quality 
Control P r o g r a m of mater ia l procurement and quality verification, process control, 
in-process , and acceptance testing is described in detail. The results of the quality 
control effort are summarized. 

NAA-SR-MEMO-7414 CONF DI 

TITLE: 

AUTHOR: 

ABSTRACT: 

PbTe THERMOELECTRIC ELEMENT PERFORMANCE TESTING 

R. Roberts 5-22-62 

The performance as a function of time for various temperature parameters of fifteen 
thermoelectr ic PbTe elements is presented in this report. The PbTe n-type elements 
and the PbSnTe p-type elements were stable whereas the Na-doped PbTe p-type 
elements degraded with time. 

NAA-SR-MEMO-7684 CONF DI 

TITLE: 

AUTHOR: 

ABSTRACT: 

RCA THERMOELECTRIC MODULE PERFORMANCE TESTING 

J. C. Cooper 8-31-62 

These performance tests of RCA thermoelectr ic modules include steady state opera­
tion at design temperatures , thermal cycling and thermal shock, and high tempera­
ture operation. 

The average power output, normalized to a 280'^F AT, was 79% of SNAP IDA design 
power. The original design AT was 280"F; however, the average measured AT was 
299"F. Normalization to this higher value leads to power output at 91% of design 
values. The measured rate of change of power output corresponds to I. 52 wat t s / °F 
change in hot junction temperature for the SNAP lOA converter. Average power 
degradation during these tes ts was -0. 68% per 1000 hr at temperature . 

Reference (d) contains the complete data tabulations for these tes ts . The data is 
summarized in this NAA-SR Memo. Reference (e) discusses mechanical testing 
of these modules. 
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N A A - S R - M E M O - 7 6 8 5 CONF DI 

T I T L E : RCA T H E R M O E L E C T R I C MODULE MECHANICAL TESTING 

AUTHOR: J. Coope r 8 -31-62 

ABSTRACT: Stat ic load, shock, and v i b r a t i o n t e s t s of t h e r m o e l e c t r i c m o d u l e s have been 
p e r f o r m e d . V ib ra t iona l r e s p o n s e s of A, B, and C m o d u l e s , and t h e i r t e s t f ix tu res 
have been m e a s u r e d . 

E l e m e n t b r e a k i n g loads in t e n s i o n and under s i de load r anged f r o m 30 to 255 lb . 
T h e r e is a good c o r r e l a t i o n be tween num.ber of c r a c k e d e l e m e n t s and a v e r a g e 
s t r e n g t h of the modu le . 

Of 1990 s t a c k - v i b r a t i o n t e s t s , t en have failed. T h e s e f a i l u re s o c c u r r e d p r i m a r i l y 
in the gold to copper diffusion bond n e a r the hot junc t ion on p r e - p r o d u c t i o n m o d u l e s , 
and in the SiGe e l e m e n t on p roduc t ion un i t s . 

A s k e t c h of the module s tack a s s e m b l y ( F i g u r e 1) is included for r e f e r e n c e . 

NAA-SR-MEMO-7686 CONF DI 

T I T L E : 

AUTHOR: 

RCA T H E R M O E L E C T R I C MODULE TEST DATA 

J. C. Coope r 8 -31-62 

ABSTRACT: At tached a r e t abu la t ions of the da ta obta ined f r o m t e s t s of the c o p p e r h o t - s t r a p 
t h e r m o e l e c t r i c modu le s th rough August 8, 1962 and the Cont inuous Log on RCA 
Modules r e v i s e d June 29, 1962. 

Th i s da ta is s u m m a r i z e d and d i s c u s s e d in TDR #7684 "RCA T h e r m o e l e c t r i c Module 
P e r f o r m a n c e T e s t i n g , " and TDR #7685 "RCA T h e r m o e l e c t r i c Module Mechan ica l 
T e s t i n g . " 

N A A - S R - M E M O - 8 0 4 4 CONF DI 

T I T L E : RADIATION E F F E C T S ON SNAP lOA T H E R M O E L E C T R I C MODULES 

AUTHOR: S. F r i e d l a n d e r 12-26-62 

ABSTRACT; Th i s r e p o r t inc ludes t e s t da ta to 11 /20 /62 on two RCA v a c u u m c o n v e r t e r m o d u l e s . 

The two m o d u l e s a r e e a r l y d e v e l o p m e n t a l types with a l u m i n u m hot s t r a p s . 

In s u m m a r y , t h e s e m o d u l e s have shown exce l l en t r e s i s t a n c e to fas t n e u t r o n i r r a d i a ­
t ion. P o w e r output (i. e. a^a) has r e m a i n e d cons t an t up to a n e u t r o n flux l eve l of 
3 X 1016 nvt. 

NAA - S R - M E M O - 1 2 023 

E - 5 



T / E CONVERTER DESIGN, ANALYSIS AND TESTING 

NAA-SR-MEMO-10126 CONF DI 

T I T L E : HIGH T E M P E R A T U R E P E R F O R M A N C E TESTING AND EVALUATION O F T Y P E VF 
MODULES 

AUTHOR: S. J. Block and R. M. Wil lard 6 - 1 7 - 6 4 

ABSTRACT: T h r e e SNAP lOA Ty^je V F m o d u l e s w e r e p l aced on p e r f o r m a n c e t e s t a t 1100, 1200 
and ISOO^F, r e s p e c t i v e l y . The t e s t i n g of the l a t t e r two m o d u l e s was t e r m i n a t e d 
p r e m a t u r e l y due to the d e t r i m e n t a l effects of n u m e r o u s t h e r m a l c y c l e s and shocks 
c a u s e d by h e a t e r f a i l u r e s and power shutdowns . P o w e r output of the m o d u l e s was 
within s ix p e r c e n t of the p r e d i c t e d v a l u e s for the high t e m p e r a t u r e ope ra t ion . 
T e n s i l e t e s t i ng and m e t a l l o g r a p h y p e r f o r m e d as p a r t of the p o s t - m o r t e m e x a m i n a ­
t ion ind ica t ed tha t d e g r a d a t i o n o c c u r r e d a s a r e s u l t of the high t e m p e r a t u r e s in the 
m o l y b d e n u m e q u a l i z e r d i s c , t he Au-Ni diffusion bond and, a s expec ted , the 
r a d i a t o r bonds . 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME V, COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - POWER CONVERSION AND 
HEAT TRANSFER SYSTEMS 

AUTHOR: 

ABSTRACT: 

J . B r u n i n g s 9-21-64 

The SNAP lOA Qual i f ica t ion Sta tus R e p o r t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s vo lume (Volume V) is one. 

Volume V con ta ins a d e s c r i p t i o n of the component deve lopmen t and qual i f ica t ion 
t e s t s t a t u s of the power c o n v e r s i o n s y s t e m , including the power c o n v e r s i o n s u b ­
s y s t e m ; and the hea t t r a n s f e r s u b s y s t e m , including the pump, expans ion compensa ­
t o r s , and piping. 

NAA-SR- 1205 CONF RD 

T I T L E : SNAP lOA T H E R M O E L E C T R I C MODULE POST-
MATERIAL BOND CHARACTERISTICS 

MORTEM EXAMINATIONS AND 

AUTHOR: R. M. Wi l la rd 12-15-65 

ABSTRACT: SNAP lOA 500-w t h e r m o e l e c t r i c qual i f ica t ion t e s t m o d u l e s w e r e examined 
d e s t r u c t i v e l y af ter t e s t i ng . Th i s r e p o r t d i s c u s s e s the r e s u l t s of the d e s t r u c t i v e 
e x a m i n a t i o n and c h a r a c t e r i z e s the b e h a v i o r of c r i t i c a l m a t e r i a l bonds dur ing t e s t i ng . 
In p a r t i c u l a r , t he r e p o r t d e s c r i b e s the effe<-ts of p ro longed o p e r a t i o n (10, 000 h r ) at 
t e m p e r a t u r e s (970 to 1030'*F) on the b e h a v i o r of such m a t e r i a l a s : SiGe t h e r m o ­
e l e c t r i c al loy, copper-a lu iTi inum diffusion bond, n i c k e l - t u n g s t e n - g o l d diffusion bonds , 
and m o l y b d e n u m - a l u m i n a b r a z e d bonds . The e l e c t r o n m i c r o p r o b e was used to 
c h a r a c t e r i z e the p e r f o r m a n c e of the m a t e r i a l s . 

NAA-SR-MEMO-12 02 3 
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NAA-SR-MEMO-11242 CONF DI 

T I T L E : INTERIM R E P O R T ON ADVANCED SNAP lOA MODULE P E R F O R M A N C E 

AUTHOR: A. B. Sorkin and J. E. Koch 4 - 6 - 6 5 

ABSTRACT: The p e r f o r m a n c e da t a and a n a l y s i s of the high t e m p e r a t u r e m o d u l e s at an a p p r o x i ­
m a t e hot junc t ion t e m p e r a t u r e of 1300°F has been p r e s e n t e d . E x a m i n a t i o n of s t a c k s 
b e f o r e and af te r s t eady s t a t e and t h e r m a l cycl ing t e s t s have shown tha t p r o b l e m 
a r e a s ex i s t in t h e s e m o d u l e s when t e s t e d at 1300 " F . 

N A A - S R - M E M O - 1 1 5 6 3 CONF RD 

T I T L E : HIGH T E M P E R A T U R E T H E R M O E L E C T R I C PROGRAM D E V E L O P M E N T STATUS 

AUTHOR: J. Wal te r and R. F . Wilson 8 -12-65 

ABSTRACT: P r i n c i p a l a c h i e v e m e n t s of 13000F module deve lopmen t efforts in FY 1965 

NAA-SR-MEMO-12023 
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HEAT TRANSFER AND HYDRAULICS DESIGN AND AI^ALYSIS 

N A A - S R - M E M O - 4 1 3 7 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ANALYSIS O F A RECTANGULAR FINNED RADIATOR F-'OR THE SNAP 10 

R. L. H i r s c h 7-15-59 

The r a d i a t o r for the SNAP 10 c o n s i s t s of a c y l i n d r i c a l b a s e annulus f rom which 
r e c t a n g u l a r fins p r o j e c t r ad ia l ly . Th i s r e p o r t d e s c r i b e s the two m e t h o d s tha t w e r e 
i n c o r p o r a t e d to d e s c r i b e hea t flow in t h i s body. B e c a u s e of i ts s imp l i c i ty , the f i r s t 
m e t h o d y ie lded a useful , e a r l y d e s c r i p t i o n of the r a d i a t o r . A l a t e r , m o r e de ta i l ed 
a n a l y s i s ind ica ted that the r e s u l t s of the f i r s t work w e r e a l i t t le o p t i m i s t i c . 

N A A - S R - M E M O - 6 9 4 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IDA CORE HYDRAULIC MODEL TEST RESULTS - LOCAL VELOCITY 
P R O F I L E S 

R. A. Dutton and D. L. Whitlock 12 -29-61 

An e x p e r i m e n t a l i nves t iga t ion h a s b e e n m a d e of the v a r i a t i o n of l oca l NaK ve loc i ty 
p r o f i l e s a s a function of ax ia l p r o s i t i o n in the SNAP lOA r e a c t o r c o r e . Loca l ve loc i ty 
m e a s u r e m e n t s a p p e a r to be m o r e e r r a t i c than a v e r a g e ve loc i ty m e a s u r e m e n t s 
r e p o r t e d in TDR 6944. Ev idence is p r e s e n t e d which i nd i ca t e s s o m e flat tening of 
the ve loc i ty p ro f i l e n e a r t h e out le t end of the c o r e . A b o t t o m p l e n u m d iv ide r was 
d e v i s e d to i m p r o v e flow s tab i l i ty in the c o r e , but the r e s u l t s cont inued to be e r r a t i c . 
Th i s is a t t r i b u t e d to o p e r a t i o n of the r e a c t o r at c r i t i c a l and t r a n s i t i o n Reynolds 
n u i n b e r s , and th i s is known to be u n d e s i r a b l e . 

N A A - S R - M E M O - 9 5 2 6 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA REACTOR O U T L E T T E M P E R A T U R E BEHAVIOR AT THE START O F THE 
ACTIVE CONTROL P E R I O D 

G. S. D r u c k e r 2-19-64 

The b e h a v i o r of the r e a c t o r out le t t e m p e r a t u r e at the s t a r t of the ac t ive c o n t r o l 
p e r i o d was i n v e s t i g a t e d to d e t e r m i n e if an ove r t e m p e r a t u r e condi t ion e x i s t s . Two 
dif ferent s e n s o r c a s e s w e r e c o n s i d e r e d . C a s e I is a s tudy of the p r e s e n t t e m p e r a ­
t u r e s e n s o r swi tch con t ro l . C a s e II i s a s tudy of a p o s s i b l e c o n v e r t e r c u r r e n t 
swi tch c o n t r o l . 

NAA-SR- 9720 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA P R E S T A R T U P AND STARTUP P E R F O R M A N C E 

G. S. D r u c k e r and T. J . Boyle 6 - 3 0 - 6 4 

P r e s e n t e d a r e the r e s u l t s of a n a l y s e s to d e t e r m i n e the t h e r m a l b e h a v i o r of the 
SNAP lOA S y s t e m in o r b i t p r i o r to s t a r t u p , and the n u c l e a r , t h e r m a l , and h y d r a u l i c 
b e h a v i o r of the s y s t e m du r ing s t a r t u p . P a r a m e t e r s t u d i e s w e r e m a d e to d e t e r m i n e t h e 
effects of v a r i a t i o n s f r o m the n o min a l d e s i g n condi t ions on m a x i m u m and m i n i m u m 
s y s t e m t e m p e r a t u r e s p r i o r to s t a r t u p and the s e v e r i t y of the s t a r t u p t r a n s i e n t . Also 
inc luded a r e the m a t h e m a t i c a l m o d e l s used in the d ig i t a l and analog c o m p u t e r 
so lu t ions . The a n a l y s e s r e s u l t s ind ica te tha t the SNAP lOA s y s t e m wil l m e e t i t s 
p r e s t a r t u p and s t a r t u p r e q u i r e m e n t s . 
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NAA-SR-9903 CONF RD 

TITLE: SNAP lOA REACTOR THERMAL PERFORMANCE 

AUTHOR: P .M. Magee, G. E. Dufoe and J. D. Gordon 9-1-64 

ABSTRACT: This report summarizes the thermal and hydraulic performance of the SNAP lOA 
reactor. Nominal and hot element steady-state fuel temperature distributions are 
presented. Startup t ransients are analyzed; maximum temperatures and tempera­
ture gradients are determined and the resulting s t r e s ses investigated. 

NAA-SR-MEMO-10234 CONF RD 

TITLE: SNAP lOA QUALIFICATION STATUS REPORT: VOLUME V, COMPONENT 
DEVELOPMENT AND QUALIFICATION TEST STATUS - POWER CONVERSION 
AND HEAT TRANSFER SYSTEMS 

AUTHOR: J. Brunings 9-21-64 

ABSTRACT: The SNAP lOA Qualification Status Report, NAA-SR-MEMO-10234, comprises six 
volumes, of which this volume (Volume V) is one. 

Volume V contains a description of the component development and qualification 
test status of the power conversion system, including the power conversion 
subsystem; and the heal t ransfer subsystem, including the pump, expansion com­
pensators , and piping. 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-7258 CONF RD 

TITLE: LIQUID METAL PUMP POWERED BY LEAD TELLURIDE THERMOELECTRIC 

AUTHOR: K. A. Davis 4-2-62 

ABSTRACT: A liquid metal, d. c. conduction pump powered by an integrally mounted lead teliu­
ride thermoelectr ic generator was designed, constructed and tested. One thousand 
hours of operation was obtained under SNAP lOA conditions in a vacuum environment. 
The tes ts demonstrate the feasability of such a pump along with the advantages and 
disadvantages of the selected design. 

Design cr i ter ia , fabrication techniques, test data and an overall analysis of the 
design are contained herein. 

NAA-SR-MEMO-7361 OUO 

TITLE: 

AUTHOR: 

ABSTRACT: 

THERMOELECTRIC PUMP ELEMENT TESTING 

G. W. Meyers 5-3-62 

The attached curves summarize the data taken on 3/4 in. by 3/4 in. sections of 
pump elements to date. The major portion of the testing has been on the Lead-Tin-
Telluride P-type mater ia l because the data from the N-type converter elements has 
shown the N-type mater ia l to be very stable. Although the Seebeck was slightly 
less than the reported data by 3M Co. for the N-type element 530-1, the open circuit 
voltage and internal resis tance have remained constant for over 1000 hours. The 
scat ter in the res is tance data is probably due to the accuracy of ±10|j.ohms in mea­
suring the resis tance rather than fluctuations in the element resistance. 

NAA-SR-MEMO-7540 UNCL 

TITLE: THERMOELECTRIC PUMP ELEMENT TESTING 

AUTHOR: G. W. Meyers 7-2-62 

ABSTRACT: The attached performance curves summarize the data to 6-30-62 on the 3/4 in. by 
3/4 in. pump elements. 

NAA-SR- 9486 CONF DI 

TITLE: SNAP lOA THERMOELECTRIC PUMP DEVELOPMENT 

AUTHOR: M. Perlow 6-3-64 

ABSTRACT: The SNAP lOA system and pump requirements are presented to define the develop­
mental objectives of the thermoelectr ic pump. Design equations and procedures are 
included along with operating data and their respective analyses. Fabrication 
problems are discussed, and the procedure for manufacture of both the elements and 
the pump assembly is included. Post tes t examination by metallographic means was 
performed on pumps subsequent to 1 0 0 0 ' ' F NaK operation. 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-9712 CONF DI 

T I T L E : POST TEST EXAMINATION O F SNAP lOA T H E R M O E L E C T R I C P U M P NUMBER-017 

AUTHOR: W. L. C o c k r e l l and E. L. Reed 4 - 1 5 - 6 4 

ABSTRACT: Th i s pump was the f i r s t to embody an i r o n foil b a r r i e r . It showed effect ive r educ t ion 
in o b s e r v a b l e po isoning in the t e l i u r i d e e l e m e n t s . An o b s e r v e d v a r i a t i o n in dens i ty of 
the i r o n p o w d e r s a c r o s s the a r e a of t h e s e l a y e r s s u g g e s t s need for g r e a t e r c a r e 
in d i s t r i b u t i o n of the i ron powder a c r o s s the sec t ion p r i o r to compac t ing the t e l i u r i d e 
e l e m e n t s . The d i m e n s i o n a l o b s e r v a t i o n s sugges t a study of the t o l e r a n c e s and 
p e r m i s s i b l e v a r i a t i o n in t h i c k n e s s of r a d i a t o r s p r i o r to a s s e m b l y . The " N " e l e m e n t 
copper shoe to a l u m i n u m r a d i a t o r diffusion bonded jo in t s in th i s pump w e r e poor . 
Sugges t ions a r e m a d e to i n c o r p o r a t e a b a r r i e r foil be tween the coppe r and a l u m i n u m 
to e l i m i n a t e the fo rma t ion of b r i t t l e i n t e r m e t a l l i c compounds . 

NAA-SR-MEMO-10189 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

T H E R M O E L E C T R I C P U M P DEGRADATION 

K. A. Dav i s 7-7-64 

The pumping capac i t y of the SNAP lOA t h e r m o e l e c t r i c p u m p s d e c r e a s e s to a p p r o x i ­
m a t e l y 80% of t h e i r in i t i a l r a t e within the f i r s t 2000 h r of o p e r a t i o n and g e n e r a l l y 
af ter t h i s t i m e the d e g r a d a t i o n i s r e l a t i v e l y s l ight . An e x p e r i m e n t was conducted to 
eva lua te the f a c t o r s involved in the deg rada t i on . The e x p e r i m e n t showed tha t the 
deg rada t i on i s r e l a t e d to the d e t e r i o r a t i o n in e l e c t r i c a l and t h e r m a l pa th s and under 
n o r m a l o p e r a t i n g cond i t ions , t he Seebeck coefficient does not d e c r e a s e within the 
2 0 0 0 - h r t i m e i n t e r v a l . 

NAA-SR-MEMO-10234 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME V, COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - POWER CONVERSION AND 
HEAT TRANSFER SYSTEMS 

J. B run ings 9 -21 -64 

The SNAP lOA Qual i f ica t ion Status R e p o r t , N A A -S R -ME MO -1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which th i s vo lume (Volume V) is one. 

Volume V con ta ins a d e s c r i p t i o n of the componen t deve lopmen t and qual i f ica t ion t e s t 
s t a tu s of the p o w e r c o n v e r s i o n s y s t e m , including the power c o n v e r s i o n s u b s y s t e m ; 
and the hea t t r a n s f e r s u b s y s t e m , including the p u m p , expans ion c o m p e n s a t o r s , and 
piping. 

NAA-SR-MEMO-10299 CONF DI 

T I T L E : POST TEST EXAMINATION O F T / E P U M P 1 0 - F S M - l 

AUTHOR: E. L. Reed 10 -1 -64 

ABSTRACT: P h o t o g r a p h s a r e exhibi ted showing the condi t ion of the s t a i n l e s s s t e l l NaK tube af ter 
the acc iden t . P h o t o m i c r o g r a p h s a r e shown and d e s c r i b e d for each jo in t and for 
each componen t in the N and P type e l e m e n t s t a c k - u p . T h e r e was l i t t le d a m a g e to 

N A A - S R - M E M O - 1 2 02 5 

F - 4 



P U M P 

N A A - S R - M E M O - 1 0 2 9 9 CONF DI (Continued) 

ABSTRACT: the pump componen t s f rom the acc iden t except that the P type e l e m e n t s m a y have 
(Continued) been s h a t t e r e d m o r e than usua l . T h e r e did not a p p e a r to be as m u c h con t amina t i on 

in the T / E e l e m e n t s f r o m th i s pump as has been s een in p u m p s p e r f o r m a n c e t e s t e d 
for l onge r p e r i o d s of t i m e . Some conc lus ions a r e d r a w n and r e c o m m e n d a t i o n s a r e 
m a d e for poss ib ly improv ing the p e r f o r m a n c e of the SNAP lOA T / E p u m p s . 

N A A - S R - M E M O - 1 0 5 1 7 CONF DI 

T I T L E ; P O S T TEST EXAMINATION OF T / E P U M P F Q - 5 

AUTHOR; E. L. Reed 11-16-64 

ABSTRACT: The P - e l e m e n t s ide of t h i s pump was d i sconnec ted f rom the s t a i n l e s s s t ee l t h r o a t 
s ec t ion when it was r e c e i v e d for examina t ion . An examina t ion was m a d e of the 
s u r f a c e s w h e r e the jo in t fai led and c r o s s - s e c t i o n s of t h e s e a r e a s w e r e s tudied. 
Cons lu s ions a r e r e p o r t e d for the n a t u r e of the b r a z e fa i lu re . 

E a c h s ide of the pump was mounted in E p o c a s t Epoxy Cas t ing Compound; then 
s e c t i o n s w e r e cut, po l i shed and examined under a m i c r o s c o p e . The r e s u l t s of the 
m e t a l l o g r a p h i c e x a m i n a t i o n s a r e r e p o r t e d and p h o t o m i c r o g r a p h s a r e exhib i ted of 
t yp i ca l a r e a s in e a c h e l e m e n t s t a c k - u p . Knoop h a r d n e s s m e a s u r e m e n t s a r e r e p o r t e d 
for the p h a s e s o b s e r v e d at the i n t e r f ace of the coppe r to a l u m i n u m diffusion bonded 
j o i n t s . 

Some conc lus ions a r e d r a w n b a s e d upon the o b s e r v a t i o n s . Also , s o m e r e c o m m e n d a ­
t ions a r e m a d e for pos s ib ly improv ing the p e r f o r m a n c e of the SNAP lOA T / E P u m p s . 

NAA-SR-MEMO-10952 CONF DI 

T I T L E ; P O S T TEST EXAMINATION O F SNAP lOA T / E P U M P 010 

AUTHOR: E. L. Reed 3 -11-65 

ABSTRACT; T / E P u m p 010 was p e r f o r m a n c e t e s t e d at lOlO" l iquid NaK t e m p e r a t u r e for a to t a l of 
10,200 h r s including p r e - c h e c k o u t r u n s . The t h r o a t s ec t ion was b r a z e d to bond 
the e l e m e n t s to the copper s t r a p s . It was d e s i r e d to e x a m i n e the j o i n t s and o the r 
c o m p o n e n t s in th i s pump to d e t e r m i n e the effect of t h e s e f ab r i ca t ion changes . 

N A A - S R - M E M O - 1 1 2 2 5 CONF DI 

T I T L E : POST TEST EXAMINATION O F P - E L E M E N T S IN T / E P U M P S D E V - 4 AND D E V - 5 

AUTHOR: E. L. Reed 4 - 5 - 6 5 

ABSTRACT: P h o t o m i c r o g r a p h s of the cold s ide of the P - e l e m e n t s f r o m T / E P u m p s D E V - 4 and 
D E V - 5 a r e exhib i ted and d i s c u s s e d . The r e s u l t s w e r e not c o n c l u s i v e ; but t h e r e 
a p p e a r e d to be s ignif icant ly l e s s con tamina t ion in the t i n - f r e e lead t e l i u r i d e m a t e r i a l s 
f r o m t h e s e p u m p s , than has been o b s e r v e d in the lead t in t e l i u r i d e type of P - e l e m e n t s 
a f t e r c o m p a r a b l e p e r i o d s of p e r f o r m a n c e t e s t i ng . 

NAA -SR -MEMO-12 023 
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N a K 

NAA-SR-MEMO-10446 CONF DI 

T I T L E : SNAP- lOA F S M - 4 P E R F O R M A N C E ANALYSIS - NaK LOADING AND THERMAL 
R E F E R E N C E TEST 

AUTHOR: G. E. B e r g 9 -15-64 

ABSTRACT: Data t a k e n du r ing NaK loading and t h e r m a l r e f e r e n c e t e s t i n g of the SNAP-lOA 
F S M - 4 n o n - n u c l e a r ground t e s t s y s t e m a r e p r e s e n t e d and ana lyzed . F o r p u r p o s e s of 
a n a l y s i s the p e r f o r m a n c e was divided into five c a t e g o r i e s : 

1) S y s t e m t e m p e r a t u r e s , 

2) S y s t e m hea t l o s s e s , 

3) C o n v e r t e r e l e c t r i c a l p e r f o r m a n c e , 

4) P u m p p e r f o r m a n c e , and 

5) F l igh t i n s t r u m e n t a t i o n p e r f o r m a n c e . 

In each c a t e g o r y e m p h a s i s was p l aced on c o m p a r i s o n of m e a s u r e d da ta to p r e d i c t e d 
p e r f o r m a n c e and t h e r m a l r e f e r e n c e p e r f o r m a n c e of the lOFSM-1 and lOFS-1 s y s t e m s . 
In a l m o s t e v e r y c a s e both FSM-4 p e r f o r m a n c e and a g r e e m e n t with p r e d i c t e d va lues 
w e r e exce l l en t . An a v e r a g e of 509 w was p roduced at a c o r e out le t t e m p e r a t u r e of 
101 l ^ F . The only i m p o r t a n t p r o b l e m was a low c o n v e r t e r to ground r e s i s t a n c e which 
would have c a u s e d a v e r y s m a l l d e c r e a s e in power output if the s y s t e m had been 
grounded . 

NAA-SR-MEMO-12 02 3 
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STRUCTURE DESIGN, ANALYSIS, AND TESTING 

N A A - S R - 9 6 5 5 UNCI 

T I T L E : SNAP lOA STRUCTURAL ANALYSIS 

AUTHOR: 

ABSTRACT: 

J . R. Bou lange r 7 - 1 5 - 6 4 

This r e p o r t d i s c u s s e s and s u m m a r i z e s a l l s t r e s s a n a l y s e s done on the SNAP lOA 
s y s t e m ; it a l so m e n t i o n s many of the s t r u c t u r a l t e s t s which w e r e a c c o m p l i s h e d . A 
s t r e s s a n a l y s i s was m a d e on all e l e m e n t s of the p r i m a r y s t r u c t u r e and on al l 
s t r u c t u r a l c o m p o n e n t s . 

NAA-SR-9820 UNCL 

T I T L E : STRUCTURAL TEST ON THE FINAL SNAP lOA P R O T O T Y P E SYSTEM (PSM-IA) 

AUTHOR: H. L. Henley and W. H. D a u t e r m a n 7 - 1 5 - 6 4 

ABSTRACT: Th i s r e p o r t p r e s e n t s the r e s u l t s of the s t r u c t u r a l t e s t s which w e r e p e r f o r m e d on the 
S I O A - P S M - I A s y s t e m to qualify the b a s i c s t r u c t u r a l des ign for the an t i c ipa ted launch 
e n v i r o n m e n t . Included in t h i s r e p o r t a r e data f rom the damping , v ib r a t i on , shock, 
a c o u s t i c , and s t a t i c t e s t p r o g r a m s . Tes t i ng was p e r f o r m e d in a c c o r d a n c e with 
NSIO P S M - l A - 0 0 - 0 0 1 , " P S M - I A S t r u c t u r a l T e s t Specif icat ion. " 

NAA-S R-9899 UNCI 

T I T L E : SNAP lOA REACTOR STRUCTURE 

AUTHOR; J. D. Su ther land 8 -1 -64 

ABSTRACT; To d e m o n s t r a t e the in t eg r i ty of the SNAP lOA r e a c t o r s t r u c t u r e and to obta in data 
for ve r i f i c a t i on of des ign a n a l y s i s , a s t r u c t u r a l t e s t p r o g r a m was conducted . 
Inc luded w e r e s t a t i c , v ib r a t i on , and e l eva ted t e m p e r a t u r e c r e e p t e s t s of the m a j o r 
r e a c t o r s t r u c t u r a l c o m p o n e n t s . The r e s u l t s of th i s t e s t p r o g r a m a r e p r e s e n t e d and 
a r e c o m p a r e d with p e r t i n e n t des ign a n a l y s i s . 

NAA - S R - M E M O - 1 2 023 
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E J E C T A B L E HEAT SHIELD 

NAA-SR- 10997 UNCL 

T I T L E : D E V E L O P M E N T , A C C E P T A N C E AND QUALIFICATION TESTING OF THE SNAP lOA 

E J E C T A B L E HEAT SHIELD 

AUTHOR: H. L. Sperow 8-31-65 

ABSTRACT: The d e v e l o p m e n t , a c c e p t a n c e , and qual i f ica t ion t e s t s p e r t o r m e d on the SNAP lOA 
E j e c t a b l e Heat Shield and c o m p o n e n t s , the r e s u l t s ot t l iose t e s t s , and the conc lus ions 
d r a w n f r o m the r e s u l t s a r e p r e s e n t e d in th i s r e p o r t . 
The final conc lu s ions m a d e of the comple t ion of the Qual i f icat ion P r o g r a m , D e c e m b e r 
23 , 1964, w e r e a s follows: 

1) The hea t sh ie ld will m a i n t a i n the heat exchange fluid within the p r e s c r i b e d 
l i m i t s of 50 to 250 "F , thus p r even t ing plugging of the NaK l ines du r ing the o rb i t a l 
p e r i o d be fo re s t a r t u p of the n u c l e a r r e a c t o r . 

2) The hea t sh ie ld wil l p e r f o r m s a t i s f a c t o r i l y p rov ided the ou t s ide sh ie ld 
t e m p e r a t u r e s do not exceed STS^F. The shie ld will e ject f rom the n u c l e a r power 
unit when the t e m p e r a t u r e of the hea t exchange fluid at the r e a c t o r out le t a p p r o a c h e s 
275 i Z S ^ F , and wil l c l e a r al l veh ic le c o m p o n e n t s . 

NAA-SR-MEMO-12 023 

G-2 



MOMENTS AND TORQUES 

NAA-SR-11207 UNCL 

T I T L E : MAGNETIC MOMENTS AND VEHICLE TORQUES IN THE SNA1-' lOA 

AUTHOR: T . J . Boyle and R. M. Galan t ine 10 -1 -65 

ABSTRACT: Smal l m a g n e t i c d ipole m o m e n t s a r i s e in the SNAP lOA n u c l e a r e l e c t r i c ]jower s y s t e m 
due p r i n c i p a l l y to the p e r m a n e n t m a g n e t in the e l e c t r o m a g n e t i c pump and c u r r e n t 
flowing in the t h e r m o e l e c t r i c c o n v e r t e r . The dipole m o m e n t s i n t e r a c t with the 
e a r t h ' s m a g n e t i c field to p r o d u c e t o r q u e s on the o rb i t ing veh ic l e . This r e p o r t 
d e s c r i b e s the n a t u r e of t h e s e t o r q u e s , d i s c u s s e s the p r o c e d u r e s which have been 
used to eva lua t e t h e m , and d i s c u s s e s m e t h o d s for r educ ing them. 

NAA-SR-MEMO-12023 
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COMPONENT DEVELOPMENT AND TESTING 

NAA-SR-MEMO-8198 UNCL 

TITLE: RESULTS OF ACCEPTANCE TESTING THE SNAP lOA START UP CONTROLLER 

AUTHOR: M. T. Marshall 2-12-63 

ABSTRACT: This TDR presents the results of functional tests pr ior to/and following vibration 
testing. Controllers 5 through 11 are included in this report. 

NAA-SR-MEMO-9581 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP lOA DRUM POSITION DEMODULATOR QUALIFICATION IRRADIATION TEST 
(STR 17) 

M. N. Robinson and S. G. Kiinble 2-27-64 

A qualification irradiation test of two deiTiodulators is described. Gamma irradiation 
to 2 X 107 rad was performed, December 30, 1963, to January 13, 1964, at the 
AI Co"" Gamma Facility. Neutron irradiat ion to 3 x lO^^ nvt ( >0. 1 Mev) was p e r ­
formed, January 20-23, 1964, at the Shield Test Reactor. 

The results of inpile performance tes ts are presented. Both demodulators exceeded 
the specified limits on input impedance and coarse and fine output voltages. 

NAA-SR-MEMO-9724 CONF RD 

TITLE: SNAP lOA STARTUP CONTROLLER ENDURANCE IRRADIATION 

AUTHOR: S. G. Kimble 3-26-64 

ABSTRACT: This report describes a temperature vacuum irradiation environment test on a SNAP 
lOA Startup Controller which had been irradiated in an ear l ie r experiment to qualifi­
cation dose levels (3 x 10^3 nvt, 2 x 107 RY). More extensive measurements were 
taken in the present tes t in an effort to study the temperature-dose dependency of the 
failure point and the mode of failure. Results are presented which indicate opera­
tional limits as a function of dose and time. 

NAA-SR-MEMO-9746 CONF RD 

TITLE: IRRADIATION QUALIFICATION TESTING OF SNAP lOA COMPONENTS 

AUTHOR: 

ABSTRACT: 

A. J. Chesavage 2-4-64 

Selected SNAP IDA components were irradiated to about lO-*-* NVT and 5 x lO'R at an 
average temperature of 136''F in a nominal vacuum of 2 x 10~5xORR. The compo­
nents were operated periodically and the electr ical character is t ics recorded. P r e -
irradiat ion and post- i rradiat ion tes ts were conducted. 

NAA-SR-MEMO-12 023 
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COMPONENT D E V E L O P M E N T AND TESTING 

N A A - S R - M E M O - 9 8 5 4 CONF RD 

T I T L E : SNAP lOA E L E C T R O N I C T E M P E R A T U R E SWITCH QUALIFICATION IRRADIATION 
TEST 

AUTHOR: 

ABSTRACT: 

M. N. Robinson and S. G. Kimble 5 -19 -64 

A n u c l e a r r a d i a t i o n e n v i r o n m e n t a l t e s t of two swi t ches (Se r i a l n u m b e r s 1011 and 
1012) i s d e s c r i b e d . The g a m m a i r r a d i a t i o n was p e r f o r m e d at the A. I. C o " " G a m m a 
Fac i l i t y , D e c e m b e r 4 - 1 7 , 1963, followed by neu t ron i r r a d i a t i o n at the f i s s ion p la t e 
of the sh ie ld t e s t and i r r a d i a t i o n r e a c t o r , J a n u a r y 2 - 6 , 1964. 

The r e s u l t s of e l e c t r i c a l o p e r a t i o n t e s t s p e r f o r m e d dur ing i r r a d i a t i o n a r e p r e s e n t e d 
and i n t e r p r e t e d . The changes o b s e r v e d a r e wel l within the r e p e a t a b i l i t y and 
h y s t e r e s i s t o l e r a n c e s de s igna t ed in the equ ipment spec i f ica t ion , indica t ing fulf i l lment 
of the r a d i a t i o n p o r t i o n of the qual i f ica t ion require iTients . 

NAA-SR-9898 , VOLUME I CONF RD 

T I T L E : SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 1. CONTROL 
COMPONENTS 

AUTHOR: 

ABSTRACT: 

W. J. K u r z e k a , E d i t o r 8 -31-64 

The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopment , and t e s t of c o m p o ­
nen t s used on the SNAP lOA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i a g n o s i s , 
and r a d i a t i o n sh ie ld ing . It a l s o inc luded a s u m m a r y of deve lopmen ta l effor ts for 
a ground t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the c o n t r o l c o m p o n e n t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r swi tch , a c t u a t o r , and c o n t r o l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safe ty and d iagnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the sh ie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i ca t i ons . 

NAA-SR-9898, VOLUME III CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 3, SHIELD, 
GROUND TEST ASSEMBLY, AND MATERIALS APPLICATIONS 

W.J . K u r z e k a , E d i t o r 2 - 1 0 - 6 5 

The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of c o m p o ­
nents used on the SNAP lOA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i a g n o s i s , and 
r ad i a t ion sh ie ld ing . It a l s o inc ludes a s u m m a r y of deve lopmen ta l ef for ts for a 
ground t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the con t ro l componen t s 
inchiding the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and c o n t r o l d r i v e 
c o m p o n e n t s . 

Volume 11 d i s c u s s e s safety and d iagnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

N A A - S R - M E M O - 1 2 02 3 
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COMPONENT D E V E L O P M E N T AND TESTING 

N A A - S R - T D R - 1 0 0 3 7 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

QUALIFICATION IRRADIATION O F S E L E C T E D SNAP lOA INSTRUMENTATION 
COMPONENTS, STR #14 

S. G. Kimble 6-9-64 

The componen t i r r a d i a t i o n d e s c r i b e d in t h i s r e p o r t was des igned to p r o d u c e i n fo rma­
t ion tha t could be used to d e t e r m i n e i r r a d i a t i o n qua l i f ica t ion s t a t u s for SNAP lOA 
F l igh t Sys te in i n s t r u m e n t a t i o n c o m p o n e n t s . The t e s t was conducted in v a c u u m at 
t e m p e r a t u r e in the sh ie ld t e s t faci l i ty F i s s i o n P l a t e Capsu l e b e t w e e n N o v e m b e r 18, 
1963 and D e c e m b e r 6, 1963. Tes t ed componen t s w e r e sub jec ted to a to t a l neu t ron 
dose of 1 X 10^** nvt (E above one Mev) and a Y dose of 0. 025 x lo'^ R. R e s u l t s a r e 
inc luded in t a b u l a r a n d / o r g r a p h f o r m for the c o m p o n e n t s which w e r e i n s t r u m e n t e d 
for i n -p i l e data taking. 

NAA-SR-MEMO-10205 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RADIATION-INDUCED SURFACE E F F E C T S ON SNAP 
TRANSISTORS 

M. N. Robinson 

lOA STARTUP CONTROLLER 

7 - 1 0 - 6 4 

A g a m m a i r r a d i a t i o n t e s t for po ten t i a l s u r f a c e effects on SNAP lOA Sta r tup 
C o n t r o l l e r t r a n s i s t o r s is d e s c r i b e d . M e a s u r e m e n t s of c o l l e c t o r l eakage c u r r e n t 
unde r " u s e " b i a s condi t ions a r e p r e s e n t e d and i n t e r p r e t e d . Of t h e two m o d e l s 
t e s t e d , the 2N744 t r a n s i s t o r s showed no d i s c e r n i b l e s u r f a c e ef fec ts , a s d e t e r m i n e d 
by th i s p a r a i n e t e r , while the effect on the 2N1072 t r a n s i s t o r s was be low the leve l 
which would a d v e r s e l y affect p e r f o r m a n c e of the C o n t r o l l e r . 

N A A - S R - M E M O - 1 0 2 3 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS R E P O R T : VOLUME VI, COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - CONTROL SYSTEM AND 
DIAGNOSTIC INSTRUMENTATION 

J. B run ings 9-21-64 

The SNAP lOA Qual i f ica t ion Sta tus Repor t , N A A - S R - M E M O - 1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which th i s vo lume (Volume VI) is one. 

Volume VI con ta ins a d e s c r i p t i o n of the componen t deve lopmen t and qua l i f i ca t ion 
t e s t s t a t u s of the con t ro l s u b s y s t e m , including the d r i v e m o t o r s , c o n t r o l l e r , r e a c t o r 
t e m p e r a t u r e con t ro l sw i t ches , squ ibs and pin p u l l e r s , r e l ay b o x e s , h e a t - s h i e l d 
e jec t ion t e m p e r a t u r e sv , i tches , h i g h - t e m p e r a t u r e w i r e s , l o w - t e m p e r a t u r e w i r e s , 
and c o n n e c t o r s ; and the d iagnos t ic i n s t r u m e n t a t i o n , including pos i t i on s w i t c h e s , 
e x p a n s i o n - c o m p e n s a t o r pos i t ion s w i t c h e s , d r u m pos i t i on t r a n s d u c e r s and d e ­
m o d u l a t o r s , c o n v e r t e r vol tage d iv ide r , c o n v e r t e r c u r r e n t shunt , t h e r m o c o u p l e s , 
r e s i s t a n c e t e m p e r a t u r e d e t e c t o r s and b r i d g e , and the l ow-vo l t age t r i p d e v i c e . 

N A A - S R - M E M O - 1 2 0 2 3 
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COMPONENT D E V E L O P M E N T AND TESTING 

N A A - S R - M E M O - 1 0 2 4 0 CONF RD 

T I T L E : SNAP lOA STARTUP CONTROLLER FINAL QUALIFICATION TEST R E P O R T 

AUTHOR: D. A. C h e c k e t t s and J. L. N u m m e l i n 7 -20 -64 

ABSTRACT: T h r e e SNAP lOA s t a r t u p c o n t r o l l e r s w e r e t e s t e d t h rough t h e r m a l cyc l e , shock, 
v i b r a t i o n , a c c e l e r a t i o n , r ad ia t ion , r ad io frequency i n t e r f e r e n c e and e n d u r a n c e in 
a c c o r d a n c e with Qual i f ica t ion T e s t Specif ica t ion NA0403-018. The c o n t r o l l e r s 
coiTipleted t h e r m a l c y c l e , shock, v ib ra t ion , a c c e l e r a t i o n , r ad ia t ion and endu rance 
t e s t s wi th no f a i l u r e s . The c o n t r o l l e r did not m e e t all the r e q u i r e m e n t s of the 
M I L - I - 2 6 6 0 0 Radio F r e q u e n c y I n t e r f e r e n c e T e s t for conducted i n t e r f e r e n c e at 
150 kc and r a d i a t e d i n t e r f e r e n c e at 150 - 200 kc and 100 m c . T h e s e d iv ia t ions w e r e 
a c c e p t e d (TDT 7196) s ince compa t ib i l i ty p r o b l e m s in the s y s t e m could be c o r r e c t e d 
by a p p r o p r i a t e sh ie ld ing , w i r e rout ing, o r f i l te r ing . A no i se suscep t ib i l i t y p r o b l e m 
d i s c o v e r e d dur ing s y s t e m t e s t ing was c o r r e c t e d by the addit ion ot a 6. 8 m i c r o f a r a d 
c a p a c i t o r e x t e r n a l to the c o n t r o l l e r . No o the r r ad io i n t e r f e r e n c e p r o b l e m s w e r e 
e n c o u n t e r e d dur ing s y s t e m t e s t s . 

The c o n t r o l l e r h a s m e t the r e q u i r e m e n t s of N A 0 4 0 3 - 0 i 8 , except for the above 
app roved dev i a t i ons . As t h e s e dev ia t ions a r e not d e t r i m e n t a l to s y s t e m opera t ion , 
the c o n t r o l l e r i s c o n s i d e r e d to have success fu l ly comple t ed the componen t qua l i f i ca ­
t ion p r o g r a m . 

N A A - S R - M E M O - 1 0 2 5 2 CONF RD 

T I T L E : INTERIM QUALIFICATION TEST R E P O R T - SNA1> 
ACTUATOR 

AUTHOR: T. E. N o r r i s and W. E. B u r n s 

lOA CONTROL DRUM 

7-24-64 

ABSTRACT: Eight c o n t r o l d r u m a c t u a t o r s w e r e r e c e i v e d and subjec ted to a c c e p t a n c e v ib r a t i on 
t e s t s . No mal funct ion nor phys ica l d a m a g e was de t ec t ed dur ing t h e s e t e s t s . 

Of the eight uni t s r e c e i v e d , two w e r e subjec ted to qual i f ica t ion p e r f o r m a n c e r eco rd 
t e s t s and sh ipped d i r e c t l y to Ba t t e l l e M e m o r i a l Ins t i tu te for r ad ia t ion t e s t s . 

Six uni ts w e r e sub jec ted to ini t ia l p e r f o r m a n c e r e c o r d , t h e r m a l cyc le , v ib ra t ion , 
shock, and a c c e l e r a t i o n t e s t s in a c c o r d a n c e with NA0404-006, dated May 7, 1963. 
Two of the uni ts w e r e a l s o subjec ted to r ad io f requency i n t e r f e r e n c e t e s t s in a c c o r d ­
ance with app l i cab le s ec t i ons of MIL- I -26600 (2), I n t e r f e r e n c e C o n t r o l R e q u i r e m e n t s , 
A e r o n a u t i c a l Equ ipmen t , A m e n d m e n t 2, Not ice 1, da ted June 1, 1962. The six uni t s , 
which a r e r e p o r t e d on in th i s r e p o r t , success fu l ly comple t ed t h e i r a s s i g n e d t e s t 
p h a s e s . The con t ro l d r u m a c t u a t o r h a s ixiet o r exceeded the r e q u i r e m e n t s of 
NA0404-006 t h rough the above men t ioned t e s t p h a s e s . 

NAA-SR-MEMO-10597 CONF RD 

T I T L E : TEST R E P O R T - QUALIFICATION SNAP lOA N E I O F S I - 2 4 - 0 0 9 ELECTRONIC 
T E M P E R A T U R E SWITCHES S/N 1011, 1012, 1014, 1015 

AUTHOR: N. L. Ray 10-22-64 

ABSTRACT: Qual i f ica t ion t e s t s on the SNAP lOA E l e c t r o n i c T e m p e r a t u r e Switch in a c c o r d a n c e 
with T e s t Speci f ica t ion NA0403-029, and the r e s u l t s . 

NAA-SR-MEMO-12 02 3 
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COMPONENT D E V E L O P M E N T AND TESTING 

N A A - S R - M E M O - 1 0 5 4 1 CONF RD 

T I T L E : R E S U L T S O F THE QUALIFICATION IRRADIATION O F SNAP lOA LIMIT SWITCHES 

AUTHOR: 

ABSTRACT: 

M. W a r r e n 10-9-64 

An i r r a d i a t i o n e x p e r i m e n t was p e r f o r m e d in which two SNAP lOA l imi t swi t ches w e r e 
m a i n t a i n e d at 705 ± 15 "F for 1120 h r at a p r e s s u r e of 7 x 10-6 to 1 x 10-5 X o r r . 
The to ta l fas t neu t ron e x p o s u r e of about 6. 3 x 10-^8 nvt ^0. 1 Mev was o b t a i n e d at a 
r a t e of 2. 2 x 1012 nv for 802. 3 equiva lent full power h o u r s of r e a c t o r ope ra t i on . The 
t o t a l g a m m a e x p o s u r e was about 1. 8 x 10^0 R. The swi t ches w e r e mounted on an 
a l u m i n u m p la t e such tha t the p lunger of one swi tch was p e r m a n e n t l y d e p r e s s e d . 
I n - r e a c t o r m e a s u r e m e n t s w e r e m a d e of the con tac t r e s i s t a n c e b e t w e e n the c lo sed 
p a i r of con t ac t s and the insu la t ion r e s i s t a n c e be tween the open p a i r of con t ac t s on 
each swi tch . 

NAA-SR-MEMO-10610 CONF RD 

T I T L E : SNAP lOA QUALIFICATION STATUS PROGRESS R E P O R T , JULY 1, 1964 
AUGUST 15, 1964 

AUTHOR: 

ABSTRACT: 

J. B r u n i n g s 12 -15-64 

Th i s r e p o r t d e s c r i b e s the cornponent qua l i f i ca t ion p r o g r e s s m a d e in the SNAP lOA 
p r o g r a m be tween July 1, 1964, and August 15, 1964, and s u m m a r i z e s the qua l i f i ca ­
t ion s t a tu s of al l m a j o r co inponents in the s y s t e m . A s u m m a r y of componen t q u a l i ­
f icat ion t e s t da ta and qua l i f ica t ion s t a tu s a s of Ju ly 1, 1964, i s p r e s e n t e d in NAA-
S R - M E M O - 1 0 2 3 4 , "SNAP lOA Qual i f ica t ion Sta tus Repor t , " da ted S e p t e m b e r 2 1 , 1964. 

NAA-SR-MEMO-11139 CONF RD 

T I T L E : SNAP lOA CONTROL DRUM POSITION SENSOR DEMODULATOR N E l O F S l - 2 4 - 0 1 0 
FINAL COMPONENT QUALIFICATION TEST R E P O R T . SERIAL NOS. 06, 18, 25, 
26 & 29 

AUTHOR: B. J. Blau 3-9-65 

ABSTRACT: F'ive SNAP lOA con t ro l d r u m pos i t ion s e n s o r d e m o d u l a t o r s w e r e t e s t e d to the r e q u i r e ­
m e n t s of Qual i f ica t ion T e s t Specif ica t ion NA0403-023 . Although t h e d e m o d u l a t o r s did 
not p e r f o r m in c o m p l e t e a c c o r d a n c e with the spec i f ica t ion , qual i f ica t ion t e s t i ng 
r e v e a l e d that the component , a l though having c e r t a i n l i m i t a t i o n s , can p e r f o r m i t s 
o r ig ina l ly in tended d i agnos t i c function. 

N A A - S R - 1 1 7 6 2 UNCL 

T I T L E : D E V E L O P M E N T O F A SOLID STATE NEUTRON D E T E C T O R FOR SNAP lOA 

AUTHOR: 

ABSTRACT: 

A. C h e s a v a g e 3-25-66 

E l e c t r o n i c d e v i c e s , p r i m a r i l y s e m i c o n d u c t o r s , d e g r a d e in a n u c l e a r r a d i a t i o n 
e n v i r o n m e n t . In a r e a c t o r e n v i r o n m e n t m o s t of the d a m a g e is due to fas t n e u t r o n s . 
The l i t h ium hydr ide sh ie ld on SNAP lOA was d e s i g n e d to a t t enua te the fas t neu t ron 
e x p o s u r e at the i n s t r u m e n t c o m p a r t m e n t to a t o l e r a b l e l eve l . To eva lua t e sh ie ld 
e f fec t iveness fas t neu t ron d e t e c t o r s w e r e developed . Eight d e t e c t o r s w e r e in s t a l l ed 
in the SNAP lOA F S - 4 flight s y s t e m . Th i s r e p o r t d i s c u s s e s the deve lopmen t and i n ­
flight da ta of t h e s e d e t e c t o r s . 

NAA-SR-MEMO-12 023 
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GENERAL SAJ<ETY 

N A A - S R - M E M O - 1 9 4 6 (Addendum 1) SECRET RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

S P E C I A L P U R P O S E POWER P L A N T CRITICAL !• AGILITY SUMMARY H A / A R D S 
R E P O R T (ADDENDUM 1) 

M. V. D a v i e s l Z - 1 - 5 8 

The n u c l e a r r e a c t o r d i s c u s s e d in the H a z a r d R e p o r t N A A - S R - M e m o - 1 9 4 6 ( this 
r e p o r t wil l be r e f e r r e d to as HR-1) ach ieved c r i t i c a l i t y on October 16, 1957. Since 
tha t t i m e t h e r e has been c o n s i d e r a b l e i n fo rma t ion ob ta ined that supplennents the 
o r i g i n a l c a l cu l a t i ons and p r e d i c t i o n s p r e s e n t e d in H R - 1 . Although the o r ig ina l 
p r e s e n t a t i o n i s suff icient ly a c c u r a t e to d e s c r i b e the c u r r e n t r e a c t o r it is d e e m e d 
a d v i s a b l e to augmen t the o r i g i n a l r e p o r t . T h i s addendum is to s e r v e the p u r p o s e 
of ampli fying the e a r l i e r c a l cu l a t i ons and of p r e s e n t i n g e x p e r i m e n t a l l y d e t e r m i n e d 
o p e r a t i n g c h a r a c t e r i s t i c s of the r e a c t o r and a s s o c i a t e d equ ipment . 

N A A - S R - M E M O - 1 9 4 6 (Addendum Z) S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SPECIAL P U R P O S E POWER P L A N T CRITICAL FACILITY SUMMARY HAZARDS 
R E P O R T (ADDENDUM I) 

A. W. Th ie l e 3-11-59 

The s i m i l a r i t y of the SER c r i t i c a l a s s e m b l y to the SNAP c r i t i c a l a s s e m b l y is shown. 
In the p r e v i o u s r e p o r t it h a s been shown tha t the h a z a r d to p e r s o n n e l f rom a n u c l e a r 
acc iden t was not u n r e a s o n a b l e . The m e t h o d s of in i t i a t ion of an acc iden t will be of 
the s a m e n a t u r e a l s o . The s m a l l s i z e of the c o r e with the high neu t ron leal^age 
m a k e s the a s s e m b l y qui te s e n s i t i v e to r e f l e c t o r m a t e r i a l a s a po ten t ia l acc iden t 
m e c h a n i s m . 

N A A - S R - M E M O - 1 9 4 6 (Addendum 3) S E C R E T RD 

T I T L E : SNAP 10 CRITICAL ASSEMBLY SUMMARY HAZARDS R E P O R T 

AUTHOR: 

ABSTRACT: 

R. E. W i m m e r 1-15-60 

On the b a s i s of the SXC n u c l e a r and t r a n s i e n t a n a l y s i s , and of the e x p e r i e n c e with 
the p r e v i o u s two c r i t i c a l a s s e m b l i e s , it i s conc luded tha t no addi t ional h a z a r d 
r e s u l t s f r o m the i n s t a l l a t i on and o p e r a t i o n of SXC in the SNAP C r i t i c a l Fac i l i t y . 
The d e s i g n and a n a l y s i s of SXC h a s b e e n b a s e d upon the c o n s i d e r a b l e e x p e r i e n c e , 
bo th a n a l y t i c a l and e x p e r i m e n t a l , ga ined f rom the p r e v i o u s r e a c t o r s of th i s type . 
It i s felt t ha t SXC r e p r e s e n t s the m o s t advanced a n a l y s i s and the g r e a t e s t i nhe ren t 
safe ty yet a t t a ined in the c r i t i c a l e x p e r i m e n t s p r o g r a m . 

N A A - S R - M E M O - 1 9 4 6 (Addendum 4) CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP CRITICAL ASSEMBLY - 3 (SCA-3) HAZARDS R E P O R T AND OPERATIONS 
MANUAL (ADDENDUM 4) 

J. L. Shap i ro 7 - 3 1 - 6 1 

The a n a l y s i s of the c h a r a c t e r i s t i c s , i n s t a l l a t i on , and o p e r a t i o n of the SCA-3 in the 
m a n n e r d e s c r i b e d , shows tha t the h a z a r d is wel l within t o l e r a b l e l i m i t s . In p a r ­
t i c u l a r , the nnaximum c r e d i b l e acc iden t wil l , in the m o s t s e v e r e c a s e , depos i t l e s s 
than 18 r e m in a r e c e p t o r at the exc lus ion fence. No s igni f icant dosage to o f f - s i t e 
p e r s o n n e l wi l l r e s u l t . 

N A A - S R - M E M O - 1 2 0 2 3 
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GENERAL SAFETY 

NAA-SR-MEMO-4453 SECRET RD 

TITLE: FUEL PROCESSING AND HANDLING SAFETY FOR SNAP 10 AND SDR-1 

AUTHOR: W. T. Hayes 10-6-59 

ABSTRACT: Calculate safe masses of fuel and alloy mater ia ls for handling during fuel fabrication 
and storage. The fuel to be that for the SNAP 10 and the SDR-1 reactors . 

NAA-SR-MEMO-5136 UNCL 

TITLE: CRITICALITY OF HANDLING SNAP 10 PLATES 

AUTHOR: N. Ketzlach 4-1-60 

ABSTRACT: The calculated minimum cri t ical number of plates at optimum water-mode ration and 
reflection is nine. Therefore, it is safe to handle four of these plates in any voluine 
independent of the degree of water flooding and water moderation. No other 
nioderator such as beryllium, beryllium oxide, heave water, or graphite nnay be 
present. Safe spacings of groups of four plates may be determined from the cr i ter ia 
previously outlined. 

NAA-SR-MEMO-7286 CONF RD 

TITLE: ACCEPTANCE TEST FACILITY SAFEGUARDS REPORT 

AUTHOR: W. H. Heneveld 4-17-63 

ABSTRACT: The purpose of this report is to describe the operation of the Acceptance Test 
Facility (ATF) and testing of SNAP lOA Auxiliary Power Units (APU) in the facility. 
A hazards analysis of the facility, with a discussion of maximum credible accidents 
and consequences, is included. The Acceptance Test program is presented along 
with those tes t procedures associated with the reactor operation. This report 
covers only the tests and operations to be conducted with SNAP lOA systems; 
acceptance tests of SNAP 2 and 8 systems, which will also be conducted in this 
facility, will be presented in an addendum to be published at a later date. A separate 
operation manual, presenting descriptions and detailed test procedures, will be 
issued pr ior to operation of the facility. 

NAA-SR-MEMO-7846 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SlOFS-1 NUCLEAR QUALIFICATION TEST SUMMARY SAFEGUARDS REPORT, 
BUILDING 024 

E. A. Lici tra 5-10-63 

The SlOFS-1 Nuclear Qualification Test will be the second nuclear test to be con­
ducted in the SNAP Experimental Test Facility (SETF). The SETF environmental 
hazards report and the S2DS summary safeguards report discuss in detail the hazards 
associated with the operation of a 50-kw SNAP reactor in Power Test Vault 1 of the 
SETF (Building 024). These hazards are summarized in a later, more comprehen­
sive report. 

NAA-SR-MEMO-12023 
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GENERAL SAFETY 

N A A - S R - 9 8 9 8 , VOLUME II CONF RD 

T I T L E : SNAP lOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 2, SAFETY AND 
DIAGNOSTIC COMPONENTS 

AUTHOR: W . J . K u r z e k a , Ed i t o r 12 -31-64 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of c o m p o ­
nen t s used on the SNAP IDA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i agnos i s , and 
r a d i a t i o n sh ie ld ing . It a l s o inc ludes a s u m m a r y of d e v e l o p m e n t a l effor ts for a 
g round t e s t a t t a c h m e n t a s s e r n b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the c o n t r o l componen t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r swi tch , a c t u a t o r , and con t ro l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safe ty and d iagnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

N A A - S R - M E M O - 1 2 02 3 
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SNAPSHOT SAFETY 

N A A - S R - M E M O - 6 2 2 4 CONF RD 

T I T L E : SNAPSHOT NUCLEAR FLIGHT SAFETY PROGRAM 

AUTHOR: 

ABSTRACT: 

Staff 3 -31-61 

A n u c l e a r flight safe ty p r o g r a m for the SNAPSHOT p r o g r a m is p r e s e n t e d a s a 
p r e l i m i n a r y p lan . The p r o g r a m is in tended to be co inpa t ib le with tlie Atomic E n e r g y 
C o m m i s s i o n ' s r e s p o n s i b i l i t y for n u c l e a r m a t e r i a l s used in the SNAPSHOT s a t e l l i t e 
l aunch s e r i e s . 

Ana ly t i ca l and e x p e r i m e n t a l safety s tud ies a r e d e s c r i b e d under t h r e e head ings : 
N u c l e a r S tud ies , Rad io log ica l Safety S tudies , and E n g i n e e r i n g Des ign S tud ies . 
P r o g r a m m i l e s t o n e s a r e l i s t ed and a d e s c r i p t i o n of cont inuing s tud ies i s appended. 

NAA-SR-6684 SECRET RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

PRELIMINARY SNAP lOA - SNAPSHOT SAFETY R E P O R T 

M. Hun t s inge r 2 -26 -62 

This p r e l i m i n a r y r e p o r t d e s c r i b e s s a f e g u a r d s des igned for tiie f i r s t n u c l e a r r e a c t o r 
to be o p e r a t e d in s p a c e . C o n t r o l of n u c l e a r h a z a r d s will be effected to a l low s u c c e s s ­
ful flight t e s t s without r i s k s to o p e r a t i n g p e r s o n n e l o r the g e n e r a l publ ic . The r e p o r t 
is in tended for use by safety r e v i e w and app rova l agenc i e s within the U. S. Atomic 
E n e r g y C o m m i s s i o n , the U. S. Ai r F o r c e , and the U. S. Navy P a c i f i c M i s s i l e Range 
(PMR). Jo in t r e p o r t p r e p a r a t i o n h a s been c a r r i e d out by the USAF s a t e l l i t e veh ic l e 
c o n t r a c t o r (Lockheed M i s s i l e s and Space Company) and the USAEC n u c l e a r c o n t r a c t o r 
(Atomics In t e rna t i ona l ) . A final s a f e g u a r d s r e p o r t which wil l d i s c u s s in d e t a i l the 
u n r e s o l v e d a r e a s ind ica ted in t h i s p r e l i m i n a r y r e p o r t wi l l be i s s u e d for a p p r o v a l 
p r i o r to the e a r l y 1963 SNAPSHOT t e s t flight of the SNAP lOA s a t e l l i t e s y s t e m . 

The r e p o r t s cope inc ludes sh ipmen t of the r e a c t o r s y s t e m f rom the m a n u f a c t u r e r 
to Vandenberg Ai r F o r c e B a s e , p r e l a u n c h t e s t i n g , t r a n s p o r t to the l aunch pad , 
countdown, l aunch and o rb i t in ject ion, o r b i t a l ope ra t ion , and final a t m o s p h e r i c 
r e e n t r y . H a z a r d s and acc iden t c o n s e q u e n c e s for each o p e r a t i o n a l p h a s e a r e d i s ­
c u s s e d to show the e f fec t iveness of the p lanned safe ty m e a s u r e s . 

NAA-SR-MEMO-7399 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAPSHOT SAFETY PROGRAM P L A N 

M. F. H u n t s i n g e r 6-20-62 

The SNAPSHOT Safety P r o g r a m P l a n , a s d e s c r i b e d in t h i s documen t , is f o r m u l a t e d 
to al ign safe ty s t u d i e s p e r f o r m e d by s e p a r a t e agenc i e s and t h e i r c o n t r a c t o r s . At 
the p r e s e n t s t age in p r o g r a m deve lopmen t , the p lan i s p r inc ipa l l y c o n c e r n e d with the 
in i t ia l SNAPSHOT flight (SNAP lOA). 
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SNAPSHOT SAFETY 

N A A - S R - M E M O - 8 1 4 7 S E C R E T RD 

T I T L E : SNAP lOA POWER SYSTEM S m P M E N T SAFEGUARDS R E P O R T 

AUTHOR: R. S. H a r t 12 -18 -63 

ABSTRACT: Th i s r e p o r t d e s c r i b e s the o p e r a t i o n s which will t ake p l a c e in t r a n s p o r t i n g the s y s t e m 
f r o m Santa Susanna to the launch pad. All s a f e g u a r d s a r e de t a i l ed a s well a s the 
c o n s e q u e n c e s of al l p o s s i b l e c r e d i b l e a c c i d e n t s . 

N A A - S R - M E M O - 8 2 i 5 , P A R T 7 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL B R I E F S , P A R T 
7, SNAP lOA FLIGHT NUCLEAR SAFETY 

R. G. C o u r s o n 5 - 1 - 6 3 

The po ten t i a l p r o g r a m m i n g of a n u c l e a r - p o w e r s y s t e m for a spai e m i s s i o n i n v a r i a b l y 
invo lves many ques t i ons of n u c l e a r safety and h a z a r d s to the g e n e r a l publ ic a s wel l 
a s to the p e r s o n n e l a s s o c i a t e d with the ac tua l l aunching . The impend ing o r b i t a l 
t e s t s of SNAPS lOA and 2 have led to a de ta i l ed c o n s i d e r a t i o n of t h e s e h a z a r d s which 
wil l be fo r thcoming in the " F i n a l Sa feguards R e p o r t - SNAP lOA F l igh t T e s t s . " 
Since the m a j o r i t y of t h e s e safety conc lu s ions apply to any r e a c t o r n u c l e a r - p o w e r 
s y s t e m , it i s d e s i r a b l e to s u m m a r i z e the SNAP lOA c o n s i d e r a t i o n s to highl ight the 
g e n e r a l c o n s i d e r a t i o n s which wil l be app l i cab le to the safety of a l l n u c l e a r p o w e r 
s y s t e m s . Since f ac to ry - to - f l i gh t safety i s r ead i ly managed by c o n t r o l l e d handl ing 
p r o c e d u r e s , only postHft-off safe ty is d i s c u s s e d . 

N A A - S R - M E M O - 8 6 8 5 UNCL 

T I T L E : SNAP PRELAUNCH TEST FACILITY SAFEGUARDS R E P O R T 

AUTHOR: B. F. U r e d a 12-31-63 

ABSTRACT: The ob jec t ive of th i s r e p o r t is to d e m o n s t r a t e that the ac t iv i ty in the SNAP lOA 
p r o g r a m to be conducted in the SNAP P r e l a u n c h T e s t F a c i l i t y ( S P T F , F i g u r e 1) 
at Vandenberg Air F o r c e B a s e (VAFB) was given suff icient c o n s i d e r a t i o n to i n s u r e 
tht" safe ty of the ope ra t i on . Specific c o n s i d e r a t i o n was given to the loca t ion and 
d e s i g n of the faci l i ty , s e l ec t i on of ope ra t i ng equ ipment , l im i t a t i on of o p e r a t i o n s to 
nonnuc l ea r , and defini t ion and c o n t r o l of ope ra t i ng p r o c e d u r e s . A h a z a r d s a n a l y s i s 
of t h e s e o p e r a t i o n s and a d i s c u s s i o n of the pos tu l a t ed m a x i m u m c r e d i b l e acc iden t 
and i t s c o n s e q u e n c e s for ins a p a r t of th i s r e p o r t . 

NAA-SR-10022 (REV) CONF KD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

FINAL SNAPSHOT SAFEGUARDS R E P O R T 

Staff 3-20-65 

Thi s r e p o r t p r e s e n t s a defini t ion of the n u c l e a r h a z a r d s and an eva lua t ion of the 
po t en t i a l r i s k s a s s o c i a t e d with the flight t e s t of the SNAP lOA N u c l e a r P o w e r Unit 
f r o m launch to r e e n t r y to e a r t h . Th i s safety eva lua t ion of the flight t e s t i s g rouped 
into t h r e e p h a s e s : (a) Launch to o rb i t in ject ion, (b) Orb i t in jec t ion unti l the r e a c t o r 
s t a r t u p c o m m a n d is given, and (cj R e a c t o r s t a r t u p to r e e n t r y . F o r each p h a s e the 
a n a l y s i s i nc ludes a d e s c r i p t i o n of the p r o c e d u r e s , a def ini t ion of po t en t i a l a c c i d e n t s 
and po ten t i a l n u c l e a r h a z a r d s , and an eva lua t ion of the po ten t i a l r i s k to p e r s o n n e l . 
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SNAPSHOT SAi ET Y 

NAA-SR-10022 , ADDENDUM 1 (REV) CONF RD 

T I T L E : F INAL SNAPSHOT SAFEGUARDS R E P O R T , ADDENDUM 1 

AUTHOR: 

ABSTRACT: 

Staff 3-20-65 

Thi s addendum p r e s e n t s in lorn ia t ion a n d / o r a n a l y s i s p e r t i n e n t to the safety of the 
SNAPSHOT P r o g r a m which has b e c o m e ava i lab le s ince May 1, 1964, the inposed 
cutoff for da ta used in the p r e p a r a t i o n of the F ina l SNAPSHOT Safeguards Repor t . 

NAA-SR-MEMO-10246 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SUMMARY R E P O R T SNAPSHOT SAt 'ETY 

Staff 8 -15-64 

Th i s r e p o r t p r e s e n t s a s u m m a r y of the evaluat ion of po ten t ia l h a z a r d s a s s o c i a t e d 
with the flight t e s t of the SNAP lOA N u c l e a r P o w e r Unit. The c o m p l e t e f a c t o r y - t o -
flight s e q u e n c e , a c c e p t a n c e t e s t , t r a n s p o r t , launch, o rb i t ope ra t ion and r e e n t r y , is 
c o v e r e d . R e a d e r s i n t e r e s t e d in a de ta i l ed a n a l y s i s of any of the flight t e s t p r o g r a m 
o r in d e t a i l s of the ca l cu l a t i ona l m e t h o d s used in tlie safety evalua t ion , a r e r e f e r r e d 
to the b ib l iog raphy at the end of t h i s r e p o r t . 
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AEROSPACE SAFETY 

NAA-SR-5482 CONF KD 

T I T L E : EVALUATION O F RADIOLOGICAL HAZARDS DUE TO R E E N T R Y O F SNAP APU 

AUTHOR: 

ABSTRACT: 

F. D. A n d e r s o n 1-15-61 

The eva lua t ion of r ad io log ica l h a z a r d s due to the r e e n t r y of a SNAP unit was 
p e r f o r m e d to d e t e r m i n e the l i m i t a t i o n s for in tac t and p a r t i a l in tac t r e e n t r y a s wel l 
a s for r e e n t r y burnup and high a l t i tude d i s p e r s a l . The eva lua t ion of r a d i o l o g i c a l 
h a z a r d s due to the o p e r a t i o n a l p e r i o d s f r o m m a n u f a c t u r i n g t h rough l aunch of a SNAP 
unit have been d i s c u s s e d in a r e p o r t en t i t led , "SNAP 2 Safety Eva lua t ion A n a l y s i s . " 
R e e n t r y burnup and high a l t i tude d i s p e r s a l of SNAP r e a c t o r c o r e s a r e now being 
inves t iga t ed by e x p e r i m e n t a l and ana ly t i ca l s t u d i e s . 

NAA-SR-MEMO-5804 CONF RD 

T I T L E : RADIOLOGICAL EVALUATION O F SNAP REACTOR DEBRIS DUE TO R E E N T R Y 
BURNUP 

AUTHOR: N. H a r r i s 12 -20-60 

ABSTRACT: The SNAP s y s t e m , upon r e e n t e r i n g the a t m o s p h e r e , has been a s s u i n e d to b u r n up and 
comple t e ly d i s i n t e g r a t e above an a l t i tude of 100,000 ft. 

The f i s s ion p r o d u c t d e b r i s will be d i s p e r s e d s t r o n g l y in the h o r i z o n t a l d i r e c t i o n whi le 
in the s t r a t o s p h e r e . A s m a l l f rac t ion of the d e b r i s wi l l be cont inuous ly diffusing 
t h rough the t r o p o p a u s e into the t r o p o s p h e r e with a s t r a t o s p h e r i c s t o r a g e h a l f - t i m e 
of about five y e a r s . 

Once in the t r o p o s p h e r e , the d e b r i s will be washed out of the a i r by ra in , within a 
fe%w weeks . The d e b r i s wil l then e n t e r the b i o s p h e r e . 

NAA-SR-8462 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

AEROSPACE SAFETY RESULTS O F S P E C I A L INTEREST TO SNAP lOA FLIGHT 
T E S T S 

K. E. Bu t t r ey 7 - 1 5 - 6 3 

E x p e r i m e n t s , t e s t s , and a n a l y s e s w e r e p e r f o r m e d under the A e r o s p a c e Safety 
P r o g r a m to obta in data on po ten t i a l h a z a r d s a s s o c i a t e d with and to d e m o n s t r a t e the 
i n h e r e n t safety of SNAP s y s t e m s . To da te of t h i s r e p o r t , the p r o g r a m h a s included: 
(1) An eva lua t ion of the m e c h a n i c a l and t h e r m o c h e c m i c a l c h a n g e s the SNAP s y s t e m 
inay unde rgo dur ing v a r i o u s handl ing, t r a n s p o r t a t i o n , and launch a c c i d e n t s . (2) An 
e x p e r i m e n t a l s tudy to d e t e r m i n e the r eac t iv i ty of SNAP r e a c t o r s when sub jec ted to 
v a r i o u s w a t e r i m m e r s i o n conf igura t ions . (3) A tho rough inves t iga t ion of the 
b e h a v i o r of SNAP s y s t e m s under v a r i o u s n u c l e a r acc iden t cond i t ions . (4) An 
a n a l y t i c a l and e x p e r i m e n t a l p r o g r a m to d e t e r m i n e t h e b r e a k u p , ab la t ion , and 
d i s p e r s i o n c h a r a c t e r i s t i c s of the r e a c t o r a s s e m b l y and fuel e l e m e n t s du r ing r e e n t r y 
into the e a r t h ' s a t m o s p h e r e . (5) Ca lcu la t ion of the r e l e a s e of f i s s ion p r o d u c t s 
following a n u c l e a r e x c u r s i o n . 

Th i s r e p o r t d e s c r i b e s the r e s u l t s of the A e r o s p a c e Safety P r o g r a m ach ieved to da te 
which a r e of spec i a l i n t e r e s t to SNAP lOA flight t e s t s . 
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AEROSPACE SAFETY 

N A A - S R - M E M O - 9 8 1 5 CONF RD 

T I T L E : S E L F - W E L D I N G IN SPACE - AEROSPACE SAFETY SURVEY 

AUTHOR: 

ABSTRACT: 

H. E . Johnson 4-3-64 

The p u r p o s e of t h i s TDR is to r e v i e w the g e n e r a l l i t e r a t u r e on se l f -weld ing and to 
s u r v e y the p r o g r a m at A t o m i c s In t e rna t i ona l in o r d e r to eva lua te the p o s s i b i l i t y tha t 
se l f -we ld ing of the b e r y l l i u m r e f l e c to r to the 316 s t a i n l e s s s t e e l r e a c t o r c o r e will 
o c c u r whi le the SNAP s y s t e m is in o p e r a t i o n in space . Se i zu re of the r e f l e c t o r to 
the r e a c t o r wil l affect the burnup of the s y s t e m on r e e n t r y into the a t m o s p l i e r e . 

N A A - S R - M E M O - 8 9 7 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA LAUNCH AND REENTRY HAZARDS DUE TO S T E A D Y - S T A T E 
OPERATION 

R. E. A lexande r 9 - l - b 4 

The safe ty a n a l y s i s p e r f o r m e d in suppor t of the SNAi^ lOA flight t e s t s h a s included 
c o n s i d e r a t i o n of p o t e n t i a l h a z a r d s due to quasi s t e a d y - s t a t e o p e r a t i o n of the SNAP 
lOA r e a c t o r under acc iden t condi t ions . S t e a d y - s t a t e o p e r a t i o n is c o n s i d e r e d 
p o s s i b l e , a l though highly i m p r o b a b l e , following launch pad a c c i d e n t s tha t could o c c u r 
d u r i n g o r a f t e r fueling of the launch and o rb i t a l s t age v e h i c l e s . In the e x t r e m e l y 
i m p r o b a b l e event tha t r e e n t r y a e r o d y n a m i c and impac t f o r c e s fail to r e n d e r the c o r e 
p e r m a n e n t l y s u b c r i t i c a l , s t e a d y - s t a t e ope ra t i on is again c o n s i d e r e d p o s s i b l e . 
P o t e n t i a l r ad i a t i on h a z a r d s due to a c c i d e n t s of thi s n a t u r e a r e e x a m i n e d in th i s r e p o r t . 

NAA-SR- 9779 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP F U E L R E E N T R Y BURNUP E X P E R I M E N T IN A H Y P E R T H E R M A L WIND 
T U N N E L 

J. W. Baughn 10-15-64 

S p e c i m e n s of SNAP fuel m a t e r i a l w e r e t e s t e d in a s imu la t ed r e e n t r y e n v i r o n m e n t . 
Th i s b e h a v i o r in t h i s e n v i r o n m e n t was o b s e r v e d and i s d e s c r i b e d in t h i s r e p o r t . 
Th i s b e h a v i o r was c o m p a r e d to and a g r e e d with co inputa t ions using a s imp le t h e r m a l 
a p p r o x i m a t i o n to the fuel m a t e r i a l . The behav io r was a l so e x t r a p o l a t e d d i r e c t l y to 
tha t of an o r b i t a l r e e n t r y (with r e l e a s e of the r e a c t o r fuel rods f rom the r e a c t o r 
v e s s e l at an a l t i tude of a p p r o x i m a t e l y 240,000 ft). 

NAA-SR- 9782 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

T O P I C A L R E P O R T , THERMOFHYSICAL P R O P E R T I E S OI ' SNAP F U E L S 

R. E. T a y l o r and C. J . A m b r o s e b - 2 6 - 6 4 

The speci f ic heat , t h e r m a l diffusivity, t h e r m a l conduct iv i ty , e l e c t r i c a l r e s i s t i v i t y , 
and t h e r m a l expans ion of v a r i o u s z i r c o n i u m - u r a n i u m h y d r i d e s w e r e m e a s u r e d . 
Ca l cu l a t i ons of the speci f ic hea t b a s e d on th i s mode l a r e within 8% of the e x p e r i m e n t a l 
r e s u l t s obta ined by n u m e r o u s labora tor i t^s on a v a r i e t y of c o m p o s i t i o n s . 
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AEROSPACE SAFETY 

NAA-SR-MEMO-10774 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THE E X T E R N A L RADIATION FIELD HAZARD FROM FALLOUT O l ABLATION 
P A R T I C L E S FROM SNAP REACTORS 

C. A. Will is 2 - 1 5 - 6 S 

The fallout r ad ia t ion field h a z a r d f rom r e e n t r y burnup of a SNAP r e a c t o r is i n v e s t i ­
gated. Since the d o s e f r o m fallout would be r e c e i v e d o v e r an extended p<-riod, the 
o v e r e x p o s u r e c r i t e r i o n is b a s e d on the equ iva len t r e s i d u a l dose . Max imum fallout 
c o n c e n t r a t i o n s a r e c a l cu l a t ed for both p o l a r and e q u a t o r i a l o r b i t s , and it is shown 
tha t t h e s e c o n c e n t r a t i o n s a r e not sufficient to p r o d u c e o v e r e x p o s u r e s . Thereff jre , 
it is concluded that r e e n t r y burnup of a SNAP lOA r e a c t o r would e l i in ina te o the r 
r ad io log i ca l h a z a r d s without in t roduc ing a fallout r ad i a t i on field h a z a r d . 

NAA-SR- 11 103 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DISINTEGRATION AND DISPERSION O F THE SNAP lOA REACTOR UPON RETURN 
FROM S A T E L L I T E ORBIT 

R. D. E l l io t t 9 - 1 - 6 5 

A study of the d i s i n t e g r a t i o n and d i s p e r s i o n of the SNAP ( S y s t e m s for Nuc lea r 
Aux i l i a ry P o w e r ) lOA r e a c t o r upon a t m o s p h e r i c r e e n t r y f rom a s a t e l l i t e o rb i t i s 
d e s c r i b e d . The flight conf igura t ion is tha t of the SNAP lOA r e a c t o r conta in ing NaK 
coolant and ma ted to the fo rward end of the Agena -D veh ic l e . It is shown that the 
SNAP lOA/Agena s y s t e m will be o s c i l l a t i n g in an a p p r o x i m a t e l y n o s e - f i r s t a t t i tude 
a t the t i ine of r e e n t r y . It is concluded tha t the r e a c t o r componen t s will have d i s ­
i n t e g r a t e d and d i s p e r s e d at an a l t i tude of not l e s s than 237,000 ft. 

N A A - S R - M E M O - 1 1 1 4 8 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

AN ANALYSIS O F THE WORLD P U P U L A T I O N DENSITY DISTRIBUTION 

G. P . Kenfield and R. M. M c A d a m s 7 - 1 6 - 6 5 

An a n a l y s i s i s m a d e of the w o r l d ' s popula t ion dens i ty d i s t r i b u t i o n to eva lua te the 
po ten t i a l h a z a r d to the popula t ion a s a r e s u l t of the r a n d o m r e e n t r y of a SNAP 
r e a c t o r . A t w o - p a r t l i t e r a t u r e s u r v e y p r o v i d e d the n e c e s s a r y in fo rma t ion p r e ­
sen ted in the r e p o r t . 

N A A - S R - 1 1 7 6 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RADIOLOGICAL A S P E C T S O F R E E N T R Y BURNUP O F SNAP REACTORS 

C. A. Willis 9 - 3 0 - 6 5 

R e e n t r y bu rnup of SNAP r e a c t o r s may p r o d u c e low l eve l s of wor ldwide fallout. The 
I n t e r n a t i o n a l C o m m i s s i o n on Rad io log ica l P r o t e c t i o n has r e c o m m e n d e d a popula t ion 
d o s e l i m i t of 2 r e m in 30 y r . The f a c t o r s affecting the cho ice of a popula t ion d o s e 
c r i t e r i o n a r e r ev i ewed in th i s r e p o r t . T h e s e f a c t o r s inc lude r ad io log ica l safety 
h i s t o r y and t r ad i t i on , r ad iob io log ica l knowledge , o the r r ad i a t i on c r i t e r i a , and the 
b io log ica l s ign i f icance of c r i t e r i a d o s e s . No safety jus t i f i ca t ion is found for r e d u c ­
t ion of the I C R P l imi t . Th i s 2 - r e m in 3 0 - y r dose i s well within the range of v a r i a t i o n 
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AEROSPACE SAFETY 

NAA-SR-MEMO-11761 (Continued) 

ABSTRACT: of n a t u r a l background r ad ia t ion . Popu la t ion safe ty r e q u i r e m e n t s a r e sa t i s f i ed if the 
(Continued) d o e s i s l e s s than the I C R P c r i t e r i o n . Many p o s s i b l e s o u r c e s of a r t i f i c i a l , n o n m e d i c a l 

r ad i a t ion could con t r i bu t e to the popula t ion dose . F o r p lanning p u r p o s e s , it i s 
r e c o m m e n d e d tha t one -e igh th the popula t ion dose , 0. 25 r e m / 3 0 yr , be t aken a s the 
a l lowable dose f rom SNAP r e a c t o r app l i ca t ions . 

N A A - S R - M E M O - 1 2 02 3 
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J. LAUNCH OPERATIONS 



TRANSPORTATION 

NAA-SR-MEMO-8147 SECRET RD 

T I T L E : SNAP lOA POWER SYSTEM SHIPMENT SAFEGUARDS R E P O R T 

AUTHOR: 

ABSTRACT: 

R. S. H a r t 1 2 - 1 8 - 6 3 

Th i s r e p o r t d e s c r i b e s the o p e r a t i o n s which will t ake p l ace in t r a n s p o r t i n g the s y s t e m 
f r o m Santa Susanna to the launch pad. All s a f e g u a r d s a r e de ta i l ed a s well a s the 
c o n s e q u e n c e s of a l l p o s s i b l e c r e d i b l e a c c i d e n t s . 

N A A - S R - M E M O - 9 3 5 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA SHIPPING P R O C E D U R E S 

H. Newman 11-16-64 

SNAP lOA Shipping P r o c e d u r e s Manual , Volumes I and II p r o v i d e s p r o c e d u r e s and 
o p e r a t i o n s r e l a t i v e to the f ac to ry - to - f l i gh t shipping p h a s e s of the SNAP lOA N u c l e a r 
P o w e r Unit, m a n u f a c t u r e d by A t o m i c s In t e rna t i ona l , A d iv is ion of Nor th A m e r i c a n 
Avia t ion, Inc. , Canoga P a r k , Ca l i fo rn ia . 

N A A - S R - M E M O - 1 2 023 
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P R E L A U N C H 

N A A - S R - M E M O - 8 6 8 5 UNCL 

T I T L E : SNAP P R E L A U N C H TEST FACILITY SAFEGUARDS R E P O R T 

AUTHOR: B. F . U r e d a 12 -31 -63 

ABSTRACT: The ob jec t ive of t h i s r e p o r t is t o d e m o n s t r a t e that the ac t iv i ty in the SNAP 1 OA 
p r o g r a m to be conducted in the SNAP P r e l a u n c h T e s t Fac i l i t y ( S P T F , F i g u r e 1) at 
Vandenberg Ai r F o r c e B a s e (VAFB) was given sufficient c o n s i d e r a t i o n to i n s u r e the 
safe ty of the ope ra t ion . Specific c o n s i d e r a t i o n was given to the loca t ion and d e s i g n 
of the faci l i ty , s e l ec t i on of ope ra t i ng equipment , l inai ta t ion of o p e r a t i o n s to non-
n u c l e a r , and defini t ion and c o n t r o l of o p e r a t i n g p r o c e d u r e s . A h a z a r d s a n a l y s i s of 
t h e s e o p e r a t i o n s and a d i s c u s s i o n of the pos tu l a t ed m a x i m u m c r e d i b l e acc iden t and 
its c o n s e q u e n c e s f o r m s a p a r t of t h i s r e p o r t . 

NAA-SR-MEMO-9352 UNCL 

T I T L E : TECHNICAL MAiXUAL, SNAP lOA P R E L A U N C H OPERATIONS - S P T F 

AUTHOR: J. Rocke 2 - 1 9 - 6 5 

ABSTRACT: The p u r p o s e of t h i s manua l is to p rov ide in fo rmat ion and p r o c e d u r e s a s s o c i a t e d with 
the SNAP lOA p r e l a u n c h o p e r a t i o n s conducted at the SNAP P r e l a u n c h T e s t Fac i l i t y 
( S P T F ) , bui lding 6527, loca ted at Vandenberg Air F o r c e B a s e (VAFB). 

Ac t iv i t i e s inc luded in S P T i ' p r e l a u n c h o p e r a t i o n s a r e i l l u s t r a t e d in the f ron t sp i ece 
flow d i a g r a m . T h e s e begin upon r e c e i p t of the SNAP lOA s y s t e m at the S P T F and 
conclude with sh ipmen t of the a s s e m b l e d SNAP lOA n u c l e a r power unit (NPU) to the 
Po in t Argue l lo Launch Complex No. 2 ( P A L C - 2 ) . E a c h p h a s e of the S P T F p r e l a u n c h 
o p e r a t i o n s p r o g r a m is c o n c e r n e d with p r e p a r i n g the NPU for launch. 

N A A - S R - M E M O - 9 3 5 3 UNCL 

T I T L E : TECHNICAL MANUAL SNAP lOA, SNAP P R E L A U N C H TEST FACILITY 
OPERATIONS, BUILDING 6527, VANDENBERG AIR F O R C E BASE 

AUTHOR: J. Rocke 12-30-64 

ABSTRACT: Th i s m a n u a l d e s c r i b e s the SNAP P r e l a u n c h T e s t l-"acility (SPTF) and the p r o c e d u r e s 
u t i l i zed in suppor t of the SNAP lOA p r e l a u n c h t e s t i ng p r o g r a m at Vandenberg A i r 
F o r c e B a s e (VAFB). The faci l i ty is ident if ied as Building 6527 at VAFB, but for 
p u r p o s e of ident i f ica t ion in th i s and compan ion m a n u a l s , it is r e f e r r e d to a s the 
S P T F . The S P T F s e r v e s as a b a s e of o p e r a t i o n s for A tomics In t e rna t i ona l p e r s o n n e l 
a s s i g n e d to the SNAPSHOT n u c l e a r power unit (NPU) p r e l a u n c h t e s t i ng p r o g r a m 
conducted at VAFB. The faci l i ty i s u t i l i zed for r ece iv ing s t o r a g e and n o n - n u c l e a r 
t e s t i ng of the SNAP lOA power s y s t e m s p r i o r to sh ipment to the launch c o m p l e x at 
the P o i n t Argue l lo Launch Complex No. 2 ( P A L C - 2 ) . NPU p r e l a u n c h o p e r a t i o n s 
c a r r i e d out at VAFB a r e shown in the F i g u r e 1-1 flow d i a g r a m . 

N A A - S R - M E M O - 1 2 02 3 
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P R E L A U N C H 

N A A - S R - M E M O - 9 3 5 6 , VOLUME I UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL SNAP lOA, VOLUME I - AEROSPACE GROUND EQUIPMENT 
OPERATION AND MAINTENANCE - MECHANICAL 

H. Newman 1-4-65 

AGE Opera t ion and Main tenance Manua l s , Vo lumes I and II p r o v i d e in fo rmat ion 
r e l a t i v e to m e c h a n i c a l and e l e c t r i c a l a e r o s p a c e ground equ ipment m a n u f a c t u r e d by 
A t o m i c s In t e rna t iona l , a Div is ion of Nor th A m e r i c a n Aviat ion, Canoga P a r k , 
Ca l i fo rn ia , for use in the SNAPSHOT flight t e s t p r o g r a m . 

Volume I con ta ins in fo rmat ion about the m e c h a n i c a l equipinent used for handling the 
SNAP lOA P o w e r Unit and the mon i to r ing equipinent used dur ing shipping and s t o r a g e . 

N A A - S R - M E M O - 9 3 5 6 , VOLUME II UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL SNAP lOA, VOLUME II - AEROSl 'ACE GROUND EQUIPMENT 
OPERATION AND MAINTENANCE - E L E C T R I C A L 

A. Ka l i sh 1-4-65 

Thi s manua l con ta ins ope ra t ion and s e r v i c e i n s t r u c t i o n s for p e r s o n n e l r e s p o n s i b l e 
for the o p e r a t i o n and m a i n t e n a n c e of E l e c t r i c a l S y s t e m T e s t Set T S M - 1 , P a r t 
Nos . lOFS-84019 and lOFS-84020, loca ted at Po in t A r g u e l l o Launch C o m p l e x No. 2 
( P A L C - 2 ) and E l e c t r i c a l Sys tem T e s t Set TSM-2A. P a r t No. lOFS-84053 loca ted 
at the SNAP P r e l a u n c h T e s t F a c i l i t y (Building 6527), Vandenberg Ai r F o r c e B a s e . 

N A A - S R - M E M O - 9 3 5 9 UNCL 

T I T L E : TECHNICAL MANUAL NPU PRELAUNCH OPERATIONS - P A L C - 2 

AUTHOR: J . Rocke 1-31-65 

ABSTRACT: Th i s m a n u a l p r e s e n t s o p e r a t i o n s p e r f o r m e d by Atomics In t e rna t i ona l (AI) p e r s o n n e l 
du r ing the launch complex p h a s e of the SNAPSHOT p r o g r a m . Re l a t ed p r o c e d u r e s 
cove r ing p r e l a u n c h p r e p a r a t i o n of the SNAP lOA n u c l e a r power unit (NPU) at Po in t 
A r g u e l l o Launch Conip lex No. 2 ( P A L C - 2 ) a r e inc luded. 

N A A - S R - M E M O - 1 1 4 6 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAPSHOT BRIEFINGS GIVEN AT VANDENBERG AIR F O R C E BASE PRIOR TO 
LAUNCH 

W. F. Heine 6-30-65 

On A p r i l 3, 1965, SNAP lOA, the f i r s t n u c l e a r r e a c t o r in h i s t o r y to be put into s p a c e 
orb i t , was success fu l ly launched at Vandenbe rg A i r F o r c e B a s e . A few h o u r s l a t e r 
it ach ieved full c r i t i c a l i t y in o rb i t , and o p e r a t e d for 43 d ay s . The SNAP lOA s y s t e m 
was deve loped for the Atomic E n e r g y C o m m i s s i o n by A t o m i c s In t e rna t i ona l , a 
Div i s ion of N o r t h A m e r i c a n Aviat ion, Inc. 

Dur ing the s e v e r a l weeks p r e p a r a t o r y to the launch, AI gave b r i e f i n g s to A i r F o r c e 
and c iv i l i an c o n t r a c t o r p e r s o n n e l at the b a s e , and to l oca l publ ic off ic i las . E a c h 
s e c t i o n of t h i s r e p o r t was one of the b r i e f i n g s given, s o m e of t h e m s e v e r a l d i f ferent 
t i m e s , excep t for the l a s t sec t ion . The l a s t s ec t ion was a s t a t e m e n t of a p r o c e d u r e 
p r e p a r e d a s guidance for b a s e p e r s o n n e l , but was not given a s an o r a l b r i e f ing . 

N A A - S R - M E M O - 1 2 02 3 
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LAUNCH 

N A A - S R - M E M O - 8 9 7 2 UNCL 

T I T L E : SNAP lOA LAUNCH AND REENTRY HAZARDS DUE TO S T E A D Y - S T A T E 
OPERATION 

AUTHOR: R. E. A lexande r 9-1-64 

ABSTRACT: The safety a n a l y s i s p e r f o r m e d in suppor t of the SNAP lOA flight t e s t s h a s included 
c o n s i d e r a t i o n of po t en t i a l h a z a r d s due to quas i s t e a d y - s t a t e ope ra t i on of the SNAP 
lOA r e a c t o r under acc iden t condi t ions . S t e a d y - s t a t e o p e r a t i o n is c o n s i d e r e d p o s s i b l e , 
a l though highly i m p r o b a b l e , following launch pad acc iden t s tha t could o c c u r dur ing or 
a f te r fueling of the launch and o rb i t a l s t age v e h i c l e s . In the e x t r e m e l y i m p r o b a b l e 
event tha t r e e n t r y a e r o d y n a m i c and impac t fo rces fail to r e n d e r the c o r e p e r m a n e n t l y 
s u b c r i t i c a l , s t e a d y - s t a t e ope ra t i on is aga in c o n s i d e r e d p o s s i b l e . P o t e n t i a l r ad ia t ion 
h a z a r d s due to a c c i d e n t s of t h i s n a t u r e a r e exain ined in th i s r e p o r t . 

NAA -SR -MEMO - 12 02 3 
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FLIGHT TEST, GENERAL 

N A A - S R - M E M O - 8 2 4 4 C O N F RD 

T I T L E : AN EVALUATION O F THE TECHNIQUES FOR E N D - O F - L I F E SHUTDOWN O F 
ORBITING SNAP REACTORS 

AUTHOR: 

ABSTRACT: 

N. K. J a m i s o n 3 - 2 9 - 6 3 

Two t e c h n i q u e s for the end-o f - l i f e shutdown of o rb i t i ng SNAP r e a c t o r s a r e p r e s e n t e d . 
One t echn ique c o n s i s t s of two a l t e r n a t i v e m e t h o d s for the d e s t r u c t i o n of the r e a c t o r 
c o r e . Th i s t echn ique (and o t h e r s ) have b e e n inves t iga t ed dur ing the p a s t y e a r . 

NAA-SR-8462 CONF RD 

T I T L E : AEROSPACE SAFETY RESULTS O F SPECIAL I N T E R E S T TO SNAP lOA FLIGHT 
TESTS 

AUTHOR: K. E. B u t t r e y 7 - 1 5 - 6 3 

ABSTRACT: E x p e r i m e n t s , t e s t s , and a n a l y s e s w e r e p e r f o r i n e d under the A e r o s p a c e Safety 
P r o g r a m to obta in data on po ten t i a l h a z a r d s a s s o c i a t e d with and to d e m o n s t r a t e the 
i n h e r e n t safe ty of SNAP s y s t e m s . To da te of t h i s r e p o r t , the p r o g r a m has included: 

1) An eva lua t ion of the m e c h a n i c a l and t h e r i n o c h e m i c a l c h a n g e s the SNAP 
s y s t e m m a y undergo dur ing v a r i o u s handl ing, t r a n s p o r t a t i o n , and launch a c c i d e n t s . 

2) An e x p e r i m e n t a l s tudy to d e t e r m i n e the r e a c t i v i t y of SNAP r e a c t o r s when 
sub jec ted to v a r i o u s w a t e r i m m e r s i o n conf igura t ions . 

3) A tho rough inves t iga t ion of the b e h a v i o r ol SNAJ-* s y s t e m s under v a r i o u s 
n u c l e a r acc iden t condi t ions . 

4) An ana ly t i ca l and e x p e r i m e n t a l p r o g r a m to d e t e r m i n e the b r e a k u p , abla t ion , 
and d i s p e r s i o n c h a r a c t e r i s t i c s of the r e a c t o r a s s e m b l y and fuel e l e m e n t s du r ing 
r e e n t r y into the e a r t h ' s a t m o s p h e r e , 

5) Ca lcu la t ion of the r e l e a s e of f i s s ion p r o d u c t s following a n u c l e a r e x c u r s i o n . 

Th i s r e p o r t d e s c r i b e s the r e s u l t s of the A e r o s p a c e Safety P r o g r a m ach ieved to da te 
which a r e of s p e c i a l i n t e r e s t to SNAP lOA flight t e s t s . 

NAA-SR- 11642 UNCL 

T I T L E : THE P R E D I C T E D FISSION PRODUCT DECAY O F SNAPSHOT I 

AUTHOR: 

ABSTRACT: 

W, B. Sayer and R, S. H a r t 1-15-66 

SNAPSHOT-I was the f i r s t flight t e s t of a d i r e c t p o w e r c o n v e r s i o n s y s t e m ut i l iz ing 
a n u c l e a r r e a c t o r a s the hea t s o u r c e . Th i s r e p o r t shows the c a l c u l a t e d f i s s ion 
p r o d u c t i nven to ry for ined dur ing the o rb i t a l o p e r a t i o n of the SNAP lOA r e a c t o r and 
the p r e d i c t e d decay of t h i s ac t iv i ty and the a s s o c i a t e d g a m m a r a d i a t i o n l e v e l s . A 
b r i e f s y s t e m d e s c r i p t i o n and s u m m a r y of the o p e r a t i o n a l p h a s e i s inc luded. 

N A A - S R - M E M O - 1 2 02 3 
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FLIGHT TEST, GENERAL 

N A A - S R - M E M O - 1 0 7 18 UNCL 

T I T L E : DETERMINATION O F PROBABILITY O F E J E C T I O N OF R E F L E C T O R S DURING 
ORBITAL FLIGHT TESTING OF THE SNAP lOA NUCLEAR POWER UNIT 

AUTHOR: R. M. Ohlei ikamp 2 - 1 5 - 6 5 

ABSTRACT: Th i s r e p o r t p r e s e n t s a me thod for the so lu t ion of the p r o b l e m of a s c e r t a i n i n g the 
p r o b a b i l i t y of SNAP 10A r e f l e c t o r e jec t ion and hence , r e a c t o r shutdown, af ter an 
o r b i t a l s t a r t u p . C o n s e r v a t i v e so lu t ions a r e given in t a b u l a r and g r a p h i c a l f o r m o v e r 
the con t inuous p e r i o d froin launch to 100 y r . 

NAA-SR-MEMO-12023 
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ORBITAL STARTUl^ 

N A A - S R - M E M O - 3 8 8 6 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EVALUATION OF ORBITAL STARTUP METHODS 

O, P , S tee le , III 7 -20 -59 

The p o l i t i c a l i m p l i c a t i o n s of a hot r e a c t o r fal l ing in a popula ted a r e a due to launching 
m i s h a p h a s p l a c e d s t r o n g e m p h a s i s on o r b i t a l s t a r t u p of the r e a c t o r s y s t e m . To 
eva lua t e the weight p e n a l t y of o r b i t a l s t a r t u p s o m e of the m e t h o d s of achieving th i s 
have b e e n inves t iga t ed . Th i s r e p o r t c o m p a r e s t h e s e m e t h o d s and ou t l ines s o m e of 
the d e v e l o p m e n t p r o b l e m s involved. 

N A A - S R - M E M O - 5 1 0 7 C O N F RD 

T I T L E : ORBITAL STARTUP O F SNAP 10 R E A C T O R 

AUTHOR: J, R e i c h m a n 3-31-60 

ABSTRACT: S ta r tup r e a c t i v i t y c o n t r o l of the SNAP 10 r e a c t o r is ach ieved by s e p a r a t i n g the 
r e a c t o r into two h a l v e s . The two h a l v e s a r e in i t i a l ly s e p a r a t e d so tha t the r e a c t o r 
i s suff ic ient ly s u b c r i t i c a l to p r e v e n t any conce ivab le n u c l e a r acc iden t . The two 
h a l v e s wi l l be b rough t t o g e t h e r at a p r e d e t e r m i n e d r a t e by a m o t o r i z e d d r i v e 
m e c h a n i s m . The p u r p o s e of t h i s r e p o r t i s to d e t e r m i n e what r a t e i s to be used to 
d r i v e the h a l v e s t o g e t h e r . 

N A A - S R - M E M O - 1 2 0 2 3 

K - 3 



MALFUNCTION 

N A A - S R - M E M O - 7 8 7 7 CONF RD 

T I T L E : THERMO-PHYSICS TECHNICAL NOTE NO. 14: SNAP lOA REACTOR T E M P E R A ­
TURES AND POWER DECAY IN SPACE FOR Z E R O NaK FLOW AND LOSS O F NaK 

AUTHOR: S. R, F i e l d s 10-11-62 

ABSTRACT: The s t e a d y - s t a t e t e m p e r a t u r e s of the SNAP lOA r e a c t o r in orb i t following c o m p l e t e 
l o s s of NaK have been c a l c u l a t e d at v a r i o u s p o w e r l eve l s for full sun and d a r k sky 
condi t ions . The r e s u l t s of the hea t t r a n s f e r a n a l y s i s w e r e used to d e t e r m i n e the 
r e a c t o r p o w e r decay . In addi t ion , the p o w e r d e c a y c a l c u l a t i o n s of a p r e v i o u s 
a n a l y s i s w e r e modif ied to inc lude the effect of fuel bu rnup . 

N A A - S R - M E M O - 1 1 6 3 5 UNCL 

T I T L E : SNAPSHOT F A I L U R E ANALYSIS R E P O R T - JOINT LMSC/AI F INAL F A I L U R E 
REPORT 

AUTHOR: J. F . P o h l n i a n , G e n e r a l E d i t o r 9 - 3 0 - 6 5 

ABSTRACT: Th i s r e p o r t p r e s e n t s the combined effor ts of the Snapshot P r o g r a m staffs of the 
Lockheed M i s s i l e s & Space Company and the A t o m i c s I n t e r n a t i o n a l Div i s ion of N o r t h 
A m e r i c a n Avia t ion , Inc. , to d e t e r m i n e the c a u s e of shutdown of the SNAP lOA/Agena 
s p a c e c r a f t af ter 43 days of s i n g u l a r l y succe s s fu l o r b i t a l ope ra t ion , A b r i e f h i s t o r y 
of the ope ra t i ng c h a r a c t e r i s t i c s of the s p a c e c r a f t up to the t i m e of f a i lu re i s inc luded 
to p r o v i d e a b a c k g r o u n d helpful to a ful ler unde r s t and ing of the f a i lu re a n a l y s i s . 

N A A - S R - M E M O - 1 2 02 3 
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R E E N T R Y 

N A A - S R - M E M O - 4 1 0 0 S E C R E T RD 

T I T L E : SNAP 10 R E E N T R Y 

AUTHOR: 

ABSTRACT: 

R. L. H i r s c h 7 - 9 - 5 9 

In o r d e r to v a p o r i z e a SNAP 10 fuel e l e m e n t above s ixty thousand feet about 28% of 
i t s k ine t i c e n e r g y m u s t be u t i l i zed to hea t the body. Vapor i za t i on i s d e s i r a b l e but 
not n e c e s s a r i l y a r e q u i s i t e for h igh a l t i tude d i s p e r s i o n . Th i s is b e c a u s e loca l ly 
m e l t e d m a t e r i a l which is r e m o v e d f r o m the e l e m e n t by the high ve loc i ty a i r s t r e a m 
m a y v e r y wel l suppor t i t s own c o m b u s t i o n once it i s f ree of the m a i n body. Since 
the s cope of t h i s s tudy was r a t h e r l im i t ed , the effects of t h e s e and o t h e r r a t h e r 
i m p o r t a n t p h e n o m e n a could not b e eva lua ted . 

N A A - S R - 5 4 8 2 CONF RD 

T I T L E : EVALUATION O F RADIOLOGICAL HAZARDS DUE TO R E E N T R Y OF SNAP APU 

AUTHOR: F . D. A n d e r s o n 1-15-61 

ABSTRACT: The eva lua t ion of r a d i o l o g i c a l h a z a r d s due to the r e e n t r y of a SNAP unit was 
p e r f o r m e d to d e t e r m i n e the l i m i t a t i o n s for in tac t and p a r t i a l in tac t r e e n t r y a s wel l 
a s for r e e n t r y bu rnup and high a l t i tude d i s p e r s a l . The eva lua t ion of r a d i o l o g i c a l 
h a z a r d s due to the o p e r a t i o n a l p e r i o d s f r o m manufac tu r ing t h rough launch of a 
SNAP unit have been d i s c u s s e d in a r e p o r t en t i t led , "SNAP 2 Safety Eva lua t ion 
A n a l y s i s . " R e e n t r y bu rnup and high a l t i tude d i s p e r s a l of SNAP r e a c t o r c o r e s a r e 
now being inves t iga ted by exj^er imenta l and ana ly t i ca l s t u d i e s . 

N A A - S R - M E M O - 5 8 0 4 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RADIOLOGICAL EVALUATION O F SNAP REACTOR DEBRIS DUE TO R E E N T R Y 
BURNUP 

N. H a r r i s 12 -20-60 

The SNAP s y s t e m , upon r e e n t e r i n g the a t m o s p h e r e , has b e e n a s s u m e d to b u r n up and 
c o m p l e t e l y d i s i n t e g r a t e above an a l t i tude of 100,000 ft. 

The f i s s ion p r o d u c t d e b r i s wi l l be d i s p e r s e d s t r o n g l y in the h o r i z o n t a l d i r e c t i o n 
while in the s t r a t o s p h e r e . A s m a l l f r ac t i on of the d e b r i s wi l l be con t inuous ly 
diffusing t h r o u g h the t r o p o p a u s e into the t r o p o s p h e r e with a s t r a t o s p h e r i c s t o r a g e 
h a l f - t i m e of about five y e a r s . 

Once in the t r o p o s p h e r e , the d e b r i s wil l be washed out of the a i r by r a in , within a 
few w e e k s . The d e b r i s wi l l t hen e n t e r the b i o s p h e r e . 

N A A - S R - M E M O - 1 2 023 
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REENTRY 

NAA-SR-MEMO-8972 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA LAUNCH AND R E E N T R Y HAZARDS DUE TO S T E A D Y - S T A T E 
OPERATION 

R. E. A l e x a n d e r 9-1-64 

The safe ty a n a l y s i s p e r f o r m e d in suppor t of the SNAP lOA flight t e s t s h a s included 
c o n s i d e r a t i o n of p o t e n t i a l h a z a r d s due to quas i s t e a d y - s t a t e o p e r a t i o n of the SNAP 
lOA r e a c t o r under acc iden t cond i t ions . S t e a d y - s t a t e o p e r a t i o n i s c o n s i d e r e d p o s s i b l e , 
a l though highly i m p r o b a b l e , following launch pad a c c i d e n t s tha t could o c c u r du r ing 
or af ter fueling of the l aunch and o r b i t a l s tage v e h i c l e s . In the e x t r e m e l y i m p r o b a b l e 
event that r e e n t r y a e r o d y n a m i c and i m p a c t f o r c e s fail to r e n d e r the c o r e p e r m a -
nant iy s u b c r i t i c a l , s t e a d y - s t a t e o p e r a t i o n i s aga in c o n s i d e r e d p o s s i b l e . P o t e n t i a l 
r ad i a t i on h a z a r d s due to a c c i d e n t s of th i s n a t u r e a r e e x a m i n e d in t h i s r e p o r t . 

NAA-SR-9723 UNCL 

T I T L E : BEHAVIOR O F SNAP lOA DURING ORBITAL R E E N T R Y 

AUTHOR: D. K. Ne l son 7 - 1 5 - 6 4 

ABSTRACT: Th i s r e p o r t p r e s e n t s an a n a l y s i s of the SNAP lOA power s y s t e m dur ing o r b i t a l 
r e e n t r y to gain i n fo rma t ion r e g a r d i n g the ab la t ion of v a r i o u s n u c l e a r r e a c t o r c o m ­
ponen t s . The SNAP lOA power s y s t e m used t h e r m o e l e c t r i c e l e m e n t s to c o n v e r t the 
hea t deve loped by a c o m p a c t n u c l e a r r e a c t o r into e l e c t r i c a l ene rgy . The in i t i a l point 
in the a n a l y s i s o c c u r s , af ter s y s t e m o p e r a t i o n in space , at an a l t i tude in the p r o c e s s 
of s a t e l l i t e o rb i t decay w h e r e the s a t e l l i t e wil l not nnake ano the r coiTiplete c i r c u i t of 
the e a r t h . The a n a l y s i s c o n s i d e r e d an ob la te ro t a t i ng e a r t h . 

N A A - S R - 9 7 7 9 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP F U E L R E E N T R Y BURNUP E X P E R I M E N T IN A H Y P E R T H E R M A L WIND 
TUNNEL 

J. W. Baughn 10-15-64 

Spec imens of SNAP fuel m a t e r i a l w e r e t e s t e d in a s i m u l a t e d r e e n t r y e n v i r o n m e n t . 
Th i s b e h a v i o r in t h i s e n v i r o n m e n t was o b s e r v e d and i s d e s c r i b e d in t h i s r e p o r t . 
Th i s b e h a v i o r was c o m p a r e d to and a g r e e d with co mp u ta t i o n s using a s imp le t h e r i n a l 
a p p r o x i m a t i o n to the fuel m a t e r i a l . The b e h a v i o r was a l so e x t r a p o l a t e d d i r e c t l y to 
tha t of an o r b i t a l r e e n t r y (with r e l e a s e of the r e a c t o r fuel r o d s f r o m the r e a c t o r 
v e s s e l at an a l t i tude of a p p r o x i m a t e l y 240,000 ft). 

N A A - S R - M E M O - 1 0 7 7 4 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THE E X T E R N A L RADIATION F I E L D HAZARD FROM F A L L O U T O F ABLATION 
P A R T I C L E S FROM SNAP REACTORS 

C. A. Willis 2 - 1 5 - 6 5 

The fallout r ad i a t i on field h a z a r d f rom r e e n t r y burnup of a SNAP r e a c t o r i s i n v e s t i ­
gated. Since the dose f r o m fallout would be r e c e i v e d ove r an ex tended pe r iod , the 
o v e r e x p o s u r e c r i t e r i o n i s b a s e d on the equiva len t r e s i d u a l dose . M a x i m u m fallout 
c o n c e n t r a t i o n s a r e c a l cu l a t ed for both p o l a r and e q u a t o r i a l o r b i t s , and it i s shown 
tha t t h e s e c o n c e n t r a t i o n s a r e not sufficient to p r o d u c e o v e r e x p o s u r e s . T h e r e f o r e , it 
is concluded that r e e n t r y burnup of a SNAP lOA r e a c t o r would e l i m i n a t e o t h e r r a d i o ­
logica l h a z a r d s without in t roduc ing a fallout r ad ia t ion field h a z a r d . 

N A A - S R - M E M O - 1202 5 
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R E E N T R Y 

NAA-SR-11103 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DISINTEGRATION AND DISPERSION OF THE SNAP 
FROM S A T E L L I T E ORBIT 

R. D. E l l io t t 

lOA REACTOR UPON RETURN 

9 - 1 - 6 5 

A s tudy of the d i s i n t e g r a t i o n and d i s p e r s i o n of the SNAP ( S y s t e m s for N u c l e a r 
A u x i l i a r y P o w e r ) lOA r e a c t o r upon a t m o s p h e r i c r e e n t r y f r o m a s a t e l l i t e o rb i t i s 
d e s c r i b e d . The flight conf igura t ion i s tha t of t h e SNAP lOA r e a c t o r conta in ing NaK 
coo lan t and n ia ted to the fo rwa rd end of the Agena-D v e h i c l e . It i s shown tha t the 
SNAP lOA/Agena s y s t e m will be osc i l l a t ing in an a p p r o x i m a t e l y n o s e - f i r s t a t t i tude 
at the t i m e of r e e n t r y . It is conc luded that the r e a c t o r c o m p o n e n t s will have d i s ­
i n t e g r a t e d and d i s p e r s e d at an a l t i tude of not l e s s than 237,000 ft. 

N A A - S R - M E M O - 1 1 1 4 8 UNCL 

T I T L E : AN ANALYSIS OF THE WORLD P O P U L A T I O N DENSITY DISTRIBUTION 

AUTHOR: G. P . Kenfield and R. M. McAdams 7-16-65 

ABSTRACT: An a n a l y s i s i s m a d e of the w o r l d ' s popula t ion d i s t r i b u t i o n to eva lua t e the po t en t i a l 
h a z a r d to the popula t ion a s a r e s u l t of the r a n d o m r e e n t r y of a SNAP r e a c t o r . A 
t w o - p a r t l i t e r a t u r e s u r v e y p rov ided the n e c e s s a r y in fo rma t ion p r e s e n t e d in the r e p o r t . 

NAA-SR- 11761 UNCL 

T I T L E : RADIOLOGICAL ASPECTS O F REENTRY BURNUP O F SNAP REACTORS 

AUTHOR: C. A. Willis 3 -25-66 

ABSTRACT: R e e n t r y bu rnup of SNAP r e a c t o r s m a y p r o d u c e low l e v e l s of wor ldwide fallout. The 
I n t e r n a t i o n a l C o m m i s s i o n on Rad io log ica l P r o t e c t i o n h a s r e c o m m e n d e d a popula t ion 
dose l imi t of 2 r e m in 30 yr . The f ac to r s affecting the choice of a popula t ion dose 
c r i t e r i o n a r e r ev iewed in t h i s r e p o r t . T h e s e f a c t o r s inc lude r a d i o l o g i c a l safety 
h i s t o r y and t r ad i t i on , r ad iob io log ica l knowledge , o t h e r r ad i a t i on c r i t e r i a , and the 
b io log ica l s ign i f icance of c r i t e r i a d o s e s . No safe ty ju s t i f i ca t ion i s found for r e d u c ­
t ion of the I C R P l imi t . Th i s 2 - r e m in 3 0 - y r d o s e i s we l l within the range of v a r i a ­
t ion of n a t u r a l background rad ia t ion . Popu la t ion safe ty r e q u i r e m e n t s a r e sa t i s f i ed 
if t he dose is l e s s than the I C R P c r i t e r i o n . Many p o s s i b l e s o u r c e s of a r t i f i c i a l , 
n o n m e d i c a l r ad ia t ion could con t r i bu t e to the popula t ion dose . F o r p lanning p u r p o s e s , 
it i s r e c o m m e n d e d that one -e igh th the popula t ion d o s e , 0. 25 r e m / 3 0 y r , be t aken a s 
the a l lowable dose f rom SNAP r e a c t o r app l i ca t i ons . 

N A A - S R - M E M O - 1 2 023 
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FACILITIES, GENERAL 

N A A - S R - M E M O - 4 1 6 9 UNCL 

T I T L E : 

AU THOR: 

ABSTRACT: 

SNAP AUTHORIZED PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3-59 

The p r o p o s e d fac i l i ty r e q u i r e m e n t s as p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhib i t "A". The d o l l a r v a l u e s as 
ind ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

N A A - S R - M E M O - 4 1 7 0 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P R O P O S E D PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3-59 

The p r o p o s e d lac i l i ty r e q u i r e m e n t s a s p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhib i t "A". The d o l l a r v a l u e s a s 
ind ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

N A A - S R - M E M O - 4 1 7 1 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP P O T E N T I A L PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3 -59 

The p r o p o s e d faci l i ty r e q u i r e m e n t s as p r e s e n t e d in t h i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhib i t "A" . The d o l l a r v a l u e s a s 
ind ica ted a r e e s t i i na t ed c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
yea r s I960, 1961. and 1962. 

N A A - S R - M E M O - 5 1 0 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

E X P E R I M E N T A L SHIELDING EVALUATION O F THE S E T F USING SDR-I AND 
SNAP 10 AS RADIATION SOURCES 

R. L. T o m l i n s o n 3 -29-60 

The SNAP E n v i r o n m e n t a l T e s t F a c i l i t y , which is now under c o n s t r u c t i o n , h a s been 
d e s i g n e d for the fu l l -power t e s t i ng of unsh ie lded SNAP r e a c t o r s in an e n v i r o n m e n t 
tha t wi l l a p p r o a c h that of s a t e l l i t e condi t ions . Spec ia l c a r e h a s been o b s e r v e d in i t s 
d e s i g n to fac i l i t a te p e r s o n n e l a c c e s s to the power t e s t c e l l s in which the r e a c t o r s 
wi l l be o p e r a t e d , af ter a wai t ing p e r i o d of 30 days and r e m o v a l of a l l p o r t a b l e 
equ ipmen t tha t h a s been exposed to the n u c l e a r r ad i a t i on p r e s e n t du r ing r e a c t o r 
o p e r a t i o n at full o r f r ac t iona l power l eve l s . In t h i s r e g a r d , many s p e c i a l f e a t u r e s 
have been des igned into th i s faci l i ty . Th i s r e p o r t wil l dea l only with the eva lua t ion 
of t h o s e f e a t u r e s c o n c e r n e d with n u c l e a r r ad i a t i on and sh ie ld ing as they affect the 
o p e r a t i o n of the S E T F . 

N A A - S R - M E M O - 1 2 023 
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FACILITIES , GENERAL 

N A A - S R - M E M O - 6 1 1 5 REVISION 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

OPERATION MANUAL FOR SNAP ENVIRONMENTAL TEST FACILITY BUILDING 
NO. 024 

H. V. L e e 5 - 5 - 6 1 

SNAP E n v i r o n m e n t a l T e s t F a c i l i t y (SETF) has been bui l t to a c c o m m o d a t e the t e s t i ng 
of t h i s C o m p a c t P o w e r S y s t e m (SNAP 2). This s y s t e m sha l l be t e s t e d under c o n ­
t r o l l e d e n v i r o n m e n t a l cond i t ions . The n e c e s s a r y sh ie ld ing , i ne r t gas (n i t rogen) 
a t m o s p h e r e , p r e s s u r e , and t e m p e r a t u r e c o n t r o l s a r e p r o v i d e d with th i s faci l i ty . 

Th i s d o c u m e n t h a s b e e n p r e p a r e d to i n s t r u c t the ope ra t ing p e r s o n n e l how to safely 
p e r f o r m the t a s k s of ope ra t i ng the s y s t e m s within th i s faci l i ty . 

N A A - S R - M E M O - 7 2 8 6 REVISION 2 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

A C C E P T A N C E TEST FACILITY SAFEGUARDS R E P O R T 

W. H. Heneve ld •17-63 

The p u r p o s e of t h i s r e p o r t is to d e s c r i b e the o p e r a t i o n of the Accep tance T e s t 
F a c i l i t y (ATF) and t e s t i n g of SNAP IDA Auxi l i a ry P o w e r Uni ts (APU) in the faci l i ty . 
A h a z a r d s a n a l y s i s of the faci l i ty , with a d i s c u s s i o n of m a x i m u i n c r e d i b l e a c c i d e n t s 
and c o n s e q u e n c e s , is included. The A c c e p t a n c e T e s t p r o g r a i n is p r e s e n t e d along 
with t h o s e t e s t p r o c e d u r e s a s s o c i a t e d with the r e a c t o r ope ra t i on . Th i s r e p o r t 
c o v e r s only the t e s t s and o p e r a t i o n s to be conducted with SNAP IDA s y s t e m s ; 
a c c e p t a n c e t e s t s of SNAP 2 and 8 s y s t e m s , which will a l s o be conducted in t h i s 
faci l i ty , wi l l be p r e s e n t e d in an addendum to be pub l i shed at a l a t e r da te . A 
s e p a r a t e o p e r a t i o n m a n u a l , p r e s e n t i n g d e s c r i p t i o n s and de ta i l ed t e s t p r o c e d u r e s , 
wi l l be i s s u e d p r i o r to o p e r a t i o n of the faci l i ty . 

N A A - S R - M E M O - 7 8 4 6 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

S lOFS-1 NUCLEAR QUALIFICATION TEST SUMMARY SAFEGUARDS R E P O R T , 
BUILDING 024 

E. A. L i c i t r a 5 -10 -63 

The S lOFS-1 N u c l e a r Qual i f ica t ion T e s t will be the second n u c l e a r t e s t to be con­
duc ted in the SNAP E x p e r i m e n t a l T e s t F a c i l i t y (SETF) . The S E T F e n v i r o n m e n t a l 
h a z a r d s r e p o r t and the S2DS s u m m a r y s a f egua rds r e p o r t d i s c u s s in de t a i l the 
h a z a r d s a s s o c i a t e d with the o p e r a t i o n of a 50-kw SNAP r e a c t o r in P o w e r T e s t Vault 1 
of the S E T F (Building 024). T h e s e h a z a r d s a r e s u m m a r i z e d in a l a t e r , m o r e c o m ­
p r e h e n s i v e r e p o r t . 

NAA-SR-MEMO-12023 

L - 2 



FACILITIES , G E N E R A L 

N A A - S R - M E M O - 8 6 8 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P R E L A U N C H TEST FACILITY SAFEGUARDS R E P O R T 

B. F . U r e d a 1 2 - 3 1 - 6 i 

The ob jec t ive of t h i s r e p o r t is to d e m o n s t r a t e tha t the ac t iv i ty in the SNAP 1 OA 
p r o g r a m to be conducted in the SNAP P r e l a u n c h T e s t F a c i l i t y ( S P T F , F i g u r e 1) at 
Vandenbe rg A i r F o r c e B a s e (VAFB) was g iven suff icient c o n s i d e r a t i o n to i n s u r e the 
safe ty of the o p e r a t i o n . Specific c o n s i d e r a t i o n was given to the loca t ion and des ign 
of the faci l i ty , s e l e c t i o n of ope ra t ing equ ipment , l i m i t a t i o n of o p e r a t i o n s to non-
n u c l e a r , and defini t ion and c o n t r o l of ope ra t i ng p r o c e d u r e s . A h a z a r d s a n a l y s i s of 
t h e s e o p e r a t i o n s and a d i s c u s s i o n of the p o s t u l a t e d m a x i m u m c r e d i b l e acc iden t and 
i t s c o n s e q u e n c e s forixis a p a r t of t h i s r e p o r t . 

N A A - S R - M E M O - 9 3 5 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL, SNAP lOA P R E L A U N C H OPERATIONS - S P T F 

J. Rocke 2 - 1 9 - 6 5 

The p u r p o s e of t h i s m a n u a l is to p r o v i d e in fo rma t ion and p r o c e d u r e s a s s o c i a t e d with 
the SNAP lOA p r e l a u n c h o p e r a t i o n s conducted at the SNAP P r e l a u n c h T e s t F a c i l i t y 
( S P T F ) , bui lding 6527, loca ted at Vandenbe rg Air F o r c e B a s e (VAFB), 

Ac t iv i t i e s inc luded in S P T F p r e l a u n c h o p e r a t i o n s a r e i l l u s t r a t e d in the f r o n t i s p i e c e 
flow d i a g r a m . T h e s e beg in upon r e c e i p t of the SNAP lOA s y s t e m at the S P T F and 
conc lude wi th sh ipmen t of the a s s e m b l e d SNAP lOA n u c l e a r power unit (NPU) to the 
P o i n t A r g u e l l o Launch C o m p l e x No. 2 ( P A L C - 2 ) . E a c h p h a s e of the S P T F p r e l a u n c h 
o p e r a t i o n s p r o g r a m is c o n c e r n e d with p r e p a r i n g the NPU for launch. 

N A A - S R - M E M O - 9 3 5 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL SNAP IDA SNAP P R E L A U N C H T E S T FACILITY OPERATIONS 
BUILDING 6527 VANDENBERG AIR F O R C E BASE 

J . Rocke 12 -30 -64 

Th i s m a n u a l d e s c r i b e s the SNAP P r e l a u n c h T e s t F a c i l i t y (SPTF) and the p r o c e d u r e s 
u t i l i zed in suppor t of the SNAP lOA p r e l a u n c h t e s t i n g p r o g r a m at Vandenberg A i r 
F o r c e B a s e (VAFB). The faci l i ty i s ident i f ied a s Bui lding 6527 at VAFB, but for 
p u r p o s e of ident i f ica t ion in th i s and compan ion m a n u a l s , it is r e f e r r e d to as the 
S P T F . The S P T F s e r v e s as a b a s e of o p e r a t i o n s for A t o m i c s I n t e r n a t i o n a l p e r s o n n e l 
a s s i g n e d to the SNAPSHOT n u c l e a r power unit (NPU) p r e l a u n c h t e s t i ng p r o g r a m 
conducted at VAFB. The fac i l i ty i s u t i l i zed for r e c e i v i n g s t o r a g e and n o n - n u c l e a r 
t e s t i n g of the SNAP lOA power s y s t e m s p r i o r to sh ipmen t to the launch complex at 
the P o i n t Argue l lo Launch Complex No. 2 ( P A L C - 2 ) . NPU p r e l a u n c h o p e r a t i o n s 
c a r r i e d out at VAFB a r e shown in the F i g u r e 1-1 flow d i a g r a m . 

N A A - S R - M E M O - 1 2 023 

L - 3 



FACILITIES , GENERAL 

NAA-SR-MEMO-10716 UNCL 

T I T L E : SNAP INSTRUMENT COMPONENT TEST LABORATORY, BUILDING 066 

AUTHOR: J. F . R u m e r 11 -13 -64 

ABSTRACT: The SNAP lOA I n s t r u m e n t Componen t T e s t L a b o r a t o r y is capab le of accep t ing c o m ­
p le te r e s p o n s i b i l i t y for coinponent qua l i f ica t ion t e s t i ng . S e r v i c e s which can be 
p e r f o r m e d a r e : p r e p a r a t i o n of t e s t spec i f i ca t ions , p e r f o r m a n c e of e n v i r o n m e n t a l 
t e s t i ng and m e a s u r e m e n t of componen t e l e c t r i c a l c h a r a c t e r i s t i c s , p r e p a r a t i o n of 
t e s t r e p o r t s , a n a l y s i s of f a i l u re o r d e g r a d a t i o n da ta and r e c o m m e n d a t i o n of changes 
in componen t c o n s t r u c t i o n which will p r o v i d e g r e a t e r r e l i ab i l i t y . E n v i r o n m e n t a l 
s i m u l a t i o n equ ipmen t ava i l ab l e in the faci l i ty i s p r i i n a r i l y of the t h e r m a l - v a c u u m 
type. When m e c h a n i c a l e n v i r o n m e n t s , i . e . , v ib r a t i on , shock, a c c e l e r a t i o n a r e 
r e q u i r e d a s p a r t of a componen t t e s t p r o g r a m t h e s e t e s t s a r e s u b - c o n t r a c t e d . The 
Qual i f ica t ion and T e s t Unit, howeve r , m a i n t a i n s r e s p o n s i b i l i t y for t e s t c o n t r o l , 
da ta co l l ec t ing and r e p o r t i n g of t e s t r e s u l t s . 

N A A - S R - M E M O - 1 2 023 
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NAA-SR-MEMO-1946 (Addendum 1) SECRET RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SPECIAL PURPOSE POWER PLANT CRITICAL FACILITY SUMMARY 
HAZARDS REPORT (Addendum 1) 

M. V. Davies 12-1-58 

The nuclear reactor discussed in the Hazard Report NAA-SR-Memo-1946 (this report 
will be referred to as HR-1) achieved criticality on October 16, 1957. Since that 
t ime there has been considerable information obtained that supplements the original 
calculations and predictions presented in HR-1. Although the original presentation 
is sufficiently accurate to describe the current reactor it is deemed advisable to 
augment the original report . This addendum is to serve the purpose of amplifying 
the ear l ier calculations and of presenting experimentally determined operating 
character is t ics of the reactor and associated equipment. 

NAA-SR-MEMO-1946 (Addendum 2) SECRET RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SPECIAL PURPOSE POWER PLANT CRITICAL FACILITY SUMMARY 
HAZARDS REPORT (Addendum 2) 

A. W. Thiele 3-11-59 

The similari ty of the SER crit ical assembly to the SNAP crit ical asseinbly is shown. 
In the previous report it has been shown that the hazard to personnel from a nuclear 
accident w âs not unreasonable. The methods of initiation of an accident will be of the 
same nature also. The small size of the core with the high neutron leakage makes 
the assembly quite sensitive to reflector material as a potential accident mechanism. 

NAA-SR-MEMO-1946 (Addendum 3) SECRET RD 

TITLE: SNAP 10 CRITICAL ASSEMBLY SUMMARY HAZARDS REPORT 

AUTHOR: R. E. Wimmer 1-15-60 

ABSTRACT: On the basis of the SXC nuclear and t ransient analysis, and of the experience with 
the previous two crit ical assemblies , it is concluded that no additional hazard resul ts 
from the installation and operation of SXC in the SNAP Critical Facility. The design 
and analysis of SXC has been based upon the considerable experience, both analytical 
and experimental, gained from the previous reactors of this type. It is felt that SXC 
represents the most advanced analysis and the greatest inherent safety yet attained 
in the cri t ical experiments program. 

NAA-SR-MEMO-1946 (Addendum 4) CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP CRITICAL ASSEMBLY-3 (SCA-3) HAZARDS REPORT AND OPERATIONS 
MANUAL (Addendum 4) 

J. L. Shapiro 7-31-61 

The analysis of the character is t ics , installation, and operation of the SCA-3 in the 
manner described, shows that the hazard is well within tolerable l imits . In part ic­
ular, the maximum credible accident will, in the most severe case, deposit less than 
18 r em in a receptor at the exclusion fence. No significant dosage to off-site per ­
sonnel will resul t . 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-3273 SECRET RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

TRIP REPORT - VISIT TO MINNESOTA MINING AND MANUFACTURING TO 
DISCUSS DIRECT THERMOELECTRIC ENERGY CONVERSION 

D.J . Cockeram 10-30-58 

The purpose of the visit was to determine the present status of the thermoelectr ic 
conversion project. 

NAA-SR-MEMO-3794 SECRET RD 

TITLE: BERYLLIUM REPLACEMENT IN THE SNAP X REACTOR 

AUTHOR: C. M. Podeweltz 4-23-59 

ABSTRACT: The results indicate that a considerable reduction in AT can be obtained without in­
curring too large a penalty in increased reactor weight, up to volume fractions of 
25% - 35% beryllium. Larger fractions of beryllium further reduce the AT, but the 
weight increases much more rapidly than at f irst . Once it is determined what r e ­
duction in radiator and structure weight will be effected by the reductions in AT, an 
optimum fraction of beryllium can be chosen. 

NAA-SR-MEMO-3886 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

EVALUATION OF ORBITAL STARTUP METHODS 

O. P. Steele, III 7-20-59 

The political implications of a hot reactor falling in a populated area due to launching 
mishap has placed strong emphasis on orbital startup of the reactor system. To 
evaluate the weight penalty of orbital startup some of the methods of achieving this 
have been investigated. This report compares these methods and outlines some of 
the development problems involved. 

NAA-SR-MEMO-4045 SECRET RD 

TITLE: MINIMUM WEIGHT UNIT SHIELD FOR A COMPACT POWER REACTOR 

AUTHOR: V. Keshishian 6-26-59 

ABSTRACT: Prel iminary calculations of the shield requirements indicate that a dose res t ra in t of 
2.5 m r e m / h r at 100 ft can be met with a shield weighing approximately 55,000 lb and 
contained within a diameter of 10 ft. 

NAA-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 4 1 0 0 S E C R E T RD 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

SNAP 10 REENTRY 

R. L. H i r a c h 7 - 9 - 5 9 

In o r d e r to v a p o r i z e a SNAP 10 fuel e l e m e n t above s ix ty thousand feet about 28% of 
i t s k ine t ic ene rgy m u s t be utilisjed to hea t the body. V a p o r i z a t i o n is d e s i r a b l e but 
not n e c e s s a r i l y a r e q u i s i t e for high a l t i tude d i s p e r s i o n . This is b e c a u s e loca l ly 
m e l t e d m a t e r i a l which i s r e m o v e d f r o m the e l e m e n t by the high ve loc i ty a i r s t r e a m 
m a y v e r y well s u p p o r t i t s own combus t ion once i t i s f r ee of the m a i n body. Since t h e 
scope of th i s s tudy was r a t h e r l imi ted , the effects of t h e s e and o the r r a t h e r i m p o r t a n t 
phenomena could not be eva lua ted . 

N A A - S R - M E M O - 4 1 3 7 S E C R E T RD 

T I T L E : ANALYSIS O F A RECTANGULAR FINNED RADIATOR FOR THE SNAP 10 

AUTHOR: 

ABSTRACT: 

R. L. H i r s c h 7 -15 -59 

The r a d i a t o r for the SNAP 10 c o n s i s t s of a c y l i n d r i c a l b a s e annulus f r o m which 
r e c t a n g u l a r fins p r o j e c t r ad i a l l y . Th i s r e p o r t d e s c r i b e s the t"wo m e t h o d s t ha t w e r e 
i n c o r p o r a t e d to d e s c r i b e hea t flow in th i s body. B e c a u s e of i t s s imp l i c i t y , the f i r s t 
me thod y ie lded a useful , e a r l y d e s c r i p t i o n of the r a d i a t o r . A l a t e r , m o r e de ta i l ed 
a n a l y s i s ind ica ted tha t the r e s u l t s of the f i r s t work w e r e a l i t t le o p t i m i s t i c . 

N A A - S R - M E M O - 4 1 6 7 Rev 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

T H E R M O E L E C T R I C CONVERTER FOR SNAP 10 SYSTEM 

A. W. Th ie le 9-28-59 

This spec i f i ca t ion d e l i n e a t e s the r e q u i r e m e n t s for a t h e r m o e l e c t r i c c o n v e r s i o n dev ice 
to be used with a nuc l ea r r e a c t o r hea t s o u r c e . The SNAP ' 0 s y s t e m wil l p rov ide an 
a u x i l i a r y power unit for space a p p l i c a t i o n s . As such, the c o n v e r t e r , a s p a r t of th i s 
s y s t e m , wi l l be subjec t to c e r t a i n unique r e q u i r e m e n t s in r e g a r d to weight and 
e n v i r o n m e n t . 

N A A - S R - M E M O - 4 1 6 9 UNCL 

T I T L E : SNAP AUTHORIZED PROGRAM FACILITY PLANNING SUMMARY 

AUTHOR: Staff 8-3-59 

ABSTRACT: The p r o p o s e d faci l i ty r e q u i r e m e n t s a s p r e s e n t e d in th i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica t ed by Exhib i t " A " . The do l l a r v a l u e s a s 
i nd i ca t ed a r e e s t i m a t e d c o s t s of new fac i l i t i e s t o be funded in G o v e r n m e n t E^iscal 
Y e a r s I960, 1961, and 1962. 

N A A - S R - M E M O - 1 2 0 2 3 
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N A A - S R - M E M O - 4 1 7 0 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P R O P O S E D PROGRAM FACILITY PLANNING SUMMARY 

Staff 8 -3 -59 

The p r o p o s e d fac i l i ty r e q u i r e m e n t s a s p r e s e n t e d in th i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s jxs ind ica ted by Exhibi t " A " . The do l l a r v a l u e s a s in­
d ica ted a r e e s t i m a t e d c o s t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

N A A - S R - M E M O - 4 1 7 1 OUO 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP P O T E N T I A L PROGRAM E'ACILITY PLANNING SUMMARY 

Staff 8- 3-59 

The p r o p o s e d fac i l i ty r e q u i r e m e n t s a s p r e s e n t e d in th i s r e p o r t a r e b a s e d on the 
SNAP P r o g r a m A s s u m p t i o n s a s ind ica ted by Exhibi t "A" . The do l l a r v a l u e s a s 
ind ica t ed a r e e s t i m a t e d cos t s of new fac i l i t i e s to be funded in G o v e r n m e n t F i s c a l 
Y e a r s I960, 1961, and 1962. 

N A A - S R - M E M O - 4 1 7 5 S E C R E T RD 

T I T L E : F U E L REQUIREMENTS FOR SNAP X PROGRAM 

AUTHOR: 

ABSTRACT: 

A, W. Th ie l e 7 -29 -59 

The fuel for SNAP X wil l be in the shape of r igh t c i r c u l a r c y l i n d e r s . The in fo rmat ion 
p r e s e n t e d r e p r e s e n t s the p r e s e n t s t a t e of the r e a c t o r des ign , and may be subjec t to 
r e v i s i o n . 

N A A . S R - M E M O - 4 2 2 1 S E C R E T RD 

T I T L E : SNAP X SYSTEMS ANALYSIS PROGRAM 

AUTHOR: A. E . T u c k e r 8 -5 -69 

ABSTRACT: The a c t i v i t i e s and c o m p l e t i o n da tes for the in i t ia l SNAP X s y s t e m s a n a l y s i s s tudy. 

NAA-SR-MEMO-4338 S E C R E T RD 

T I T L E : NEUTRON STREAMING E F F E C T S IN THE SNAP CRITICAl ASSEMBLY 

AUTHOR: 

ABSTRACT: 

L. I. M o s s 9 -3 -59 

F o r the des ign of SNAP X it i s n e c e s s a r y to know the r eac t iv i ty w o r t h s of a i r gaps 
and of v a r i o u s m a t e r i a l s in t h e s e g a p s . F o r th i s pu rpobc , an e x p e r i m e n t has been 
p e r f o r m e d on the SNAP c r i t i c a l a s s e m b l y . 

NAA-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 4 4 5 3 S E C R E T RD 

T I T L E : F U E L PROCESSING AND HANDLING SAFETY FOR SNAP 10 AND SDR-1 

AUTHOR: W. T. Hayes 10 -6 -59 

ABSTRACT: C a l c u l a t e safe m a s s e s of fuel and a l loy m a t e r i a l s for handl ing dur ing fuel f ab r i ca t ion 
and s t o r a g e . The fuel to be tha t for the SNAP 10 and the SDR-1 r e a c t o r s . 

N A A - S R - M E M O - 4 4 7 7 S E C R E T RD 

T I T L E : FEASIBILITY R E P O R T FOR FABRICATION OF SNAP 10 F U E L E L E M E N T S 

AUTHOR: R. R. T u r k and P . S. Drennan 11 -2 -59 

ABSTRACT: A to ta l of t h i r t y - t w o (32) h y d r i d e d a l loy fuel e l e m e n t s a r e t o be p r o d u c e d f r o m z i r ­
con ium and u r a n i u m r a w m a t e r i a l s . The p r o c e s s c o n s i s t s of compac t ing and a r c 
me l t ing the componen t m a t e r i a l s to f o r m an in i t i a l a l loy ingot, sec t ion ing of the 
ingots into s lugs and canning of the s lugs , forging the s lugs into d i s c s , decanning 
and machin ing of the d i s c s , hydr id ing and g r i n d in g . 

N A A - S R - M E M O - 4 5 7 3 S E C R E T RD 

T I T L E : F U E L E L E M E N T S FOR SNAP 10 PROGRAM 

AUTHOR: A. W. Thie le 

ABSTRACT: P r e s e n t s the r e q u i r e m e n t s for fuel e l e m e n t s for the SNAP 10 p r o g r a m . 

10-28-59 

N A A - S R - M E M O - 4 5 9 9 S E C R E T RD 

T I T L E : T H E R M A L STRESS P R O B L E M AREAS IN THE SNAP 10 REACTOR 

AUTHOR: R. A. Stone 

ABSTRACT: D e s c r i b e s the a p p r o a c h to the known p r o b l e m a r e a s ex i s t ing a t the t i m e . 

11-2 -59 

N A A - S R - M E M O - 4 6 0 6 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP 10 POWER T E S T COOLING 

H. N. R o s e n b e r g 1 1 - 5 - 5 9 

A m a x i m u m a i r ve loc i ty of 1.5 f t / s e c wil l be r e q u i r e d for cool ing the SNAP 10 P o w e r 
T e s t R e a c t o r . This could be p rov ided with a 1 ft^ a n n u l a r duct a round the bo t tom of 
the r e a c t o r , and, with safety, a 200 s t a n d a r d C F M b l o w e r . C a r e should be t aken to 
a s s u r e a high e m i s s i v i t y , oxidized su r face on the r e a c t o r c o n t a i n e r b e c a u s e of the 
i m p o r t a n c e of r ad ia t ion in the cool ing. 

N A A - S R - M E M O - 1 2 023 
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N A A - S R - M E M O - 4 6 6 3 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RECOMMENDATIONS ON CLADDING MATERIALS FOR THE SNAP 10 REACTOR 

C. J . R o m e r o 11-17-59 

F o r p u r p o s e s of e a s e of a s s e m b l y it would be b e s t to u s e an ava i l ab le m a t e r i a l tha t 
can be f a b r i c a t e d in to a con ta ine r wi th the lowes t coeff ic ient of t h e r m a l expans ion . 
Has t e l l oy B a p p e a r s s a t i s f a c t o r y for t h e s e and o ther r e a s o n s . C o n s i d e r i n g diffi­
cul ty of f ab r i ca t ion , Has te l loy N would be the next choice Other m a t e r i a l s do not 
lend t h e m s e l v e s to th i s app l ica t ion . 

The t o l e r a n c e s and d i m e n s i o n s of the c o n t a i n e r for a s s e m b l y depend on the m a t e r i a l 
u sed . It a p p e a r s tha t c o n t a i n e r s for the SNAP 10 could be f ab r i ca t ed by spinning, 
deep d rawing , r u b b e r die fo rming , or exp los ive fo rming . The choice of method i s 
dependent on h a r d e n a b i l i t y of the m a t e r i a l , ava i l ab i l i t y of vendor fac i l i t i e s and ex­
p e r i e n c e , and g e n e r a l e c o n o m i c s . 

N A A - S R - M E M O - 4 7 1 8 S E C R E T RD 

T I T L E : PRELIMINARY QUALITY CONTROL DATA SHEETS FOR SDR-1 AND SNAP 10 F U E L 
E L E M E N T S 

AUTHOR: H. Take t an i 12-14-59 

ABSTRACT: F o r long r a n g e p lanning , p r e l i m i n a r y qual i ty con t ro l specific^tt ions for SDR-I and 
SNAP 10 fuel e l e m e n t need to be wr i t t en down and examined . 

N A A - S R - M E M O - 4 7 3 9 S E C R E T RD 

T I T L E : TRANSIENT RESPONSE O F SNAP 10 TO S T E P CHANGES IN REACTIVITY 

AUTHOR: 

ABSTRACT: 

J . R e i c h m a n 12-11-59 

Equa t ions a r e deve loped to d e t e r m i n e e n e r g y r e l e a s e , peak p o w e r s and the t ime to 
r e a c h peak power for s t ep r eac t i v i t y changes g r e a t e r than one d o l l a r . T h e s e equa ­
t ions can be r e a d i l y u s e d to r e c a l c u l a t e t h e s e v a r i a b l e s when m o r e a c c u r a t e v a l u e s 
a r e ava i l ab l e for the SNAP 10 r e a c t o r p a r a m e t e r s . 

N A A - S R - M E M O - 4 8 3 9 S E C R E T RD 

T I T L E : SER - STATUS R E P O R T FOR PERIOD BEGINNING 0000 HOURS ON 1 2 / 2 7 / 5 9 AND 
ENDING 1/2 /60 

AUTHOR: R. R. Egg l e s ton 

ABSTRACT: D e s c r i b e s t a s k s c o m p l e t e d dur ing the p e r i o d ind ica ted . 

1-26-60 

NAA-SR-MEMO-12023 
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N A A - S R - M E M O - 4 8 8 9 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP SPACE POWER PROGRESS 

Staff 2 - 1 3 - 6 0 

The c u r r e n t AEC p r o g r a m p roceed ing a t Ato in ics In t e rna t iona l has been planned so 
a s to s e r v e a s the b a s i s of such an AEC s p a c e r e a c t o r deve lopmen t p r o g r a m The 
ex i s t ing p r o g r a m c o n s i s t s of advanced technology s t u d i e s , the 300 w t h e r m o e l e c ­
t r i c SNAP 10 s y s t e m deve lopmen t , and the 3000 w t u r b o e l e c t r i c SNAP 2 s y s t e m 
deve lopmen t . The 30,000 w t u r b o e l e c t r i c SNAP 8 r e a c t o r is c u r r e n t l y being in i t i a ted . 
The subsequen t p r o g r a m s should c o n s i s t of a 300,000 w s y s t e m , a 1 to 3 Mw s y s t e m , 
and u l t i m a t e l y a 10 to 30 Mw s y s t e m . 

N A A - S R - M E M O - 4 9 3 0 S E C R E T RD 

T I T L E : TENTATIVE APU DELIVERY AND TEST SCHEDULE 

AUTHOR: 

A B S T R A C T : 

R. L. W a l l e r s t e d t 2 - 1 - 6 0 

In o r d e r tha t a c o m p r e h e n s i v e A P U p r o g r a m can be i m p l e m e n t e d a t AI and a t TRW, 
the t en ta t ive d e l i v e r y and t e s t schedu le has been p r e p a r e d c o v e r i n g FY 1961, 1962, 
and 1963. 

N A A - S R - M E M O - 4 9 7 5 S E C R E T RD 

T I T L E : SPACE NUCLEAR POWER REQUIREMENTS 

AUTHOR: Staff 2 - 1 5 - 6 0 

ABSTRACT: In o r d e r to ach ieve a r e a s o n a b l e space r e a c t o r deve lopmen t p r o g r a m , the r e q u i r e ­
m e n t for such a p r o g r a m should be r e c o g n i z e d and vo iced now. Ful l suppor t m u s t 
be p rov ided for the ex i s t ing SNAP p r o g r a m to develop the capabi l i ty , technology, 
and flight h a r d w a r e n e c e s s a r y to suppor t the na t iona l space effort . 

N A A - S R - M E M O - 4 9 8 5 

T I T L E : STATUS O F SNAP SHIELDING 

AUTHOR: 

ABSTRACT: 

F . H. C l a r k 2 - 1 7 - 6 0 

Th i s no te i s in tended to p r e s e n t the p r o b l e m s e n c o u n t e r e d in shie lding SNAP s y s t e m s 
for s a t e l l i t e app l i ca t ion . Section II d e a l s with dose and veh ic l e c o n s t r a i n t s - l a r g e l y 
ou ts ide the pu rv i ew of the power p lant - but c o n s i d e r a t i o n s which domina te sh ie ld 
des ign and in rough magn i tude d e t e r m i n e sh ie ld weight . Section III dea l s with sh i e ld 
des ign i t se l f and p r o b l e m s a s s o c i a t e d . Sect ion IV men t ions b r i e f ly Van Allen 
r a d i a t i o n . 

N A A - S R - M E M O - 1 2 023 

7 



NAA.SR-MEMO-4992 SECRET RD 

TITLE: EFFECTS OF SNAP 10 PARAMETER CHANGES UPON ELECTRICAL POWER 
OUTPUT 

AUTHOR: J. Reichman 2-19-60 

ABSTRACT: During operation, the SNAP 10 reactor system will undergo a ser ies of normal 
changes in parameters that will cause the electr ical power output to vary. While 
these changes will be occurring simultaneously, each at an unknown rate, the sepa­
rate effects upon the power output can be determined and thus give an estimate of 
their relative importance. It is the purpose of this TDR to consider these effects 
separately and determine the power change. 

NAA-SR-MEMO-5027 SECRET RD 

TITLE: ESTIMATE OF SNAP 10 POWER COEFFICIENT OF REACTIVITY AND REACTIVITY 
CHANGE IN GOING TO FULL POWER 

AUTHOR: 

ABSTRACT: 

W. T. Hayes 3-1-60 

A calculation of the power coefficient of reactivity for the SNAP 10 reactor at rated 
power (^10-13 kw) and of the total change in reactivity in going to full power state 
from star t -up is of importance in the design of the system. These two quantities are 
estimated using one group perturbation theory. 

NAA.SR-MEMO-5103 UNCL 

TITLE: EXPERIMENTAL SHIELDING EVALUATION OF THE SETF USING SDR-I AND 
SNAP 10 AS RADIATION SOURCES 

AUTHOR: R. L. Tomlinson 3-29-60 

ABSTRACT: The SNAP Environnnental Test Facility, which is now under construction, has been 
designed for the full-power testing of unshielded SNAP reactors in an environment 
that will approach that of satellite conditions. Special care has been observed in its 
design to facilitate personnel access to the power test cells in which the reac tors 
will be operated, after a waiting period of 30 days and removal of all portable equip­
ment that has been exposed to the nuclear radiation present during reactor operation 
at full or fractional power levels. In this regard, many special features have been 
designed into this facility. This report will deal only with the evaluation of those 
features concerned with nuclear radiation and shielding as they affect the operation 
of the SETF. 

NAA-SR-MEMO-5107 CONF RD 

TITLE: ORBITAL STARTUP OF SNAP 10 REACTOR 

AUTHOR: J. Reichman 3-31-60 

ABSTRACT: Startup reactivity control of the SNAP 10 reactor is achieved by separating the 
reactor into two halves. The two halves are initially separated so that the reactor 
is sufficiently subcritical to prevent any conceivable nuclear accident. The two 
halves will be brought together at a predetermined rate by a motorized drive mech­
anism. The purpose of this report is to determine what rate is to be used to drive 
the halves together. 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-5136 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

CRITICALITY OF HANDLING SNAP 10 PLATES 

N. Ketzlach 4-1-60 

The calculated minimum cri t ical number of plates at optimum water-moderation and 
reflection is nine. Therefore, it is safe to handle four of these plates in any volume 
independent of the degree of water flooding and water moderation. No other moder­
ator such as beryllium, beryllium oxide, heavy water, or graphite may be present . 
Safe spacings of groups of four plates may be determined from the cr i ter ia p re ­
viously outlined. 

NAA-SR-MEMO-5315 SECRET RD 

TITLE: THE SNAP 10 CRITICAL ASSEMBLIES 

AUTHOR: C. M. Podeweltz 

ABSTRACT: Estimation of the cri t ical dimensions for the SNAP 10 cri t ical assemblies . 

5-24-60 

NAA-SR-MEMO-5 35 9 UNCL 

TITLE: FEASIBILITY STUDY OF A CONVECTION COOLED SNAP 10 SYSTEM 

AUTHOR: A. W. Thiele 6-6-60 

ABSTRACT: The basic requirements of the SNAP 10 system were formulated in the Spring of 1959 
and presented in the Project Proposal for FY 60 as Project 2100 of NAA-SR-3613, 
June 1959. 

NAA-SR-5482 CONF RD 

TITLE: EVALUATION OF RADIOLOGICAL HAZARDS DUE TO REENTRY OF SNAP APU 

AUTHOR: F. D. Anderson 1-15-61 

ABSTRACT: The evaluation of radiological hazards due to the reentry of a SNAP unit was per­
formed to determine the limitations for intact and partial intact reentry as well as 
for reentry burnup and high altitude dispersal . The evaluation of radiological 
hazards due to the operational periods frorn manufacturing through launch of a SNAP 
unit have been discussed in a report entitled, "SNAP 2 Safety Evaluation Analysis. " 
Reentry burnup and high altitude dispersal of SNAP reactor cores are now being 
investigated by experimental and analytical studies. 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-5581 SECRET RD 

TITLE: MEETING WITH LOCKHEED MISSILE AND SPACE DIVISION PERSONNEL, 
AUGUST 3, I960 - SNAP 10 FLIGHT TEST PROGRAM 

AUTHOR: A. W. Thiele 8-10-60 

ABSTRACT: AI visited Lockheed Missile and Space Division (LMSD) at Sunnyvale, California to 
discuss problems related to the flight test program for the SNAP 10 system. 

NAA-SR-5648 SECRhiT 

TITLE: PROCESSING OF SNAP-10 FUEL ELEMENTS 

AUTHOR: P. S. Drennan and H. Taketani 11-1-61 

ABSTRACT: Describes the processing cycle and techniques developed for the processing of fuel 
rods for the SNAP-10 reactor . 

NAA-SR-5650 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

NUCLEAR SPACE POWER SYSTEMS 

R. A. Stone 4-1-61 

This report presents a detailed description of the nuclear space power systems 
presently under development. In addition, weight and performance estimates are 
given for higher power and more advanced nuclear systems employing thermoelec­
t r ic , turboelectric and thermionic power conversion methods. Various aspects of 
reactor design are discussed with respect to inherent limitations and system r e ­
quirements. Many problems which a re common to all nuclear systems such as 
shielding, reliability, heat rejection, safety, and operational considerations are 
presented in some detail. 

NAA-SR-MEMO-5804 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

RADIOLOGICAL EVALUATION OF SNAP REACTOR DEBRIS DUE TO REENTRY 
BURNUP 

N. Harr is 12-20-60 

The SNAP &ystein, upon reentering the atmosphere, has been assumed to burn up and 
completely disintegrate above an altitude of 100, 000 ft. 

The fission product debris will be dispersed strongly in the horizontal direction 
while in the s t ra tosphere . A small fraction of the debris will be continuously dif­
fusing through the tropopause into the troposphere with a s tratospheric storage 
half-time of about five years . 

Once in the troposphere, the debris will be washed out of the air by rain, within a 
few weeks. The debris will then enter the biosphere. 

NAA -SR -M EMO- 12 02 3 
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NAA-SR-MEMO-5899 UNCL 

T I T L E : SNAP 10 FY 62 - 63 PROGRAM PLANNING GUIDE 

AUTHOR: A. W. Th ie le 11-21-60 

ABSTRACT: Out l ines a l l p h a s e s of the SNAP 10 P r o g r a m for the f i sca l y e a r a s ind ica ted . 

NAA-SR-MEMO-5908 S E C R E T RD 

T I T L E : DISCUSSION O F SNAP X WITH LOCKHEED - 5 / 5 / 5 9 

AUTHOR: A. W. Th ie le 5-22-59 

ABSTRACT: A mee t ing of Lockheed and A t o m i c s I n t e r n a t i o n a l p e r s o n n e l was held a t Pa lo Alto on 
May 5, 1959, to d i s c u s s the appl ica t ion of the SNAP X A P U . The c u r r e n t spec i f i ­
ca t ions of the SNAP X s y s t e m w e r e p r e s e n t e d and, f rom the r e s p o n s e and ques t ions 
a sked , w e r e r e c e i v e d in a f avorab le m a n n e r . 

NAA-SR-MEMO-6067 UNCL 

T I T L E : PLAN O F ACTION (FOR HYDRIDING D E V E L O P M E N T ) 

AUTHOR: H. G. Weidberg 1-23-61 

ABSTRACT: A hydr id ing m e c h a n i s m is pos tu l a t ed b a s e d on ava i l ab l e know^ledgc^. Th rough a s e r i e s 
of e x p e r i m e n t s , th i s pos tu la t e wi l l be p r o v e d or d i s p r o v e d . It i s e x p e c t e d tha t s o m e 
ins igh t into the hydr id ing m e c h a n i s m wil l be ob ta ined . 

N A A - S R - M E M O - 6 1 1 5 REVISION 1 UNCL 

T I T L E : OPERATION MANUAL FOR SNAP ENVIRONMENTAL TEST FACILITY 
BUILDING NO. 024 

AUTHOR: H. V. Lee 5 -5 -61 

ABSTRACT: SNAP E n v i r o n m e n t a l T e s t F a c i l i t y (SETF) has been bui l t to a c c o m m o d a t e the t e s t i ng 
of th i s C o m p a c t P o w e r Sys t em (SNAP 2). This s y t e m sha l l be t e s t e d unde r con­
t r o l l e d e n v i r o n m e n t a l cond i t ions . The n e c e s s a r y sh ie ld ing , i n e r t gas (n i t rogen) 
a t m o s p h e r e , p r e s s u r e , and t e m p e r a t u r e c o n t r o l s a r e p rov ided with th i s faci l i ty . 

This documen t h a s been p r e p a r e d to i n s t r u c t the o p e r a t i n g p e r s o n n e l how to safe ly 
p e r f o r m the t a s k s of ope ra t i ng the s y s t e m s within th i s fac i l i ty . 

N A A - S R - M E M O - 6 1 3 3 UNCL 

T I T L E : SNAP lOA SYSTEM SCHEDULES 

AUTHOR: A. W. Th ie le 

ABSTRACT: The c o n s e q u e n c e s of the r e v i s e d SNAPSHOT schedu le w e r e d i s c u s s e d with 
H. H. Greenf i e ld of Lockheed and the following d e l i v e r y da t e s w e r e p r o p o s e d 
for mutua l c o n s i d e r a t i o n : 

S - l O - P S M - 2 ( E l e c t r i c a l S imula to r ) 
No date e s t a b l i s h e d ; our r e c o m m e n d e d d e l i v e r y date is A p r i l , 1962 

2 -15 -61 

N A A - S R - M E M O - 1 2 023 
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N A A - S R - M E M O - 6 1 3 3 UNCL (Continued) 

ABSTRACT: S - l O - F S M - 2 (Mechan ica l Mockup) 
(Continued) Ju ly , 1962 

A second m e c h a n i c a l mockup may be r e q u i r e d if t h e r e i s only four months 
be tween f l ights as t h e r e i s a p p r o x i m a t e l y five months of i n t eg ra t ion and 
t e s t i n g w o r k on each v e h i c l e . 

S - l O - F S - 2 ( F i r s t flight s y s t e m ) 
J a n u a r y , 1963 d e l i v e r y 
A p r i l , 1963 flight 

S - l O - F S - 3 (Second flight s y s t e m ) 
M a r c h , 1963 d e l i v e r y 
August , 1963 flight 
De l ive ry of th i s uni t in M a r c h will m e e t the r e q u i r e m e n t for a backup for 
the f i r s t f l ight . A backup for the second flight was not d i s c u s s e d . 

A schedu le for the des ign , fabr ica t ion , a s s e m b l y , and t e s t of t he se s y s t e m s a s well 
a s the t e s t s y s t e m for use a t AI has been p r e p a r e d for c o m m e n t . 

N A A - S R - M E M O - 6 2 2 4 CONF RD 

T I T L E : SNAPSHOT NUCLEAR FLIGHT SAFETY PROGRAM 

AUTHOR: Staff 3 -31-61 

ABSTRACT: A n u c l e a r flight safe ty p r o g r a m for the SNAPSHOT p r o g r a m is p r e s e n t e d a s a p r e ­
l i m i n a r y p lan . The p r o g r a m is in tended to be compa t ib l e with the Atomic E n e r g y 
C o m m i s s i o n ' s r e s p o n s i b i l i t y for n u c l e a r m a t e r i a l s used in the SNAPSHOT sa te l l i t e 
launch s e r i e s . 

Ana ly t i ca l and e x p e r i m e n t a l safe ly s tud i e s a r e d e s c r i b e d unde r t h r e e h e a d i n g s : 
N u c l e a r S tud ies , Radio log ica l Safety S tud ies , and Eng inee r ing Design S tud ies . 
P r o g r a m m i l e s t o n e s a r e l i s t ed and a d e s c r i p t i o n of continuing s tud ies is appended. 

N A A - S R - 6 2 6 3 SECRET RD 

T I T L E : PRELIMINARY DESIGN STUDY OF THE SNAP lOA DIRECT CONVERSION NUCLEAR 
AUXILIARY POWER UNIT 

AUTHOR: J. L. Johnson 6 -20-61 

ABSTRACT: The SNAP lOA concep t was f i r s t p r o p o s e d in a r e p o r t ent i t led , " F e a s i b i l i t y Study 
of a Convect ion Cooled SNAP 10 S y s t e m . " A power s o u r c e is d e s c r i b e d t h e r e i n , 
us ing a SNAP 2 r e a c t o r , an a r r a y of t h e r n n o e l e c t r i c e l e m e n t s , and a hea t t r a n s f e r 
loop, which could p r o d u c e 300 w of e l e c t r i c a l e n e r g y . Since tha t t i m e , a need has 
a r i s e n for a 500 w e l e c t r i c a l power s o u r c e for a space m i s s i o n . The r e q u i r e m e n t s 
for th i s m i s s i o n a r e s u m m a r i z e d and des ign p a r a m e t e r s out l ined. 

NAA-Sl^-MEMO-12 02 3 
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\ A A - S R - M E M O - b 3 b 7 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

MEETING WITH LOCKHEED MISSILES AND S P A C E DIVISION, A P R I L 11 AND 12, 
1961 

A. W. Th ie le 5 -1 -61 

A mee t ing was held with r e p r e s e n t a t i v e s of Lockheed A i r c r a f t C o r p o r a t i o n A p r i l 11 
and 12, to d i s c u s s p r o b l e m s a s s o c i a t e d with the SNAPSHOT p r o g r a m . 

NAA-SR-MEMO-6422 S E C R E T DI 

T I T L E : STATUS R E P O R T ON SNAP- lOA ENCAPSULATION PROGRAM 

AUTHOR: E. L. Reed 5 -17 -61 

ABSTRACT: The p u r p o s e of t h i s i n t e r i m r e p o r t is to r e v i e w the v a r i o u s a p p r o a c h e s tha t have 
been p u r s u e d at AI to date t o w a r d the goal of developing a su i t ab le encapsu la t ing 
m a t e r i a l for p ro t ec t i ng lead t e l l u r i d e bodies f r o m e x c e s s i v e m a t e r i a l l o s s under 
the ope ra t ing condi t ions speci f ied for the SNAP- lOA t h e r m o e l e c t r i c d e v i c e . The 
p r e s e n t SNAP- lOA concept r e q u i r e s a t h e r m o e l e c t r i c dev ice tha t wi l l o p e r a t e in 
a s p a c e e n v i r o n m e n t for at l e a s t 10,000 h r with l e s s than 10% output d e g r a d a t i o n . 
The hot and cold junct ion ope ra t ing t e m p e r a t u r e s in space have been se t a t 9 0 0 ° F 
and 6 0 0 ° F , r e s p e c t i v e l y . A combina t ion of p and n type lead t e l l u r i d e bodies has 
been speci f ied a s the t h e r m o e l e c t r i c m a t e r i a l t ha t wi l l be u s e d to g e n e r a t e the p r e ­
s c r i b e d power output of the SNAP- lOA dev ice . 

N A A - S R - M E M O . 6 4 4 4 S E C R E T DI 

T I T L E : T R I P R E P O R T TO LOCKHEED, CALIFORNIA DIVISION - MONDAY, MAY 15, 1961 

AUTHOR: R. A. Stone 5 -23-61 

ABSTRACT: On Monday, May 15, 1961 a mee t ing was held at Lockheed to d i s c u s s app l i ca t ions 
of SNAP r e a c t o r s . 

N A A - S R - M E M O - 6 5 6 4 UNCL 

T I T L E : SNAP lOA PROGRAM MILESTONE CHARTS 

AUTHOR: J . W. Ta i t 6 -29 -61 

ABSTRACT: The SNAP lOA P r o g r a m Mi les tone C h a r t s a r e a t t a ch ed . 

T h e s e c h a r t s have been r ev i ewed and app roved by the D e p a r t m e n t D i r e c t o r , Chief 
P r o j e c t E n g i n e e r - SNAP lOA - and the Chief P r o j e c t E n g i n e e r , SNAPSHOT. 

P r o g r a m Mi les tone s t a tu s wil l be r e p o r t e d on a month ly b a s i s to the A E C . 

NAA-SR-MEMO-1202 3 

13 

file:///AA-SR-MEMO-b3b7


N A A - S R - M E M O - 6 5 9 9 CONF RD 

T I T L E : 

AUTHOR: 

A RELIABILITY I M P R O V E M E N T PROGRAM PLANNING R E P O R T FOR THE 
SNAP IDA SPACE NUCLEAR POWER UNIT 

M. G. C o o m b s , C. K. Smith and L. A. Wilson 3 -14 .61 

ABSTRACT: To obta in n e c e s s a r y economic in fo rmat ion on the cos t of achieving a given r e l i ab i l i t y , 
t h r e e d i f ferent p r o g r a m s a r e c o n s i d e r e d in addi t ion to the ex i s t ing R&D p r o g r a i n . 

N A A - S R - M E M O - 6 6 1 2 UNCL 

T I T L E : SNAPSHOT PLANNING SCHEDULE 

AUTHOR: R. L. W a l l e r s t e d t and J . E. Gackle 7 - 2 5 - 6 1 

ABSTRACT: The f i r s t d raf t of the SNAPSHOT planning schedule for u s e by the v a r i o u s AI a d m i n i ­
s t r a t i v e d e p a r t m e n t s . 

N A A - S R - M E M O - 6 6 4 5 CONF RD 

T I T L E : SPECIFICATIONS F O R ALLOYING AND FORMING SNAP lOA AND 2 F U E L 
MATERIALS 

T. S. K i r s c h 8 - 9 - 6 3 AUTHOR: 

ABSTRACT: This M e m o d e s c r i b e s the SNAP lOA-2 mel t ing and forming p r o c e s s u sed by A t o m i c s 
I n t e r n a t i o n a l , f r o m compac t ing to final e x t r u s i o n . 

N A A - S R - M E M O - 6 6 5 2 CONF RD 

T I T L E : F ISCAL YEAR 1962-63 SNAP lOA PROGRAM PROPOSAL 

AUTHOR: Staff 8 -15-61 

ABSTRACT: The p u r p o s e of th i s documen t i s to p r e s e n t in format ion r e g a r d i n g the need for a d d i ­
t ional funds in FY 1962 for the SNAP lOA P r o g r a m . 

NAA-SR- 6684 CONF RD 

T I T L E : PRELIMINARY SNAP lOA-SNAPSHOT SAB^'ETY R E P O R T 

AUTHOR: 

ABSTRACT: 

M. Hun t s inge r 2-26-62 

This p r e l i m i n a r y r e p o r t d e s c r i b e s s a f e g u a r d s des igned for the f i r s t n u c l e a r r e a c t o r 
to be o p e r a t e d in s p a c e . Contro l of n u c l e a r h a z a r d s wil l be effected to al low s u c c e s s ­
ful flight t e s t s wi thout r i s k s to ope ra t ing p e r s o n n e l o r the g e n e r a l pub l ic . The r e p o r t 
i s in tended for u s e by safety r e v i e w and approva l a g e n c i e s within the U. S. A tomic 
E n e r g y C o m m i s s i o n , the U. S. A i r F o r c e , and the U. S. Navy Pac i f i c M i s s i l e Range 
(PMR). Jo in t r e p o r t p r e p a r a t i o n has been c a r r i e d out by the USAF s a t e l l i t e veh i c l e 
c o n t r a c t o r (Lockheed M i s s i l e s and Space Company) and the USAEC n u c l e a r c o n t r a c t o r 
(Atomics I n t e rna t i ona l ) . A final s a f egua rds r e p o r t which wil l d i s c u s s in de ta i l the un­
r e s o l v e d a r e a s ind ica t ed in th is p r e l i m i n a r y r e p o r t will be i s s u e d for approva l p r i o r 
to the e a r l y 1963 SNAPSHOT t e s t flight of the SNAP lOA sa t e l l i t e s y s t e m . 

The r e p o r t scope inc ludes sh ipmen t of the r e a c t o r systenn f rom the m a n u f a c t u r e r 
to Vandenbe rg A i r F o r c e B a s e , p r e l a u n c h t es t ing , t r a n s p o r t to the l aunch pad, 

NAA-SR-MEMO-12023 
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NAA-SR- 6684 CONF HD (Continued) 

ABSTRACT: countdown, launch and o r b i t inje-ction, o rb i t a l ope ra t ion , and final atmf>S{)herir 
(Continued) r e e n t r y . Hazard.s and acc iden t c o n s e q u e n c e s for each ope ra t iona l phase a r e d i s -

c u s s e d to show the e f fec t iveness of the planned safety m e a s u r e s . 

N A A - S R - M E M O - 6 7 2 1 CONF RD 

T I T L E : SNAP lOA T O T A L SYSTEM SIMULATION 

AUTHOR: P . P e k r u l 10-3-61 

ABSTRACT: The p u r p o s e of t h i s r e p o r t is to d e s c r i b e and expla in the r e s u l t s f rom an ana ly t ica l 
mode l of the to ta l SNAP lOA Vacuum S y s t e m . 

1) S imula t ion of the e n t i r e SNAP 10 A P U . 

2) E s t a b l i s h con t ro l s y s t e m s p e c i f i c a t i o n s . 

3) Obtain s y s t e m t r a n s i e n t and s t ab i l i ty i n fo rma t ion . 

4) Eva lua te e l e c t r i c a l load and e n v i r o n m e n t a l effects on the s y s t e m . 

5) E s t a b l i s h p r o g r a m m e r r e q u i r e m e n t s . 

NAA-SR-MEMO-6725 OUO 

T I T L E : SNAP lOA PREPOISONING 

AUTHOR: H. B a u c o m 9 -6 -61 

A B S T R A C T : The long t e r m c o n t r o l r e q u i r e m e n t s for SNAP lOA m a y be m i n i m i z e d th rough the use 
of a b u r n a b l e po i son . It i s r e c o m m e n d e d tha t n a t u r a l s a m a r i u m oxide be mixed 
homogeneous ly in the c e r a m i c hydrogen b a r r i e r m a t e r i a l th roughout the to ta l length 
of the fuel e l e m e n t . The spec i f ica t ion i s 6.6 ±10% mg of n a t u r a l S m 2 0 3 pe r l i n e a r 
inch of fuel r o d p e r fuel rod . This c o r r e s p o n d s to about 3 gm S m 2 0 3 in *̂ h6 SNAP lOA 
r e a c t o r . 

N A A - S R - M E M 0 . 6 7 5 4 UNCL 

T I T L E : SUMMARY O F SHOCK VIBRATION AND LEAK TESTING O F SNAP 2-10 NORMAL 
URANIUM F U E L E L E M E N T S 

AUTHOR: L. E . M a n n e r s 9 -13 -61 

A B S T R A C T : The fuel e l e m e n t s r e p o r t e d on the a t t a c h e d c h a r t w e r e subjec ted to the SNAP lOA 
v i b r a t i o n and shock t e s t s . All e l e m e n t s w e r e t e s t e d s ingly in a i r and one group of 
s even was r e t e s t e d a s a c l u s t e r in a w a t e r - f i l l e d f i x tu r e . 

N A A - S R - M E M O - 1 2 023 
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NAA-SR-MEMO-6776 CONF DI 

TITLE: 

AUTHOR: 

ABSTRACT: 

RESULTS OF ELEMENT PERFORMANCE TESTING THROUGH SEPTEMBER 7. 1961 

J. H. Walter and C. G. Bergdorf 10-6-61 

The tests consist of operating the elements in a AT against a matched load, allowing 
the measurement and/or calculation of power output, element voltage and element 
res is tance . Some of the tests consist of merely bringing the element up to the 
desired operating tennperatures, recording the data, and terminating the t es t s . 
Others are left for extended periods of time to deternnine the long-term stability 
of the elements. The data obtained is evaluated by comparing it with the values 
calculated for the bare mater ia l from vendor property curves. 

NAA-SR-MEMO-6898 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAPSHOT FLIGHT UNITS 

R. Balent 11-29-61 

Because of the possibility of a delay in the SNAP I program, as evidenced by TRW 
failure to qualify the power conversion unit, some early planning with regard to the 
effect on the SNAPSHOT program should be made. In reviewing the Air Force doc­
ument, WDLPS-69, issued April 17, 1961, entitled "Nuclear Auxiliary Power 
Orbital Tests (SNAPSHOT)", following are sonne reinarks which are worth reviewing 
in light of possible schedule slippage. 

NAA-SR- 6901 CONF RD 

TITLE: CERAMIC COATINGS FOR LEAD TELLURIDE THERMOELECTRIC ELEMENTS 

AUTHOR: 

ABSTRACT: 

D. O. Raleigh 3-1-62 

A number of prel iminary adherency experiments, as well as recourse to wettability 
theory, indicated that lead telluride is difficult to wet with inert, homogeneous melts . 
A technique was developed. 

NAA-SR-MEMO-6936 CONF RD 

TITLE: PROCEDURES FOR QUALIFICATION TESTING OF SNAP 2/lOA FUEL ELEMENTS 

AUTHOR: T. G. Parker , J r . 12-12-61 

ABSTRACT: Initial draft of the qualification tes t specification for the SNAP 2/IDA fuel elements. 

NAA-SR-MEMO-6937 UNCL 

TITLE: SNAP lOA PROGRAM REVISION - SHIELD SPECIFICATION CHANGE 

AUTHOR: R. F. Wilson 12-13-61 

ABSTRACT: This document is a single sheet which presents the schedule revision for the 
Non-Nuclear and Nuclear systems in which the first Flight Delivery was changed 
from January, 1963 to May, 1963. 

NA A-SR-M EMO -12 02 3 
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N A A - S R - M E M O - 6 9 4 5 UNCL 

T I T L E : SNAP IDA CORE HYDRAULIC MODEL T E S T RESULTS 
PROFILES 

LOCAL VELOCITY 

AUTHOR: R. A. Dutton and D. L. Whitlock 12-29-61 

ABSTRACT: An e x p e r i m e n t a l inves t iga t ion h a s been m a d e of the v a r i a t i o n of loca l NaK ve loc i ty 
p ro f i l e s a s a function of ax ia l pos i t ion in the SNAP lOA r e a c t o r c o r e . Loca l ve loc i ty 
m e a s u r e m e n t s a p p e a r to be m o r e e r r a t i c than a v e r a g e ve loc i ty m e a s u r e m e n t s 
r e p o r t e d in TDR 6944. Ev idence i s p r e s e n t e d whTcE~indicates s o m e f lat tening of 
the ve loc i ty prof i le n e a r the out le t end of the c o r e . A bo t t om p l enum d iv ide r was 
d e v i s e d to i m p r o v e flow s tab i l i ty in the c o r e , but the r e s u l t s cont inued to be e r r a t i c . 
This i s a t t r i b u t e d to ope ra t ion of the r e a c t o r a t c r i t i c a l and t r a n s i t i o n Reynolds 
n u m b e r s , and th i s i s known to be u n d e s i r a b l e . 

N A A - S R - M E M O - 6 9 6 6 CONF RD 

T I T L E : 

AUTHOR: 

SUMMARY R E P O R T AI 'S E F F O R T ON T H E R M O E L E C T R I C CONVERTER FOR 
SNAP lOA 

M. H. B ins tock 1-24-62 

ABSTRACT: A t o m i c s I n t e r n a t i o n a l unde r took the p r o b l e m of developing me thods and proof t e s t i ng 
the P b T e v a c u u m des ign T / E c o n v e r t e r for SNAP lOA s y s t e m . Th i s r e p o r t d e s c r i b e s 
the d e v e l o p m e n t work , des ign •work, p r o c e s s e n g i n e e r i n g work , qual i ty a s s u r a n c e 
p r o g r a m and pi lot p lant ac t iv i ty which r e s u l t e d in a succes s fu l conc lus ion to the 
p r o b l e m . In addi t ion , per fornnance and e n v i r o n m e n t a l t e s t i ng was done to ind ica te 
the problenns which s t i l l r e m a i n to be so lved . 

N A A - S R - 7 0 2 1 CONF DI 

T I T L E : DESIGN, ANALYSIS, AND FABRICATION OF T H E R M O E L E C T R I C MODULES 
F O R SNAP lOA 

AUTHOR: 

A B S T R A C T : 

P . P . King and G. W. M e y e r s 6-1-62 

The des ign , a n a l y s i s , and f ab r i ca t ion d e v e l o p m e n t of lead t e l l u r i d e t h e r m o e l e c t r i c 
m o d u l e s for the SNAP lOA t h e r m o e l e c t r i c c o n v e r t e r a r e d i s c u s s e d in de t a i l . Two 
d e s i g n s w e r e deve loped tha t could be f a b r i c a t e d with a high a s s u r a n c e of qual i ty and 
t h e r m o e l e c t r i c cont inu i ty . T w e n t y - s e v e n 2 6 - e l e m e n t modu les w e r e f a b r i c a t e d dur ing 
a t h r e e - w e e k pe r iod , to d e m o n s t r a t e p roduc t i on capab i l i t i e s and to supply modu le s 
of fl ight conf igura t ion for p e r f o r m a n c e t e s t i n g . 

N A A - S R - 7 0 3 6 UNCL 

T I T L E : PROCESS D E V E L O P M E N T AND FABRICATION O F P b T e T H E R M O E L E C T R I C 
E L E M E N T S 

AUTHOR: F . R. Benne t t and K. L a n g r o d 10-30-6i 

A B S T R A C T : The d e v e l o p m e n t and f ab r i ca t ion of l ead t e l l u r i d e p e l l e t s , con tac ted to i ron end c a p s , 
for u s e a s e l e m e n t s in t h e r m o e l e c t r i c c o n v e r t e r s for the SNAP lOA p r o g r a m , i s 
d e s c r i b e d . 

The method adopted c o n s i s t s of con tac t ing , by hot p r e s s i n g in a con t ro l l ed a t m o s ­
p h e r e , 24 p e l l e t s s i m u l t a n e o u s l y , us ing 4 - l a y e r , 6 - cav i ty g r aph i t e d i e s . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR- 7036 UNCL (Continued) 

ABSTRACT: The optimum hot pressing parameters were found to be 5000 psi at 1550° F for 
(Continued) 30 min. 

Several thousand elements were produced by this relatively high-volume process , 
modifying the normally slow and expensive hot pressing by the use of multilayer, 
multicavity dies and automatic controls. 

NAA-SR-MEMO-7041 CONF DI 

TITLE: 

AUTHOR: 

ABSTRACT: 

PERFORMANCE EVALUATION OF PbTe THERMOELECTRIC CONVERTER 
MODULES 

P. E. Elkins and W. R. McCurnin 2-16-62 

The Atomics International 4-element modules evaluated in this report were tested at 
simulated temperature conditions to determine the conriponent integrity and per­
formance charac ter i s t ics . Three of the four modules evaluated here were heavily 
instrumented with thermocouples to determine heat transfer character is t ics of the 
components and the brazed joints between the components at simulated temperature 
conditions. The modules were each tested a total of 310 hr at temperature . The 
modules were then subjected to a post- test examination which consisted mainly of a 
metallurgical evaluation of the brazed joints and components in the modules. The 
performance test resul ts a re summarized in tabular and graphical form. The post-
test evaluation is summarized in tabular form, and includes photographs of the 
cross-sect ion of each elennent in the modules and photomicrographs of some of the 
components and brazed joints. 

NAA-SR- 7064 CONF RD 

TITLE: ENCAPSULATION OF LEAD TELLURIDE THERMOELECTRIC ELEMENTS 

AUTHOR: I . J . Groce and E. L. Reed 6-1-62 

ABSTRACT: One thermoelectr ic mater ia l that might be used in the Systems for Nuclear Auxiliary 
Power (SNAP lOA) converter was lead telluride (PbTe), In order to use PbTe in this 
converter, under the environmental conditions of 900°F and vacuum, it was neces­
sary to prevent sublimation loss of the PbTe, by encapsulation or some other method, 
without exceeding a 5% heat shunt or a 1% electr ical shunt through the encapsulation 
mater ial . Several encapsulating methods were tried, including plasma flame spray­
ing of ceramics , s leeves, vapor deposition of ceramics , electrophoretic deposition 
of ceramics , coating with heat curing cements, and spraying and firing of enamels. 

NAA-SR-MEMO-7166 UNCL 

TITLE: PRESSING SNAP 2 AND 10 FUEL ROD ASSEMBLIES 

AUTHOR: C. J. Ambrose 2-26-62 

ABSTRACT: Feasibility of pressing the SNAP 2 and 10 fuel rod assemblies to increase production 
and improve heat t ransfer . 

NAA-SR-MEMO-12 02 J 
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NAA-SR-MEMO-7217 CONF RD 

T I T L E : COMPATIBILITY STUDIES O F SOME SNAP 2/1OA F U E L E L E M E N T MATERIALS 

AUTHOR: L. B. Lundberg 3 -13-62 

ABSTRACT: P i e c e s of b e r y l l i u m , c h r o m e - p l a t e d b e r y l l i u m and b e r y l l i u m p l a s m a - a r c - c o a t e d with 
a l u m i n a {AI2O3), b e r y l l i a (BeO), z i r c o n i a (ZrO^) and t h o r i a (Th02) w e r e p l aced in 
con tac t with a coal ing , which had been appl ied to a c h r o m i z e d Has te l loy N s u b s t r a t e 
and t e s t e d for 1000 h r a t 1300°F in a hydrogen a t m o s p h e r e . 

NAA-SR-MEMO-7258 CONF RD 

T I T L E : LIQUID M E T A L P U M P POWERED BY LEAD T E L L U R I D E T H E R M O E L E C T R I C 

AUTHOR: K. A. Davis 4 - 2 - 6 2 

ABSTRACT: A l iquid m e t a l , dc conduct ion pump p o w e r e d by an i n t e g r a l l y mounted l ead t e l l u r i d e 
t h e r m o e l e c t r i c g e n e r a t o r was des igned , c o n s t r u c t e d and t e s t e d . One thousand h o u r s 
of ope ra t ion was obta ined unde r SNAP lOA condi t ions in a v a c u u m e n v i r o n m e n t . The 
t e s t s d e m o n s t r a t e the feas ib i l i ty of such a pump along with the advan tages and d i s a d ­
v a n t a g e s of the s e l e c t e d des ign . 

Design c r i t e r i a , f ab r i ca t ion t e c h n i q u e s , t e s t data and an o v e r a l l a n a l y s i s of the 
des ign a r e con ta ined h e r e i n . 

N A A - S R - M E M O - 7 2 8 6 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

A C C E P T A N C E TEST FACILITY SAFEGUARDS R E P O R T 

W. H. Heneveld 4 - 1 7 - 6 3 

The p u r p o s e of t h i s r e p o r t i s to d e s c r i b e the ope ra t i on of the A c c e p t a n c e T e s t 
F a c i l i t y (ATF) and t e s t i ng of SNAP lOA A u x i l i a r y P o w e r Units (APU) in the fac i l i ty . 
A h a z a r d s a n a l y s i s of the faci l i ty , with a d i s c u s s i o n of m a x i m u m c r e d i b l e a c c i d e n t s 
and c o n s e q u e n c e s , i s inc luded . The A c c e p t a n c e T e s t p r o g r a m i s p r e s e n t e d along 
with those t e s t p r o c e d u r e s a s s o c i a t e d with the r e a c t o r o p e r a t i o n . This r e p o r t c o v e r s 
only the t e s t s and o p e r a t i o n s to be conducted with SNAP IDA s y s t e m s ; a c c e p t a n c e 
t e s t s of SNAP 2 and 8 s y s t e m s , which will a l s o be conducted in t h i s faci l i ty , will be 
p r e s e n t e d in an addendum to be publ i shed a t a l a t e r d a t e . A s e p a r a t e ope ra t ion 
m a n u a l , p r e s e n t i n g d e s c r i p t i o n s and de t a i l ed t e s t p r o c e d u r e s , wi l l be i s s u e d p r i o r 
to ope ra t ion of the fac i l i ty . 

NAA-SR-7288 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

STATISTICAL ANALYSIS O F SNAP lOA T H E R M O E L E C T R I C CONVERTER 
E L E M E N T PROCESS D E V E L O P M E N T VARIABLES 

S. H. F i t c h and J, W. M o r r i s 12-1B-62 

S t a t i s t i c a l a n a l y s i s , p r i m a r i l y a n a l y s i s of v a r i a n c e , i s app l ied to eva lua te s e v e r a l 
f a c t o r s involved in the deve lopmen t of su i t ab le f ab r i ca t ion and p r o c e s s i n g t e c h n i q u e s 
for the p roduc t ion of l ead t e l l u r i d e t h e r m o e l e c t r i c e l e m e n t s for the SNAP lOA e n e r g y 
c o n v e r s i o n s y s t e m . The a n a l y s i s m e t h o d s a r e d e s c r i b e d in s o m e de ta i l a s to t h e i r 
app l ica t ion for d e t e r m i n i n g the effects of v a r i o u s p r o c e s s i n g s t e p s , e s t a b l i s h i n g the 
va lue of indiv idual o p e r a t i o n s , and eva lua t ing the s ign i f i cance of t e s t r e s u l t s . The 
e l imina t ion of u n n e c e s s a r y o r d e t r i m e n t a l p r o c e s s i n g s t eps was a c c o m p l i s h e d and 
the n u m b e r of r e q u i r e d t e s t s was s u b s t a n t i a l l y r e d u c e d by app l i ca t ion of t h e s e 
s t a t i s t i c a l m e t h o d s to the SNAP IDA produc t ion d e v e l o p m e n t effor t . 

N A A-SR-M EMO -12 02 3 
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N A A - S R - M E M O - 7 2 8 9 UNCL 

T I T L E : QUALITY CONTROL PROGRAM FOR SNAP lOA T H E R M O E L E C T R I C E L E M E N T S 

AUTHOR: J . W. M o r r i s and S, H. F i t ch 5 - 9 - 6 3 

ABSTRACT: The d e v e l o p m e n t and i m p l e m e n t a t i o n of a comple t e Quali ty Cont ro l P r o g r a m for 
t h e r m o e l e c t r i c e l e m e n t s i s d e s c r i b e d . The p r o g r a m was se t up to aid in the f ab r i ­
ca t ion p r o c e s s developnaent of t h e r m o e l e c t r i c e lesnents and modu le s for appl ica t ion 
to the SNAP (Sys t ems for Nuc lea r Aux i l i a ry power) lOA. 

A b r i e f d e s c r i p t i o n and h i s t o r i c a l sketch of the SNAP 1 OA is p r e s e n t e d . The Quality 
Con t ro l P r o g r a m of m a t e r i a l p r o c u r e m e n t and qual i ty ve r i f i ca t ion , p r o c e s s con t ro l , 
i n - p r o c e s s , and a c c e p t a n c e t e s t i ng i s d e s c r i b e d in de ta i l . The r e s u l t s of the qual i ty 
c o n t r o l effort a r e s u m m a r i z e d . 

N A A - S R - M E M O - 7 2 9 5 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

PSM-2 SNAP lOA ANALOG SIMULATOR OPERATIONS MANUAL 

A. C. L o i s b e r g 4-24-62 

The S N A P - l O A - P S M - 2 Analog S imula to r wil l p rov ide a power s o u r c e having dynamic 
and s t a t i c c h a r a c t e r i s t i c s equiva lent to the t h e r m o e l e c t r i c c o n v e r t e r on the SNAF'-lOA 
systen:!. The des ign r e q u i r e m e n t s for the Analog S imula to r a r e pe r PSM-2 s y s t e m 
d e s c r i p t i o n # S D - l O A - 2 0 0 - 1 . 

NAA-SR-MEMO-7317 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F U E L CLADDING D E V E L O P M E N T FOR SNAP REACTORS 

W. F . Dennison 4 . 1 7 - 6 2 

Cladding deve lopmen t for SNAP 2, 8, and 1 OA has been in p r o g r e s s at A t o m i c s 
I n t e r n a t i o n a l s i nce 1958. As ma jo r s t eps within the p r o g r a m , two c o r e load ings , 
the SER and the S-2DR w e r e f a b r i c a t e d . The SNAP E x p e r i m e n t a l R e a c t o r (SER) 
s t a r t ope ra t ion in the fall of 1959 and o p e r a t e d for the equiva lent of half a full 
power y e a r be fo re comple t ion of p lanned e x p e r i m e n t a l s t u d i e s . The second in the 
s e r i e s of SNAP-2 r e a c t o r s , the S-2DR, began power o p e r a t i o n s jibout a y e a r ago 
and i s s t i l l a c t i v e . 

NAA-SR-MEMO-7361 OUO 

T I T L E : T H E R M O E L E C T R I C P U M P E L E M E N T TESTING 

AUTHOR: 

ABSTRACT: 

G. W. M e y e r s 5-3-62 

The a t t a c h e d c u r v e s s u m m a r i z e the da ta taken on 3/4 in. by 3 /4 in. s ec t ions of pump 
e l e m e n t s to da te . The m a j o r por t ion of the t e s t ing has been on the L e a d - T i n -
T e l l u r i d e P~type m a t e r i a l b e c a u s e the da ta f rom the N- type c o n v e r t e r e l e m e n t s has 
shown the N- type m a t e r i a l to be v e r y s t a b l e . Although the Seebeck was s l ight ly l e s s 
than the r e p o r t e d da ta by 3M Co. (Minnesota Mining and Manufac tur ing Co. ) for the 
N- type e l e m e n t 5 3 0 - 1 , the open c i r c u i t vo l t age and i n t e r n a l r e s i s t a n c e have r e m a i n e d 
cons t an t for over 1000 h r . The s c a t t e r in the r e s i s t a n c e da ta is p robab ly due to the 
a c c u r a c y of J^IO ^J. ohms in m e a s u r i n g the r e s i s t a n c e r a t h e r than f luc tuat ions in the 
e l e m e n t r e s i s t a n c e . 

NAA-SR-MEMO-12 02 3 
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NAA-SR-MEMO-7385 CONF DF 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA PSM-1 SHIELD THERMAL TEST 

E. C. Ph i l l i p s 5 -10-62 

A t h r e e p h a s e t h e r m a l t e s t was p e r f o r m e d on the SNAP lOA PSM-1 sh ie ld . P h a s e I 
c o n s i s t e d of hea t ing the sh ie ld to 800 ° F at 60° F / h r , ma in ta in ing the sh ie ld a t 800" F 
for t h r e e h o u r s , and cooling the sh ie ld a t 2 0 ° F / h r . P h a s e II c o n s i s t e d of hea t ing a t 
2 0 ° F / h r to 800° F then cool ing a t 60° F / h r . P h a s e III c o n s i s t e d of hea t ing and cool ing 
the sh ie ld to and f rom 800" F a t 60° F / h r t h r e e t i m e s . 

NAA-SR-MEMO-7392 CONF RD 

T I T L E : HISTORY O F SNAP 2 / lOA F U E L E L E M E N T LEAK RATES 

AUTHOR: J. K. Balkwil l 5 -14-62 

ABSTRACT: P r o m p t e d by our c u r r e n t c o n c e r n with the p roduc t ion of l o w - l e a k a g e SNAP lOA fuel 
e l e m e n t s , I have t r i e d to put down a h i s t o r i c a l s u m m a r y of what hydrogen leak r a t e s 
have been in the pas t , w h e r e they niay be expec ted to be in the fu ture , and why the 
p r o j e c t expec t s us to m e e t t h e i r des ign l eak r a t e . 

NAA-SR-MEMO-7399 UNCL 

T I T L E : SNAPSHOT SAFETY PROGRAM PLAN 

AUTHOR: 

ABSTRACT: 

M. F . Hun t s inge r 6 -20 -62 

The SNAPSHOT Safety P r o g r a m Plan , as d e s c r i b e d in t h i s document , is f o rmu la t ed 
to al ign safe ty s tud ies p e r f o r m e d by s e p a r a t e a g e n c i e s and t h e i r c o n t r a c t o r s . At 
the p r e s e n t s t age in p r o g r a m deve lopmen t , the plan i s p r i n c i p a l l y c o n c e r n e d with the 
in i t i a l SNAPSHOT flight (SNAP lOA). 

N A A - S R - M E M O - 7 4 1 4 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

P b T e T H E R M O E L E C T R I C E L E M E N T P E R F O R M A N C E TESTING 

R. R o b e r t s 5 -22-62 

The p e r f o r m a n c e a s a function of t i m e for v a r i o u s t e m p e r a t u r e p a r a m e t e r s of fifteen 
t h e r m o e l e c t r i c P b T e e l e m e n t s i s p r e s e n t e d in t h i s r e p o r t . The P b T e n - t y p e e l e m e n t s 
and the PbSnTe p - t y p e e l e m e n t s w e r e s t ab le w h e r e a s the Na -doped P b T e p - t y p e e l e -
nnents d e g r a d e d with t i m e . 

N A A - S R - M E M O - 7 5 4 0 UNCL 

T I T L E : T H E R M O E L E C T R I C P U M P E L E M E N T TESTING 

AUTHOR: G. W. M e y e r s 7-2-62 

ABSTRACT: The a t t a ched perfornriance c u r v e s s u m m a r i z e the data to 6 / 3 0 / 6 2 on the 3/4 in. by 
3 /4 in. p u m p e l e m e n t s . 

NAA-SR-MEMO-12 023 
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N A A - S R - M E M O - 7 5 5 0 UNCL 

T I T L E : SNAP lOA SNAPSHOT PROGRAM D E V E L O P M E N T 

AUTHOR: 

ABSTRACT: 

R. F . Wilson 7 -10 -62 

The p u r p o s e of t h i s documen t i s to outl ine the ground r u l e s for the componen t and 
s y s t e m d e v e l o p m e n t p r o g r a m which wil l r e s u l t in a flight SNAP lOA to m e e t the goa ls 
which have been se t up for the SNAPSHOT p r o g r a m . Fronn th is deve lopmen t plan, a 
s e t of de t a i l ed componen t and s y s t e m t e s t ing p lans can be fo rmu la t ed . These de t a i l ed 
p lans m u s t then r e f l e c t a l l of the g round r u l e s se t forth in th is s ec t ion . It i s r e c o g ­
n ized tha t m a n y of the componen t deve lopmen t p r o g r a m s a r e well advanced and s o m e 
have been p lanned in de t a i l . It is expec ted , w h e r e n e c e s s a r y , tha t a l l of t h e s e t e s t 
p l ans wi l l be r e v i e w e d and r e v i s e d a s n e c e s s a r y so a s to r e f l ec t the guidance con­
t a i n e d h e r e i n . 

N A A - S R - M E M O - 7 5 9 3 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP 2 / lOA REACTOR D E V E L O P M E N T PLAN 

J. Susn i r 9-1-62 

V a r i o u s a s p e c t s of the SNAP 2 / lOA r e a c t o r deve lopmen t p r o g r a m a r e d i s c u s s e d . 
T h e s e inc lude d i s c u s s i o n s of r e a c t o r concep t s , des ign p a r a m t e r s , p e r f o r m a n c e 
o b j e c t i v e s , r e l i a b i l i t y g o a l s , and deve lopmen ta l s c h e d u l e s . It is noted that , except 
for power g e n e r a t i o n c o n c e p t s , the des ign of SNAP 2 i s iden t i ca l to tha t of SNAP lOA. 
The power g e n e r a t i o n s y s t e m s differ due to the h ighe r t e i n p e r a t u r e and power r e ­
q u i r e m e n t s of the SNAP 2 r e a c t o r . Re l iab i l i ty goals e s t a b l i s h e d by the c u s t o m e r a r e 
out l ined for the SNAP lOA s y s t e m ; no r e l i ab i l i t y goals have been se t to date for the 
SNAP 2 s y s t e m . Componen t and s y s t e m s t e s t s to be u t i l i zed to d e m o n s t r a t e the 
f eas ib i l i t y of the r e a c t o r des ign a r e d e s c r i b e d , including d e s c r i p t i o n s of the n u c l e a r 
e x p e r i m e n t s and the r e a c t o r e x p e r i m e n t s . The n u c l e a r e x p e r i m e n t s will be con­
ducted on the SNAP c r i t i c a l a s s e m b l i e s and the sh ie ld t e s t faci l i ty ; the r e a c t o r ex ­
p e r i m e n t s wi l l p r o v i d e t e s t s of the e x p e r i m e n t a l and d ev e lo p men ta l r e a c t o r s . 
S y s t e m s t e s t s of the mockup a s s e m b l i e s and the flight s y s t e m a s s e m b l y a r e d e s c r i b e d . 
D e l i v e r y s c h e d u l e s of flight t e s t s y s t e m s of both SNAP 2 and SNAP 1 OA r e a c t o r s a r e 
out l ined . 

N A A - S R - M E M O - 7 6 0 8 CONF RD 

T I T L E : T E M P E R A T U R E S O F THE SNAP lOA RADIATION SHIELD 

AUTHOR: J . D. Wilde 7 -31-62 

ABSTRACT: D e t e r m i n e s the t e m p e r a t u r e d i s t r i bu t ion in the shie ld <ind sh ie ld cas ing , both dur ing 
the s t a r t u p t r a n s i e n t and a t s t e a d y - s t a t e . Repea t s for the c a s e of no i n t e r n a l hea t 
g e n e r a t i o n to d e t e r m i n e t e m p e r a t u r e s dur ing n o n - n u c l e a r t e s t s . Fronn the r e s u l t s , 
f inds the s h i e l d - t o - c a s i n g c l e a r a n c e s in the hot condit ion and the vo lume mean t e m ­
p e r a t u r e s of the can and shie ld for p r e s s u r e buildup c a l c u l a t i o n s . 

NAA-SR-MEMO-12023 
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NAA-SR-MEMO-7645 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

FLIGHT TEST PROGRAM D E V E L O P M E N T PLAN 

R. Wal l e r s ted t 11-12-62 

The p u r p o s e of t h i s documen t i s to out l ine the g round r u l e s for the compomen t and 
s y s t e m deve lopmen t p r o g r a m which wil l r e s u l t in a flight SNAP 2 to m e e t the goa ls 
which have been se t up for the p r o g r a m . F r o m th i s deve lopmen t plan, a se t of 
de t a i l ed componen t and s y s t e m t e s t i ng p lans can be f o r m u l a t e d . T h e s e de ta i l ed 
p l ans m u s t then r e f l ec t a l l of the g round r u l e s se t for th in th i s sec t ion . It is. r e c o g ­
n ized tha t many of the componen t deve lopmen t p r o g r a m s a r e wel l advanced and s o m e 
have been p lanned in d e t a i l . It i s expec ted , w h e r e n e c e s s a r y , tha t a l l of t h e s e t e s t 
p l ans wil l be r e v i e w e d and r e v i s e d a s n e c e s s a r y to r e f l ec t the guidance conta ined 
h e r e i n . 

N A A - S R . MEMO-7 65 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

NUCLEAR SPACE POWER SYSTEMS - THE SNAP REACTORS 

R. E. W i m m e r i - 1 - 6 2 

T h e r e i s a r a p i d l y i n c r e a s i n g d e m a n d for e l e c t r i c power for space m i s s i o n s . The 
SNAP r e a c t o r s a r e in tended to a n s w e r p a r t of th i s d e m a n d . Schedule and c h a r a c ­
t e r i s t i c s a r e given for the s y s t e m s unde r deve lopmen t , and feas ib le ex tens ions of 
the p r e s e n t t echnology a r e ind ica ted . C o m p a r i s o n of v a r i o u s power systenns shows 
n u c l e a r r e a c t o r s to be m o s t a t t r a c t i v e for h i g h - p o w e r , l ong -du ra t i on m i s s i o n s . 
I n t e r a c t i o n of pay load and r e a c t o r m u s t be c o n s i d e r e d , and a p p r e c i a b l e weight sav ings 
m a y be r e a l i z e d by ca re fu l s y s t e m i n t e g r a t i o n . 

N A A - S R - M E M O - 7 6 7 1 CONF RD 

T I T L E : SNAP 2- lOA C U P D E V E L O P M E N T 

AUTHOR: W. F . Dennison 

A B S T R A C T : Deve lopmen t of the cup for SNAP 2 - lOA fuel e l e m e n t s i s d e s c r i b e d . 

9 - 5 - 6 2 

N A A - S R - M E M O - 7 6 8 4 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RCA T h e r m o e l e c t r i c Module P e r f o r m a n c e T e s t i n g 

J. C. Cooper 8 -31-62 

T h e s e p e r f o r m a n c e t e s t s of RCA t h e r m o e l e c t r i c m o d u l e s inc lude s t eady s ta te o p e r a ­
t ion a t des ign t e m p e r a t u r e s , t h e r m a l cyc l ing and t h e r m a l shock, and high t e m p e r a ­
t u r e o p e r a t i o n . 

The a v e r a g e power output, n o r m a l i z e d to a 280° F AT, was 79% of SNAP lOA des ign 
p o w e r . The o r ig ina l des ign AT was 280 " F ; however , the a v e r a g e m e a s u r e d AT was 
2 9 9 ° F . N o r m a l i z a t i o n to t h i s h i g h e r va lue l e a d s to power output a t 91% of des ign 
v a l u e s . The m e a s u r e d r a t e of change of power output c o r r e s p o n d s to 1.52 w/° F 
change in hot junc t ion t e m p e r a t u r e for the SNAP lOA c o n v e r t e r . A v e r a g e power 
d e g r a d a t i o n du r ing t h e s e t e s t s was -0 .68% p e r 1000 h r at t e m p e r a t u r e . 

R e f e r e n c e (d) con ta ins the c o m p l e t e da ta t abu la t ions for t h e s e t e s t s . The da ta i s 
s u m m a r i z e d in t h i s NAA-SR M e m o . R e f e r e n c e (e) d i s c u s s e s m e c h a n i c a l t e s t i ng 
of t h e s e m o d u l e s . 

N A A - S R - M E M O - 1 2 023 
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NAA-SR-MEMO-7685 CONF DI 

TITLE: RCA THERMOELECTRIC MODULE MECHANICAL TESTING 

AUTHOR: J. Cooper 8-31-62 

ABSTRACT: Static load, shock, and vibration tests of thermoelectr ic modules have been per­
formed. Vibrational responses of A, B, and C modules, and their test fixtures have 
been measured. 

Element breaking loads in tension and under side load ranged from 30 to 255 lb. 
There is a good correlation between number of cracked elements and average strength 
of the module. 

Of 1990 stack-vibration tes ts , ten have failed. These failures occurred pr imari ly in 
the gold to copper diffusion bond near the hot junction on pre-production modules, 
and in the SiGe element on production units. 

A sketch of the module stack assembly (Figure 1) is included for reference. 

NAA-SR-MEMO-7686 CONF DI 

TITLE: 

AUTHOR: 

ABSTRACT: 

RCA THERMOELECTRIC MODULE TEST DATA 

J. C. Cooper 8-31-62 

Attached a re tabulations of the data obtained from tests of the copper hot-s t rap 
thermoelectr ic modules through August 8, 1962 and the Continuous Log on RCA 
Modules revised June 29, 1962. 

This data is summarized and discussed in TDR #7684 "RCA Thermoelectr ic Module 
Performance Testing, " and TDR #7685 "RCA Thermoelectr ic Module Mechanical 
Testing. " 

NAA-SR-MEMO-7734 CONF RD 

TITLE: PERMEATION - TEMPERATURE CORRELATION FOR SNAP lOA FUEL ELEMENTS 

AUTHOR: A. J . Fitzgerald and J. G Spraul 9-19-62 

ABSTRACT: Eight SNAP lOA fuel elements which contained normal uranium were used for this 
prograiTi. These elements had passed quality assurance tests prior to their use in 
this program. Each element was permeation tested several t imes over the tempera­
ture range of 900° F to 1200° F. 

NAA-SR-MEMO-7754 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

ACTUATION OF THE SNAP 1 OA END-OF-LIFE SHUTDOWN DEVICE 

J. D. Wilde 9-27-62 

It is argued that the case of total loss-of-flow is the nnost conservative basis for 
evaluating the end-of-life temperature decrease . Temperatures in the body of the 
end-of-life device will fall from a minimum of 1000°F during useful life to 563°F 
following loss of flow. The difference, approximately 440 F, should be the basis 
for design and evaluation of the actuator. The AT can be increased from 440°F to 
495 °F by gold coating the inboard side of the NaK line to which the device is attached. 
This reduces the radiation from the reflector and reduces the temperature of the end-
of-life shutdown device. 

NAA.-SR-MEMO-12 023 
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N A A - S R - M E M O - 7 8 1 0 CONF RD 

T I T L E : SNAP lOA NORMAL F U E L E L E M E N T DATA PACKAGE 

AUTHOR: W. E. Nagel , Ted B a k e r and Joe F i t z g e r a l d 10 -15-62 

ABSTRACT: Th i s documen t con ta ins the c o m p l e t e da ta on f ab r i ca t ion and t e s t i ng of fuel e l e m e n t s 
d e l i v e r e d for s y s t e m u s e . 

N A A - S R . M E M O - 7 8 4 6 CONF RD 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

S lOFS-1 NUCLEAR QUALIFICATION TEST SUMMARY SAFEGUARDS R E P O R T , 
BUILDING 024 

E. A, L i c i t r a 5 - 1 0 - 6 3 

The S lOFS-1 N u c l e a r Qual i f icat ion T e s t wi l l be the second n u c l e a r t e s t to be con­
ducted in the SNAP E x p e r i m e n t a l T e s t F a c i l i t y ( S E T F ) . The S E T F e n v i r o n m e n t a l 
h a z a r d s r e p o r t and the S2DS s u m m a r y s a f e g u a r d s r e p o r t d i s c u s s in de ta i l the h a z a r d s 
a s s o c i a t e d with the o p e r a t i o n of a 50-kw SNAP r e a c t o r in Power T e s t Vault 1 of the 
S E T F (Building 024). T h e s e h a z a r d s a r e s u m m a r i z e d in a l a t e r , m o r e c o m p r e h e n ­
s ive r e p o r t . 

N A A - S R - M E M 0 . 7 8 7 7 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THERMO-PHYSICS TECHNICAL NOTE NO. 14: SNAP 1 OA REACTOR T E M P E R A ­
TURES AND POWER DECAY IN SPACE FOR ZERO NaK FLOW AND LOSS OF NaK 

S. R. F i e l d s 10-11-62 

The s t e a d y - s t a t e t e m p e r a t u r e s of the SNAP IDA r e a c t o r in o rb i t following comple t e 
l o s s of NaK have been ca l cu l a t ed a t v a r i o u s power l eve l s for full sun and d a r k sky 
cond i t i ons . The r e s u l t s of the hea t t r a n s f e r a n a l y s i s w e r e used to d e t e r m i n e the 
r e a c t o r power decay . In addi t ion , the power decay ca l cu l a t i ons of a p r ev ious 
a n a l y s i s w e r e modif ied to inc lude the effect of fuel b u r n u p . 

N A A - S R - M E M O - 7 8 8 6 CONF RD 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

SNAP lOA POWER UNIT 

L. L. Bixson 6 - 3 0 - 6 4 

A concep tua l d rawing of the SNAP lOA s y s t e m i s shown in F i g u r e 1 and the e n g i n e e r ­
ing d rawing in F i g u r e 2. The r e a c t o r i s typ ica l of the z i r c o n i u m h y d r i d e - u r a n i u m 
fueled SNAP type . The fuel chosen g ives a high hydrogen dens i ty and hence s m a l l 
o v e r a l l s i z e and weight , and a c h i e v e s the r e l a t i v e c o n t r o l s i m p l i c i t y typ ica l of 
t h e r m a l n e u t r o n s p e c t r u m s y s t e m s . The r e a c t o r c o r e i s r e f l e c t e d by b e r y l l i u m and 
i s c o n t r o l l e d by four s e m i c y l i n d r i c a l c o n t r o l drums, ope ra t i ng in the r e f l e c t o r . T h e s e 
d r u m s function by v a r y i n g the n e u t r o n l eakage flux. S o d i u m - p o t a s s i u m (NaK-78) 
coolant c i r c u l a t e s t h rough the c o r e , e n t e r i n g a t 8 5 9 ° F and exi t ing at 987° F . The 
o v e r a l l r e a c t o r power r e q u i r e d i s 39-5 kw. This p a r t i c u l a r r e a c t o r type p o s s e s s e s a 
s t r o n g nega t ive t e m p e r a t u r e coeff icient which is u s e d for i n h e r e n t con t ro l and 
s t ab i l i t y over the ope ra t i ng l i f e t ime thus e l im ina t i ng the need for cont inuous c o n t r o l 
d r u m a c t u a t i o n . Th i s s t a t i c , or i n h e r e n t , c o n t r o l s y s t e m i s p o s s i b l e b e c a u s e of the 
low power r a t i ng of the r e a c t o r , which r e s u l t s in neg l ig ib le r e a c t i v i t y shift due to 
fuel b u r n u p , and low r e a c t o r t e m p e r a t u r e s , which m i n i m i z e the d i s soc i a t i on and 
subsequen t l o s s of hyd rogen f r o m the fuel . 

NAA -SR -MEMO-12 02 3 
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NAA-SR-MEMO-7951 CONF RD 

T I T L E : 

AUTHOR: 

E L E C T R O M A G N E T I C I N T E R F E R E N C E TEST O F F S E M - 2 A P U SYSTEM 

W. Ho l sborg and J . L . Johnson 11-8 -62 

ABSTRACT: This TDR d e s c r i b e s the conducted e l e c t r o m a g n e t i c i n t e r f e r e n c e t e s t a s p r e s c r i b e d 
by the M i l i t a r y Specif icat ion MIL-1-26600 (USAF) A m e n d m e n t 2 p e r f o r m e d on the 
F S E M - 2 A P U s y s t e m . 

The r e s u l t s of t h i s t e s t ind ica te tha t the t e s t s p e c i m e n g e n e r a t e s i n t e r f e r e n c e in 
e x c e s s of the p r e s c r i b e d l i m i t s of M I L - I - 2 6 6 0 0 . 

NAA-SR-MEMO-7987 S E C R E T DI 

T I T L E : SNAP F I V E - Y E A R FACILITIES PLAN AT ATOMICS INTERNATIONAL 

AUTHOR: Staff 1-15-63 

ABSTRACT: This r e p o r t ou t l ines a 5 - Y e a r F a c i l i t i e s P r o g r a m to suppor t the S y s t e m s for 
N u c l e a r A u x i l i a r y P o w e r (SNAP) R e s e a r c h and Deve lopment P r o g r a m s at A t o m i c s 
I n t e r n a t i o n a l . 

NAA-SR-MEMO-8044 CONF DI 

T I T L E : RADIATION E F F E C T S ON SNAP lOA T H E R M O E L E C T R I C MODULES 

AUTHOR: S. F r i e d l a n d e r 12 -26-62 

ABSTRACT: This r e p o r t i nc ludes t e s t da ta to 1 1 / 2 0 / 6 2 on two RCA v a c u u m c o n v e r t e r m o d u l e s . 

The two modu le s a r e e a r l y dev e lo p men ta l types with a l u m i n u m hot s t r a p s . 

In s u m m a r y , t h e s e modu le s have shown exce l l en t r e s i s t a n c e to fast n e u t r o n i r r a d i ­
a t ion. P o w e r output (i. e. a'^a) has r e m a i n e d cons tan t up to a neu t ron flux l eve l of 
3 X 10l6 nvt . 

NAA-SR-MEMO-8147 S E C R E T RD 

T I T L E : SNAP lOA POWER SYSTEM SHIPMENT SAFEGUARDS R E P O R T 

AUTHOR: R. S. H a r t 1 2 - 1 8 - 6 3 

ABSTRACT: This r e p o r t d e s c r i b e s the o p e r a t i o n s which wil l take p l ace in t r a n s p o r t i n g the s y s t e m 
f rom Santa Susanna to the launch pad . All s a f e g u a r d s a r e de t a i l ed a s we l l a s the 
c o n s e q u e n c e s of a l l p o s s i b l e c r e d i b l e a c c i d e n t s . 

NAA-SR-MEMO-1202 ? 

26 



NAA-SR-MEMO-8155 CONF RD 

T I T L E : E F F E C T OF EXCESSIVELY HIGH T E M P E R A T U R E ON SNAP lOA F U E L E L E M E N T S 

AUTHOR: T. G. P a r k e r 1-25-63 

ABSTRACT: Two SNAP lOA fuel e l e m e n t s ( n o r m a l u r a n i u m ) w e r e sub jec ted to t e m p e r a t u r e s in 
e x c e s s of n o r m a l ope ra t ing t e m p e r a t u r e to d e t e r m i n e : 

1) M a x i m u m t e m p e r a t u r e without damag ing fuel e l e m e n t , 

2) T e m p e r a t u r e a t which the c ladding y i e l d s , 

3) T e m p e r a t u r e a t which the c e r a m i c hydrogen b a r r i e r f a i l s . 

N A A - S R - M E M O - 8 1 9 8 UNCL 

T I T L E : RESULTS O F A C C E P T A N C E TESTING THE SNAP lOA START U P C O N T R O L L E R 

AUTHOR: M. T. M a r s h a l l 2 - 1 2 - 6 3 

ABSTRACT: Th i s TDR p r e s e n t s the r e s u l t s of functional t e s t s p r i o r t o / a n d following v i b r a t i o n 
t e s t i n g . C o n t r o l l e r s 5 th rough 11 a r e inc luded in t h i s r e p o r t . 

N A A - S R - M E M O - 8 2 1 0 S E C R E T RD 

T I T L E : SHORT SNAP lOA NORMAL F U E L E L E M E N T DATA PACKAGES 

AUTHOR: Staff 

ABSTRACT: A compi la t ion of inspec t ion and t e s t data s h e e t s . 

2 - 1 4 - 6 3 

N A A - S R - M E M O - 8 2 1 1 CONF RD 

T I T L E : 

AUTHOR: 

SNAP lOA F U E L E L E M E N T T E M P E R A T U R E S , CLEARANCES, T H E R M A L 
STRESSES DURING ORBITAL S T A R T U P 

J. D. Wilde 2 - 1 8 - 6 3 

ABSTRACT: The m o s t s e v e r e t r a n s i e n t to which the SNAP lOA fuel e l e m e n t s a r e n o r m a l l y exposed 
is the o rb i t a l s t a r t u p . T e m p e r a t u r e d i s t r i b u t i o n s in the fuel, c lad , and fuel e l e m e n t 
end caps w e r e found for the t r a n s i e n t power , flow and inlet t e m p e r a t u r e c u r v e s f r o m 
the S t a r t up S y s t e m D e s c r i p t i o n . 

NAA-SR-MEMO-12023 
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NAA-SR-MEMO-8215 P A R T 1 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP (SYSTEMS F O R NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS , PART 1 
SPACE POWER REQUIREMENTS AND D E V E L O P M E N T PHILOSOPHY 

R. Ba len t and B . B. Chew 3 -15 -63 

Ava i l ab le p r o j e c t i o n s of the National Space P r o g r a m have been r ev i ewed to eva lua te 
a r e a s of SNAP n u c l e a r power app l ica t ion . R e s u l t s of th i s r ev iew ind ica te a p p r o x i ­
m a t e l y 100 m i s s i o n s be tween 1965 and 1975 can advan tageous ly use n u c l e a r aux i l i a ry 
p o w e r ; a l l but a v e r y few a r e in the power r ange of 500 w to 35 kwe. M i s s i o n s us ing 
m o r e than 100 kwe power a r e not expec ted to occur unti l a f ter 1975, and a r e depend­
ent upon v e r y l a r g e b o o s t e r s not now f i r in ly p r o g r a m m e d . 

N A A . S R - M E M O - 8 2 1 5 P A R T l A S E C R E T RD 

T I T L E : SNAP (SYSTEMS F O R NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS 
P A R T lA . SNAP 2 / lOA REACTOR 

AUTHOR: J . Susn i r 3-15-63 

ABSTRACT: A s u m m a t i o n of a c t i v i t i e s to date on the p r o g r a m , t oge the r with p lans for future 
a c t i v i t i e s . 

N A A - S R - M E M O - 8 2 1 5 P A R T 2 S E C R E T RD 

T I T L E : 

AUTHOR: 

SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS, 
P A R T 2, SNAP lOA 

R . F . Wilson 3 -15 -63 

A B S T R A C T : SNAP IDA is a n u c l e a r r e a c t o r aux i l i a ry power unit being developed to p rov ide a 
m i n i m u m of 500 e l e c t r i c a l wat t s at 28.5 vdc for a pe r iod of one y e a r in a space 
e n v i r o n m e n t . As p r e s e n t l y scheduled , the SNAP 1 OA s y s t e m will be the f i r s t 
r e a c t o r - p o w e r e d e l e c t r i c a l s y s t e m to be flight t e s t e d in e a r t h o rb i t . The SNAP lOA 
P r o g r a m is d i r e c t e d t oward the e a r l y exploi ta t ion of both the t echn ica l and opc^ra-
t i o n a l a s p e c t s of such a dev ice . 

NAA-SR-MEMO-8215 PART 7 S E C R E T RD 

T I T L E : 

AUTHOR: 

SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAl , BRIEFS, 
P A R T 7, SNAP lOA F L I G H T NUCLEAR SAFETY 

R. G. C o u r s o n 5 - 1 - 6 3 

ABSTRACT: The po ten t i a l p r o g r a m m i n g of a n u c l e a r - p o w e r s y s t e m for a space m i s s i o n invar iab ly 
invo lves many q u e s t i o n s of n u c l e a r safe ty and h a z a r d s to the g e n e r a l publ ic a s well 
a s to the p e r s o n n e l a s s o c i a t e d with the ac tua l l aunching . The impending orb i ta l t e s t s 
of SNAPS lOA and 2 have led to a de ta i l ed c o n s i d e r a t i o n of t h e s e h a z a r d s which will 
be fo r thcoming in the " F i n a l Safeguards R e p o r t - SNAP lOA Fl igh t T e s t s . " Since the 
m a j o r i t y of t h e s e safe ty conc lus ions apply to any r e a c t o r n u c l e a r - p o w e r s y s t e m , it 
is d e s i r a b l e to s u m m a r i z e the SNAP lOA c o n s i d e r a t i o n s to highl ight the g e n e r a l 
c o n s i d e r a t i o n s which wil l be app l i cab le to the safe ty of a l l n u c l e a r power s y s t e m s . 
Since f a c t o r y - t o - f l i g h t safe ty i s r e a d i l y managed by con t ro l l ed handl ing p r o c e d u r e s , 
only pos t lift-off safe ty i s d i s c u s s e d . 
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NAA-SR-MEMO-8215 PART 9 CONF RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS, 
P A R T 9 NUCLEAR SYSTEM RELIABILITY REQUIREMENTS 

AUTHOR: 

ABSTRACT: 

J. E. Brun ings 7 - 1 - 6 3 

The succe s s fu l deve lopmen t of n u c l e a r power uni t s for space app l ica t ion i s cont ingent 
upon the a c h i e v e m e n t of an a p p r o p r i a t e level of r e l i a b i l i t y c o n s i s t e n t with each p h a s e 
of the deve lopmen t p r o g r a m . The in i t i a l p h a s e of the SNAP lOA and 2 p r o g r a m is 
o r i e n t e d to ach ieve at l e a s t one succe s s fu l flight d e m o n s t r a t i o n . An o p t i m u m flight 
d e m o n s t r a t i o n p r o g r a m o c c u r s for the SNAP lOA S y s t e m when the power s y s t e m 
r e l i a b i l i t y i s deve loped to about 0.55 at the t i m e of the in i t ia l flight t e s t . This r e s u l t s 
in a p r e d i c t e d p r o b a b i l i t y of flight t e s t s u c c e s s of 0.33 and m o s t l ike ly r e q u i r e s t h r e e 
flight t e s t s to ach ieve a t l e a s t one success fu l d e m o n s t r a t i o n . 

NAA-SR-MEMO-8215 P A R T 10 S E C R E T RD 

T I T L E : SNAP (SYSTEMS FOR NUCLEAR AUXILIARY POWER) TECHNICAL BRIEFS , 
P A R T 10, PROGRAM COSTS 

AUTHOR: R. Balen t and W. D. A m b r o s e 4 - 5 - 6 3 

ABSTRACT: To ta l c o s t s (ac tua l i p ro jec ted) for g round dennons t ra t ion , f i r s t flight d e m o n s t r a t i o n 
and l i in i ted o n e - y e a r life t e s t i ng for the AEC SNAP lOA, i, and 8 p r o g r a m s for the 
t i m e pe r iod 1956 to 1969 a r e e s t i m a t e d to be $350, 000, 000. E s t i m a t e d cos t s for 
o p e r a t i o n a l deve lopmen t and fol low-on p h a s e s for t h e s e p r o j e c t s which wil l e s t a b ­
l i sh in i t i a l o p e r a t i o n a l s t a t u s for a family of n u c l e a r A P U ' s within the power r a n g e 
of 500 w to 50-100 kwe is $250, 000, 000. T h e s e a m o u n t s do not inc lude the cos t of 
launch v e h i c l e s or launch suppor t for the flight t e s t p h a s e s , r e l i ab i l i t y d e m o n s t r a ­
t ion, or the p roduc t ion p h a s e s . 

In addi t ion to the deve lopmen t cos t s by p h a s e s , t yp ica l SNAP unit c o s t s for p r o d u c ­
tion r a t e s of 3 pe r y e a r and 10 pe r y e a r a r e given for t h r e e power c a t e g o r i e s . A l so , 
c o s t s in o rb i t for typ ica l 1, 10, and 100 kw uni ts a r e deve loped . 

NAA-SR-MEMO-823Z UNCL 

T I T L E : INTERIM QUALIFICATION TEST R E P O R T SNAP lOA DRUM R E L E A S E ACTUATOR 
T H E R M A L CYCLE TESTS 

AUTHOR: G. F . Queene r 2 - 4 . 6 3 

ABSTRACT: The a c t u a t o r s (without squibs) w e r e subjec ted to 10 t h e r m a l c y c l e s f r o m 3 0 ° F to 
7 0 0 ° F a t a p r e s s u r e of 6 x 10""-̂  t o r r o r lo-wer. Upon comple t ion of the t e s t s t h e r e 
was no ev idence of phys ica l d a m a g e to the a c t u a t o r s . 
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N A A - S R - M E M O - 8 2 4 4 CONF RD 

T I T L E : AN EVALUATION O F THE TECHNIQUES FOR E N D - O F - L I F E SHUTDOWN OF 
ORBITING SNAP REACTORS 

AUTHOR: N, K. J a m i s o n 3 -29 -63 

ABSTRACT: Two t e c h n i q u e s for the end-of - l i fe shutdown of o rb i t ing SNAP r e a c t o r s a r e p r e s e n t e d . 
One t echn ique c o n s i s t s of two a l t e r n a t i v e me thods for the d e s t r u c t i o n of the r e a c t o r 
c o r e . This t echn ique (and o t h e r s ) have been i nves t i ga t ed dur ing the p a s t y e a r . 

N A A - S R - M E M O - 8 2 5 1 S E C R E T RD 

T I T L E : INTENTIONAL R U P T U R E OF A SNAP 2 / lOA F U E L E L E M E N T 

AUTHOR: W. F . Dennison 2 - 1 1 - 6 3 

ABSTRACT: An i n s t r u m e n t e d SNAP 2/ lOA fuel e l e m e n t was g radua l ly hea ted in an evacua ted a u t o ­
c lave unt i l the i n t e r n a l H2 p r e s s u r e c a u s e d the cladding to b u r s t . Th i s e l e m e n t 
fa i led at 1738 °F a t an i n t e r n a l p r e s s u r e of 900 ps ig . Within o v e r a l l e x p e r i m e n t a l 
e r r o r ( compos i t ion of the fuel rod, t e m p e r a t u r e and p r t^ssure m e a s u r e m e n t s , e t c . ) , 
the v a l u e s obta ined in th i s t e s t a g r e e with l i t e r a t u r e da t a . 

N A A - S R - M E M O - 8 2 7 2 S E C R E T RD 

T I T L E : SNAP lOA F S - 1 FABRICATION PROCESS SHEETS AND AUXILIARY FORMS 

AUTHOR: D. C. C a m p b e l l 2 - 1 5 - 6 3 

ABSTRACT: Th i s r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Sheets and Auxi l i a ry F o r m s used dur ing 
f ab r i ca t i on of the .SNAP lOA F S - 1 C o r e . The F a b r i c a t i o n P r o c e s s Sheets d e s c r i b e 
spec i f ic f ab r i ca t ion o p e r a t i o n s in d e t a i l . The Aux i l i a ry F o r m s ind ica te the type of 
i n fo rma t ion r e c o r d e d a s p e r m a n e n t f ab r i ca t ion da ta . 

N A A - S R - M E M O - 8 3 2 5 CONF RD 

T I T L E : lOFS-1 ACCIDENT ANALYSIS 

AUTHOR: D. F . Padd le fo rd and R. W. Winson 3 -19 -63 

ABSTRACT: P o w e r and e n e r g y t r a n s i e n t s a r e p r e s e n t e d for a c c i d e n t s c o r r e s p o n d i n g to the i n s e r ­
t ion of 1, 2, and 4 con t ro l d r u m s s i m u l t a n e o u s l y into the r e a c t o r a t the m a x i m u m 
i n s e r t i o n r a t e . T h e s e t r a n s i e n t s w e r e obtained for the c a s e of "ho t" (70° F) and 
" c o l d " (800 °F) in i t i a l condi t ions with no coolant flow th rough the r e a c t o r . 

NAA-SR-MEMO-1202 3 
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N A A - S R - M E M 0 . 8 3 5 4 C O N F RD 

T I T L E : PRELIMINARY INVESTIGATION O F AN A L T E R N A T E HYDRIDE FOR SNAP SHIELDS 

AUTHOR: R. S. Hubner 4 - 2 - 6 3 

ABSTRACT: To d e t e r m i n e f r o m r e m o v a l t h e o r y the r e l a t i v e m e r i t s of b e r y l l i u m hydr ide a s a 
n e u t r o n sh ie ld m a t e r i a l for SNAP s y s t e m s . 

NAA-SR- 8399 UNCL 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

SNAP l O A - P S M - 1 TEST RESULTS 

R. M, Oliva 7 -15 -64 

On N o v e m b e r 14, 1961, an e n v i r o n m e n t a l t e s t p r o g r a m connnnenced on the f i r s t 
SNAP lOA s y s t e m s t r u c t u r e , S l O A - P S M - 1 . The object of th i s t e s t was to subjec t 
the t e s t veh ic l e to spec i f ied v ib r a t i on , shock, and a c c e l e r a t i o n inputs and t h e r e b y 
d e t e r m i n e v a r i o u s s t r u c t u r a l c h a r a c t e r i s t i c s , such as m a j o r r e s o n a n t f r e q u e n c i e s , 
damping r a t e s , magni f ica t ion f a c t o r s a t v a r i o u s veh i c l e l oca t ions , s t r e s s l e v e l s at 
v a r i o u s p r e s e l e c t e d po in t s , and def lec t ions of s t r u c t u r e and componen t s under s t a t i c 
( a c c e l e r a t i o n ) l o a d s . The r e s u l t s of t h e s e t e s t s would be useful in ver i fy ing the 
i n t e g r i t y of the des ign t e s t e d and would y ie ld in fo rmat ion inva luable to the a n a l y s i s 
and des ign of t h i s and fu ture SNAP lOA s y s t e m s . 

NAA-SR.8414 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

BOOMER - A DIGITAL PROGRAM F O R EVALUATION THE THERMAL AND 
KINETICS RESPONSE O F A SNAP 2 / l O A REACTOR 

R. W. Winson 5 -31 -64 

A m a t h e m a t i c a l mode l of the SNAP 2 / l O A r e a c t o r was deve loped d e s c r i b i n g the 
r e a c t o r k i n e t i c s , h e a t t r a n s f e r , and hydrogen diffusion within the r e a c t o r c o r e . 
Th i s t h e o r e t i c a l model was then modif ied, on the b a s i s of c u r r e n t t e s t da ta , t o 
r e a l i s t i c a l l y p r e d i c t the t r a n s i e n t r e s p o n s e of the r e a c t o r . The model was then 
p r o g r a m m e d into a digi ta l code ca l l ed BOOMER. The deve lopmen t of th is code 
i s d e s c r i b e d in de ta i l in th i s r e p o r t . 

N A A - S R . M E M O - 8 4 3 4 CONF RD 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

lOFSM-1 R E F L E C T O R ASSEMBLY A C C E P T A N C E TEST 

J . B. Ta thwel l 4 - 2 5 - 6 3 

A l i s t of a l l p a r t s , t h e i r r e s p e c t i v e w e i g h t s , and tool ing a s s e m b l e d to the lOFSMI 
r e f l e c t o r a r e p r e s e n t e d . A check of c r i t i c a l c l e a r a n c e s be fore and af te r the high 
t e m p e r a t u r e - high v a c u u m a c c e p t a n c e t e s t on the r e a c t o r v e s s e l - r e f l e c t o r a s s e m b l y 
ind ica t e tha t adequa te c l e a r a n c e s w e r e m a i n t a i n e d in the t e s t e n v i r o n m e n t . An in ­
c r e a s e in the f r ic t ion of the c o a r s e d r u m b e a r i n g was found by m e a s u r i n g the t o r q u e 
of the unloaded d r u m s be fo re and af te r t e s t . The use of such t o r q u e m e a s u r e m e n t s 
in fu ture a c c e p t a n c e t e s t i n g i s r e c o m m e n d e d a s a qua l i t a t ive m e a n s of d e t e r i n i n i n g 
m a t e r i a l a n d / o r a s s e m b l y d i f f icu l t ies . 
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NAA-SR-MEMO-8446 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

RADIATION DAMAGE EFFECTS ON SNAP lOA COMPONENTS SUMMARY 

John E. Stewart 4-30-63 

The components on SNAP lOA which have a predominant influence on system life in­
clude the reactor and fuel elements, the thermoelectr ic pump and the SiGe thermo­
electric power conversion unit. Radiation damage rate and the evaluation on each of 
these components indicates very high probability of operation for one year or more 
as influenced by nuclear environment. 

NAA-SR-MEMO-8462 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

AEROSPACE SAFETY RESULTS OF SPECIAL INTEREST TO SNAP lOA FLIGHT 
TESTS 

K. E. Buttrey 7-15-63 

Experiments, tes ts , and analyses were performed under the Aerospace Safety P r o ­
gram to obtain data on potential hazards associated with and to demonstrate the 
inherent safety of SNAP systems. To date of this report , the program has included: 

1) An evaluation of the mechanical and thermochemical changes the SNAP 
system may undergo during various handling, transportation, and launch 
accidents. 

2) An experimental study to determine the reactivity of SNAP reactors when 
subjected to various water immersion configurations. 

3) A thorough investigation of the behavior of SNAP systems under various 
nuclear accident conditions. 

4) An analytical and experimental program to determine the breakup, abla­
tion, and dispersion character is t ics of the reactor assembly and fuel 
elements during reentry into the ear th ' s atmosphere. 

5) Calculation of the re lease of fission products following a nuclear excursion. 

This report describes the resul ts of the Aerospace Safety Program achieved to date 
which are of special interest to SNAP lOA flight tes t s . 

NAA-SR-MEMO-8469 CONF RD 

TITLE: SNAP lOA NORMAL FUEL ELEMENT DATA PACKAGES 

AUTHOR: Staff 5-9-63 

ABSTRACT: Contains copies of test data sheets for 57 SNAP lOA normal fuel elements completed 
during the period of September, 1962 through February, 1963. 

NAA-SR-MEMO-12 02 3 
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NAA-SR-8476 SECRET 

TITLE: ENVIRONMENTAL TESTING OF SNAP lOA FUEL ELEMENTS (INTERIM REPORT) 

AUTHOR: T. G. Parker , J r . 

ABSTRACT: Eight SNAP lOA fuel elements (normal uranium) were vibrated and shocked at levels 
more severe than required for qualification for flight conditions. Hydrogen permea­
tion measurements were made, before and after the mechanical inputs, to deternnine 
whether the elements were damaged. The elements are presently undergoing thermal 
endurance test at 1100°F. Future work with these elements is outlined. Specific 
resul ts of the testing to date are classified, and are given in the body of the report . 

NAA-SR-8613 CONF RD 

TITLE: FINAL REPORT ON THE SNAP lOA CRITICAL ASSEMBLY STUDIES 

AUTHOR: D. Clifford 4-29-64 

ABSTRACT: A detailed experimental program conducted on the SCA-4C reactor assennbly has 
yielded extensive design infornnation for the SNAP 2/lOA flight reactor . The experi­
ments were pr imari ly concerned with core reactivity and buckling measurements , 
and external reflector studies. The core measurements showed how control of 
hydrogen and beryllium in the fuel region could be used to control the excess 
reactivity of the systenn without excessive flux perturbations. The reflector thick­
ness could be used as a find adjustment of system reactivity. Data on shutdown 
margins and drum control were also provided. Additionally, other core paramete rs 
and various component and human mockups were studied in an effort to ascertain 
reactivity worths of core components and possible environmental effects on the 
system. 

NAA-SR-MEMO-8679. Revision 1 SECRET RD 

TITLE: SNAP lOA REACTOR DESIGN SUMMARY 

AUTHOR: W. W. Davis 10-26-64 

ABSTRACT: An updated description of the SNAP lOA reactor subsystem is presented. Design 
details of the principal assemblies which constitute the reactor subsystem are dis­
cussed. System behavior for abnormal conditions such as disassembly during r e ­
entry, operation in rain filled c r a t e r s , and long t e rm operation in space are 
included. 

NAA.SR-MEMO-8685 UNCL 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP PRELAUNCH TEST FACILITY SAFEGUARDS REPORT 

B . F . Ureda 12-31-63 

The objective of this report is to demonstrate that the activity in the SNAP lOA pro­
gram to be conducted in the SNAP Prelaunch Test Facility (SPTF, Figure 1) at 
Vandenberg Air Force Base (VAFB) was given sufficient consideration to insure the 
safety of the operation. Specific consideration was given to the location and design 
of the facility, selection of operating equipment, limitation of operations to non-
nuclear, and definition and control of operating procedures . A hazards analysis of 
these operations and a discussion of the postulated maximum credible accident and 
its consequences forms a part of this repor t . 

NAA-SR-MEMO-12 02 3 
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NAA-SR-MEMO-8768 CONF RD 

TITLE: 

AUTHOR: 

FAST NEUTRON FLUX THROUGH THE SNAP lOA SHIELD AS COMPUTED BY 
SEVERAL METHODS 

J. A. Belcher and W. M. F a r r 7-23-63 

ABSTRACT: Fas t neutron fluxes through the SNAP lOA shield as computed by several methods are 
compared. The methods and the codes using the methods a re : 

1) Neutron t ransport - DTK, 

2) Neutron diffusion - AIM-6, 

3) Monte Carlo - FMC-N, and 

4) Neutron rennoval theory - 14-0. 

These various methods predicted fluxes through the shield which agree reasonably 
well. On the basis of these analyses and recent Shield Test Facility experiments, 
a lithium hydride removal cross section of 0.156 cnn-1 is recommended for use in 
removal theory code studies of the SNAP lOA shield. Comparable analysis of the 
SNAP 2 shield indicates that a removal cross section of 0.160 cm" is valid for use 
in SNAP 2 shielding studies. 

NAA-SR-MEMO-8758 Addendum CONF RD 

TITLE: LiH CROSS SECTION DETERMINATION FOR REMOVAL THEORY CODES 

AUTHOR: R. D. Anderson, J r . 7-23-63 

ABSTRACT: To correlate a real is t ic 14-0 code removal c ross section with connputed fluxes 
obtained using AIM-6 and DTK nuclear codes. 

NAA-SR-MEMO-8809 SECRET RD 

TITLE: SNAP lOA FS-3, -4 AND -5 FABRICATION PROCESS SHEETS AND AUXILIARY 
FORMS 

AUTHOR: 

ABSTRACT: 

J. R. Armstrong 7-25-63 

This report contains the Fabrication Process Sheets and Auxiliary Forms used 
during fabrication of the SNAP lOA FS-3, -4 and -5 Cores . The Fabrication Process 
Sheets describe specific fabrication operations in detail. The Auxiliary Forms in­
dicate the type of information recorded as permanent fabrication data. 

NAA-SR-MEMO-1202 5 
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N A A - S R - M E M O - 8 8 1 8 S E C R E T RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

2-kw SNAP lOA D E V E L O P M E N T PROGRAM 

R. F . Wilson 8 - 1 4 - 6 3 

The p u r p o s e of th i s documen t i s to guide the work r e q u i r e d to develop a fol low-on 
SNAP lOA s y s t e m capab le of p roduc ing be tween 2 and 3 e l e c t r i c a l kw, and to define 
the s equence and t iming of the v a r i o u s p h a s e s of w o r k a s they i n t e r r e l a t e with each 
o the r and with the o v e r a l l deve lopmen t schedu le and t e c h n i c a l p r o g r e s s . The p r o ­
g r a m d e s c r i b e d e n c o m p a s s e s the deve lopmen t of 1300 F c o m p o n e n t s , eng inee r ing , 
and ground t e s t i ng of a 2 kwe s y s t e m , u t i l iz ing the 1200 F SNAP 2 r e a c t o r and sh ie ld , 
and flight t e s t i ng two 2-kwe s y s t e m s . The r e f e r e n c e s y s t e m h a s a r a d i a t o r a r e a of 
about 120 ft^ and a weight of about 1400 lb . The 1300°F componen t s will a l low the 
s a m e s y s t e m to g row to 3 kw with the i n c o r p o r a t i o n of SNAP 8 technology in to the 
SNAP 2 r e a c t o r . 

N A A - S R - M E M O - 8 8 5 1 S E C R E T RD 

T I T L E : SNAP lOA ENVIRONMENTAL TEST MONTHLY R E P O R T - JULY 1963 

AUTHOR: D. H. Stone and T. G. P a r k e r , J r . 8-7-63 

ABSTRACT: R e s u l t s to da te ind ica te l i t t le or no effect of e n v i r o n m e n t a l inputs on SNAP lOA fuel 
e l e m e n t s . Tes t i ng i s done in a c c o r d a n c e w^ith p r o c e d u r e s out l ined in NAO 422-005 , 
"SNAP lOA Fue l E l e m e n t E n v i r o n m e n t a l T e s t S p e c i f i c a t i o n . " 

N A A - S R - M E M O - 8 9 7 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA LAUNCH AND REENTRY HAZARDS DUE TO S T E A D Y - S T A T E OPERATION 

R. E. A l e x a n d e r 9-1-64 

The safe ty a n a l y s i s p e r f o r m e d in suppor t of the SNAP lOA flight t e s t s has inc luded 
c o n s i d e r a t i o n of po ten t ia l h a z a r d s due to q u a s i s t e a d y - s t a t e o p e r a t i o n of the SNAP 
lOA r e a c t o r unde r acc iden t cond i t ions . S t e a d y - s t a t e ope ra t i on i s c o n s i d e r e d p o s s i b l e , 
a l though highly i m p r o b a b l e , following launch pad a c c i d e n t s tha t could o c c u r du r ing or 
a f t e r fueling of the launch and o rb i t a l s t age v e h i c l e s . In the e x t r e m e l y innprobable 
event tha t r e e n t r y a e r o d y n a m i c and i inpac t f o r c e s fail to r e n d e r the c o r e p e r m a n e n t l y 
s u b c r i t i c a l , s t e a d y - s t a t e ope ra t i on is aga in c o n s i d e r e d p o s s i b l e . Po t en t i a l r ad i a t i on 
h a z a r d s due to a c c i d e n t s of th i s n a t u r e a r e e x a m i n e d in th i s r e p o r t . 

N A A - S R - 9 0 0 7 SKCRlOF 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP F U E L AND CORE MATERIALS COMPATIBILITY SCREENING TESTS 

L. B. Lundbe rg 3 -1 -64 

S c r e e n i n g t e s t s have been p e r f o r m e d to d e t e r m i n e the compa t ib i l i t y of many of the 
m a t e r i a l s in con tac t with each o the r in the SNAP lOA/2 and SNAP 8 r e a c t o r c o r e s . 
In s o m e c a s e s of known incompat ib i l i ty , r e a c t i o n b a r r i e r s w e r e s tud ied . The t e s t s 
involved p lac ing s m a l l s a m p l e s of the m a t e r i a l s unde r c o n s i d e r a t i o n in i n t i m a t e 
con tac t at t e m p e r a t u r e s f rom 1200 to 1450° F for p e r i o d s up to 1000 h r in e n v i r o n ­
m e n t s s i m i l a r to t h o s e e n c o u n t e r e d in the p a r t i c u l a r r e a c t o r . The mutua l c o m p a t i ­
b i l i ty of the s a m p l e m a t e r i a l s was d e t e r m i n e d by m e t a l l o g r a p h i c e x a m i n a t i o n . 
R e a c t i o n s w e r e o b s e r v e d be tween the following c o m p o n e n t s : fuel and the b a r e c l ad ­
ding (without hyd rogen b a r r i e r ) ; fuel c ladding and the SNAP 2 b e r y l l i u m i n t e r n a l 
r a d i a l r e f l e c t o r ; and s e v e r a l fuel e l e m e n t t h e r m a l bond m a t e r i a l s and both the fuel 
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NAA-SR- 9007 S E C R E T (Continued) 

ABSTRACT: and the e n a m e l h y d r o g e n b a r r i e r . Reac t ion b a r r i e r s for fuel c ladding and the SNAP 2 
(Continued) b e r y l l i u m i n t e r n a l r a d i a l r e f l e c t o r w e r e examined , but none w e r e found to be effec­

t i v e . The m a j o r i t y of the sugges t ed r e a c t o r c o r e m a t e r i a l s w e r e found compa t ib l e in 
t h i s s tudy. 

N A A - S R . M E M O - 9 0 1 3 CONF RD 

T I T L E : T H E R M A L CONDUCTIVITY O F SNAP SHIELDS 

AUTHOR: N. F . Dav ies 9 - 2 0 - 6 3 

ABSTRACT: An effect ive va lue for the t h e r m a l conduct iv i ty of a c a s t l i t h ium hyd r ide sh ie ld was 
de te rnn ined e x p e r i m e n t a l l y with the a id of the T A P - I I c o m p u t e r code (Ref. 1). 

N A A - S R - M E M O - 9 1 1 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

IRRADIATION OF SNAP ELECTRONICS COMPONENTS IN THE SHIELD TEST 
REACTORS E X P E R I M E N T S 1 - 8 

S. G. Kimble and D. M, Walker 8 -21 -63 

Eight i r r a d i a t i o n e x p e r i m e n t s w e r e p e r f o r m e d in the AI SNAP Shield T e s t R e a c t o r 
(STR) to p r o v i d e in fo rma t ion r e q u i r e d for the deve lopmen t of e l e c t r o n i c con t ro l and 
i n s t r u m e n t a t i o n c o m p o n e n t s for SNAP s y s t e m s . W h e r e g a m m a d a m a g e was expec ted 
to be s igni f icant , p a r t s -were p r e - g a m m a dosed to the d e s i r e d l eve l be fore neu t ron 
i r r a d i a t i o n a t the l o w - g a m m a STR, In -p i l e da ta was g e n e r a t e d for e l e c t r o n i c p a r t s , 
s u b a s s e m b l i e s , and whole componen t s held a t con t ro l l ed t e m p e r a t u r e s dur ing t e s t . 
This effort was p r i m a r i l y for s c r e e n i n g and spec i a l effects s tud ies suppor t ing the 
p r o g r a m of i r r a d i a t i o n s of s t a t i s t i c a l - s i z e s a m p l e s of SNAP p a r t s a t the Ba te l l e 
R e s e a r c h R e a c t o r . 

NAA-SR- 9136 S E C R E T 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ENVIRONMENTAL TESTING OF P R O T O T Y P E SNAP lOA F U E L E L E M E N T S 
(INTERIM R E P O R T ) 

T. G. P a r k e r , J r . 3 -15-64 

Ten p ro to type SNAP lOA fuel e l e m e n t s ( n o r m a l uraniuna) w e r e v i b r a t e d and shocked 
s e v e r a l t i m e s , a t l e v e l s m o r e s e v e r e than r e q u i r e d for qual i f ica t ion for flight con­
d i t i ons . Hydrogen p e r m e a t i o n m e a s u r e m e n t s w e r e m a d e , be fore and af te r each 
cyc le of the m e c h a n i c a l inpu t s , to d e t e r m i n e w h e t h e r the e l e m e n t s w e r e d a m a g e d . 
The e l e m e n t s have unde rgone e n d u r a n c e t e s t a t 1200°F , and a r e now undergo ing 
e n d u r a n c e t e s t a t 1300°F , F u t u r e work with t h e s e e l e m e n t s is out l ined . Specific 
r e s u l t s of the t e s t i n g to da te , which a r e c l a s s i f i ed , a r e given in the body of the 
r e p o r t . 
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NAA-SR-MEMO-9217 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

S - 1 0 - F S - 4 F U E L CALIBRATION WITH BARE CLADDING 

D, W. Clifford 1 1 - 1 8 - 6 3 

The SCA-4A r e a c t o r a s s e m b l y was employed to m e a s u r e c lo se ly the r e a c t i v i t y wor th 
of each F S - 4 fuel r od in a r e f e r e n c e conf igura t ion . Subsequent ly , a full c o r e loading 
of 37 F S - 4 r o d s was m e a s u r e d in the 4A m a c h i n e with the S - 1 0 - F S - 1 r e f l e c t o r 
conf igura t ion . 

NAA-SR-9231 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EVALUATION O F AN E N D - O F - L I F E SHUTDOWN DEVICE FOR NUCLEAR 
REACTORS 

D. G. O l ive r and C. A. Wil l is 6-26-64 

It i s shown tha t in many a e r o s p a c e r e a c t o r m i s s i o n s , a r e l i a b l e shutdown dev ice i s 
r e q u i r e d to r e d u c e the po ten t ia l r ad io log ica l h a z a r d s p r e s e n t e d by a r e a c t o r tha t 
r e t u r n s f r o m o rb i t . Fronn p r e l i m i n a r y des ign and deve lopmen t c o n s i d e r a t i o n s , 
r e a c t o r d e s i g n s a p p e a r s f eas ib le without s igni f icant ly affecting m i s s i o n ope ra t ion 
o r power s y s t e m r e l i a b i l i t y . It i s conc luded t ha t developnnent and dennons t ra t ion 
effor ts should be in i t i a t ed . 

NAA-SR-9^80 UNCI 

T I T L E : T H E R M A L TESTING OF THE SNAP lOA P R O T O T Y P E SYSTEM (PSM-3) 

AUTHOR: W. F . M a r t e n and J . H, Van Osdol 7 - 1 5 - 6 4 

ABSTRACT: F r o m Apr i l 18, 1962 th rough Oc tober 11, 1962, the SNAP lOA P S M - 3 n o n - n u c l e a r 
t e s t veh ic l e unde rwen t t h e r m a l , e l e c t r i c a l , and h y d r a u l i c t e s t s a t the Santa Susana 
T e s t F a c i l i t y of Atonnics I n t e r n a t i o n a l loca ted in C h a t s w o r t h , Ca l i fo rn i a . Th i s 
r e p o r t def ines the t e s t veh ic l e and f ac i l i t i e s , d e s c r i b e s the t e s t s and t h e i r ob jec ­
t i v e s , and p r e s e n t s an eva lua t ion of the t e s t s . In g e n e r a l , the SNAP lOA P S M - 3 
t e s t veh ic l e me t i t s des ign goa l s . 

N A A - S R - M E M O - 9 3 5 1 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA SHIPPING PROCEDURES 

H. Newman 11-16-64 

SNAP lOA Shipping P r o c e d u r e s Manual , Vo lumes I and II p r o v i d e s p r o c e d u r e s and 
o p e r a t i o n s r e l a t i v e to the f ac to ry - to - f l i gh t shipping p h a s e s of the SNAP lOA N u c l e a r 
P o w e r Unit, manufac tu red by A t o m i c s I n t e r n a t i o n a l , A Divis ion of Nor th Anner ican 
Avia t ion , Inc . , Canoga P a r k , Ca l i fo rn ia . 

NAA-SR-MEMO-1202 3 

37 



N A A - S R - M E M O - 9 35 2 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL, SNAP lOA P R E L A U N C H OPERATIONS - S P T F 

J, Rocke 2 -19 -65 

The p u r p o s e of th i s manua l i s to p rov ide in fo rmat ion and p r o c e d i i r e s a s s o c i a t e d with 
the SNAP lOA p r e l a u n c h o p e r a t i o n s conducted at the SNAP P r e l a u n c h T e s t F a c i l i t y 
( S P T F ) , bui lding 6527, l oca t ed at Vandenbe rg A i r F o r c e B a s e (VAFB). 

A c t i v i t i e s inc luded m S P T F p r e l a u n c h o p e r a t i o n s a r e i l l u s t r a t e d in the f ron t i sp i ece 
flow d i a g r a m . T h e s e begin upon r e c e i p t of the SNAP 1 OA s y s t e m at the S P T F and 
conc lude wi th s h i p m e n t of the a s s e m b l e d SNAP lOA n u c l e a r power unit (NPU) to the 
Po in t A r g u e l l o L a u n c h Complex No. 2 ( P A L C - 2 ) . E^ach p h a s e of the S P T F p r e l a u n c h 
o p e r a t i o n s p r o g r a m i s conce rned with p r e p a r i n g the NPU for launch. 

N A A - S R . M E M O - 9 3 5 3 UNCL 

T I T L E : TECHNICAL MANUAL, SNAP lOA, SNAP PRELAUNCH TEST FACILITY OPERA­
TIONS BUILDING 6527 VANDENBERG AIR F O R C E BASE 

AUTHOR: J . Rocke 1 2 - 3 0 - 6 4 

ABSTRACT: Th i s m a n u a l d e s c r i b e s the SNAP P r e l a u n c h T e s t F a c i l i t y (SPTF) and the p r o c e d u r e s 
u t i l i zed in suppor t of the SNAP lOA p r e l a u n c h t e s t i ng p r o g r a m at Vandenbe rg A i r 
F o r c e B a s e (VAFB) . The faci l i ty i s ident if ied a s Building 6527 a t VAFB, but for 
p u r p o s e of ident i f ica t ion in th i s and companion m a n u a l s , it i s r e f e r r e d to a s the 
S P T F . The S P T F s e r v e s a s a b a s e of o p e r a t i o n s for Atonnics In t e rna t iona l p e r s o n n e l 
a s s i g n e d to the SNAPSHOT n u c l e a r power uni t (NPU) p r e l a u n c h t e s t i ng progrann con­
duc ted a t V A F B . The fac i l i ty i s u t i l i zed for r e ce iv in g s t o r a g e and n o n - n u c l e a r t e s t ­
ing of the SNAP lOA power s y s t e m s p r i o r to sh ipmen t to the launch complex at the 
Po in t A r g u e l l o Launch Coinplex No. 2 ( P A L C - 2 ) , NPU p r e l a u n c h o p e r a t i o n s c a r r i e d 
out a t VAFV a r e shown in the F i g u r e 1-1 flow d i a g r a m . 

N A A - S R - M E M O - 9 3 5 6 VOLUME I UNCL 

T I T L E : TECHNICAL MANUAL, SNAP lOA, VOLUME I - AEROSPACE GROUND EQUIPMENT 
OPERATION AND MAINTENANCE - MECHANICAL 

AUTHOR: H. Newman 1-4.65 

ABSTRACT: AGE O p e r a t i o n and Main tenance Manua l s , Vo lumes I and II p rov ide in fo rmat ion r e l a ­
t ive to m e c h a n i c a l and e l e c t r i c a l a e r o s p a c e ground equ ipment manufac tu r ed by 
A t o m i c s I n t e r n a t i o n a l , a Division of Nor th Anner ican Aviat ion, Canoga P a r k , C a l i ­
fo rn ia , for u s e in the SNAPSHOT flight t e s t p r o g r a m . 

Vo lume I con ta ins in fo rmat ion about the nnechanical equ ipment u sed for handl ing the 
SNAP lOA P o w e r Unit and the mon i to r ing equ ipment u sed dur ing shipping and 
s t o r a g e . 

N A A - S R - M E MO-9 35 6 VOLUME II UNCL 

T I T L E : TECHNICAL MANUAL, SNAP lOA, VOLUME II - AEROSPACE GROUND EQUIP­
MENT OPERATION AND MAINTENANCE - E L E C T R I C A L 

AUTHOR: A. Ka l i sh 1-4-65 

ABSTRACT: Th i s m a n u a l con ta ins ope ra t i on and s e r v i c e i n s t r u c t i o n s for p e r s o n n e l r e s p o n s i b l e 
for the ope ra t i on and m a i n t e n a n c e of E l e c t r i c a l S y s t e m T e s t Set T S M - 1 , P a r t 
Nos . lOFS-84019 and 10FS-84020, l oca t ed a t Po in t Argue l lo Launch Complex No. 2 
( P A L C - 2 ) and E l e c t r i c a l S y s t e m T e s t Set TSM-2A, P a r t No. lOFS-84053 loca ted a t 
the SNAP P r e l a u n c h T e s t F a c i l i t y (Building 6527), Vandenbe rg Ai r F o r c e B a s e . 
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N A A . S R - M E M O - 9 3 5 9 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TECHNICAL MANUAL, NPU PRELAUNCH OPERATIONS - P A L C - 2 

J . Rocke 1-31-65 

This m a n u a l p r e s e n t s o p e r a t i o n s p e r f o r m e d by A t o m i c s In t e rna t iona l (AI) p e r s o n n e l 
du r ing the launch complex p h a s e of the SNAPSHOT p r o g r a m . Re la ted p r o c e d u r e s 
c o v e r i n g p r e l a u n c h p r e p a r a t i o n of the SNAP lOA n u c l e a r power unit (NPU) at Point 
A r g u e l l o Launch Complex No. 2 ( P A L C - 2 ) a r e inc luded . 

N A A - S R - M E M O . 9 4 4 0 UNCL 

T I T L E : F S M - I - A DATA REDUCTION PROGRAM 

AUTHOR: R, J . Mikel l and G. T. Chang 

ABSTRACT: The F S M - I da ta r e d u c t i o n p r o g r a m c o n s i s t s of t h r e e p a r t s . 

3 -25-64 

P a r t I is a da ta r educ t ion and a n a l y s i s p r o g r a m which p e r f o r m s s t a t i s t i c a l c a l c u l a ­
t i ons and nunner i ca l a n a l y s i s of da ta g a t h e r e d on punched p a p e r t a p e . The s igna l s 
to the p a p e r t ape punch a r e obta ined f r o m r e a c t o r i n s t r u m e n t a t i o n . One of the out­
put m e d i a f r o m P a r t I is a m a g n e t i c t a p e . This t ape i s u sed a s the input to P a r t II. 

P a r t II is the IBSYS s o r t p r o g r a m . This p r o g r a m t a k e s the output magne t i c t a p e s 
g e n e r a t e d by P a r t I, s o r t s and m e r g e s the da ta , and, if d e s i r e d , de l e t e s r e c o r d s 
f r o m the s o r t e d and m e r g e d t a p e s . Th i s i s done to o r d e r an update a h i s t o r y t ape 
of a c c u m u l a t e d t e s t r u n s p r o c e s s e d by P a r t I. Th i s a c c u m u l a t e d h i s t o r y t ape then 
beconnes the input to P a r t III. 

P a r t III i s a n o r m a l i z i n g and g r a p h i c a l d i sp l ay p r o g r a m . In th i s por t ion of the F S M - I 
package , p lo ts of the v a r i o u s p a r a m e t e r s which d e s c r i b e the s y s t e m ' s p e r f o r m a n c e 
a r e obta ined. 

NAA-SR-9486 CONF DI 

T I T L E : SNAP lOA T H E R M O E L E C T R I C P U M P D E V E L O P M E N T 

AUTHOR: 

A B S T R A C T : 

M. P e r l o w 6 -3 -64 

The SNAP lOA systenn and pump r e q u i r e n a e n t s a r e p r e s e n t e d to define the deve lop ­
m e n t a l ob jec t ives of the t h e r m o e l e c t r i c p u m p . Design equa t ions and p r o c e d u r e s a r e 
inc luded a long with ope ra t i ng da ta and t h e i r r e s p e c t i v e a n a l y s e s . F a b r i c a t i o n p r o b ­
l e m s a r e d i s c u s s e d , and the p r o c e d u r e for m a n u f a c t u r e of both the e l e m e n t s and the 
p u m p a s s e m b l y i s inc luded . P o s t t e s t exannination by m e t a l l o g r a p h i c m e a n s was 
p e r f o r m e d on p u m p s subsequen t to 1000°F NaK o p e r a t i o n . 
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NAA-SR-9496 SECRET RD 

TITLE: QUALIFICATION TESTING SNAP lOA FUEL ELEMENTS (INTERIM REPORT) 

AUTHOR: A. J . Fitzgerald 6-15-64 

ABSTRACT: An experimental program is being performed to demonstrate the reliability of 
SNAP lOA fuel elements to withstand simulated reactor conditions. This interim 
report shows the effects of thermal and mechanical inputs on the hydrogen permea­
tion of the fuel elements. Based on the available test data, demonstrated reliability 
of the fuel elements is given for the prescr ibed inputs, including 90 days of thermal 
endurance. Results of this program are classified, and are given in the body of the 
report . 

NAA-SR-MEMO-9514 CONF RD 

TITLE: LONG TERM SNAP lOA REACTOR OPERATION ANALYSIS 

AUTHOR: W. R. Lahs 2-7-64 

ABSTRACT: This report presents the description and resul ts of the long te rm reactor operation 
code used to solve the above problem. The code represents the heat t ransfer and 
fluid flow in a five node reactor representation coupled with a radiator heat t ransfer 
equation and a reactivity relationship. The model is solved at discrete points in time 
based on the assumption that for the operating histories considered, time dependent 
t e rms involving changes in heat capacities can be neglected without significant e r ro r . 
The code does not solve for any power or temperature transients but instead calcu­
lates reactor tempera tures and powers under conditions of relatively slow coolant 
flow and/or radiator emissivity coating degradations. A 0.1 year time increment is 
generally used between calculation points; however, a 0.01 year increment is some­
t imes used to eliminate convergence problems. Assuming the SNAP lOA system with 
time dependent NaK flow and emissivity coating degradation as input data, the r e ­
sulting reactor inlet and outlet coolant temperatures and the reactor power are pre­
sented as a function of t ime. 

NAA-SR-MEMO-9526 CONF RD 

TITLE: SNAP lOA REACTOR OUTLET TEMPERATURE BEHAVIOR AT THE START OF 
THE ACTIVE CONTROL PERIOD 

AUTHOR: G. S. Drucker 2-19-64 

ABSTRACT: The behavior of the reactor outlet tenriperature at the s tar t of the active control period 
was investigated to determine if an over temperature condition exists . Two different 
sensor cases were considered. Case I is a study of the present temperature sensor 
switch control. Case II is a study of a possible converter current switch control. 
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N A A - S R - M E M O - 9 5 5 1 CONF RD 

T I T L E : SNAP IDA ENVIRONMENTAL TEST MONTHLY R E P O R T - JANUARY 1964 

AUTHOR: J. D. Whit lock 2 - 1 9 - 6 4 

A B S T R A C T : Ten fuel e l e m e n t s have r e c e i v e d 2928 h r of e n d u r a n c e t e s t a t 1200°F af ter r e c e i v i n g 

1) T h e r m a l c y c l e s , 

2) High l eve l v i b r a t i o n and shock, 

3) I s o t h e r m a l r a m p hea t ing . 

N A A - S R - M E M O - 9 5 6 5 CONF RD 

T I T L E : F O R T R A N PROGRAM FOR SNAP lOA F U E L E L E M E N T QUALIFICATION TESTING 
DATA REDUCTION 

AUTHOR: M. E . Nathan 3 - 4 - 6 4 

ABSTRACT: Deck No. 9w-037 S E C R E T R e s t r i c t e d Data h a s been p l aced on file with Data P r o c e s s ­
ing, Dept . 792, for SNAP lOA fuel e l e m e n t qua l i f i ca t ion t e s t i ng da ta r educ t i on . Th i s 
r e p o r t def ines the r e q u i r e d input da ta f o r m a t and d e s c r i b e s the p r o g r a m output-

N A A - S R - M E M 0 . 9 5 6 6 CONF RD 

T I T L E : F O R T R A N PROGRAM F O R SNAP lOA F U E L E L E M E N T EXPLORATORY TESTING 
DATA REDUCTION 

AUTHOR: M. E. Nathan 3 -6 -64 

A B S T R A C T : Deck No. 9W-038 S E C R E T R e s t r i c t e d Data has been p l aced on file with Data P r o ­
c e s s i n g , Dept. 792, for SNAP lOA fuel e l e m e n t e x p l o r a t o r y t e s t i ng data r educ t i on . 
This r e p o r t def ines the r e q u i r e d input da ta f o r m a t and d e s c r i b e s the p r o g r a m output . 

N A A . S R - M E M O - 9 5 8 1 CONF RD 

T I T L E : SNAP lOA DRUM POSITION DEMODULATOR QUALIFICATION IRRADIATION 
TEST (STR 17) 

AUTHOR: M . N , Robinson and S. G. Kimble 2 - 2 7 - 6 4 

A B S T R A C T : A qua l i f ica t ion i r r a d i a t i o n t e s t of two d e m o d u l a t o r s i s d e s c r i b e d . G a m m a i r r a d i a t i o n 
to 2 X lO"̂  r a d was p e r f o r m e d , D e c e m b e r 30, 1963, to J a n u a r y 13, 1964, at the AI 
Co"0 G a m m a F a c i l i t y . Neu t ron i r r a d i a t i o n to 3 x 10^3 nvt { > 0.1 Mev) was p e r ­
fo rmed , J a n u a r y 2 0 - 2 3 , 1964, a t the Shield T e s t R e a c t o r . 

The r e s u l t s of inp i le p e r f o r m a n c e t e s t s a r e p r e s e n t e d . Both d e m o d u l a t o r s exceeded 
the spec i f ied l i m i t s on input i m p e d a n c e and c o a r s e and fine output v o l t a g e s . 
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NAA-SR-MEMO-9589 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TRANCORE- lOA: A DIGITAL PROGRAM EVALUATING TRANSIENT 
TURES WITHIN THE SNAP lOA REACTOR CORE 

P . M. Magee 

T E M P E R A -

3-5-64 

A m a t h e m a t i c a l mode l has been deve loped which d e s c r i b e s the r e a c t o r k i n e t i c s , c o r e 
hea t t r a n s f e r and t h e r m o e l e c t r i c punnp p e r f o r m a n c e of the SNAP lOA s y s t e m . F r o m 
the mode l , a d ig i t a l c o m p u t e r code , " T R A N C O R E - l O A " , has been p r e p a r e d which 
p r e d i c t s t r a n s i e n t t e m p e r a t u r e s within the r e a c t o r c o r e . The code can be u s e d to 
inves t iga t e a wide v a r i e t y of r e a c t o r o p e r a t i o n a l b e h a v i o r : s t e a d y - s t a t e , s t a r t u p , 
s c r a m , l o s s of coolant flow, e t c . It h a s been used ex t ens ive ly to p r e d i c t s t a r t u p 
t r a n s i e n t s . However , the code cannot be u s e d to eva lua t e the effects of r a p i d r e ­
ac t iv i ty c h a n g e s , i . e. , ope ra t ion n e a r p r o m p t c r i t i c a l . 

NAA-SR- 9615 CONF RD 

T I T L E : SNAP REACTOR CONTROL DRUM DRIVE 

AUTHOR: 

ABSTRACT: 

L. G, Kel logg 8 -24-64 

The SNAP 2, lOA, and 8 n u c l e a r s y s t e m s a r e des igned to p rov ide e l e c t r i c a l power 
on space v e h i c l e s . Although each s y s t e m has di f ferent power c a p a b i l i t i e s , the 
c o n t r o l - d r u m - d r i v e componen t s a r e b a s i c a l l y the s a m e . 

Deve lopment of the v a r i o u s c o n t r o l - d r u m - d r i v e componen t s and subcomponen t s f r o m 
GFY 1962 to m i d - G F Y 1964 i s d i s c u s s e d . The des ign c r i t e r i a a r e out l ined for each 
SNAP s y s t e m . C o m p a r i s o n s a r e m a d e be tween the s y s t e m s to eva lua te t h e i r des ign 
and ope ra t i on in the p r e s c r i b e d e n v i r o n m e n t . 

The componen t s and s u b c o m p o n e n t s r e v i e w e d a r e the a c t u a t o r , c o n t r o l l e r , b e a r i n g s , 
g e a r s , and f lexible coup l ings . Data a r e p r e s e n t e d to d e s c r i b e deve lopmen t of the 
SNAP lOA r e f e r e n c e des ign and both the r e f e r e n c e and backup d e s ig n s for the SNAP 2 
and SNAP 8 s y s t e m s . 

In addi t ion to the i n t e g r a t e d c o n t r o l - d r u m d r i v e r e f e r e n c e d e s i g n s , four p o s s i b l e 
backup des ign s c h e m e s a r e a l s o p r e s e n t e d for SNAP 2 and SNAP 8. E a c h s c h e m e i s 
d i s c u s s e d in t e r m s of s t r u c t u r a l and m e c h a n i c a l des ign , t h e r m a l hea t ing , and 
n u c l e a r sh ie ld ing c o n s i d e r a t i o n s . The concept of a d i r e c t - d r i v e a c t u a t o r mounted 
above the d r u m is p r o m i s i n g and f u r t h e r s tudy is p lanned . 

A c o n t r o l - d r u m - d r i v e s c h e m e tha t p r o v i d e s fa i lsafe s c r a m capab i l i t i e s for g round 
t e s t i ng of the r e a c t o r s y s t e m has been des igned and proof t e s t e d . The de t a i l s of 
th i s des ign a s it app l i e s to SNAP 8 s y s t e m s a r e p r e s e n t e d . 

NAA-SR- 9634 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

LOW FLUX NUCLEAR RADIATION E F F E C T S ON E L E C T R I C A L AND E L E C T R O N I C 
COMPONENTS ( B M I - L F - 3 ) 

M. N. Robinson , S. G. Kimble and D. M. Walker 2 - 1 4 - 6 4 

This r e p o r t d e s c r i b e s s c r e e n i n g t e s t s of n u c l e a r r ad i a t i on effects on e l e c t r i c a l and 
e l e c t r o n i c c o m p o n e n t s for the SNAP 2 and 8 con t ro l s y s t e m s . 

F ive t r a n s i s t o r nnodels, t h r e e c a p a c i t o r t y p e s , and s e v e r a l encapsu l a t i on m a t e r i a l s 
w e r e i r r a d i a t e d to 10-^" nvt (>0.1 Mev) and 4 x 10° r ( g a m m a ) . The componen t s w e r e 
ma in t a ined a t a t e m p e r a t u r e of 140 °F and a v a c u u m of 5 x 10 -^ T o r r . M e a s u r e ­
m e n t s w e r e taken of e l e c t r i c a l c h a r a c t e r i s t i c s dur ing i r r a d i a t i o n , and the r e s u l t i n g 
deg rada t i on c u r v e s w e r e p lo t ted by c o m p u t e r . 

NAA-SR-MEMO-1202 5 
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T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA RADIATION SHIELD ANALYSIS 

J . A. B e l c h e r , W. A. Flynn and R. J . Thomson 10-15-64 

The final a n a l y s i s of the SNAP lOA flight s y s t e m r a d i a t i o n sh ie ld h a s been c o m p l e t e d . 
Th i s r e p o r t s u m m a r i z e s the r e s u l t s . 

P r e l i m i n a r y a n a l y s i s of the sh ie ld des ign ind ica ted tha t the d i r e c t p e n e t r a t i o n dose 
a t the 5-ft d i a m e t e r r e f e r e n c e dose p lane 17.5 ft f r o m the lower face of the r e a c t o r 
c o r e would m e e t the flight des ign ob jec t ives of 10^"^ nvt and 10 ' r for one y e a r of 
o p e r a t i o n . Subsequent a n a l y s i s ind ica ted tha t due to s c a t t e r i n g effects f r o m the 
edges of c o n t r o l d r u m s , the NaK piping a round the sh ie ld , and the t h e r m o e l e c t r i c 
converte^r s y s t e m , s o m e r e g i o n s of the dose p lane would be exposed to d o s e s beyond 
the speci f ied l i m i t s . However , t h rough jud ic ious p l a c e m e n t and ha rden ing of r a d i a ­
t ion s e n s i t i v e i n s t r u m e n t s and the s o m e w h a t l oca l i zed n a t u r e of the s c a t t e r i n g 
effects , an i n c r e a s e in shie ld s i ze for the SNAP lOA flight t e s t was not w a r r a n t e d . 

N A A - S R - M E M O - 9 6 5 2 CONF DI 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

SlOA F S M - 1 MAXIMUM POWER TRANSFER TEST 

R. M o r b e r g 3 -12-64 

The e n c l o s e d da ta was d e r i v e d f r o m t e s t s conducted on the SlOA F S M - 1 P o w e r 
S y s t e m dur ing the 90 Day T e s t . The m a x i m u m power t r a n s f e r t e s t s w e r e conducted 
on d p r o g r a m m e d schedu le beginning on Oc tobe r 30, 1963 and ending J a n u a r y 17, 
1964. 

N A A - S R - M E M O - 9 6 5 4 CONF RD 

T I T L E : STUDIES OF SURFACES AND I N T E R F A C E S O F SNAP F U E L E L E M E N T S 

AUTHOR: L. Ma i se l 3 -12-64 

ABSTRACT: An oxidat ion k ine t ic s tudy of c h r o m i z e d Has te l loy N was p e r f o r m e d with s u r f a c e 
iden t i f i ca t ions by X - r a y di f f rac t ion; a c o m p l e t e m e t a l l o g r a p h i c e x a m i n a t i o n of the 
s u r f a c e f o r m a t i o n s was conducted for c h r o m i z e d Has t e l l oy N. The c o n c e n t r a t i o n 
p rof i l e of c h r o m i u m in c h r o m i z e d Has t e l l oy N was a l s o d e t e r m i n e d . 

NAA-SR- 95S5 UNCL 

T I T L E : SNAP lOA STRUCTURAL ANALYSIS 

AUTHOR: 

ABSTRACT: 

J . R. Bou lange r 7 - 1 5 - 6 4 

This r e p o r t d i s c u s s e s and s u m m a r i z e s a l l s t r e s s a n a l y s e s done on the SNAP lOA 
s y s t e m ; it a l s o men t ions many of the s t r u c t u r a l t e s t s which w e r e a c c o m p l i s h e d . 
A s t r e s s a n a l y s i s was m a d e on a l l e l e m e n t s of the p r i m a r y s t r u c t u r e and on al l 
s t r u c t u r a l c o m p o n e n t s . 

N A A - S R - M E M O - 1 2 02 3 

43 



N A A - S R - M E M O - 9 7 1 2 CONF DI 

T I T L E : POST TEST EXAMINATION O F SNAP lOA T H E R M O E L E C T R I C P U M P NUMBER - 017 

AUTHOR: W, L, C o c k r e l l and E. L, Reed 4 - 1 5 - 6 4 

ABSTRACT: Th i s p u m p was the f i r s t to embody an i r o n foil b a r r i e r . It showed effect ive r e d u c ­
t ion in o b s e r v a b l e poisoning in the t e l l u r i d e e l e m e n t s . An o b s e r v e d v a r i a t i o n in 
d e n s i t y of the i r o n p o w d e r s a c r o s s the a r e a of t h e s e l a y e r s s u g g e s t s need for g r e a t e r 
c a r e in d i s t r i bu t i on of the i ron powder a c r o s s the sec t ion p r i o r to compac t ing the 
t e l l u r i d e e l e m e n t s . The d i m e n s i o n a l o b s e r v a t i o n s sugges t a s tudy of the t o l e r a n c e s 
and p e r m i s s i b l e v a r i a t i o n in t h i c k n e s s of r a d i a t o r s p r i o r to a s s e m b l y . The "N" e l e ­
m e n t coppe r shoe to a l u m i n u m r a d i a t o r diffusion bonded jo in ts in t h i s p u m p w e r e 
p o o r . Sugges t ions a r e m a d e to i n c o r p o r a t e a b a r r i e r foil between the coppe r and 
a l u m i n u m to e l i m i n a t e the fo rma t ion of b r i t t l e i n t e r m e t a l l i c c o m p o u n d s . 

NAA-SR-9720 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA P R E S T A R T U P AND S T A R T U P P E R F O R M A N C E 

G. S, D r u c k e r and T. J. Boyle 6-30-64 

P r e s e n t e d a r e the r e s u l t s of a n a l y s e s to d e t e r m u i e the t h e r m a l behav io r ol the SNAP 
lOA Sys t em in o rb i t p r i o r to s t a r t u p , and the n u c l e a r , t h e r m a l , and hydrau l i c b e ­
hav io r of the s y s t e m dur ing s t a r t u p . P a r a m e t e r s tud ies w e r e inade to d e t e r m i n e the 
effects of v a r i a t i o n s f rom the nomina l des ign condi t ions on maxi in i im and m i n i m u m 
s y s t e m t e m p e r a t u r e s p r i o r to s t a r t u p and the s ev e r i t y of the s t a r t u p t rans ieJ i t . Also 
included a r e the m a t h e m a t i c a l mode l s used in the digit.il and analog c o m p u t e r so lu­
t i o n s . The a n a l y s e s r e s u l t s ind ica te that the SNAP 1 OA s y s t e m will m e e t i ts p r e -
s t a r t u p and s t a r t u p r e q u i r e m e n t s . 

NAA-SR- 9723 UNCI. 

T I T L E : BEHAVIOR OF SNAP lOA DURING ORBITAL REENTRY 

AUTHOR: D, K. Nelson 7 - 1 5 - 6 4 

ABSTRACT: This r e p o r t p r e s e n t s an a n a l y s i s of the SNAP 1 OA power s y s t e m dur ing o rb i t a l r e ­
en t ry to gain in fo rmat ion r e g a r d i n g the abla t ion of v a r i o u s n u c l e a r r e a c t o r compo­
n e n t s . The SNAP lOA power s y s t e m u s e s t h e r m o e l e c t r i c e l e m e n t s to conve r t the 
hea t deve loped by a compac t n u c l e a r r e a c t o r into e l e c t r i c a l ene rgy . The init ial 
point in the a n a l y s i s o c c u r s , af ter s y s t e m ope ra t i on in space , at an a l t i tude in the 
p r o c e s s of s a t e l l i t e o r b i t decay w h e r e the s a t e l l i t e will not m a k e a n o t h e r comple ted 
c i r c u i t of the e a r t h . The a n a l y s i s c o n s i d e r e d an obla te ro ta t ing e a r t h . 

NAA -SR -M EMO - 12 02 3 
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T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA S T A R T U P C O N T R O L L E R ENDURANCE IRRADIATION 

S. G. Kimble 3-2 5-64 

Th i s r e p o r t d e s c r i b e s a t e m p e r a t u r e v a c u u m i r r a d i a t i o n e n v i r o n m e n t t e s t on a SNAP 
lOA S ta r tup C o n t r o l l e r which had been i r r a d i a t e d in an e a r l i e r e x p e r i m e n t to qua l i -
ficiition dose l e v e l s (3 x 10^ ^ nvt, 2 x 10 RY). M o r e ex tens ive m e a s u r e m e n t s w e r e 
taken in the p r e s e n t t e s t in an effort to s tudy the t e m p e r a t u r e - d o s e dependency of the 
fa i lu re point and the mode of f a i lu re . R e s u l t s a r e p r e s e n t e d which inciicate o p e r a ­
t ional l i m i t s a s a function of dose and t i m e . 

N A A - S R - M E M O - 9 7 4 O CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

IRRADIATION QUALIFICATION TESTING OF SNAP iOA COMPONENTS 

A . J . Chesavage 2 - 4 . 6 4 

Se lec ted SNAP IOA componen t s w e r e i r r a d i a t e d to about 10^"* NVT and 5 x lo'^R at 
an a v e r a g e t e m p e r a t u r e of 1 ib°F in a nomina l v a c u u m of 2 x 10" TORR. The c o m ­
ponents w e r e o p e r a t e d p e r i o d i c a l l y and the e l e c t r i c a l c h a r a c t e r i s t i c s r e c o r d e d . P r e -
i r r a d i a t i o n and p o s t - i r r a d i a t i o n t e s t s w e r e conducted . 

NAA-SR-977 9 UNCI. 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP F U E L REENTRY BURNUP E X P E R I M E N T IN A H Y P E R T H E R M A L WIND 
TUNNEL 

J. W. Baughn 10 -15 -64 

S p e c i m e n s of SNAP fuel m a t e r i a l w e r e t e s t e d in a s i m u l a t e d r e e n t r y e n v i r o n m e n t . 
Th i s behav io r in t h i s e n v i r o n m e n t was o b s e r v e d and is d e s c r i b e d in t h i s r e p o r t . 
Th i s behav io r was c o m p a r e d to and a g r e e d with co inputa t ions us ing a s i m p l e t h e r m a l 
a p p r o x i m a t i o n to the fuel m a t e r i a l . The behav io r w^as a l s o e x t r a p o l a t e d d i r e c t l y to 
that of an o rb i t a l r e e n t r y (with r e l e a s e of the r e a c t o r fuel rods f rom the r e a c t o r 
v e s s e l at an a l t i tude of a p p r o x i m a t e l y 240,000 ft). 

NAA-SR-9782 CONF RD 

T I T L E : TOPICAL R E P O R T , TIIERMOPHYSICAL P R O P E R T I E S OF SNAP F U E L S 

AUTHOR: R. E . T a y l o r and C. J . A m b r o s e 6-26-64 

ABSTRACT: The speci f ic heat , t h e r m a l diffusivity, t h e r m a l conduct iv i ty , e l e c t r i c a l r e s i s t i v i t y , 
and t h e r m a l expans ion of v a r i o u s z i r c o n i u i n - u r a n i u m h y d r i d e s w e r e m e a s u r e d . Cal ­
cu la t ions of the specif ic hea t b a s e d on th i s mode l a r e within 8% of the e x p e r i m e n t a l 
r e s u l t s obta ined by n u m e r o u s l a b o r a t o r i e s on a v a r i e t y of c o m p o s i t i o n s . 

NAA-SR-MEMO-1202 3 
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T I T L E : SNAP IOA D E V E L O P M E N T REACTOR MOCKUP TEST PROGRAM SUMMARY 

AUTHOR: R. H. P r o w e t t 10 -1 -04 

ABSTRACT: The SNAP IOA (Space N u c l e a r Auxi l i a ry Power ) P r o g r a m at A t o m i c s In t e rna t iona l 
was i n a u g u r a t e d by the United S ta tes Atomic E n e r g y C o m m i s s i o n to : 

1) D e m o n s t r a t e the use fu lness of n u c l e a r power for space app l i ca t ions , 

2) Verify tha t n u c l e a r space power can be used safely, and 

3) Obtain t e c h n i c a l in format ion that will enhance the app l ica t ion of c u r r e n t 
s y s t e m s and fu r the r the deve lopmen t of the l a r g e r and m o r e complex s y s ­
t e m s r e q u i r e d for the fu ture . 

N A A - S R - M E M O . 9 8 0 7 CONF DI 

T I T L E : SNAP IOA F S M - 1 SHUTDOWN P E R F O R M A N C E 

AUTHOR: G. E , B e r g 4 - 1 3 - 5 4 

ABSTRACT: Data taken dur ing the shutdown of the SNAP IOA FSM-1 s y s t e m t e s t is p r e s e n t e d and 
ana lyzed . In ana lyz ing shutdown p e r f o r m a n c e , the s y s t e m was divided into four 
c a t e g o r i e s : 

1) T h e r m a l , 

2) C o n v e r t e r e l e c t r i c a l , 

3) P u m p , and 

4) Expans ion c o m p e n s a t o r . 

In each c a t e g o r y e m p h a s i s was p laced on c o m p a r i s o n of shutdown to t h e r m a l r e f e r ­
ence da ta and any d e p a r t u r e s f r o m expec ted behav io r . G e n e r a l l y , s y s t e m and compo­
nent p e r f o r m a n c e was s a t i s f a c t o r y and conformed to expected b e h a v i o r . 

N A A - S R - M E M O - 9 8 0 8 CONF RD 

T I T L E : F S M - 1 S T A R T U P TEST RESULTS 

AUTHOR: 

ABSTRACT: 

G, H. P a r k e r 2-26-64 

The r e s u l t s of the SNAP IOA FSM-1 s t a r t u p t e s t s a r e p r e s e n t e d with an evaluat ion 
and c o m p a r i s o n -with expected t r a n s i e n t p e r f o r m a n c e . A chronology is given for the 
m a j o r m i l e s t o n e s in planning the t e s t s a s wel l a s the m a j o r even ts in the conduct of 
the t e s t s . 

NAA-SR-M EMO-12023 
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T I T L E : NUCLEAR RADIATION E F F E C T S ON SEMICONDUCTOR DEVICES (STR #19) 

AUTHOR: M, N, Robinson 4 . 1 5 - 6 4 

ABSTRACT: Radia t ion effects on the e l e c t r i c a l c h a r a c t e r i s t i c s of five t r a n s i s t o r t ypes , two / . e n c r 
d iode m o d e l s , one power diode mode l , and two T h y r i t e s a m p l e s , in a s in ula ted 
r e a c t o r environnnent , a r e eva lua ted . The d e v i c e s w e r e i r r a d i a t e d to 2 x 1 0 ' R 
(gamma) at the AI Co G a m m a F a c i l i t y , followed by neu t ron i r r a d i a t i o n to 7.2 x 10^ ^ 
nvt a t the Shield T e s t and I r r a d i a t i o n R e a c t o r (STIR). 

The c r i t i c a l e l e c t r i c a l p a r a m e t e r s w e r e m e a s u r e d dur ing i r r a d i a t i o n , and the r e s u l t ­
ing d e g r a d a t i o n c u r v e s a r e p r e s e n t e d and i n t e r p r e t e d . 

N A A - S R . M E M O . 9 8 1 5 CONF RD 

T I T L E : S E L F . WELDING IN SPACE . A E R O S P A C E SAFETY SURVEY 

AUTHOR: 

A B S T R A C T : 

H. E. Johnson 4 - 3 - 6 4 

The p u r p o s e of t h i s TDR is to revie-w the g e n e r a l l i t e r a t u r e on se l f -weld ing and to 
s u r v e y the p r o g r a m at A t o m i c s In t e rna t i ona l in o r d e r to eva lua te the pos s ib i l i t y that 
s e l f -we ld ing of the b e r y l l i u m r e f l e c t o r to the 316 s t a i n l e s s s t ee l r e a c t o r c o r e will 
o c c u r while the SNAP s y s t e m i s in o p e r a t i o n in s p a c e . Se i zu re of the r e f l e c to r to 
the r e a c t o r wil l affect the bu rnup of the s y s t e m on r e e n t r y into the a t m o s p h e r e . 

NAA.SR_9820 UNCL 

T I T L E : STRUCTURAL TEST ON THE FINAL SNAP IOA P R O T O T Y P E SYSTEM ( P S M . I A ) 

AUTHOR: H. L. Henley and W. H. D a u t c r m a n 7 . 1 5 . 6 4 

ABSTRACT: Th i s r e p o r t p r e s e n t s the r e s u l t s of the s t r u c t u r a l t e s t s which w e r e p e r f o r m e d on the 
S I O A - P S M - I A s y s t e m to qualify the b a s i c s t r u c t u r a l des ign for the an t i c ipa ted l aunch 
e n v i r o n m e n t . Inc luded in th is r e p o r t a r e da ta f rom the damping , v ib ra t ion , shock, 
a c o u s t i c , and s t a t i c t e s t p r o g r a m s . Tes t i ng w a s p e r f o r m e d in a c c o r d a n c e with NSIO 
P S M - I A . 0 0 . 0 0 1 , " P S M . I A S t r u c t u r a l T e s t Speci f ica t ion . " 

N A A - S R . M E M O . 9 8 3 1 P a r t 1 CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TEST STATUS R E P O R T , FEBRUARY . MARCH 1964 

AUTHOR: J . D. Whit lock 4 - 2 2 . 6 4 

ABSTRACT: Ten fuel e l e m e n t s have comple t ed 4440 h r of e n d u r a n c e t e s t i ng at 1200°F af ter 
r e c e i v i n g : 

1) T h e r m a l cycl ing, 

2) High l eve l v i b r a t i o n and shock, 

3) I s o t h e r m a l r a m p hea t ing . 

N A A . S R - M E M O - 1 2 0 2 3 
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NAA-SR-MEMO.9831 PART 2 CONF RD 

TITLE: SNAP IOA ENVIRONMENTAL TEST STATUS REPORT . FEBRUARY-MARCH 1964 

AUTHOR: J. D. Whitlock 5.5.64 

ABSTRACT: This report contains the data from the fuel element environmental test program. 

NAA.SR. MEMO. 98 39 UNCL 

TITLE: REACTOR THERMOELECTRIC SPACE POWER 

AUTHOR: J, Stewart 4-15-64 

ABSTRACT: The SNAP IOA (Space Nuclear Auxiliary Power) Program at Atomics International 
was inaugurated by the United States Atomic Energy Commission to: 

1) Demonstrate the usefulness of nuclear power for space applications, 

2) Verify that nuclear space power can be used safely, and 

3) Obtain technical information that will enhance the application of current 
systems and further the development of the la rger and more complex sys­
tems required for the future. 

NAA-SR.MEMO-9854 CONF RD 

TITLE: SNAP IOA ELECTRONIC TEMPERATURE SWITCH QUALIFICATION IRRADIATION 
TEST 

AUTHOR: M, N. Robinson and S, G, Kimble 5-19.64 

ABSTRACT: A nuclear radiation environmental test of two switches (Serial numbers 1011 and 
1012) is described. The gamma irradiation was performed at the AI Co " Gamma 
Facility, December 4.17, 1963, followed by neutron irradiation at the fission plate 
of the shield test and irradiation reactor , January 2-6, 1964. 

The results of electrical operation tests performed during irradiation are presented 
and interpreted. The changes observed are well within the repeatability and 
hysteresis tolerances designated in the equipment specification, indicating fulfill­
ment of the radiation portion of the qualification requirements . 

NAA-SR-MEMO-9855 CONF RD 

TITLE: SNAP IOA FS-1 CORE-FUEL ELEMENT DATA PACKAGES FOR FIRST DELIVERY 

AUTHOR: 

ABSTRACT: 

W. Sawicky 4-28-64 

Certifications, test and inspection resul ts , and copies of all waivers for the forty 
b.35 nominal Njj and ten 6.0 nominal Nn fuel elements delivered for the FS-1 Core 
are given herein. In addition, all pertinent aspects of the test and inspection oper­
ations are discussed. 

NAA-SR-MEMO-12023 
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N A A - S R - M E M O - 9 8 6 2 UNCL 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

MODIFIED SNAPTRAN IOA/2 
CHECKOUT 

F , C, Dye and R. P . Johnson 

. 1 S T E P P E R AND IMPULSE DRIVE SYSTEM 

4 - 2 4 - 0 4 

A c c e p t a n c e t e s t i ng of the modif ied SNAPTRAN lOA/2 -1 d r i v e uni ts was conducted in 
Canoga P a r k , Ca l i fo rn ia p r i o r to sh ipmen t of the m a c h i n e to the Nat ional R e a c t o r 
T e s t i n g Stat ion (NRTS) in Idaho for o p e r a t i o n by Ph i l l i p s P e t r o l e u m Company. Th i s 
m a c h i n e , which w a s o r ig ina l l y to have been the SNAPTRAN - 2 m a c h i n e , was m o d i ­
fied to p rov ide i m p u l s e capabi l i ty and r e p l a c e the o r ig ina l - 1 m a c h i n e . 

The r e s u l t s of the d r i v e s y s t e m checkout a r e given in t h i s r e p o r t and a r e co inpa red 
wi th the des ign spec i f i ca t i ons . D r u m pos i t ion v e r s u s t i m e c u r v e s a r e p r e s e n t e d for 
typ ica l m a c h i n e o p e r a t i o n s . The g e n e r a l p e r f o r m a n c e of the s y s t e m was c o n s i d e r e d 
a c c e p t a b l e . 

N A A . S R - 9 8 9 3 UNCL 

T I T L E : SNAP IOA/AGENA E L E C T R I C A L MOCKUP TEST (S lOA/FSEM-2) 

AUTHOR: M, J. T e r e s a 7 - 3 0 - b 4 

A B S T R A C T : A t e s t p r o g r a m to e s t a b l i s h p re f l igh t conf idence in SNAP IOA and Agena e l e c t r i c a l 
s y s t e m s was conducted a t L M S C ' s Sunnyvale fac i l i ty be tween N o v emb er 1962 and 
June 1963. The t e s t s w e r e p e r f o r m e d with an e l e c t r i c a l mockup of the NPU, 
d e s i g n a t e d F S E M - 2 , and an Agena d e v e l o p m e n t t e s t veh i c l e o r functional mockup 
(FMU). F i n a l checkout of Agena s u b s y s t e m s extended into e a r l y May 1963. During 
the mon th of May i n t e g r a t e d s y s t e m s t e s t s w e r e conducted wi th the F S E M - 2 / F M U . 
The two mockups w e r e p r o g r a m m e d th rough a s i m u l a t e d s equence of ope ra t ion f r o m 
p r e l a u n c h to end of l i fe . 

N A A . S R . 9H94 UNCL 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

D E V E L O P M E N T OF H I G H - T E M P E R A T U R E E L E C T R I C A L GROUND TEST HEATERS 
F O R THE SNAP lOA PROGRAM 

R, Blevi t t , G. P a i n e and S. Sudar 3 -1 .55 

The d e v e l o p m e n t and qual i f ica t ion of the s y s t e m a c c e p t a n c e t e s t h e a t e r s and the 
r e a c t o r s i m u l a t o r h e a t e r a r e d e s c r i b e d in t h i s p r o g r e s s r e p o r t . 

N A A . S R . M E M O . 1 2 0 2 3 
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NAA.SR- 9898, Volume 1 CONF RD 

T I T L E : SNAP IOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 1, CONTROL 
COMPONENTS 

AUTHOR: W, J. Kurzeka , E d i t o r 8 . 3 1 . 6 4 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of c o m p o . 
nen t s used on the SNAP IOA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i a g n o s i s , and 
rad ia t ion sh ie ld ing . It a l s o inc ludes a s u m m a r y of d ev e lo p men ta l effor ts for a g round 
t e s t a t t a c h m e n t a s s e i n b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s p e r t i n e n t to 
the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the cont ro l componen t s in­
cluding the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and con t ro l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safety and d iagnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
a p p l i c a t i o n s . 

N A A - S R . 9898, Volume II CONF RD 

T I T L E : SNAP IOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 2 , SAFETY AND 
DIAGNOSTIC COMPONENTS 

AUTHOR: W. J. Kurzeka , Ed i t o r 1 2 . 3 1 - 6 4 

ABSTRACT: The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of compo­
nen t s u s e d on the SNAP IOA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i a g n o s i s , and 
rad ia t ion sh ie ld ing . It a l s o inc ludes a s u m m a r y of d ev e lo p men ta l effor ts for a 
ground t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I d e s c r i b e s the des ign , deve lopmen t , and t e s t of the cont ro l componen t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and con t ro l d r i v e 
c o m p o n e n t s . 

Volume II d i s c u s s e s safety and d i agnos t i c c o m p o n e n t s . 

Volume III d i s c u s s e s the shie ld , g round t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
app l i c a t i ons . 

N A A . S R . 989H, Volume III CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA COMPONENT D E V E L O P M E N T SUMMARY, VOLUME 3, SHIELD, 
GROUND TEST ASSEMBLY, AND MATERIALS APPLICATIONS 

W. J. Kurzeka , Ed i t o r 2 -10 -65 

The t h r e e - v o l u m e r e p o r t s u m m a r i z e s the des ign , deve lopmen t , and t e s t of coinpo-
nen t s u sed on the SNAP IOA R e a c t o r for con t ro l , safety, o p e r a t i o n a l d i a g n o s i s , and 
rad ia t ion sh ie ld ing . It a l s o inc ludes a s u m m a r y of deve lopmen ta l ef for ts for a 
ground t e s t a t t a c h m e n t a s s e m b l y and d i s c u s s e s v a r i o u s m a t e r i a l s and p r o c e s s e s 
p e r t i n e n t to the p r o g r a m . 

Volume I dc ' s c r ibe s the des ign , deve lopmen t , and t e s t of the con t ro l componen t s 
including the c o n t r o l l e r , t e m p e r a t u r e s e n s o r switch, a c t u a t o r , and con t ro l d r i v e 
c o m p o n e n t s . 

NAA-SR-1202 3 

50 



N A A - S R - 9 8 9 8 , Vokime IJI CONF RD (Continued) 

ABSTRACT: Volume II d i s c u s s e s safety and d iagnos t i c c o m p o n e n t s . 
(Continued) 

Volume III d i s c u s s e s the shie ld , ground t e s t d r u m , d r i v e a s s e m b l y , and m a t e r i a l s 
a p p l i c a t i o n s . 

N A A - S R - 9 8 99 UNCI. 

T I T L E : SNAP IOA REACTORS STRUCTURE 

AUTHOR: J. D. Su ther land 8 -1 -64 

ABSTRACT: To d e m o n s t r a t e the i n t eg r i t y of the SNAP IOA r e a c t o r s t r u c t u r e and to obta in da ta 
for ve r i f i ca t ion of des ign a n a l y s i s , a s t r u c t u r a l t e s t p r o g r a m w a s conductc^d. In­
cluded wert^ s t a t i c , v ib r a t i on , and e leva ted t e m p e r a t u r e c r e e p t e s t s of the m a j o r 
r e a c t o r s t r u c t u r a l c o m p o n e n t s . The r e s u l t s of th i s t e s t p r o g r a i n a r e p r e s e n t e d and 
a r e c o m p a r e d with p e r t i n e n t des ign a n a l y s i s . 

NAA-SR. 9900 CONF RD 

T I T L E : SNAP IOA R E F L E C T O R ASSEMBLY 

AUTHOR: R, I, J e t t e r 7 . 3 0 . 6 4 

ABSTRACT: Th i s r e p o r t presc>iits a des ign d e s c r i p t i o n and d i s c u s s i o n of the s t r u c t u r a l and t h e r m a l 
a n a l y s i s of the SNAP IOA re f l e c to r a s s e i n b l y . 

NAA-SR-990 1 CONF RD 

T I T L E : MECHANICAL DESIGN OF TUB: SNAP IOA RADIATION SHIELD 

AUTHOR: J . D. Su ther land b - 3 0 - 5 4 

ABSTRACT: The SNAP IOA Radia t ion Shield is d e s c r i b e d . The in fo rmat ion p r e s e n t e d s u m m a r i z e s 
the r e s u l t s obta ined f rom ana ly t i ca l and t e s t p r o g r a m s which w e r e dev i sed to suppor t 
the m e c h a n i c a l des ign of the sh ie ld a s s e m b l y . 

NAA-SR. 9903 CONF RD 

T I T L E : SNAP IOA REACTOR THERMAL P E R F O R M A N C E 

AUTHOR: P . M . Magee , G. E, Dufoe and J. D. Gordon 9 - 1 - 6 4 

ABSTRACT: This r e p o r t s u m m a r i z e s the t h e r m a l and hyd rau l i c p e r f o r m a n c e of the SNAP 1 OA 
r e a c t o r . Nominal and hot e l e m e n t s t e a d y , s t a t e fuel t e m p e r a t u r e d i s t r i b u t i o n s a r e 
p r e s e n t e d . S t a r tup t r a n s i e n t s a r e ana lyzed ; m a x i m u m t e m p e r a t u r e s and t e m p e r a , 
t u r e g r a d i e n t s a r e determinc^d and the r e s u l t i n g s t r e s s e s i n v e s t i g a t e d . 

NAA . S R - M E M O - 12 02 3 
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NAA-SR-MEMO-9926 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F S - 1 C O R E - F U E L E L E M E N T DATA PACKAGES FOR SECOND DELIVERY 

W. Sawicky 5 -8 -64 

Cer t i f i ca t ion , t e s t and inspec t ion r e s u l t s and copies of all w a i v e r s , for the forty fuel 
e l e m e n t s d e l i v e r e d for the SNAP IOA N u c l e a r Ground T e s t R e a c t o r a r e given h e r e i n . 
In addi t ion , p e r t i n e n t aspc«cts of t e s t and inspec t ion opera t ion a r e d i s c u s s e d . This 
d i s c u s s i o n inc ludes changes in Ny , carbon, S m ^ O j , shock and v ib r a t i on r e q u i r e m e n t s 
which w e r e not r e f l ec t ed in fo rma l i zed spec i f ica t ion changes . D e s c r i p t i o n s a r e 
given of sampl ing m e t h o d s data a n a l y s i s and t e s t o p e r a t i o n s for the m o r e c r i t i c a l 
fuel e l e m e n t p a r a m e t e r s . 

NAA-SR-MEMO-9927 CONF RD 

T I T L E : METHOD FOR DETERMINING THE CONTENT AND DISTRIBUTION OF SAMARIUM 
POISON IN SNAP IOA F U E L E L E M E N T S 

AUTHOR: T. L. Iliff 6 -8 -64 

ABSTRACT: This r e p o r t d e s c r i b e s the me thods developed and used for cont ro l l ing and d e t e r m i n ­
ing the amount and d i s t r i b u t i o n of s a m a r i u m poison in fuel e l e m e n t s for the SNAP IOA 
F S and SNAPTRAN R e a c t o r S y s t e m s . The nmajor p r o b l e m s encoun te red , some of 
the l i m i t a t i o n s of t h e s e m e t h o d s , and r e c o m m e n d a t i o n s for i m p r o v e i n e n t s in the fuel 
e l e m e n t s a m a r i u m d e t e r m i n a t i o n and manufac tu r ing p r o c e s s i n g a r e p r e s e n t e d . 

NAA-SR-MEMO-9971 - PART 1 CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TEST MONTHLY R E P O R T . A P R I L 1964 

AUTHOR: J. D. Whit lock 

ABSTRACT: Sixteen fuel e l e m e n t s a r e undergoing e n d u r a n c e t e s t ing af ter r ece iv ing 

1) Thernnal cyc le inputs , 

2) High l eve l v i b r a t i o n and shock, and 

3) R a m p hea t i npu t s . 

5 . 25 -64 

N A A - S R - M E M O - 9 9 7 1 - P A R T 2 CONP"" RD 

T I T L E : SNAP IOA ENVIRONMENTAL TEST STATUS R E P O R T - A P R I L 1964 

AUTHOR: J. D. Whit lock 5-22.64 

ABSTRACT: Th i s r e p o r t con ta ins the da ta f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a i n . 
The n o m e n c l a t u r e is given in P a r t 2 of N A A . S R - M e m o - 9 8 31. 

NAA-SR-MEMO-1202^ 
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N A A - S R - M E M O - I 0015 PART 1 SECRET RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , MARCH-APRIL , 
19()4 

A, J. Fi t ̂ g . ra id 6-9-64 

This r e p o r t c o n s i s t s of 2 p a r t s . P a r t I p r e s e n t s a s u m m a r y of the t e s t da ta and the 
a n a l y s i s of the r e s u l t s ob ta ined . P a r t 11 p r e s e n t s a c o m p l e t e l i s t ing of p e r t i n e n t 
fuel e l e m e n t da ta - including a c c e p t a n c e (quali ty cont ro l ) t e s t s a s wel l a s qual i f i ­
cat ion t e s t r e s u l t s . 

N A A - S R - M E M O - 1 0 0 1 5 , PART II CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA t UEL E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
M A R C H - A P R I L , 1954 

A. J. F i t z g e r a l d 6 - 1 2 - 6 4 

This r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da ta . P a r t II p r e s e n t s IBM l i s t i n g s of a l l t e s t da ta a c c u m u l a t e d to da te . The 
l i s t i ngs inc lude p e r t i n e n t e l e m e n t a s s e m b l y da ta , a c c e p t a n c e t e s t data , and al l qua l ­
if icat ion t e s t da ta . The qual i f ica t ion da ta will be updated p e r i o d i c a l l y . 

NAA-SR- 10022 (REV) CONF RD 

T I T L E : FINAL SNAPSHOT SAFEGUARDS R E P O R T 

AUTHOR: 

ABSTRACT: 

Staff 3-20-65 

Thi s r e p o r t p r e s e n t s a defini t ion oi the n u c l e a r h a z a r d s and an eva lua t ion of the 
po ten t i a l r i s k s a s s o c i a t e d with the flight t e s t of the SNAP IOA N u c l e a r P o w e r Unit 
f rom launch to r e e n t r y to e a r t h . Th i s safety eva lua t ion of the flight t e s t is g rouped 
into t h r e e p h a s e s : (a) Launch to o rb i t in ject ion, (b) Orb i t in jec t ion unti l the r e a c t o r 
s t a r t u p c o m m a n d is given, and (c) R e a c t o r s t a r t u p to r e e n t r y . F o r each p h a s e the 
a n a l y s i s inc ludes a d e s c r i p t i o n of the p r o c e d u r e s , a def ini t ion of po t en t i a l a c c i d e n t s 
and po ten t i a l n u c l e a r h a z a r d s , and an eva lua t ion of the po ten t i a l r i s k to p e r s o n n e l . 

NAA-SR-10022 (REV) CONF RD 

T I T L E : FINAL SNAPSHOT SAFEGUARDS R E P O R T , ADDENDUM 1 

AUTHOR: Staff 3-20-65 

ABSTRACT: Th i s addendum p r e s e n t s in format ion a n d / o r a n a l y s i s p e r t i n e n t to the safety of the 
SNAPSHOT P r o g r a m which has b e c o m e ava i l ab le s i nce May 1, 1964, the imposed 
cutoff for data used in the p r e p a r a t i o n of the F i n a l SNAPSHOT Safeguards Repor t . 

N A A - S R - M E M O - 1 0 0 3 3 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F S - 3 C O R E - F U E L E L E M E N T DATA PACKAGES 

W. Sawicky 6 - 1 1 - 6 4 

C e r t i f i c a t i o n s , t e s t and inspec t ion r e s u l t s and c o p i e s of all w a i v e r s , for the for ty 
fuel e l e m e n t s d e l i v e r e d for the SNAP IOA F S - 3 C o r e a r e given h e r e i n . T h e s e fuel 
e l e m e n t s w e r e se l ec t ed , by the Compac t S y s t e m s Divis ion , on the b a s i s of equal 
r e a c t i v i t y among the t h r e e c o r e s , f rom the 128 fuel e l e m e n t s d e l i v e r e d for the 
F S - 1 , -3 and -4 c o r e load ings . The 128 fuel e l e m e n t s for the F S - 1 , F S - 3 and F S - 4 

NA.4-SR-MEMO-12 02 3 
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N A A - S R - M E M O - 1 0 0 3 3 C O N F RD (Continued) 

ABSTRACT: c o r e s w e r e o r i g i n a l l y p r o d u c e d and des igna t ed for the F S - 3 , F S - 4 and F S - 5 c o r e s . 
(Continued) The r e a s s i g n m e n t of t h e s e fuel e l e m e n t s to the F S - 1 , F S - 3 and F S - 4 R e a c t o r S y s t e m s 

o c c u r r e d a f te r t h e i r d e l i v e r y to the C o m p a c t S y s t e m s Divis ion. T h e r e f o r e , a l l r e c o r d s 
and c o r r e s p o n d e n c e du r ing p roduc t i on re f l ec t the e a r l i e r s y s t e m a s s i g n m e n t and m u s t 
be t aken into c o n s i d e r a t i o n dur ing any future examina t ion of o r i g ina l data r e c o r d s . 

N A A - S R - M E M O - 1 0 0 3 7 CONF RD 

T I T L E : QUALIFICATION IRRADIATION OF S E L E C T E D SNAP IOA INSTRUMENTATION 
COMPONENTS. STR #14 

AUTHOR: 

ABSTRACT: 

S, G. K imble 5 -9 -54 

The componen t i r r a d i a t i o n d e s c r i b e d in th i s r e p o r t was des igned to p r o d u c e in fo rma­
tion tha t could be used to d e t e r m i n e i r r a d i a t i o n qual i f icat ion s t a tu s for SNAP IOA 
F l i g h t S y s t e m i n s t r u m e n t a t i o n c o m p o n e n t s . The t e s t was conducted in v a c u u m at 
t e m p e r a t u r e in the sh ie ld t e s t faci l i ty F i s s i o n P l a t e Capsu le be tween N o v emb er 18, 
1963 and D e c e m b e r 6, 1963. T e s t e d componen t s w e r e subjec ted to a to ta l neu t ron 
d o s e of 1 X lO-'-'* nv t (E above one Mev) and a Y d o s e of 0.025 x 1 0 ' R. R e s u l t s a r e 
included in t a b u l a r a n d / o r g raph f o r m for the componen t s which w e r e i n s t r u m e n t e d 
for i n - p i l e da ta t ak ing . 

NAA-SR-MEMO-1007 6 UNCL 

T I T L E : SNAPTRAN 2 / lOA -1 A C C E P T A N C E TEST RESULTS 

AUTHOR: R, K. Stit t 1 0 - 3 1 - 6 3 

ABSTRACT: Mechan i ca l checkout and a c c e p t a n c e t»'sts on the SNAPTRAN 2/ lOA -1 m a c h i n e at AI 
p r i o r to i t s sh ipmen t to NRTS for t r a n s i e n t t e s t i ng . 

N A A - S R - M E M O . 1 0 0 8 0 OUO 

T I T L E : 

AUTHOR: 

RESISTANCE DEGRADATION OF E L E C T R I C A L INSULATION, AT VACUUM AND 
E L E V A T E D T E M P E R A T U R E , AS A RESULT OF EQUIPMENT OIL DEPOSITION 

W, G. Long 6 . 1 2 . 6 4 

ABSTRACT: The Deve lopmen ta l effort on the cable h a r n e s s and coil t e chn iques p r o g r a m s inc ludes 
l i f e - t e s t i n g c o m p o n e n t s a t high t e m p e r a t u r e and v a c u u m . B a c k - s t r e a m i n g of oil 
f rom diffusion and roughing pumps in t h e s e t e s t s has con t r ibu ted to e r r o n e o u s v a l u e s 
of insu la t ion r e s i s t a n c e (I, R. ). Under v a c u u m at e l eva ted t e m p e r a t u r e s , the oil 
depos i t ed on the t e s t s p e c i m e n c a r b o n i z e s and c r e a t e s a low r e s i s t a n c e c u r r e n t 
l e a k a g e pa th . 

To i s o l a t e the v a r i a b l e s a s s o c i a t e d with t e s t ing in diffc»rent types of equipment , t e s t s 
•were conducted in: 

1) Unt rapped oil diffusion s y s t e m s , 

2) Oil diffusion s y s t e m s employing l iquid n i t r ogen on w a t e r cooled baffles 
above the diffusion pump, and 

3) An ioniza t ion pumping s y s t e m . Oil con tamina t ion is not a fac tor in ion-
pumping s y s t e m s and the s a m p l e s can be c o n s i d e r e d c o n t a m i n a n t - f r e e . 
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NAA-SR-MEMO-10126 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

HIGH T E M P E R A T U R E P E R F O R M A N C E TESTING AND EVALUATION Ol' T Y P E 
VF MODULES 

S. J, Block and R, M. Wi l l a rd 6 - 1 7 - 6 4 

T h r e e SNAP IOA Type V F m o d u l e s w e r e p l aced on p e r f o r m a n c e t e s t at 1100, 1200 
and 1300°F , r e s p e c t i v e l y . The t e s t i ng of the l a t t e r two modu le s was t e r m i n a t e d p r e ­
m a t u r e l y due to the detrimc»ntal effects of n u m e r o u s t h e r m a l cyc l e s and shocks caused 
by h e a t e r f a i l u r e s and p o w e r shu tdowns . P o w e r output of the modu le s was within six 
p e r c e n t of the p r e d i c t e d v a l u e s for the high t e m p e r a t u r e o p e r a t i o n . T e n s i l e t e s t ing 
and m e t a l l o g r a p h y p e r f o r m e d a s p a r t of the p o s t - m o r t e m examina t ion ind ica ted that 
deg rada t i on o c c u r r e d a s a r e s u l t of the high t e m p e r a t u r e s in the molybdenum equi l -
i z e r d i s c , the Au-Ni diffusion bond and, a s expec ted , the r a d i a t o r bonds . 

N A A - S R - M E M O - 1 0 1 2 8 P A R T I CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TEST STATUS R E P O R T - MAY, 1964 

AUTHOR: J . D. Whit lock 6 -22 -64 

ABSTRACT: Ten fuel e l e m e n t s have r e c e i v e d 5712 h r of e n d u r a n c e t e s t i ng at 1200 ' 'F af ter 
r e c e i v i n g : 

1) T h e r m a l cycl ing, 

2) High l eve l v i b r a t i o n and shock, and 

3) Isothc^rmal r a m p hea t ing . 

Six fuel e l e m e n t s have r e c e i v e d 1032 h r of e n d u r a n c e t e s t i ng at 1300°F af ter r e ­
ceiving 1 and 2 above and gradit^nt r a m p hea t ing . 

N A A - S R - M E M O - 1 0 1 2 8 P A R T 2 CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TESTING - MAY, 19b4 

AUTHOR: J . D. Whit lock 6 - 1 7 - 6 4 

ABSTRACT: Th i s r e p o r t con ta ins the da ta f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . The 
n o m e n c l a t u r e i s given in P a r t 2 of N A A - S R - M E M O - 9 8 3 1 . 

NAA-SR-MEMO-10142 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

EXAMINATION OF SNAP 10 F S M - 1 POSITIONING BRACKET AND R E F L E C T O R 
HINGE SURFACES 

P . P . King 6-26-64 

SNAP 10 F S M - 1 r e f l e c t o r pos i t ion ing bolt , r e f l e c t o r pos i t ion ing b r a c k e t , r e f l e c t o r 
s top and r e f l e c t o r hinge h a r d s u r f a c e s w e r e examined for d e g r a d a t i o n a f te r the 90 
day t e s t s e q u e n c e . Some m i n o r chipping -was o b s e r v e d on the a l u m i n u m oxide coa ted 
s u r f a c e s and s o m e m e t a l t r a n s f e r o c c u r r e d be tween bolt heads and a luminum oxide 
s u r f a c e s . The ma t ing s u r f a c e s a p p e a r to be in s a t i s f a c t o r y condit ion af ter t e s t s 
wi th no g r o s s d a m a g e , which would c o m p r o m i s e the m i s s i o n ob jec t ives . Meta l 
t r a n s f e r wi l l not o c c u r in subsequen t s y s t e m s b e c a u s e AL2O2 i s subs t i tu ted for the 
L C - I A c h r o m i u m c a r b i d e coat ing . 
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NAA-SR-MEMO-10161 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

FINAL QUALIFICATION TEST R E P O R T , SNAP IOA R E F L E C T O R BEARINGS -
P A R T NUMBER l O F S M l - 1 1 0 3 9 

H. L. Powel l 6 - 3 0 - 6 4 

The p u r p o s e of the qual i f ica t ion t e s t s i s to d e m o n s t r a t e tha t the SNAP IOA r e f l e c t o r 
b e a r i n g s can wi th s t and the e n v i r o n m e n t s to which they wil l be exposed in fl ight and 
s t i l l o p e r a t e p r o p e r l y . 

NAA-SR-MEMO-10189 CONF DI 

T I T L E : T H E R M O E L E C T R I C P U M P DEGRADATION 

AUTHOR: K. A. Davis 7 - 7 - 6 4 

ABSTRACT: The pumping capac i ty of the SNAP IOA t h e r m o e l e c t r i c p u m p s d e c r e a s e s to a p p r o x i ­
m a t e l y 80% of t h e i r in i t i a l r a t e within the f i r s t 2000 hr of ope ra t i on and g e n e r a l l y 
a f te r th is t i m e the d e g r a d a t i o n i s r e l a t i v e l y s l ight . An e x p e r i m e n t w a s conducted to 
eva lua te the f a c t o r s involved m the d e g r a d a t i o n . The e x p e r i m e n t showed tha t the 
d e g r a d a t i o n i s r e l a t e d to the d e t e r i o r a t i o n in e l e c t r i c a l and t h e r m a l pa th s and unde r 
n o r m a l ope ra t ing condi t ions , the Seebeck coefficient does not d e c r e a s e wi thin the 
2000-h r t i m e i n t e r v a l . 

NAA-SR-MEMO-10205 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RADIATION-INDUCED SURFACE E F F E C T S ON SNAP IOA S T A R T U P C O N T R O L L E R 
TRANSISTORS 

M. N, Robinson 7 . 1 0 - 6 4 

A g a m m a i r r a d i a t i o n t e s t for po ten t ia l su r f ace effects on SNAP IOA S ta r tup C o n t r o l l e r 
t r a n s i s t o r s i s d e s c r i b e d . M e a s u r e m e n t s of co l l ec to r l e akage c u r r e n t unde r " u s e " 
b i a s condi t ions a r e p r e s e n t e d and i n t e r p r e t e d . Ot the two m o d e l s t e s t e d , the 2N744 
t r a n s i s t o r s showed no d i s c e r n i b l e s u r f a c e effects , as d e t e r m i n e d by th i s p a r a m e t e r , 
while the effect on the 2N1072 t r a n s i s t o r s w a s below the l eve l which would adversc^ly 
affect p e r f o r m a n c e of the C o n t r o l l e r . 

N A A . S R . M E M O - 1 0 2 0 8 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F S - 4 C O R E . F U E L E L E M E N T DATA PACKAGES 

W. Sawicky 7 - 1 3 - 6 4 

Cer t i f i ca t ion , t e s t and inspec t ion r e s u l t s and cop ies of a l l w a i v e r s , for the forty fuel 
e l e m e n t s d e l i v e r e d for the SNAP IOA F S - 4 C o r e a r e given h e r e i n . T h e s e fuel e l e ­
m e n t s w e r e s e l e c t e d , by the Compac t S y s t e m s Divis ion, on the b a s i s of equal r e ­
ac t iv i ty among the t h r e e c o r e s , f rom the 128 fuel e l e m e n t s d e l i v e r e d for the F S - 1 , 
F S . 3 and F S - 4 C o r e l oad ings . The a v e r a g e N|^ and p e r m e a t i o n r a t e , a s wel l a s the 
to ta l Uran ium, U235 and S m 2 0 3 con ten t s for th i s C o r e a s r e p o r t e d h e r e i n , w a s b a s e d 
on the a s s i g n m e n t of the 37 fuel e l e m e n t s m a d e by the Compac t S y s t e m s Divis ion a s 
of th is r e p o r t da t e . Any change in th is assignmt='nt involving the s u r p l u s fuel e l e m e n t s 
for the C o r e may r e q u i r e r e c a l c u l a t i o n of the above four Core c h a r a c t e r i s t i c s . 
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NAA-SR-MEMO-10212 P A R T 1 CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TEST STATUS R E P O R T - JUNE, 1964 

AUTHOR: J, D. Whit lock 8-4-64 

ABSTRACT: Ten fuel e l e m e n t s have r e c e i v e d 6552 hr and t h r e e e l e m e n t s have r e c e i v e d 240 hr of 
e n d u r a n c e t e s t i ng a t 1 2 0 0 ° F . Six e l e m e n t s have r e c e i v e d 1896 h r of e n d u r a n c e t e s t s 
a t 1300°F . The p e r m e a t i o n r a t e of t h e s e e l e m e n t s a r e g e n e r a l l y d e c r e a s i n g wi th 
t i m e . 

N A A - S R - M E M O - 1 0 2 1 2 P A R T 2 CONF RD 

T I T L E : SNAP IOA ENVIRONMENTAL TESTING - JUNE, 1954 

AUTHOR: J. D. Whitlock 7 - 1 3 - b 4 

A B S T R A C T : Th i s r e p o r t con ta ins the da t a f r o m the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m . 
The n o m e n c l a t u r e is given in P a r t 2 of N A A - S R - M E M O - 9 8 31. 

N A A - S R - M E M O - 1 0 2 1 3 P A R T I CONF RD 

T I T L E : SNAP IOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , MAY-JUNE, 1954 

AUTHOR: 

ABSTRACT: 

A. J . F i t z g e r a l d 7 - 2 0 - 6 4 

Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da t a . P a r t II p r e s e n t s a de t a i l ed l i s t i n g of p e r t i n e n t fuel e l emen t da ta - inc lud­
ing a c c e p t a n c e (quali ty con t ro l ) t e s t r e s u l t s as wel l a s qual i f ica t ion t e s t r e s u l t s . 

N A A - S R - M E M O - 1 0 2 1 3 P A R T II CONF RD 

T I T L E : SNAP IOA F U E L E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
MAY-JUNE, 1964 

AUTHOR: A, J, F i t z g e r a l d 7 - 1 5 - 6 4 

ABSTRACT: Th i s r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da t a . P a r t II p r e s e n t s IBM l i s t i n g s of a l l t e s t da ta a c c u m u l a t e d to d a t e . The 
l i s t i n g s inc lude p e r t i n e n t e l e m e n t a s s e m b l y da ta , a c c e p t a n c e t e s t da ta , and all 
qua l i f ica t ion t e s t da ta . The qual i f ica t ion da t a wi l l be updated p e r i o d i c a l l y . 

N A A . S R - M E M O . 102 34 CONF RD 

T I T L E : SNAP IOA QUALIFICATION STATUS R E P O R T : VOLUME IV COMPONENT 
D E V E L O P M E N T AND QUALIFICATION TEST STATUS - R E F L E C T O R ASSEMBLY 
AND RADIATION SHIELD 

AUTHOR: J. B r u n i n g s 9 - 2 1 - 6 4 

ABSTRACT: The SNAP IOA Qual i f ica t ion Sta tus R e p o r t , N A A -S R -ME MO -1 0 2 3 4 , c o m p r i s e s s ix 
v o l u m e s , of which th i s v o l u m e (Volume IV) is one. 

Vo lume IV con ta ins a d e s c r i p t i o n of the componen t deve lopmen t and qual i f ica t ion t e s t 
s t a t u s of the r e a c t o r r e f l e c t o r a s s e m b l y and r ad i a t ion sh ie ld . 

N A A - S R . M E M O - 1 2 0 2 3 
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N A A - S R . M E M O . 10234 COflF RD 

T I T L E : SNAP IOA QUALIFICATION STATUS R E P O R T : VOLUME VI COMPONENT D E V E L ­
O P M E N T AND QUALIFICATION TEST STATUS - CONTROL SYSTEM AND DIAG­
NOSTIC INSTRUMENTATION 

AUTHOR: 

ABSTRACT: 

J, B run ings 9 -21 -64 

The SNAP IOA Qual i f ica t ion Status Repor t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s v o l u m e (Volume VI) i s one. 

Volume VI con ta ins a d e s c r i p t i o n of the component deve lopmen t and qual i f ica t ion t e s t 
s t a tus of the con t ro l s u b s y s t e m , including the d r i v e m o t o r s , c o n t r o l l e r , r e a c t o r 
t e m p e r a t u r e con t ro l sw i t ches , squibs and pin p u l l e r s , r e l a y boxes , h e a t - s h i e l d 
e jec t ion t e m p e r a t u r e sw i t ches , h i g h - t e m p e r a t u r e -wires, l o w - t e m p e r a t u r e w i r e s , 
and c o n n e c t o r s ; and the d i agnos t i c i n s t r u m e n t a t i o n , including pos i t ion s-witches, 
e x p a n s i o n - c o m p e n s a t o r pos i t ion s w i t c h e s , d r u m pos i t ion t r a n s d u c e r s and d e m o d u ­
l a t o r s , c o n v e r t e r vo l t age d iv ide r , c o n v e r t e r c u r r e n t shunt, t h e r m o c o u p l e s , r e s i s t ­
ance t e m p e r a t u r e d e t e c t o r s and b r i d g e , and the low-vo l t age t r i p d e v i c e . 

NAA-SR-MEMO-102 34 CONF RD 9 4 M 
T I T L E : SNAP IOA QUALIFICATION STATUS R E P O R T : VOLUME V COMPONENT 

D E V E L O P M E N T AND QUALIFICATION TEST STATUS - POWER CONVERSION 
AND HEAT TRANSFER SYSTEMS 

AUTHOR: 

ABSTRACT: 

J. B r u n i n g s 9 -21 -64 

The SNAP 1 OA Qual i f ica t ion Sta tus Repor t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s v o l u m e (Volume V) i s one. 

Volume V con ta ins a d e s c r i p t i o n of the component deve lopmen t and qual i f ica t ion t e s t 
s t a tu s of the power c o n v e r s i o n s y s t e m , including the power c o n v e r s i o n s u b s y s t e m ; 
and the hea t t r a n s f e r s u b s y s t e m , including the pump , expans ion c o m p e n s a t o r s , and 
piping. 

NAA-SR-MEMO-10234 CONF RD ^ ' ' ? ^ 

T I T L E : SNAP IOA QUALIFICATION STATUS R E P O R T : VOLUME I INTRODUCTION, 
SUMMARY, AND D E V E L O P M E N T AND QUALIFICATION PROGRAM 

AUTHOR: 

ABSTRACT: 

J. B r u n i n g s 9 -21 -64 

The SNAP IOA Qual i f ica t ion Sta tus Repor t , NAA-SR-MEMO-10234 , c o m p r i s e s s ix 
v o l u m e s , of which th i s volu ine (Volume I) i s one. 

Volume I con ta ins an in t roduc t ion and a s u m m a r y of the componen t qual i f ica t ion 
s t a tu s and t e s t da ta , and a d e s c r i p t i o n of the d e v e l o p m e n t and qual i f ica t ion p r o g r a m . 
Included in the l a t t e r a r e d e s c r i p t i o n s of the componen t qual i f ica t ion p r o g r a m , and 
the F S E M - 2 , F S E M - 3 , F S - 1 , and F S M - 4 t e s t p r o g r a m s . 

NAA -SR -M EMO -12 02 3 
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NAA-SR-MEMO-10234 CONF RD 

T I T L E : 

LnMr' . x .^ 

AUTHOR: 

ABSTRACT: 

SNAP IOA QUALIFICATION STATUS R E P O R T : VOLUME III COMPONENT 
D F : V E L 0 P M E N T A N D Q U A L I F I C A T I O N TEST STATUS - REACTOR F U E L 

Staff 9 - 2 1 - 6 4 

The SNAP IOA Qual i f ica t ion Sta tus Repor t , NAA-SR-MEMO-102 34, c o m p r i s e s s ix 
v o l u m e s , of which th is v o l u m e (Volume III) is one . 

It con ta ins a d e s c r i p t i o n of the component d e v e l o p m e n t and qual i f ica t ion t e s t s t a tu s 
of the r e a c t o r fuel. 

NAA-SR-MEMO-10240 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IDA S T A R T U P CONTROLLER FINAL QUALIFICATION TE^ST R E P O R T 

D. A. Checke t t s and J . L. Nummel in 7 - 2 0 - 6 4 

T h r e e SNAP IOA s t a r t u p c o n t r o l l e r s w e r e t e s t e d th rough t h e r m a l cyc le , shock, 
v i b r a t i o n , a c c e l e r a t i o n , r ad ia t ion , r ad io f requency i n t e r f e r e n c e and e n d u r a n c e in 
a c c o r d a n c e with Qual i f ica t ion T e s t Specif ica t ion NA0403-018 . The c o n t r o l l e r s c o m ­
ple ted t h e r m a l cyc le , shock, v ib ra t ion , a c c e l e r a t i o n , r ad ia t ion and e n d u r a n c e t e s t s 
with no f a i l u r e s . Th{» ccjntrol ler did not m e e t a l l the r e q u i r e m e n t s of the M I L - I -
26600 Radio F r e q u e n c y I n t e r f e r e n c e T e s t for conducted i n t e r f e r e n c e a t 150 kc and 
r a d i a t e d i n t e r f e r e n c e at 150 - 200 kc and 100 m c . T h e s e dev ia t ions w e r e a c c e p t e d 
(TDT 7196) s ince compat ib i l i ty problc^ms in thc^ s y s t e m could be c o r r e c t e d by 
a p p r o p r i a t e sh ie ld ing , w i r e rout ing , o r f i l t e r ing . A no i se suscep t ib i l i t y p r o b l e m 
d i s c o v e r e d dur ing s y s t e m tes t ing was c o r r e c t e d by the addit ion of a 6.8 m i c r o f a r a d 
c a p a c i t o r e x t e r n a l to the c o n t r o l l e r . No o the r r ad io i n t e r f e r e n c e p r o b l e m s w e r e 
e n c o u n t e r e d dur ing s y s t e m t e s t s . 

The c o n t r o l l e r has me t the r e q u i r e m e n t s of NA040 3-018, excep t for the above 
app roved d e v i a t i o n s . As t h e s e dev ia t ions a r e not d e t r i m e n t a l to s y s t e m ope ra t i on , 
the c o n t r o l l e r i s c o n s i d e r e d to have success fu l ly c o m p l e t e d the componen t qual i f i ­
ca t ion p r o g r a m . 

N A A - S R - M E M O . 1 0 2 4 b CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SUMMARY R E P O R T SNAPSHOT SAFETY 

Staff 8 -15 -64 

This r e p o r t p r e s e n t s a s u m m a r y of the eva lua t ion of po ten t ia l h a z a r d s a s s o c i a t e d 
wi th the flight t e s t of the SNAP IOA N u c l e a r P o w e r Unit . The c o m p l e t e f a c t o r y - t o -
flight s equence , a c c e p t a n c e tes t , t r a n s p o r t , l aunch , o rb i t o p e r a t i o n and r e e n t r y , 
i s c o v e r e d . R e a d e r s i n t e r e s t e d in a de ta i l ed a n a l y s i s of any of the flight t e s t p r o ­
g r a m o r in d e t a i l s of the ca lcu la t iona l m e t h o d s u s e d in the safe ty eva lua t ion , a r e 
r e f e r r e d to the b ib l iography at the end of th i s r e p o r t . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-MEMO-10252 CONF RD 

T I T L E : INTERIM QUALIFICATION TEST R E : P 0 R T - SNAP IOA CONTROL DRUM 
ACTUATOR 

AUTHOR: T, E . N o r r i s and W. E. B u r n s 7 - 2 4 - 6 4 

ABSTRACT: Eight con t ro l d r u m a c t u a t o r s w e r e r e c e i v e d and subjec ted to a c c e p t a n c e v ib r a t i on 
t e s t s . No malfunct ion n o r phys i ca l d a m a g e was de t ec t ed dur ing t h e s e t e s t s . 

Of the eight uni t s r e c e i v e d , two w e r e sub jec ted to qual i f icat ion p e r f o r m a n c e r e c o r d 
t e s t s and sh ipped d i r e c t l y to Bat te l le M e m o r i a l Ins t i tu te for r ad ia t ion t e s t s . 

Six un i t s w e r e sub jec ted to ini t ia l p e r f o r m a n c e r e c o r d , t h e r m a l cyc le , v ib ra t ion , 
shock, and a c c e l e r a t i o n t e s t s in a c c o r d a n c e with NA0404-006, da ted May 7, 196 5. 
Two of the uni t s w e r e a l s o subjected to r ad io f requency i n t e r f e r e n c e t e s t s in 
a c c o r d a n c e wi th app l i c ab l e s ec t i o n s of MIL- I -26600 (2), I n t e r f e r e n c e Cont ro l 
R e q u i r e m e n t s , A e r o n a u t i c a l Equ ipment , A m e n d m e n t 2, Notice 1, da ted June 1, 1962. 
The s ix un i t s , -which a r e r e p o r t e d on in th i s r e p o r t , success fu l ly comple t ed t h e i r 
a s s i g n e d t e s t p h a s e s . The cont ro l d r u m a c t u a t o r has me t o r excc^eded the r e q u i r e ­
m e n t s of NA0404-006 th rough the above men t ioned t e s t p h a s e s . 

N A A - S R - M E M O - 1 0 2 7 8 CONF DI 

T I T L E : SNAP IOA F S M - 4 TEST STATUS 

AUTHOR: 

ABSTRACT: 

J. B r u n i n g s and W. Vaughn 9 -15 -64 

This r e p o r t d e s c r i b e s the F S M . 4 s y s t e m t e s t p r o g r a m , schedu le , and t e s t ob j ec t i ve s . 
An eva lua t ion of the s y s t e m t e s t r e l i ab i l i t y is s u m m a r i z e d based on component t e s t 
da ta a v a i l a b l e a s of June 1, 1964. 

NAA-SR- 10284 UNCL 

T I T L E : LOW FLUX NUCLEAR RADIATION E F F E C T S ON ELECTRONIC COMPONENTS 
( B M I - L F - 2 ) 

AUTHOR: M . N . Robinson , S, G. K imble , N, F , Davies and D. M. Walker 4 . 2 0 - 6 5 

ABSTRACT: The second of a seric^s of i r r a d i a t i o n c ;xper iments on e l e c t r o n i c d e v i c e s intended for 
SNAP r e a c t o r con t ro l s y s t e m s is d e s c r i b e d . 

S e v e r a l diode and t r a n s i s t o r t ypes , s e n s i s t o r s , c a p a c i t o r s , and an o s c i l l a t o r f rom a 
p ro to type SNAP IOA S ta r t up C o n t r o l l e r w e r e i r r a d i a t e d to 3 x 10-^'' nvt (>0.1 Mev) 
and 5 x 1 0 ° r ( g a m m a ) a t the Ba t t e l l e M e m o r i a l Ins t i tu te R e s e a r c h R e a c t o r . 

R e s u l t s a r e p r e s e n t e d of i n - p i l e m e a s u r e m e n t s of the c r i t i c a l e l e c t r i c a l c h a r a c t e r ­
i s t i c s , in the f o r m of g r a p h s p roduced a u t o m a t i c a l l y by a c o m p u t e r p e r i p h e r a l 
plot t ing fac i l i ty . 

N A.A -SR -M EMO - 12 02 3 
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N A A . S R . M E M O . 10299 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

POST TEST EXAMINATION OF T / E P U M P l O . F S M . l 

E, L, Reed 10 -1 -64 

P h o t o g r a p h s a r e exhibi ted showing the condit ion of the s t a i n l e s s s t ee l NaK tube a f te r 
the a c c i d e n t . P h o t o m i c r o g r a p h s a r e shown and d e s c r i b e d for each joint and for each 
componen t m the N and P type e l e m e n t s t a c k - u p . T h e r e was l i t t l e d a m a g e to the 
p u m p componen t s f rom the acc iden t except that the P type e l e m e n t s m a y have been 
s h a t t e r e d m o r e than u s u a l . T h e r e did not a p p e a r to be a s much con tamina t ion in the 
T / E e l e m e n t s t r o m th is pump as has been s een in p u m p s p e r f o r m a n c e t e s t e d for 
l onge r p e r i o d s of t i m e . Somt» conc lus ions a r e d r a w n and r e c o m m e n d a t i o n s a r e m a d e 
for poss ib ly i m p r o v i n g the p e r f o r m a n c e of the SNAP IOA T / E p u m p s . 

NAA-SR. M E M O . 10 301 UNCL 

T I T L E : SNAP IOA F S . 1 RELIABILITY EVALUATION 

AUTHOR: S, Moie r 8 -14-64 

ABSTRACT: Documenta t ion of a v e r b a l p r e s e n t a t i o n on S lOFS-1 r e l i ab i l i t y m a d e to the AEC in 
May, 1964. 

N A A . S R - M E M O - 1 0 3 6 7 CONF RD 

T I T L E : 

AUTHOR: 

HIGH HUMIDITY, LOW T E M P E R A T U R E R E F L E C T O R BEARING TEST, P A R T 
NUMBER l O F S M l - 1 1 0 59 

H. L. Powel l 8 -19-64 

ABSTRACT: T h r e e s e t s of SNAP IOA r e i l e c t o r b e a r i n g s w e r e t e s t e d in o r d e r to d e t e r m i n e the 
effc>c t of high v a c u u m and low? t e m p e r a t u r e on the b e a r i n g s a f t e r e x p o s u r e to high 
humid i ty . 

N A A - S R - M E M O - 1 0 382 CONF RD 

T I T L E : 

AUTHOR: 

A C C E L E R A T E D OPERATION TESTS FOR SNAP IOA CONTROL DRUM ACTUATOR 
S/N 28 30 AND 28 31 

N, L. Ray and J. L. Nummel in 8 -25-64 

ABSTRACT: Two SNAP IOA con t ro l d r u m a c t u a t o r s , S e r i a l Nos . 2830 and 2831, w e r e subjec ted 
to s e p a r a t e s e r i e s ot a c c e l e r a t e d ope ra t i on t e s t s . The t e s t s s i m u l a t e d the ope ra t i ng 
and e n v i r o n m e n t a l condi t ions to which a c t u a t o r s a r e sub jec t ed in g round and p r e ­
flight t e s t i ng of r e a c t o r s y s t e m s . 

NAA-SR-MEMO-1202 3 

61 



N A A - S R - M E M O - 1 0 391 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

E F F E C T OF F O S T E R S E A L RESIN ON S U P E R T E M P CABLE S A M P L E S 

W. G. Long 9 - 1 8 - 6 4 

Cable s a m p l e s wi th and without F o s t e r s e a l r e s i n w e r e t e s t e d at 10-^ t o r r at 900, 
1100, and 1300° . The 1300°F t e s t s w e r e t e r m i n a t e d af ter 200 hr due to the r ap id 
d e c r e a s e in i n su la t ion r e s i s t a n c e . The 900 and 1100°F t e s t s showed only a s l ight 
effect due to the addi t ion of F o s t e r s e a l . T h e s e t e s t s w e r e cont inued for 1000 h r . 

The m o s t p ronounced effect p r o d u c e d in this t e s t was the d e c o m p o s i t i o n of the 
F o s t e r s e a l du r ing in i t i a l s t a r t u p . 

N A A - S R - M E M O - 1 0 4 4 b UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP-IOA F S M - 4 P E R F O R M A N C E ANALYSIS -
R E F E R E N C E T E S T 

G, E, B e r g 

NaK LOADING AND THERMAL 

9 - 1 5 - 6 4 

Data t aken dur ing NaK loading and t h e r m a l r e t e r e n c e t e s t i ng of the SNAP-IOA F S M - 4 
non-nuclc"ar g round t e s t s y s t e m a r e p r e s e n t e d and ana lyzed . F o r p u r p o s e s of 
a n a l y s i s tht> p e r f o r m a n c e was divided into five c a t e g o r i e s : 

1) S y s t e m t e m p t ^ r a t u r e s , 

2) S y s t e m hea t l o s s e s , 

3) C o n v e r t e r e l e c t r i c a l p e r f o r m a n c e , 

4) P u m p p e r f o r m a n c e , and 

5) BTight i n s t r u m e n t a t i o n p e r f o r m a n c e . 

In each c a t e g o r y e m p h a s i s was p laced on c o m p a r i s o n of m e a s u r e d da ta to p r e d i c t e d 
p e r f o r m a n c e and t h e r m a l r e f e r e n c e p e r f o r m a n c e of the lOFSM-1 and lOFS-1 s y s ­
t e m s . In a l m o s t e v e r y c a s e both F S M - 4 p e r t o r m a n c e and a g r e e m e n t with p r e d i c t e d 
v a l u e s w e r e exce l l en t . An a v e r a g e of 509 w was p roduced at a c o r e out le t t e m p e r a ­
t u r e of 1 0 1 1 ° F . The only i m p o r t a n t p r o b l e m was a low c o n v e r t e r to ground r e s i s t ­
ance which would have caused a v e r y s m a l l d e c r e a s e in power output if the s y s t e m 
had been g rounded . 

NAA-SR-MEMO-12 023 
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NAA-SR-MEMO-10476 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

INTERIM SNAP lOA/2 REACTOR ISOTHERMAL F U E L T E M P E R A T U R E 
C O E F F I C I E N T 

E. M, F a e l t e o n and L. D. Swenson 9-24-64 

The to ta l i s o t h e r m a l fuel t e m p e r a t u r e coeff ic ient cons i s t ing of a fuel expans ion co­
efficient and a s p e c t r a l coeff icient h a s been ca l cu l a t ed for the SNAP IOA and I n t e r i m 
SNAP lOA/2 R e a c t o r s . The fuel expans ion coeff icient t a k e s into account fuel dens i ty 
changes a s a function of t e m p e r a t u r e while the s p e c t r a l coe l i i c i en t c o n s i d e r s changes 
in the n u c l e a r c r o s s st^ctions with t e m p e r a t u r e . 

NAA-SR-MEMO-10502 P A R T I CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F U E L E L E M E N T QUALIFICATION STATUS R E P O R T , JULY-
S E P T E M B E R , 1964 

A, J. F i t z g e r a l d 10 -22 -54 

This r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s a s u m m a r y and a n a l y s i s of the 
t e s t da ta . P a r t II p r e s e n t s a final l i s t i ng of p e r t i n e n t fuel e l e m e n t da ta - including 
r e s u l t s of a c c e p t a n c e (quali ty cont ro l ) and qua l i f ica t ion t e s t s . 

NAA-SR-MEMO-10502 P A R T 11 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP IOA F U E L E L E M E N T QUALIFICATION PROGRAM STATUS R E P O R T , 
JULY-AUGUST, 1964 

A. J. F i t z g e r a l d 9-28-64 

This r e p o r t c o n s i s t s of two p a r t s . P a r t I p r e s e n t s an updated s u m m a r y and a n a l y s i s 
of the t e s t da ta . P a r t II p r e s e n t s IBM l i s t i n g s of a l l p e r t i n e n t a s s e m b l y a c c e p t a n c e 
t e s t i ng and qual i f ica t ion t e s t i ng da ta . All qual i f ica t ion t e s t s w e r e comple ted on 
Augus t 18, 1964. T h e r e f o r e , P a r t II i s the final "da t a p a c k a g e " for the SNAP IOA 
fuel e l e m e n t qual i f ica t ion t e s t p r o g r a m . 

N A A . S R - M E M O - 1 0 5 1 7 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

POST TEST EXAMINATION OF T / E P U M P F Q - 3 

E. L. Reed 11 -16 -64 

The P - e l e m e n t s ide of th i s pump was d i s c o n n e c t e d f r o m the s t a i n l e s s s t ee l t h r o a t 
sec t ion when it w a s r e c e i v e d for examina t i on . An examina t ion was made of the s u r ­
faces w h e r e the joint fai led and c r o s s - s e c t i o n s of t h e s e a r e a s w e r e s tudied . Con­
c lus ions a r e r e p o r t e d for the n a t u r e of the b r a z e f a i l u r e . 

E a c h s ide of the p u m p was mounted in E p o c a s t Epoxy Cas t ing Compound; then s e c ­
t ions w e r e cut, po l i shed and examined unde r a m i c r o s c o p e . The r e s u l t s of the 
m e t a l l o g r a p h i c e x a m i n a t i o n s a r e r e p o r t e d and p h o t o m i c r o g r a p h s a r e exhibi ted of 
typ ica l a r e a s in each e l e m e n t s t a c k - u p . Knoop h a r d n e s s m e a s u r e m e n t s a r e r e p o r t e d 
for the p h a s e s o b s e r v e d at the i n t e r f a c e of the copper to a l u m i n u m diffusion bonded 
j o i n t s . 

Some conc lus ions a r e d r a w n b a s e d upon the o b s e r v a t i o n s . Also , s o m e r e c o m m e n ­
da t ions a r e m a d e for pos s ib ly i m p r o v i n g the p e r f o r m a n c e of the SNAP IOA T / E 
P u m p s . 

NAA-SR-MEMO-1202 3 
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NAA-SR-MEMO-10539 CONF RD 

T I T L E : 

AUTHOR: 

A B S T R A C T : 

SNAP IOA LOW N H E L E M E N T S FABRICATION PROCESS SHEETS AND AUXILIARY 
FORMS 

J. R, A r m s t r o n g 1 0 - 7 - 6 4 

Th i s r e p o r t con ta ins the F a b r i c a t i o n P r o c e s s Shee ts and A u x i l i a r y F o r m s used d u r ­
ing fabr ica t ion of the low Njj SNAP IOA e l e m e n t s . The F a b r i c a t i o n P r o c e s s Shee ts 
d e s c r i b e spec i f ic f ab r i ca t ion o p e r a t i o n s in de ta i l , whi le the A u x i l i a r y F o r m s ind ica te 
the type of i n fo rma t ion r e c o r d e d a s p e r m a n e n t f ab r i ca t ion da t a . 

NAA-SR-MEMO-10541 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RESULTS OF THE QUALIFICATION IRRADIATION OF SNAP IOA LIMIT SWITCHES 

M. W a r r e n 10 -9 -64 

An i r r a d i a t i o n e x p e r i m e n t was p e r f o r m e d in which two SNAP IOA l i m i t sw i t ches w e r e 
ma in t a ined at 705 ± 15°F for 1120 hr at a p r e s s u r e of 7 x 10"° to 1 x 10-5 T o r r . The 
to ta l fas t n e u t r o n e x p o s u r e of about 6.3 x 10^° nvt > 0.1 Mev w a s obta ined at a r a t e 
of 2.2 X 10 ^"^nv for 802.3 equ iva len t full power h o u r s of r e a c t o r o p e r a t i o n . The to ta l 
g a m m a e x p o s u r e was about 1.8 x lO -̂O R, The swi t ches w e r e mounted on an a l u m i ­
n u m p la te such tha t the p lunge r of one swi tch was p e r m a n e n t l y d e p r e s s e d . I n - r e a c t o r 
m e a s u r e m e n t s w e r e m a d e of the con tac t r e s i s t a n c e be tween the c losed p a i r of con­
t a c t s and the insu la t ion r e s i s t a n c e be tween the open p a i r of con tac t s on each swi tch . 

N A A - S R - M E M O . 10542 CONF RD 

T I T L E : F A I L U R E ANALYSIS OF SNAP IOA F S - 1 F U E L E L E M E N T NO. E - 0 3 4 3 

AUTHOR: W. Sawicky 

ABSTRACT: D e t e r m i n e the c a u s e of the e x c e s s i v e hydrogen l eak r a t e f r o m F u e l E l e m e n t 
No. E - 0 3 4 3 , a s the r e s u l t of the F S - 1 S y s t e m t e s t . 

10 -8 -64 
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N A A - S R - M E M O . 10572 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAPTRAN lOA/2 -1 DRUM CALIBRATION TESTS 

R. P . Johnson 1 0 - 1 4 . 6 4 

P e r f o r m de ta i l ed drvmi ca l i b r a t i on m e a s u r e m e n t s on the SNAPTRAN lOA/2 -1 r e a c ­
t o r to d e t e r m i n e the individual s t e p p e r and i inpu l se d r u m w o r t h s and to d e t e r m i n e 
the e x c e s s and shutdown r eac t i v i t y v a l u e s for the m a c h i n e . 

NAA-SR- 10578 CONF RD 

T I T L E : D E V E L O P M E N T A L TESTS SNAP IDA F U E L E L E M E N T S FINAL R E P O R T 

AUTHOR: T. G. P a r k e r , J r . 3-5-b5 

ABSTRACT: T e s t s w e r e p e r f o r m e d on e ighteen SNAP 1 OA tuel e l e m e n t s , to e s t a b l i s h the effects 
of m e c h a n i c a l and t h e r m a l e n v i r o n m e n t s . R e s p o n s e of the fuel e l e m e n t s to t e s t in­
pu ts a r e eva lua ted , b a s e d on changes in hydrogen l o s s r a t e s . Data f rom p e r f o r m ­
ance t e s t s and d e s t r u c t i v e a n a l y s e s of the fuel e l e m e n t s a r e p r e s e n t e d and d i s c u s s e d . 

An a n a l y s i s of fuel e l e m e n t life under r e a c t o r condi t ions is p r e s e n t e d . P e r f o r m a n c e 
c h a r a c t e r i s t i c s of the t e s t e l e m e n t s a r e t r a n s l a t e d to a flight r e a c t o r c o r e , to show 
the effect on p r e d i c t e d r e a c t o r l i fe . 

N A A - S R - M E M O - 1 0 5 8 0 CONF RD 

T I T L E : A STUDY OF NEUTRON POISON EFB ECTIVENESS IN A W A T E R - F L O O D E D 
SNAP IDA CORE DUE TO NEUTRON S P E C T R A L CHANGES 

AUTHOR: R. H. N o r m a n and D. G. Ol ive r 10 -19 -64 

ABSTRACT: Th i s r e p o r t p r e s e n t s the r eac t iv i ty effects of s e v e r a l p o s s i b l e poison loadings tha t 
wil l i n s u r e s u b c r i t i c a l i t y in the b a r e SNAP lOA c o r e in a w a t e r env i ronmen t . 

NAA-SR-MEMO-10597 CONF RD 

T I T L E : TEST R E P O R T - QUALIFICATION SNAP IDA N E l O F S l - 2 4 - 0 0 9 ELECTRONIC 
T E M P E R A T U R E SWITCHES S/N 1011, 1012, 1014, 1015 

AUTHOR: N. L. Ra\ 10 -22-b4 

ABSTRACT: Qual i f ica t ion t e s t s on the SNAP lOA E l e c t r o n i c T e m p e r a t u r e Switch in a c c o r d a n c e 
with T e s t Specif icat ion NA0403-029, and the r e s u l t s . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-MEMO-10605 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAPSHOT NUCLEAR POWER FOR SPACE 

W. F . Heine 11 -25 -64 

The ob jec t ives of the SNAPSHOT p r o g r a m a r e to d e m o n s t r a t e the ut i l i ty of n u c l e a r 
r e a c t o r power s y s t e m s for space appl ica t ion , and to obta in t echn ica l i n fo rma t ion for 
u t i l iza t ion and fu r the r deve lopmen t of t h e s e s y s t e m s . Light weight , r e l i a b l e s o u r c e s 
of e l e c t r i c a l po-wer such a s t h e s e a r e a m a j o r r e q u i r e m e n t for the expans ion of space 
exp lo ra t ion . 

N A A - S R - M E M O . 10610 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA QUALIFICATION STATUS PROGRESS R E P O R T 
AUGUST 15, 1964 

J, Brunint is 

JULY 1, 1964-

12 -15 -64 

This r e p o r t d e s c r i b e s the component qual i f ica t ion p r o g r e s s m a d e in the SNAP lOA 
p r o g r a m be tween July 1, 1964, and Augus t 15, 1964, and s u m m a r i z e s the qual i f i ­
cat ion s t a tus of a l l m a j o r componen t s in the s y s t e m . A s u m m a r y of component 
qual i f icat ion t e s t da ta and qual i f ica t ion s t a tu s a s of Ju ly 1, 1964, i s p r e s e n t e d in 
NAA-SR-MEMO-10234 , "SNAP lOA Qual i f ica t ion Status R e p o r t , " da ted S e p t e m b e r 21 , 
1964. 
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NAA-SR-MEMO-10670 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

F U E L LOADING-DRY CRITICAL TESTS, SNAP 1 OA FS-4 

W. N. Louie 12 -18-64 

Fue l loading of the SIO F S - 4 SNAP unit was in i t i a t ed on Oc tober 21 , 1964, in a c c o r d ­
ance wi th the loading speci f ica t ion , NA0222-026. T h e r e w e r e no m a j o r dev ia t ions 
f rom the loading sequence p r e s e n t e d in the spec i f ica t ion , and the p r o c e d u r e was 
followed without any changes to load the full c o m p l e m e n t of 37 e l e m e n t s . 

N A A - S R - M E M O - 1 0 6 7 ? CONF RD 

T I T L E : THERMAL R E F E R E N C E TEST, SNAP lOA FS-4 

AUTHOR: W. C. C h r i s t e n s e n 2-2-65 

ABSTRACT: The SNAP lOA, F S - 4 flight s y s t e m was t e s t e d following the l i s t e d spec i f i ca t ions , in 
a c c o r d a n c e with the F l igh t Sys tem Configurat ion and A c c e p t a n c e T e s t R e q u i r e m e n t 
spec i f i ca t i ons . 

N A A - S R - M E M O - 1 0 7 l b UNCL 

T I T L E : SNAP INSTRUMENT COMPONENT TEST LABORATORY BUILDING Obb 

AUTHOR: J. F . R u m e r 11 -13 -64 

ABSTRACT: The SNAP IDA I n s t r u m e n t Component T e s t L a b o r a t o r y i s capable of accep t ing c o m ­
ple te r e s p o n s i b i l i t y for component qual i f ica t ion t e s t i n g . S e r v i c e s which can be p e r ­
f o r m e d a r e : p r e p a r a t i o n of t e s t spec i f i ca t ions , p e r f o r m a n c e of e n v i r o n m e n t a l t e s t i ng 
and m e a s u r e m e n t of component e l e c t r i c a l c h a r a c t e r i s t i c s , p r e p a r a t i o n of t e s t r e p o r t s , 
a n a l y s i s of fa i lure o r deg rada t i on da ta and r e c o m m e n d a t i o n of changes in component 
c o n s t r u c t i o n which will p rov ide g r e a t e r r e l i ab i l i t y . E n v i r o n m e n t a l s imula t ion equip­
m e n t ava i l ab l e in the facil i ty i s p r i m a r i l y of the t h e r m a l - v a c u u m type . When m e c h ­
an ica l e n v i r o n m e n t s , i. e. , v ib ra t ion , shock, a c c e l e r a t i o n a r e r e q u i r e d a s p a r t of a 
componen t t e s t p r o g r a m t h e s e t e s t s a r e s u b - c o n t r a c t e d . The Qual i f ica t ion and T e s t 
Unit, however , m a i n t a i n s r e s p o n s i b i l i t y for t e s t con t ro l , da ta co l lec t ing and r e p o r t ­
ing of t e s t r e s u l t s . 
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NAA-SR-MEMO-10717 OUO 

T I T L E : 

AUTHOR: 

ABSTRACT: 

IRRADIATION QUALIFICATION OF SNAP lOA CONTROL DRUM DRIVE ACTUATORS 
AND POSITION SENSORS 

M. W a r r e r 12 -2 -64 

Two SNAP lOA con t ro l d r u m d r i v e a c t u a t o r s and two cont ro l d r u m pos i t ion s e n s o r s 
w e r e i r r a d i a t e d to to ta l d o s e s f rom 1.0 to 5.0 x 10-'° nvt > 0 . 1 Mev and f r o m 1.8 to 
5.5 X 1 09 R dur ing a s i m u l a t e d flight ope ra t i on . The nomina l ope ra t ing t e m p e r a t u r e s 
w e r e 700°F' for the a c t u a t o r s and 500 F for the pos i t ion s e n s o r s . The e n v i r o n m e n t a l 
p r e s s u r e ranged f rom 5 x 1 0 " ' t o r r to 5 x 1 0 " " t o r r , d e c r e a s i n g as the e x p e r i m e n t 
cont inued. The t e s t componen t s w e r e ma in ta ined at the ope ra t ing t e m p e r a t u r e s for 
2600 h r and r e c e i v e d 218 3.5 equiva lent full power h o u r s , ( E F P H ) , of r ad ia t ion dur ing 
the 16 week e x p e r i m e n t and was equiva len t to a 90 day SNAP r e a c t o r ope ra t i on . 

N A A - S R - M E M O - 1 0 7 1 8 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DETERMINATION Ot PROBABILITY OF E J E C T I O N OF R E F L E C T O R S DURING 
ORBITAL FLIGHT TESTING OF THE SNAP 1 OA NUCLEAR POWER UNIT 

R. M. Oh lenkamp 2-15-66 

This r e p o r t p r e s e n t s a method for the solut ion of the p r o b l e m of a s c e r t a i n i n g the 
p robab i l i t y of SNAP 1 OA r e f l e c to r e ject ion and hence , r e a c t o r shutdown, af ter an 
o rb i t a l s t a r t u p . C o n s e r v a t i v e so lu t ions a r e given in t a b u l a r and g r a p h i c a l form over 
the cont inuous p e r i o d f r o m launch to 100 y e a r s . 

NAA-SR- 10735 UNCL 

T I T L E : SNAP lOA FLIGHT SYSTEM P R O T O T Y P E (FSM-1) P E R F O R M A N C E 

AUTHOR: L. L. Bixson 6-15-65 

ABSTRACT: A s u m m a r y and eva lua t ion of the t h e r m a l t e s t s p e r f o r m e d on the SNAP lOA, FSM-1 
t h e r m o e l e c t r i c power conve r s ion s y s t e m is p r e s e n t e d . The unit w a s a deve lop­
m e n t a l , n o n n u c l e a r , f u l l - s c a l e v e r s i o n of the n u c l e a r - p o w e r e d flight sys te in . The 
o v e r a l l r e s u l t s of the t e s t s ve r i f i ed the va l id i ty of the flight s y s t e m des ign . R e a c t o r 
heat was deve loped by an e l e c t r i c a l co re heat<>r. Liquid m e t a l coolant pumped 
th rough the r e a c t o r c o r e by a t h e r m o e l e c t r i c a l l y - d r i v e n , e l e c t r o m a g n e t i c pump was 
m a i n t a i n e d at an a v e r a g e t e m p e r a t u r e of ove r 920° F for m o r e than 90 d a y s . During 
th i s p e r i o d a to ta l of 8 31 kwh of e n e r g y was g e n e r a t e d by the t h e r m o e l e t t r i e c o n v e r t e r 
a t an a v e r a g e power leve l of 400 w. The t e s t was p e r f o r m e d in a v a c u u m env i ronmen t 
to s i m u l a t e the hea t t r a n s f e r c h a r a c t e r i s t i c s encoun te r ed in s p a c e . Addit ional t e s t s 
s i m u l a t e d condi t ions and the s equence of even ts f rom grotind launch to n u c l e a r s t a r t ­
up in e a r t h o rb i t . 
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NAA-SR-MEMO-10740 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TEST R E P O R T , FINAL QUALIFICATION SNAP lOA LIMIT SWITCH 

W. E. B u r n s and J. N. Nummel in 11 -20-64 

Sevi'iiteen l i m i t swi t ches w e r e u t i l i zed in the qual i f ica t ion t e s t p r o g r a m . Nine of the 
swilt hes comple t ed t h e i r a s s i g n e d t e s t s . Six of the sw i t ches w e r e d e s t r o y e d due to 
a t e s t equ ipment malfunct ion. The r e m a i n i n g two swi t ches w e r e c r a c k e d dur ing the 
in i t i a l p e r f o r r n a n c e r e c o r d t e s t and w e r e not u s e d fu r the r in the qual i f ica t ion t e s t 
p r o g r a m . 

NAA-SR-MEMO-107 5 6 OUO 

T I T L E : 

AUTHOR: 

ABSTRACT: 

QUALIFICATION IRRADIATION OF SNAP lOA E L E C T R I C A L L Y ACTUATED BAND 
R E L E A S E DEVICES 

M. W a r r e n and P. D. MacEwan 11-30-64 

Two e l e c t r i c a l l y ac tua ted band r e l e a s e d e v i c e s (EABRDs) w e r e i r r a d i a t e d at an 
a v e r a g e t e m p e r a t u r e of 6 6 0 ° F for 924 hr a t an a v e r a g e pressure^ of about 1 x 10-5 
t o r r . The total dose of about 9.7 x 10^8 nvt > 0.1 Mev was obta ined at a dose r a t e 
of about 3.3 x 10 '̂  nv for 819.9 equiva lent full power h o u r s of r e a c t o r ope ra t i on . 
One EABRD was f i red dur ing i r r a d i a t i o n and r e q u i r e d 812 w - s e c for s e p a r a t i o n to 
o c c u r . P o s t - i r r a d i a t i o n examina t ion of the r e m a i n i n g EABRD showed that no s igni­
ficant cre>ep o c c u r r e d . 

NAA-SR-MEMO-10750 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

FINAL COMPONENT QUALIFICATION TEST R E P O R T - SNAP lOA CONTROL DRUM 
ACTUATOR SERIAL NOS. 2820 AND 2822 THROUGH 2828 

W. E. B u r n s 11 -24 -64 

Eight Cont ro l D r u m A c t u a t o r s , Se r i a l Nos . 2820 and 2822 th rough 2828, w e r e t e s t e d 
in a c c o r d a n c e with Qual i f ica t ion T e s t Specif ica t ion NA0404-006. Two A c t u a t o r s , 
S e r i a l Nos . 2822 and 282 3, success fu l ly comple t ed a 96-day dose r a t e r ad ia t ion t e s t 
with no malfunct ions o r f a i l u r e s . Se r i a l Nos . 2820 and 2824 th rough 2828 comple t ed 
t h e r m a l cycle , shock, v ib ra t ion , and a c c e l e r a t i o n t e s t s without f a i lu re . Se r i a l Nos . 
2827 and 2828 comple ted RFI t e s t s in a c c o r d a n c e with app l i cab le s e c t i o n s of M I L - I -
26600(2). Ac tua to r Se r i a l Nos . 2820, 2824, 2826, 2827 and 2828 success fu l ly c o m ­
ple ted the 90-day t h e r m a l v a c u u m e n d u r a n c e t e s t -with no mal func t ions o r f a i l u r e s . 
S e r i a l No. 2826 e x p e r i e n c e d a b r a k e coil malfunct ion af ter 213 h r of e n d u r a n c e 
t e s t i n g . The malfunct ion was a t t r i b u t e d to a manufac tu r ing e r r o r in the b r a k e coi l . 
Th i s unit was r e p l a c e d in the qual i f icat ion p r o g r a m with A c t u a t o r Se r i a l No. 2820. 

The con t ro l d r u m a c t u a t o r s a r e c o n s i d e r e d to have m e t the r e q u i r e m e n t s of 
NA0404-006. 
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N A A - S R - M E M O - 1 0 7 5 9 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA REACTOR HYDROGEN REDISTRIBUTION 

N. K. Simon 12-1 -64 

SCA_4A c r i t i c a l a s s e m b l y hydrogen w o r t h data i s combined with r e s u l t s of HYTRAN-
II hyd rogen d i s t r i bu t i on ca lcu la t ions to d e t e r m i n e the e q u i l i b r i u m hydrogen r e d i s t r i ­
but ion in SNAP lOA r e a c t o r s . E x p e r i m e n t a l wor th v a l u e s a r e c o m p a r e d with a p r e ­
v ious ly a s s u m e d f l u x - s q u a r e d w o r t h c u r v e . HYTRAN-II r u n s w e r e m a d e for each 
c o r e pos i t ion at m i n i m u m , nomina l , and m a x i m u m v a l u e s of r e d i s t r i b u t i o n p a r a m ­
e t e r s to i l l u s t r a t e the m a j o r p a r t of the unce r t a in i t y in r e d i s t r i b u t i o n wor th . 

N A A . S R - M E M O - 1 0 7 5 6 CONF RD 

T I T L E : COMPRESSIVE C R E E P OF CAST LITHIUM HYDRIDE 

AUTHOR: E. C. P h i l l i p s 1 2 - 2 - b 4 

ABSTRACT: P r e s e n t s the c o m p r e s s i v e c r e e p p r o p e r t i e s of c a s t l i t h ium hydr ide unde r loads up to 
150 p s i and t e m p e r a t u r e s up to 1100°F . 

N A A - S R - M E M O - 1 0 7 67 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

TEST CONTROL DEVICES - SNAP lOA VIBRATION TEST PROGRAM 

R. M. Oliva and E. L. G a r d n e r 12 -10-64 

The so lu t ions to v a r i o u s t e s t con t ro l p r o b l e m s a r e r e c o r d e d in th is p a p e r which d i s ­
c u s s e s the input, r e s p o n s e , and safety cont ro l d e v i c e s employed du r ing v ib ra t ion 
t e s t i ng on p a s t and c u r r e n t SNAP lOA v e h i c l e s . Each d e v i c e ' s d e s c r i p t i o n , fimction, 
and o p e r a t i o n a r e d i s c u s s e d in de t a i l . 

Th i s p a p e r was p r e p a r e d for p r e s e n t a t i o n at the 54th Sympos ium on Shock, Vib ra t ion , 
and A s s o c i a t e d E n v i r o n m e n t s which was held in Pac i f ic G r o v e , Cal i fornia on October 
13-16, 1964. 

N A A - S R . MEMO-10774 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THE EXTERNAL RADIATION F I E L D HAZARD FROM F A L L O U T OF ABLATION 
P A R T I C L E S FROM SNAP REACTORS 

C. A. Wil l is 2 -15 -65 

The fal lout r ad i a t ion field h a z a r d f rom r e e n t r y bu rnup of a SNAP r e a c t o r is i n v e s t i ­
ga ted . Since the d o s e f rom fallout would be r e c e i v e d ove r an extended pe r iod , the 
o v e r e x p o s u r e c r i t e r i o n is based on thc^ equiva len t r e s i d u a l d o s e . M a x i m u m fallout 
c o n c e n t r a t i o n s a r e ca l cu la t ed for both p o l a r and equa to r i a l o r b i t s , and it i s shown 
that t h e s e c o n c e n t r a t i o n s a r e not sufficient to p roduce o v e r e x p o s u r e s . T h e r e f o r e , 
it is concluded tha t r e e n t r y burnup of a SNAP lOA r e a c t o r would e l i m i n a t e o the r 
r ad io log ica l h a z a r d s without in t roduc ing a fallout r ad ia t ion field h a z a r d . 
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NAA-SR-MEMO-10794 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DENSITY DETERMINATION O F CAST LITHIUM HYDRIDi:, AND CAST LITHIUM 
HYDRIDE-TUNGSTEN ALLOY OR ZIRCONIUM HYDRIDE AGGREGATES 

F . H. Welch 12-14-64 

The d e n s i t i e s of c a s t l i t h ium hydr ide , and c a s t l i t h ium h y d r id e - t u n g s t en al loy, and 
c a s t l i t h ium h y d r i d e - z i r c o n i u m hydr ide a g g r e g a t e s w e r e d e t e r m i n e d to be 0.780 
±0.001 g / m l , 9.30 ±0.21 g / m l , and 3.77 ±0.17 g / m l , r e s p e c t i v e l y , using the h y d r o , 
s t a t i c weighing techn ique with n o r m a l oc tane subs t i tu t ed for w a t e r . 

N A A - S R . M E M O . 10815 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

ADDENDUM TO SNAP lOA F S - I , 
F S - 3 , F S . 4 AND F S - 5 SYSTEMS 

W. Sawicky 

F S . 3 AND F S . 4 F U E L DATA PACKAGES FOR 

12.29.64 

Subsequent to the p roduc t ion of the fuel and i s s u a n c e of data p a c k a g e s for the F S - 1 , 
F S - 3 and F S - 4 S y s t e m fuel e l e m e n t s , c e r t a i n changes o c c u r r e d tha t r e q u i r e d s o m e 
addi t ional fuel e l e m e n t s , r e t e s t i n g of s o m e ex is t ing fuel e l e m e n t s , and r e a s s i g n m e n t 
of the e l e m e n t s to the F S . 3, F S . 4 and F S . 5 S y s t e m s . This r e p o r t is an addendum to 
the o r ig ina l F S - 1 , F S - 3 and F S - 4 fuel e l e m e n t da ta r e p o r t s which u p - d a t e s the da ta 
w h e r e r e t e s t i n g was p e r f o r m e d , and g ives t e s t and inspec t ion r e s u l t s for the add i ­
t ional fuel e l e m e n t s f a b r i c a t e d . The addi t iona l fuel was the Low Nj^ . High 801203 
e l e m e n t s . 

The o r ig ina l da ta r e p o r t n u m b e r s a r e NAA-SR-MEMO-9926 ( F S - l fuel), NAA-SR-
MEMO-10033 ( F S - 3 fuel), and NAA-SR-MEMO-10208 (FS-4 fuel). 

NAA-SR-MEMO-10818 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

P E R F O R M A N C E CAPABILITIES OF SNAP I 0 A / 2 - S N A P 1 0 B REACTORS UNDER 
STATIC CONTROL 

D. J , McGoff and K. R. B i r n e y 1 2 - 1 4 - 6 4 

An a n a l y s i s of the T e m p e r a t u r e - P o w e r - L i f e t i m e capab i l i t i e s of the SNAP lOA, 
SNAP lOB B a s i c , and two v e r s i o n s of the Advanced SNAP lOB R e a c t o r s was p e r . 
f o r m e d . Reac t iv i ty , hea t t r a n s f e r , m a t e r i a l , and t e m p e r a t u r e . d r i f t - u n c e r t a i n t y 
l i m i t a t i o n s w e r e c o n s i d e r e d . 

N A A . S R . 10856 UNCL 

T I T L E : COMPARISON O F NEUTRON AND GAMMA RADIATION DAMAGE IN SEMI. 
CONDUCTORS 

AUTHOR: 

ABSTRACT: 

M. N. Robinson 6 . 1 5 - 6 5 

Ca lcu la t ions a r e p r e s e n t e d which r e l a t e the d a m a g e s p roduced in s i l icon s e m i c o n ­
d u c t o r s by SNAP (Systenns for N u c l e a r Aux i l i a ry P o w e r ) r e a c t o r n e u t r o n s and 
g a m m a s . Des ign dose l e v e l s a r e d e r i v e d for SNAP payload componen t s , c o n s i s t e n t 
both wi th th i s r e l a t i on and with the n e c e s s i t y of m i n i m i z i n g sh ie ld weight . 
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N A A - S R . 10858 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

QUALIFICATION TESTING SNAP lOA F U E L E L E M E N T S - FINAL R E P O R T 

A, J. F i t z g e r a l d 3 . 1 5 . 6 5 

An e x p e r i m e n t a l p r o g r a m was p e r f o r m e d to d e m o n s t r a t e the r e l i a b i l i t y of SNAP lOA 
fuel e l e m e n t s to wi ths t and s i m u l a t e d r e a c t o r cond i t ions . Th i s final r e p o r t s u m m a r . 
i z e s the t e s t data , which show tha t no s igni f icant dannage was c a u s e d by the p r e . 
s c r i b e d t h e r m a l and m e c h a n i c a l t e s t s . B a s e d on the da ta , the d e m o n s t r a t e d r e l i -
abi l i ty , at the 50% confidence l eve l , i s 0.6780 for a c o r e load of 37 e l e m e n t s . The 
re l i ab i l i ty i s i n c r e a s e d to 0.7484, again a t the 50% confidence l eve l , when the da t a 
f rom the fuel e l e m e n t e n v i r o n m e n t a l t e s t p r o g r a m a r e inc luded in the r e l i a b i l i t y 
a n a l y s i s . T h e s e v a l u e s a r e the r e l i a b i l i t y d e m o n s t r a t e d for the fuel e l e m e n t s to 
wi ths tand t h e r m a l cyc le , v i b r a t i o n and shock, r a m p heat ing , and one y e a r of t h e r m a l 
e n d u r a n c e . 

B a s e d on the t e s t da ta of the qual i f ica t ion e l e m e n t s , r e a c t o r g r a d e e l e m e n t s a r e e x . 
pec t ed to l o s e l e s s than 0.02% hydrogen dur ing one y e a r of r e a c t o r o p e r a t i o n . This i s 
wel l be low the a l lowable 0.05% hydrogen l o s s . 

N A A . S R . M E M O . 10909 CONF RD 

T I T L E : TEST P R O C E D U R E 10FS3 .050 "WET CRITICAL AND NUCLEAR A C C E P T A N C E 
T E S T " 

AUTHOR: D. S. B r i n k m a n 1 0 . 1 2 . 6 5 

ABSTRACT: R e s u l t s of T e s t P r o c e d u r e 10FS3-050 "Wet C r i t i c a l and N u c l e a r A c c e p t a n c e T e s t . " 

N A A . S R - M E M O - 1 0 9 1 3 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

HISTORY ANALYSIS PROGRAM F O R F S M - 4 , F S - 3 , AND F L A P . 4 

R. J. Mikel l and G. T. Chang 9.1.66 

This H i s t o r y A n a l y s i s P r o g r a m is a da ta handl ing, d i sp lay and a n a l y s i s p r o g r a m . 
Th i s p r o g r a m is m a d e up of s e v e r a l s u b r o u t i n e s which m a y be opt ioned s ingly o r in 
combina t ions to e x a m i n e da ta g e n e r a t e d by the following SNAP da ta r educ t ion and 
a n a l y s i s p r o g r a m s for F S M . 4 , F S - 3 , and F L A P - 4 . The da ta u s e d by the H i s t o r y 
Ana lys i s P r o g r a m is an accumula t i on of r u n s f rom dai ly acqu i s i t i ons of the above 
t h r e e SNAP s y s t e m s . The ava i l ab l e opt ions m a y be found in the P u r p o s e s e c t i o n s . 
Other opt ions may be added. 

N A A . S R . M E M O - 1 0 9 2 6 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

P E R F O R M A N C E CAPABILITIES OF THE SNAP IOA/2 REACTOR UNDER ACTIVE 
CONTROL 

D. J, McGoff and K. R. B i rney 1-18-65 

An a n a l y s i s of the T e m p e r a t u r e - P o w e r - L i f e t i m e capab i l i t i e s of the SNAP lOA/2 
r e a c t o r c o r e unde r ac t i ve con t ro l w a s p e r f o r m e d . Reac t iv i ty , hea t t r a n s f e r , and 
m a t e r i a l l i m i t a t i o n s w e r e c o n s i d e r e d . 

N A A - S R - M E M O - 1 2 02 3 
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N A A . S R - M E M O - 1 0 9 5 2 CONF DI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

POST TEST EXAMINATION OF SNAP lOA T / E P U M P 010 

E . L, Reed 3-11-65 

T / E P u m p 010 was p e r f o r m a n c e t e s t e d at 1010° l iquid NaK t e m p e r a t u r e for a to ta l 
of 10,200 h r inc luding p r c - c h e c k o u t r u n s . The t h r o a t sec t ion w a s b r a z e d to bond the 
e l e m e n t s to the copper s t r a p s . It was d e s i r e d to e x a m i n e the jo in t s and o the r c o m p o ­
n e n t s in th is pump to d e t e r m i n e the effect of t h e s e fab r i ca t ion changes . 

N A A . S R . 10997 UNCI 

T I T L E : 

AUTHOR: 

ABSTRACT: 

D E V E L O P M E N T , A C C E P T A N C E AND QUALIFICATION TESTING OF THE SNAP lOA 
E J E C T A B L E HEAT SHIELD 

H. L. Sperow 8 -31 -65 

The deve lopmen t , a c c e p t a n c e , and qual i f ica t ion t e s t s p e r f o r m e d on the SNAP lOA 
E j e c t a b l e Hea t Shield and c o m p o n e n t s , the r e s u l t s of t h o s e t e s t s , and the conc lus ions 
d rawn f rom the r e s u l t s a r e p r e s e n t e d in th i s r e p o r t . 

The final conc lus ions m a d e of the comple t ion of the Qual i f ica t ion P r o g r a m , D e c e m ­
b e r 2 3, 1964, w e r e a s fo l lows: 

1) The hea t sh ie ld wi l l ma in t a in the hea t exchange fluid within the p r e s c r i b e d 
l i m i t s of 50 to 260 F , thus p r e v e n t i n g plugging of the NaK l i n e s du r ing the 
o r b i t a l p e r i o d before s t a r t u p of the n u c l e a r r e a c t o r . 

2) The hea t sh ie ld wil l p e r f o r m s a t i s f a c t o r i l y p rov ided the ou t s ide sh ie ld 
t e m p e r a t u r e s do not exceed 375 ° F . The sh ie ld wi l l e jec t f r o m the n u c l e a r 
power unit when the t e m p e r a t u r e of the hea t exchange fluid at the r e a c t o r 
out le t a p p r o a c h e s 275 ± 25° F , and wil l c l e a r a l l v eh i c l e con:iponents. 

N A A . S R - M E M O - I I 0 5 6 CONF RD 

T I T L E : SNAP lOA QUALIFICATION F U E L E L E M E N T S . DATA PACKAGE 

AUTHOR: 

A B S T R A C T : 

A. J . F i t z g e r a l d 2.24-b5 

Thi s da t a package con ta ins a l l p e r t i n e n t i n fo rma t ion ( p e r m e a t i o n t e s t f o r m s , g r a p h s , 
m i c r o p h o t o g r a p h s , e t c . ) u sed in the p r e p a r a t i o n of NAA-SR.9496 , "Qual i f ica t ion 
T e s t i n g SNAP 1 OA F u e l E l e m e n t s ( I n t e r i m R e p o r t ) " and NAA-SR.10858 , "Qua l i f i . 
ca t ion T e s t i n g SNAP lOA F u e l E l e m e n t s (F ina l R e p o r t ) " . 

N A A - S R . M E M O . 11057 CONF RD 

T I T L E : F U E L LOADING - DRY CRITICAL TESTS, SNAP lOA F S - 5 

AUTHOR: R. E. Bedford 3 -25-b5 

A B S T R A C T : D e s c r i b e s the following a c t i v i t i e s : Load the SNAP lOA F S - 5 r e a c t o r wi th a full c o m ­
p l e m e n t of fuel e l e m e n t s , p e r f o r m d r u m c a l i b r a t i o n s and d e t e r m i n e e x c e s s r e a c t i v i t y 
in a c c o r d a n c e wi th spec i f i ca t ion NA0222- 36. 

N A A - S R - M E M O - 1 2 0 2 3 
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NAA-SR-MEMO-11058 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

WET CRITICAL AND THERMAL R E F E R E N C E TESTS, SNAP lOA F S . 5 

R. E . Bedford 10 -12 -65 

Data taken dur ing Wet C r i t i c a l and T h e r m a l R e f e r e n c e Tes t ing of the SNAP lOA F S - 5 
flight s y s t e m a r e p r e s e n t e d . In addi t ion, the r e s u l t s of both hot and cold con t ro l 
d r u m c a l i b r a t i o n s a r e inc luded. Where a p p r o p r i a t e , a c o m p a r i s o n of the m e a s u r e d 
da ta wi th the p e r f o r m a n c e of the lOFSM-4 and lOFS-4 s y s t e m s i s p r e s e n t e d . The 
p e r f o r m a n c e of F S - 5 s y s t e m and a g r e e m e n t wi th s y s t e m r e q u i r e m e n t s w a s , in m o s t 
i n s t a n c e s , exce l l en t . When c o r r e c t e d to n o r m a l c o n v e r t e r connec t ions , the power 
output was 512 w at a r e a c t o r out le t t e m p e r a t u r e of 1025 F . N u c l e a r p e r f o r m a n c e 
was a s expec ted . The m a j o r devia t ion f rom s y s t e m r e q u i r e m e n t s was a low NaK 
flow of 12.9 gpm i n s t e a d of the r e q u i r e d 13.0 gpm. 

NAA-SR-11103 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

DISINTEGRATION AND DISPERSION OF THE SNAP lOA REACTOR UPON RETURN 
F R O M S A T E L L I T E ORBIT 

R. D. E l l io t t 9 -1 -65 

A s tudy of the d i s i n t e g r a t i o n and d i s p e r s i o n of the SNAP (Sys t ems for N u c l e a r Auxi l ­
i a r y P o w e r ) lOA r e a c t o r upon a t m o s p h e r i c r e e n t r y f rom a s a t e l l i t e o rb i t i s d e s c r i b e d . 
The flight conf igura t ion i s tha t of the SNAP lOA r e a c t o r conta in ing NaK coolant and 
m a t e d to the f o r w a r d end of the A g e n a - D v e h i c l e . It i s shown that the SNAP lOA/ 
Agena s y s t e m wil l be o sc i l l a t i ng in an a p p r o x i m a t e l y n o s e - f i r s t a t t i tude a t the t i m e 
of r e e n t r y . It i s concluded that the r e a c t o r componen t s wi l l have d i s i n t e g r a t e d and 
d i s p e r s e d a t an a l t i tude of not l e s s than 237, 000 ft. 

NAA-SR. 11129 UNCL 

T I T L E : SNAP lOA F S E M - 3 AGENA COMPATIBILITY TEST 

AUTHOR: 

ABSTRACT: 

M. T e r e s a 6 -15 -65 

This r e p o r t s u m m a r i z e s the r e s u l t s of SNAP lOA/Agena d ev e lo p men ta l t e s t i ng and 
final v e h i c l e s y s t e m s t e s t s . Deve lopmen ta l t e s t i ng was p e r f o r m e d with the SNAP lOA 
F S E M . 3 payload e l e c t r i c a l s i m u l a t o r and an Agena Func t iona l Mockup. F S E M - 3 was 
u t i l i zed du r ing v e h i c l e s y s t e m s t e s t i n g p r i o r to s h i p m e n t of the Agena to the l aunch 
s i t e . 

NAA- SR- MEMO- 11139 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA CONTROL DRUM POSITION SENSOR DEMODULATOR N E I 0 F S 1 . 2 4 - 0 1 0 
FINAL COMPONENT QUALIFICATION TEST R E P O R T , SERIAL NOS. 06, 18, 25, 
26 AND 29 

B a r r y J . B lau 3-9-65 

F i v e SNAP 1 OA con t ro l d r u m pos i t ion s e n s o r d e m o d u l a t o r s w e r e t e s t e d to the r e ­
q u i r e m e n t s of Qual i f ica t ion T e s t Specif icat ion NA0403-023. Although the d e m o d u ­
l a t o r s did not p e r f o r m in c o m p l e t e a c c o r d a n c e wi th the spec i f ica t ion , qual i f ica t ion 
t e s t ing r e v e a l e d tha t the component , a l though having c e r t a i n l i m i t a t i o n s , can p e r f o r m 
i t s o r ig ina l ly in tended d i agnos t i c function. 

NAA -SR -MEMO - 1202 5 
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N A A - S R - M E M O - 1 1 1 4 8 UNCL 

T I T L E : AN ANALYSIS OF THE WORLD POPULATION DENSITY DISTRIBUTION 

AUTHOR: G. P . Kenfield and R. M. M c A d a m s 7 - 1 6 - 6 5 

ABSTRACT: An a n a l y s i s is m a d e ot the w o r l d ' s populat ion dens i ty d i s t r i b u t i o n to eva lua te the 
po ten t ia l haz"—' '•- *' '"'•-— '* ~ ' " -'-™ *•"" "*' - <=M A D 
r e a c t o r . A 1 
in the r e p o r t 

An a n a l y s i s is m a d e ot the wor ld s populat ion dens i ty i _, - _ _ 
po ten t ia l h a z a r d to the populat ion a s a r e s u l t of the r a n d o m r e e n t r y of a SNAP 
r e a c t o r . A t w o - p a r t l i t e r a t u r e su rvey p rov ided the n e c e s s a r y in fo rmat ion p r e s e n t e d 

NAA-SR-MEMO-11149 UNCL 

T I T L E : P R O P E R T I E S OF CLADDING MATERIALS FOR SNAP HYDRIDE REACTORS 

AUTHOR: G, F . Burdi 3-22-65 

ABSTRACT: Th i s r e p o r t has been pub l i shed to i n c r e a s e the usab i l i ty of p r e v i o u s l y co l l ec ted and 
c l a s s i f i ed in fo rmat ion by d i s t r i bu t i ng th i s compi led in fo rmat ion in an unc l a s s i f i ed 
r e p o r t . This r e p o r t conta ins c u r r e n t l y ava i l ab l e p r o p e r t y da t a on po ten t i a l c ladding 
m a t e r i a l s for SNAP hyd r ide r e a c t o r s and was compi l ed unde r the d i r e c t i o n of the 
A t o m i c s In t e rna t iona l SNAP G e n e r a l Support ing Technology P r o g r a m . 

N A A - S R - M E M O - 1 1 1 7 3 CONF RD 

T I T L E : EVALUATION OF A CAST LITHIUM HYDRIDE SHIELD B A C K F I L L E D WITH 
LITHIUM M E T A L 

AUTHOR: J . A. Ouealy 3-16-65 

A B S T R A C T : P r e p a r a t i o n , t e s t i ng , and eva lua t ion of a c a s t l i t h i u m hyd r ide sh ie ld conta in ing l i t h i u m 
m e t a l in the vo ids be tween the sh ie ld v e s s e l and l i t h i u m hyd r ide a s wel l a s within the 
c r a c k s and vo ids i n s ide . 

N A A - S R - M E M O - 1 2 02 3 
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NAA-SR-11205 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SNAP lOA T H E R M O E L E C T R I C MODULE POST-
MATERIAL BOND CHARACTERISTICS 

R. M. Wi l l a rd 

MORTEM EXAMINATIONS AND 

12-15-65 

SNAP lOA 500-w t h e r m o e l e c t r i c qual i f icat ion t e s t modu les w e r e examined d e s t r u c ­
t ive ly a f te r t e s t i ng . Th i s r e p o r t d i s c u s s e s the r e s u l t s of the d e s t r u c t i v e examina t ion 
and c h a r a c t e r i z e s the behav io r of c r i t i c a l m a t e r i a l bonds dur ing t e s t i ng . In p a r t i c ­
u l a r , the r e p o r t d e s c r i b e s the effects of p ro longed ope ra t ion (10,000 hr) at t e m p e r a ­
t u r e s (970 to 1030°F) on the behav io r of such m a t e r i a l s a s : SiGe t h e r m o e l e c t r i c 
a l loy, c o p p e r - a l u m i n u m diffusion bonds , n i c k e l - t u n g s t e n - g o l d diffusion bonds , and 
m o l y b d e n u m - a l u m i n a b r a z e d bonds . The e l ec t ron m i c r o p r o b e was used to c h a r a c t e r ­
ize the p e r f o r m a n c e of the m a t e r i a l s . 

NAA-SR. 11206 CONF RD 

T I T L E : PRELIMINARY TEST RESULTS - SNAP lOA F S - 3 

AUTHOR: 

ABSTRACT: 

S. Miner , L, Bixon and D, B r i n k m a n 9 -1 -65 

The S lOFS-3 was the f i r s t SNAP 1 OA flight s y s t e m to unde rgo the comple t e SNAP 1 OA 
t e s t p r o g r a m . Fol lowing success fu l comple t ion of shock and v ib r a t i on t e s t ing , the 
s y s t e m w a s loaded wi th fuel and NaK. The s y s t e m was then t h e r m a l and n u c l e a r 
a c c e p t a n c e t e s t e d and b rough t up to fu l l -power ope ra t ion a t des ign condi t ions . This 
r e p o r t c o v e r s the a c c e p t a n c e t e s t i ng and the f i r s t 90 days of power ope ra t i on t e s t s 
which have been succes s fu l l y comple t ed at des ign condi t ions in a s i m u l a t e d space 
e n v i r o n m e n t . 

NAA-SR-11207 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

MAGNETIC MOMENTS AND VEHICLE TORQUES IN THE SNAP lOA 

T. J. Boyle and R. M, Ga lan t ine 10-1-65 

Smal l m a g n e t i c d ipole m o m e n t s a r i s e in the SNAP lOA n u c l e a r e l e c t r i c power s y s t e m 
due p r i n c i p a l l y to the p e r m a n e n t magne t m the e l e c t r o m a g n e t i c pump and c u r r e n t 
flowing in the t h e r m o e l e c t r i c c o n v e r t e r . The dipole m o m e n t s i n t e r a c t with the 
e a r t h ' s m a g n e t i c field to p r o d u c e t o r q u e s on the orb i t ing v e h i c l e . This r e p o r t 
d e s c r i b e s the n a t u r e of t h e s e t o r q u e s , d i s c u s s e s the p r o c e d u r e s which have been 
used to eva lua te t hem, and d i s c u s s e s m e t h o d s for r educ ing t h e m . 

N A A - S R . M E M O - 1 1 2 2 6 CONF DI 

T I T L E : POST TEST EXAMINATION OF P - E L E M E N T S IN T / E PUMPS DEV-4 AND DEV-5 

AUTHOR: E. L. Reed 4 . 5 . 6 6 

ABSTRACT: P h o t o m i c r o g r a p h s of the cold s ide of the P . e l e m e n t s f rom T / E P u m p s D E V . 4 and 
D E V . 5 a r e exhib i ted and d i s c u s s e d . The r e s u l t s w e r e not conc lus ive ; but t h e r e 
a p p e a r e d to be s igni f icant ly l e s s con tamina t ion in the t i n - f r e e l ead t e l l u r i d e m a t e r ­
i a l s f rom t h e s e p u m p s , than has been o b s e r v e d in the l ead t m t e l l u r i d e type of 
P . e l e m e n t s af ter c o m p a r a b l e p e r i o d s of p e r f o r m a n c e t e s t i n g . 

NAA-SR-MEMO-12 02 3 
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NAA-SR. M E M O . 11240 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

SlOA FSM-1 SYSTEM TEST DATA LIBRARY, VOLUMES I, II, III, AND IV 

W. F . M a r t e n 3-18-65 

The following l i s t s u m m a r i z e s the SlOA FSM-1 da ta and a s s o c i a t e d d o c u m e n t s which 
a r e on file in v o l u m e f o r m in a s y s t e m t e s t da ta l i b r a r y being ma in t a ined in Building 
057, Santa Susana, b y D / 7 2 2 . 2 5 1 . 

1) A s s e m b l y r e c o r d s . c o m p l e t e h i s t o r y of a s s e m b l y p h a s e including ident i f i ­
ca t ion of componen t s , inspec t ion c o v e r a g e and s y s t e m checkout . 

2) Shock and Vib ra t i on T e s t R e c o r d s - c o m p l e t e h i s t o r y of shock and v i b r a t i o n 
t e s t i ng including al l m e c h a n i c a l and e l e c t r i c a l check s h e e t s , p e r f o r m a n c e 
eva lua t ion and t e s t d i s c r e p a n c i e s . 

5) T h e r m a l T e s t R e c o r d s - inc ludes al l t e s t spec i f i ca t ions , t e s t r e p o r t s , o p e r ­
at ing d i s c r e p a n c i e s and pe r iod i ca l l y conducted check s h e e t s . 

4) T h e r m a l T e s t Data Col lec ted - i nc ludes a l l o r i g i n a l da ta l o g g e r s h e e t s and 
o r ig ina l s y s t e m p e r f o r m a n c e curvets g e n e r a t e d dur ing the t h e r m a l t e s t i ng 
f rom Augus t 2 3, 196 3 to J a n u a r y 17, 1964. 

NAA-SR-MEMO-11242 CONF DI 

T I T L E : INTERIM R E P O R T ON ADVANCED SNAP lOA MODULE P E R F O R M A N C E 

AUTHOR: A. B. Sorkin and J . E. Koch 4 - 6 - 6 5 

ABSTRACT: The p e r f o r m a n c e da ta and a n a l y s i s of the high t e m p e r a t u r e m o d u l e s at an a p p r o x i ­
m a t e hot junct ion t e n n p e r a t u r e of 1 300 F has been p r e s e n t e d . Examina t ion of s t a c k s 
be fore find a f te r s teady s t a t e and t h e r m a l cycl ing t e s t s have shown tha t p r o b l e m 
a r e a s ex i s t in t h e s e m o d u l e s when t e s t e d at 1 300 F . 

NAA-SR-MEMO-11 306 CONF RD 

T I T L E : 

AUTHOR: 

ABSTRACT: 

CONTROL DRUM CALIBRATION 

T. L. Langel l and H. D. May 3-24-65 

The r eac t iv i ty wor th at any angu la r pos i t ion w a s n e a r p r e d i c t e d con t ro l d r u m w o r t h 
c u r v e in the qual i f ica t ion t e s t spec i f ica t ion (NR 7661-23) . T e s t r e s u l t s t h e r e f o r e 
m e e t the r e q u i r e m e n t s e s t a b l i s h e d by the spec i f i ca t ion . Con t ro l d r u m pos i t ion i nd i ­
c a t o r ca l i b r a t i on c u r v e s w e r e p lo t ted showing Datex P r e c i s i o n Pos i t i on i nd i ca to r 
r e ad ings v s . flight pos i t ion s e n s o r ou tpu t s . 

NAA-SR-MEMO-12023 
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NAA.SR.MEMO-11 331 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

SNAP lOA FUEL ELEMENT ENVIRONMENTAL TEST STATUS REPORT, JANUARY. 
MARCH, 1965 

J. L. Isaacs 4.29.65 

None of the 120 fuel elements being tested in this program had a hydrogen loss (per . 
meation) rate which exceeded the specified failure limit of 2.0 cc (STP)/hr at 1200 F . 
All elements have now completed pre-endurance testing and at least 2300 hr of the 
scheduled 1 yr of endurance. In addition, ten elements have completed 1 yr of 
endurance. 

h" NAA.SR-MEMO-1133I CONF RD 

TITLE: SNAP lOA ENVIRONMENTAL TEST STATUS REPORT, JANUARY - MARCH, 19b5 

AUTHOR: J. L. Isaacs 4.29.65 

ABSTRACT: This report contains the data from the fuel element environmental test program. 

NAA.SR-11400 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

FUSAK . A COMPUTING CODE FOR THEORETICAL EVALUATION OF SNAP 8 AND 
SNAP lOA FUEL ELEMENT PERFORMANCE DURING REACTOR OPERATION 

M. E. Nathan l l . l - b 5 

The FUSAK computing code, developed for rigorous analysis of performance of 
SNAP 8 and SNAPA fuel elements under any mode of reactor operating conditions, is 
described. A FUSAK computation for a part icular fuel element of a SNAP reactor 
core evaluates hydrogen redistribution equilibrium dissociation p re s su re and 
hydrogen permeation for selected time steps. 

NAA-SR-MEMO-11422 CONF RD 

TITLE: 

AUTHOR: 

ABSTRACT: 

EFFECTIVE THERMAL CONDUCTIVITY OF A LITHIUM HYDRIDE SHIELD BACK­
FILLED WITH LITHIUM METAL 

P. H. Horton 6-3-65 

An effective value for the bulk thermal conductivity of a cast lithium hydride shield 
backfilled with lithium metal was determined to be 3.65 i 0.35 BTU/hr ft "F in both 
the heat up and cool down tests in the temperature range of 700 to 900"F. The ther­
mal conductivity of the same shield, pr ior to the lithium metal backfill, was deter-
mined to be 2.9 BTU/hr ft "F for the same temperature range. A 26% increase in 
thermal conductivity was achieved by the lithium backfill of the shield. 

NAA-SR.MEMO-11459 CONF RD 

TITLE: SNAP lOA ENVIRONMENTAL TEST STATUS REPORT APRIL.JUNE. 1965 

AUTHOR: J. L. Isaacs 6.24-65 

ABSTRACT: This report contains the data from the fuel element environmental test program. 
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N A A - S R - M E M O - I I 4 6 2 UNCL 

T I T L E : SNAPSHOT BRIEFINGS GIVEN AT VANDENBERG AIR FORCE BASE PRIOR '1 O 
LAUNCH 

AUTHOR: W. F . Heine 6 - iO-65 

ABSTRACT: On Apr i l 5, 1966, SNAP lOA, the f i r s t n u c l e a r r e a c t o r in h i s t o r y to be put into sp<ic «-
o rb i t , was succes s fu l l y l aunched at Vandenbe rg A i r F o r c e B a s e . A few hour s l a t e r 
it a ch i eved full c r i t i c a l i t y in o rb i t , and o p e r a t e d for 43 d a y s . The SNAP 1 OA s y s t e m 
was deve loped for the Atomic E n e r g y C o m m i s s i o n by A t o m i c s In te rna t iona l , a Divi­
sion of Nor th A m e r i c a n Aviat ion, Inc. 

Dur ing the s e v e r a l w e e k s p r e p a r a t o r y to the launch, AT gave b r i e f ings to A i r F'orrc-
and c iv i l ian c o n t r a c t o r p e r s o n n e l at the b a s e , and to loca l publ ic off ic ia ls . E a c h 
sec t ion of t h i s r e p o r t was one of the b r i e f ings given, s o m e of t h e m s e v e r a l d i f ferent 
t i m e s , excep t for the l a s t s ec t ion . The l a s t s ec t ion w a s a s t a t e m e n t of a p r o c e d u r e 
p r e p a r e d a s guidance for b a s e p e r s o n n e l , but w a s not given a s an o r a l b r i e f ing . 

NAA-SR-MEMO-11515 CONF RD 

T I T L E : A MOLD R E L E A S E FOR CASTING LITHIUM HYDRIDE 

AUTHOR: E, C, Ph i l l i p s 7 -30 -65 

ABSTRACT: D e s c r i b e s a mold r e l e a s e for u s e in cas t ing l i t h i u m h y d r i d e . The mold r e l e a s e 
a l lows ea sy s e p a r a t i o n of the ca s t l i t h i u m hyd r ide f r o m the mold without d a m a g e . 

NAA-SR-11547 CONF RD 

T I T L E : ENVIRONMENTAL TESTING SNAP lOA F U E L E L E M E N T S 

AUTHOR: J . L. I s a a c s 12 -25-65 

ABSTRACT: The hydrogen b a r r i e r in fuel elemt-'nts for SNAP lOA r e a c t o r s has shown good h y d r o ­
gen r e t en t ion p r o p e r t i e s a t t e m p e r a t u r e s ove r 300°F h igher than the m a x i m u m des ign 
fuel t e m p e r a t u r e of the r e a c t o r (1085°F) . In fact, a t e m p e r a t u r e e x c u r s i o n to 1475° F 
did not s e v e r e l y d a m a g e the hydrogen b a r r i e r of any of the 24 fuel e l e m e n t s involved. 
Thus , the fuel e l e m e n t s have d e m o n s t r a t e d a l a r g e m a r g i n of safety for ope ra t ion in a 
SNAP lOA r e a c t o r . 

N A A - S R - M E M O - 1 1 6 6 3 CONF DI 

T I T L E : HIGH T E M P E R A T U R E T H E R M O E L E C T R I C PROGRAM D E V E L O P M E N T STATUS 

AUTHOR: J. Wal te r and R, F . Wilson 8 -12-65 

ABSTRACT: P r i n c i p a l a c h i e v e m e n t s of 1300°F module d e v e l o p m e n t effor ts in FY 1965. 
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T I T L E : SNAPSHOT F A I L U R E ANALYSIS R E P O R T _ JOINT L M S C / A I FINAL F A I L U R E 
R E P O R T 

AUTHOR: 

ABSTRACT: 

J . F . P o h l m a n , G e n e r a l E d i t o r 9.30.65 

This r e p o r t p r e s e n t s the combined effor ts of the SNAPSHOT P r o g r a m staffs of the 
Lockheed M i s s i l e s & Space Company and the A t o m i c s In t e rna t iona l Div i s ion of Nor th 
A m e r i c a n Avia t ion, Inc. , to d e t e r m i n e the c a u s e of shutdown of the SNAP lOA/Agena 
s p a c e c r a f t a f te r 43 days of s i n g u l a r l y succe s s fu l o r b i t a l o p e r a t i o n . A b r i e f h i s t o r y 
of the ope ra t i ng c h a r a c t e r i s t i c s of the s p a c e c r a f t up to the t i m e of f a i l u re i s inc luded 
to p rov ide a backg round helpful to a ful ler u n d e r s t a n d i n g of the f a i lu re a n a l y s i s . 

N A A . S R . 11642 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

THE P R E D I C T E D FISSION PRODUCT DECAY OF SNAPSHOT I 

W. B . Saye r and R. S. H a r t 1-15-66 

SNAPSHOT-1 was the f i r s t flight t e s t of a d i r e c t power c o n v e r s i o n s y s t e m u t i l i z ing a 
n u c l e a r r e a c t o r a s the hea t s o u r c e . Th i s r e p o r t shows the ca l cu la t ed f i s s ion p r o d u c t 
i nven to ry fo rmed dur ing the o rb i t a l o p e r a t i o n of the SNAP lOA r e a c t o r and the p r e ­
d ic ted decay of th i s ac t iv i ty and the a s s o c i a t e d g a m m a r ad i a t i on l e v e l s . A b r i e f s y s ­
t e m d e s c r i p t i o n and s u m m a r y of the o p e r a t i o n a l p h a s e i s inc luded . 

N A A - S R . 11761 UNCL 

T I T L E : 

AUTHOR: 

ABSTRACT: 

RADIOLOGICAL A S P E C T S OF R E E N T R Y BURNUP OF SNAP REACTORS 

C. A, Wil l is 3-25-66 

R e e n t r y bu rnup of SNAP r e a c t o r s m a y p r o d u c e low l e v e l s of wor ldwide fal lout . The 
In t e rna t i ona l C o m m i s s i o n on Rad io log ica l P r o t e c t i o n has r e c o m m e n d e d a populat ion 
dose l i m i t of 2 r e m in 30 y r . The f a c t o r s affecting the choice of a populat ion dose 
c r i t e r i o n a r e r e v i e w e d in t h i s r e p o r t . T h e s e f a c t o r s inc lude r ad io log ica l safety 
h i s t o r y and t r ad i t i on , r ad iob io log ica l knowledge, o the r r ad i a t i on c r i t e r i a , and the 
b io log ica l s ign i f icance of c r i t e r i a d o s e s . No safety jus t i f i ca t ion i s found for r e d u c . 
t ion of the I C R P l i m i t . Th i s 2 . r e m in 3 0 - y r dose i s wel l within the r ange of v a r i a t i o n 
of n a t u r a l background r ad i a t i on . Popula t ion safety r e q u i r e m e n t s a r e sa t i s f i ed if the 
dose i s l e s s than the I C R P c r i t e r i o n . Many p o s s i b l e s o u r c e s of a r t i f i c i a l , n o n m e d i c a l 
r ad i a t i on could con t r ibu te to the populat ion d o s e . F o r planning p u r p o s e s , it i s 
r e c o m m e n d e d that o n e - e i g h t h the popula t ion dose , 0.25 r e m / 3 0 y r , be taken a s the 
a l lowable dose f r o m SNAP r e a c t o r app l i c a t i ons . 
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T I T L E : D E V E L O P M E N T O F A SOLID STATE NEUTRON D E T E C T O R F O R SNAP lOA 

AUTHOR: A. C h e s a v a g e 3-25-66 

ABSTRACT: E l e c t r o n i c d e v i c e s , p r i m a r i l y s e m i c o n d u c t o r s , d e g r a d e in a n u c l e a r r ad ia t ion en­
v i r o n m e n t . In a r e a c t o r e n v i r o n m e n t m o s t of the d a m a g e is due to fas t n e u t r o n s . 
The l i t h ium hydr ide sh ie ld on SNAP 1 OA w a s des igned to a t t enua te the fas t neu t ron 
e x p o s u r e a t the i n s t r u m e n t c o m p a r t m e n t to a t o l e r a b l e l e v e l . To eva lua te sh ie ld 
e f fec t iveness fas t n e u t r o n d e t e c t o r s w e r e deve loped . Eight d e t e c t o r s w e r e i n s t a l l ed 
in the SNAP lOA F S - 4 flight s y s t e m . Th i s r e p o r t d i s c u s s e s the deve lopmen t and in­
flight da ta of t h e s e d e t e c t o r s . 

N A A - S R - M E M O . 12023 

81 



I I I . SNAP lOA PAPERS 



SNAP lOA P A P E R S 

T I T L E : SPACE NUCLEAR POWER CONVERSION SYSTEM 

AUTHOR: C. E. Johnson, M. G. Coombs and R. L. H i r s c h (AI) 

P R E S E N T E D : N A E . C O N - I R E , May 2, 1959 

T I T L E : ATOMS IN SPACE 

AUTHOR: Staff 

P R E S E N T E D : Nuc leon ic s , July I960 

T I T L E : THE PRACTICAL APPLICATION OF SPACE NUCLEAR POWER IN THE 19b0 's 

AUTHOR: J . R. Welch, H. M. Dieckamp (AI) and Lt . Col. G. M. A n d e r s o n (USAF) 

P R E S E N T E D : In t e rna t i ona l A s t r o n a u t i c a l C o n g r e s s , Augus t I960 , Stockholm, Sweden 

T I T L E : THE SNAP 2 C O N C E P T 

AUTHOR: H. M. D i e c k a m p (AI) 

P R E S E N T E D : ARS Space P o w e r Sys t e tns Confe rence , Santa Monica , Ca l i fo rn ia , S e p t e m b e r 27 
I960 

T I T L E : STATUS OF THE SNAP 2 REACTOR 

AUTHOR: R. D, Keen and R. E. Egg les ton (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Ca l i fo rn ia , S e p t e m b e r 27 
I960 

T I T L E : SNAP 2 POWER CONVERSION STATUS 

AUTHOR: D. L. Southam (Thompson Ramo Woolr idge) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Ca l i fo rn ia , S e p t e m b e r 27 
I960 

T I T L E : SNAP T H E R M O E L E C T R I C SYSTEMS 

AUTHOR: A. W. T h i e l e and M. G, Coombs (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Ca l i fo rn ia , S e p t e m b e r 27 
I960 
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SNAP lOA P A P E R S 

T I T L E : SNAP 2 SYSTEM AND VEHICLE INTEGRATION 

AUTHOR: D. J. C o c k e r a m and R. L. W a l l e r s t e d t (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Cal i forn ia , S e p t e m b e r 2 7 . 3 0 , 
I960 

T I T L E : EVALUATION OF SNAP SAFETY FOR SPACE REACTOR A P P L I C A T I O N 

AUTHOR: F . D. A n d e r s o n and J. G. Lundholm, J r . (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica, Cal i fornia , S e p t e m b e r 27-30 , 
I960 

T I T L E : P R O B L E M S ASSOCIATED WITH THE D E V E L O P M E N T OF A THERMIONIC 
CONVERSION REACTOR 

AUTHOR: R. L. H i r s c h and J. W. Holland (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica, Cal i forn ia , S e p t e m b e r 27-30 , 
I960 

TITLE: THE EXPERIMENTAL AND ANALYTICAL PROGRAMS FOR REENTRY BURNUP 
OF SNAP REACTORS 

AUTHOR: P. D, Cohn (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Cal i forn ia , S e p t e m b e r 27-30 , 
I960 

T I T L E : SHIELD DESIGN F O R SNAP REACTORS 

AUTHOR: V. Kesh i sh i an (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica, Ca l i forn ia , S e p t e m b e r 27- 50, 
I960 

T I T L E : THE A P P L I C A T I O N OF SNAP UNITS IN CURRENT SPACE VEHICLES 

AUTHOR: J, R. Wetch and J. G. Lundholm, J r . (AI) 

P R E S E N T E D : ARS Space P o w e r S y s t e m s Confe rence , Santa Monica , Ca l i forn ia , S e p t e m b e r 27-30 , 
I960 
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SNAP lOA P A P E R S 

T I T L i : : THE SNAP PROGRAM PRESENT STATUS AND F U T U R E P R O S P E C T S 

AUTHOR: Lt . Col. G. M. A n d e r s o n (USAF) 

P R E S E N T E D : Atomi t s I ndus t r i a l F o r u m , D e c e m b e r I960 

T I T L E : COMPACT REACTORS FOR SPACE POWER 

AUTHOR: H. M. D ieckamp , R. Balen t and J . R. Wetch (AI) 

P R E S F : N T E D : Nuc leon ic s , Apr i l 1961, p . 7 3 

T I T L E : SUMMARY OF SNAP NUCLEAR SPACE POWER SYSTEMS 

AUTHOR: E. B, B a u m e i s t e r (AI) 

P R E S E N T E D : A R S - 6 1 - S A - 5 2 , June 19bl 

T I T L E : SPACE REACTOR POWER 

AUTHOR: J . R. Wetch and M. G. Coombs (AI) 

P R E S E N T E D : Amer i c an Rocket Society, Space F l igh t R e p o r t to Nation, Oc tobe r 9 -15 , 1961 

T I T L E : NUCLPJAR AUXILIARY POWER - WATTS TO MEGAWATTS - SNAP 

AUTHOR: R. Balent (AI) 

P R E S E N T E D : In t e rna t iona l Sympos ium on A e r o s p a c e N u c l e a r P r o p u l s i o n , Oc tober 23 -27 , 1961, 
L a s Vegas , Nevada 

T I T L E : REACTOR POWER FOR COMMUNICATIONS S A T E L L I T E S 

AUTHOR: A. B. Mar t i n (AI) 

P R E S E N T E D : Annual Confe rence of the Atomic Indus t r i a l F o r u m , N o v e m b e r 6 -8 , 1961, 
Chicago, I l l inois 

T I T L E : : HAZARDS ASSOCIATED WITH NUCLEAR POWER REACTORS IN SPACE 
APPLICATIONS 

AUTHOR: P . G. Lafyat is 

P R E S E N T E D : ARS P a p e r 1764-61 
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SNAP lOA P A P E R S 

T I T L E : SNAP II ROTATIONAL S P E E D CONTROL 

AUTHOR: W. E . D a u t e r m a n and E. J. Viton (AI) 

P R E S E N T E D : IRE T r a n s on NucI Sci , J a n u a r y 1962, p . 151 

T I T L E : NUCLEAR SPACE POWER SYSTEMS - THE SNAP REACTORS 

AUTHOR: R. E. W i m m e r (AI) 

P R E S E N T E D : A I E E Winte r Meet ing , New York, F e b r u a r y 1962 

T I T L E : PRECISION NONDESTRUCTIVE TESTING OF T H E R M O E L E C T R I C MATERIALS 

AUTHOR: S. H. F i t ch , J, W. M o r r i s (AI) 

P R E S E N T E D : Spr ing Nat ional Convent ion of the Society for Nondes t ruc t i ve Tes t ing , Apr i l 9-1 5, 
1962, Cleve land , Ohio 

T I T L E : NUCLEAR REACTOR POWER SOURCES 

AUTHOR: C. K, Smith (AI) 

P R E S E N T E D : 16th Annual P o w e . S o u r c e s Confe rence , May 22-24 , 1962, Red Bank, New J e r s e y 

T I T L E : NUCLEAR REACTOR SPACE POWER SYSTEMS 

AUTHOR: J . R. Wetch and M. G. Coombs (AI) 

P R E S E N T E D : AIEE A e r o s p a c e Techn i ca l Conferc>nce. June 17-22, 1962, Denver , Co lorado 

T I T L E : F L I G H T TEST CRITERIA F O R REENTERING SNAP SYSTEM 

AUTHOR: Staff (SID Div of NAA) 

P R E S E N T E D : A F S W C - T D R - 6 2 - 8 3 , Novemb er 1962 

T I T L E : STATIC NUCLEAR T H E R M O E L E C T R I C SYSTEM FOR SPACE 

AUTHOR: P . E. K u e s e r (West inghouse) 

P R E S E N T E D : Appl . Ind. , No. 64, 402-5 (J imuary 1963) 
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SNAP lOA P A P E R S 

T I T L E : SAFETY ANALYSIS R E P O R T - SNAPTRAN 2 / l O A - l S A F 1 : T Y TESTS 

AUTHOR: F . L. Ben tzen (Ph i l l i p s P e t r o l e u m ) and R. L. DeHerm. in (AI) 

P R E S E N T E D : IDO-16825, Janviary 28, 196 3 

T I T L E : R E E N T R Y FLIGHT DEMONSTRATION NO. O N E ( R F D - l ) : FINAL SNAP lOA 
SAFETY FLIGHT TEST PLAN 

AUTHOR: C. E, E r i c k s o n , et al (Sandia C o r p . ) 

P R E S E N T E D : S C . R R . 6 4 . 5 0 1 , M a r c h 1963 

T I T L E : NUCLEAR REACTOR SYSTEMS 

AUTHOR: G. Mon tgomery A n d e r s o n (AEC) 

P R E S E N T E D : A s t r o n a u t i c s & A e r o s p a c e Eng. , May 1963 

T I T L E : ORBITAL TESTING OF SNAP SYSTEMS 

AUTHOR: G. E . Aus t in , L t . Col . , USAF 

P R E S E N T E D : A s t r o n a u t i c s & A e r o s p a c e Eng. , May 1963 

T I T L E : NUCLEAR REACTOR SYSTEMS 

AUTHOR: G. M. A n d e r s o n , L t . Col. , USAF 

P R E S E N T E D : A s t r o n a u t i c s & A e r o s p a c e E n g i n e e r i n g , May 1963 

T I T L E : ORBITAL TESTING OF SNAP SYSTEMS 

AUTHOR: L t . Col. G. E . Aus t in , USAF 

P R E S E N T E D : A s t r o n a u t i c s & A e r o s p a c e E n g i n e e r i n g , May 1963 

T I T L E : SNAP lOA E L E C T R O N I C S IRRADIATION PROGRAM SUMMARY 

AUTHOR: D. M. Walke r and J. D. Howell (AI) 

P R E S E N T E D : I E E E S u m m e r G e n e r a l Meet ing, June 1 6 . 2 1 , 1963, To ron to , Canada 
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SNAP lOA PAPERS 

TITLE: NUCLEAR RADIATION EFFECTS ON POTENTIAL NUCLEAR SPACECRAFT 
THERMAL CONTROL MATERIALS 

AUTHOR: J, E, Gi l l igan (Lockheed) 

P R E S E N T E D : A m e r i c a n N u c l e a r Society Meet ing , N o v e m b e r 1963, New York 

T I T L E : E X P E R I M E N T S WITH W A T E R - R E F L E C T E D , UNDERMODULATED, ZIRCONIUM 

HYDRIDE CRITICAL ASSEMBLIES 

AUTHOR: L. 1. Moss (AI) 

P R E S E N T E D : TID.18880 , 1963 

T I T L E : AN EVALUATION OF SYSTEMS FOR NUCLEAR AUXILIARY POWER 

AUTHOR: U. S. A tomic E n e r g y Co inmis s io n 

P R E S E N T E D : TID-20079, J a n u a r y 1964 

T I T L E : SNAPTRAN 2 / I D A - 3 POST DESTRUCTIVE TEST REACTOR EXAMINATION, 

CLEANUP, AND SAFETY CONSIDERATIONS 

AUTHOR: R. D. F l e t c h e r (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : IDO.17071 , J a n u a r y 1964 

T I T L E : ANALYTICAL STUDIES OF BERYLLIUM ABLATION AND DISPERSION DURING 
REENTRY 

AUTHOR: A. L. Fe i ld , J r . (West inghouse) 

P R E S E N T E D : J o u r n . Spacec ra f t R o c k e t s , J a n u a r y - F e b r u a r y 1964 

T I T L E : S T E P P R O J E C T 

AUTHOR: Ph i l l ips P e t r o l e u m Co. 

P R E S E N T E D : Q u a r t e r l y T e c h n i c a l Repor t , P e r i o d Ending June 1963, I s sued M a r c h 1964 

T I T L E : HIGH T E M P E R A T U R E DIRECT CONVERSION REACTOR "ROMASHKA" 

AUTHOR: R u s s i a n a u t h o r s 

P R E S E N T E D : 3rd UN In t e rna t i ona l Confe rence on the Peacefu l U s e s of A t o m i c E n e r g y , May 1964 
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SNAP lOA P A P E R S 

T I T L E : R E E N T R Y FLIGHT DEMONSTRATION NO. 1 ( R F D - 1 ) : DESIGN, D E V E L O P M E N T 

AND P E R F O R M A N C E OF THE R E E N T R Y VEHICLE 

AUTHOR: C. E . E r i c k s o n , et a l , (Sandia C o r p . ) 

P R E S E N T E D : S C - R R - 6 4 - 5 U , May 1964 

T I T L E : QUALIFYING THE SNAP IDA CONTROL AND R E F L E C T O R ASSEMBLY 

AUTHOR: R. A. Johnson (AI) 

P R E S E N T E D : T r a n s a c t i o n s of A m e r . NucL Society , 7:1 30-1 (June 19b4) 

T I T L E : ENVIRONMENTAL TESTING OF THE SNAP lOA SAFETY FLIGHT VEHICLE 

AUTHOR: D. L. K r e n z (Sandia C o r p . ) 

P R E S E N T E D : A e r o s p a c e Re l i ab i l i ty and Main ta inab i l i ty Confe rence , J u n e - J u l y 1964, Wash ing­
ton, D. C. 

T I T L E : SNAPTRAN 2 / 1 0 A - 3 PHOTOGRAPHY 

AUTHOR: E d g e r t o n , G e r m e s h a u s e n , and G r i e r , Inc. 

P R E S E N T E D : E G G - 1 1 8 3 - 1 0 7 1 , Ju ly 1964 

T I T L E : MATERIALS TESTING REACTOR QUARTERLY R E P O R T , JANUARY-MARCH 1964 

AUTHOR: P h i l l i p s P e t r o l e u m 

P R E S E N T E D : IDO-16994, Augus t 1964 

T I T L E : NUCLEAR SPACE POWER SYSTEMS 

AUTHOR: H. M. D i e c k a m p (AI) 

P R E S E N T E D : AI i n t e r n a l p a p e r , S e p t e m b e r 1964 

T I T L E : R E A C T O R DIRECT CONVERSION UNITS 

AUTHOR: H. M, D i e c k a m p (AI) 

P R E S E N T E D : 3rd U. N. Confe rence on Peacefu l Uses of A tomic E n e r g y , Geneva, Swi t ze r l and 
S e p t e m b e r 1964 
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SNAP lOA P A P E R S 

T I T L E : REENTRY F L I G H T DEMONS NO. 1 { R F D - 1 ) : DATA BOOK 

AUTHOR: C. E. E r i c k s o n (Sandia C o r p . ) 

P R E S E N T E D : S C - R R . 6 4 - 5 0 2 , S e p t e m b e r 1964 

T I T L E : AN INSTRUMENT F O R THE MEASUREMENT O F T / E CONVERTER RESISTANCE 

AUTHOR: D. J. Sobo (AI) 

P R E S E N T E D : ISA, New York, Oc tober 1964 

T I T L E : USE OF ENERGY DENSITY MEASUREMENTS TO CALIBRATE NUCLEAR 
D E T E C T O R S DURING THE S N A P T R A N - 3 DESTRUCTIVE E X P E R I M E N T S 

AUTHOR: D. F . Padd le fo rd , et al (AI) 

P R E S E N T E D : T r a n s . A m . Nucl . S o c , 7:384 (November 1964) 

T I T L E : SNAPTRAN 2 / 1 0 A - 3 DESTRUCTIVE TEST RESULTS 

AUTHOR: W. E. K e s s l e r , et a l (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : T r a n s . A m . Nucl . S o c , 7:383 (November 1964) 

T I T L E : DESIGN AND FABRICATION O F SNAP R E A C T O R VESSELS 

AUTHOR: T. L, A n d e r s o n and I. A. Awtamonow (AI) 

P R E S E N T E D : Am. Soc. of Mech . Eng . Win te r Meet ing , N o v e m b e r - D e c e m b e r 1964, New York 

T I T L E : DESIGN OF THE SNAP 1 OA REACTOR 

AUTHOR: A, W. D a l c h e r and J . D. Sou ther land (AI) 

P R E S E N T E D : Society of Au tomot ive E n g i n e e r s , 1964, New York 

T I T L E : SPACE POWER SYSTEMS STATE OF THE ART 

AUTHOR: G. Szego 

P R E S E N T E D : AIAA P a p e r #64-525 (1964) 

N A A-SR-M EMO -12 02 i 
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SNAP lOA P A P E R S 

T I T L E : BEHAVIOR OF SNAP lOA DURING ORBITAL REENTRY 

AUTHOR: D. K. Nelson (AI) 

P R E S E : N T E D : A m e r i c a n Ins t i tu te of A e r o n a u t i c s & A s t r o n a u t i c s , 1964, P a p e r No. 64 -473 

T I T L E : RADIOLOGICAL A S P E C T S OF SNAPTRAN 2 / l O A - 5 DESTRUCTIVE TESTS 

AUTHOR: O. L. C o r d e s , et al (Ph i l l ips P e t r o l e u m ) 

P R E S E N T E D : IDO-17038 (1964) 

T I T L E : SNAPTRAN 2 / 1 0 A - 3 DESTRUCTIVE TEST R E S U L T S 

AUTHOR: W, E. K e s s l e r , et al (Ph i l l ips P e t r o l e u m ) 

P R E S E N T E D : IDO-17019, J a n u a r y 1966 

T I T L E : RADIATION TOLERANT S T A R T U P C O N T R O L L E R FOR SNAP lOA 

AUTHOR: R. H. Wagner (Bendix Corp , ) 

P R E S E N T E D : ffiEE T r a n s , on Nucl . Sci . , F e b r u a r y 1965 

T I T L E : SNAP REACTOR CONTROL DRUM ACTUATORS 

AUTHOR: I, Rowe (AI) 

P R E S E N T E D : I E E E T r a n s , on Nucl . S c i . , F e b r u a r y 1965 

T I T L E : S T E P P R O J E C T QUARTERLY R E P O R T , O C T O B E R . D E C E M B E ; R 196 3 

AUTHOR: E. R. Oetken (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : IDO-17058 M a r c h 1965 

T I T L E : D E V E L O P M E N T OF SNAP lOA EXPANSION COMPENSATOR 

AUTHOR: S, Sudar (AI) 

P R E S E N T E D : T r a n s , of A m e r . Nucl . S o c , 8:149 (May I9b5) 

N A A - S R - M E M O - 1 2 023 
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SNAP lOA P A P E R S 

T I T L E : D E V E L O P M E N T OF HIGH FLUX RADIANT HEATERS FOR THE SNAP lOA 

GROUND TEST PROGRAM 

AUTHOR: R. Blev i t t (AI) 

P R E S E N T E D : T r a n s , of A m e r . Nucl . S o c , 8:150-1 (May 1965) 

T I T L E : HYDROGEN REDISTRIBUTION IN THE SNAP 1 OA REACTOR 

AUTHOR: N. K, Simon (AI) 

P R E S E N T E D : T r a n s , of A m e r . Nucl . S o c , 8 :152-3 (May 1965) 

T I T L E : SNAP lOA REACTOR ANALYSIS 

AUTHOR: J, P , Hawley and W. A. Flynn (AI) 

P R E S E N T E D : T r a n s , of A m e r . Nucl . S o c , 8:160 (May 1965) 

T I T L E : THE D E V E L O P M E N T OF THE SNAP lOA T H E R M O E L E C T R I C P U M P 

AUTHOR: M. A. P e r l o w and K. A. Davis (AI) 

P R E S E N T E D : T r a n s , of A m e r . Nucl . S o c , 8:160-1 (May 19b5) 

T I T L E : SNAPSHOT: HISTORIC FIRST IN SPACE 

AUTHOR: Staff 

P R E S E N T E D : N u c l e o n i c s , 23 : No. 6, 4 3 - 8 (June 1965) 

T I T L E : AUTOMATIC S T A R T U P AND OPERATION OF SNAP IDA FLIGHT SYSTEM IN A 
SIMULATED SPACE ENVIRONMENT 

AUTHOR: D. S. B r i n k m a n and P . J . P e k r u l (AI) 

P R E S E N T E D : A m e r i c a n Nucl . Society , July 28-30 , 1965, J ackson Hole, Wyoming 

T I T L E : SAFETY ANALYSIS R E P O R T , SNAPTRAN 2 / l O A - l AND -2 SAFETY TESTS 

AUTHOR: W. J . Neal (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : IDO-17076, Oc tobe r 1965 

NAA-SR-MEMO-12023 
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SNAP lOA P A P E R S 

T I T L E : WHAT H A P P E N E D TO SNAP- lOA? 

AUTHOR: R. F. Wilson and H. M. Dieckamp (AI) 

P R E S E N T E D : As t ronau t , Aeronau t . , 3:60-5 (October 1965) 

T I T L E : SNAPSHOT PROGRAM RELIABILITY L I F E TEST 

AUTHOR: Staff (Lockheed) 

P R E S E N T E D : TID-2241b , Oc tober 1965 

T I T L E : SNAP lOA FLIGHT VEHICLE NUCLEAR ENVIRONMENT AND RADIATION 

E F F E C T S 

AUTHOR: C. M. Benne t t et al , (Lockheed) 

P R E S E N T E D : TID-22418 , Oc tober 1965 

T I T L E : SNAP lOA, FIRST REACTOR IN SPACE 

AUTHOR: R, A. Johnson , W. T. Morgan and S. R. Rockl in (AI) 

P R E S E N T E D : SAE Nat iona l A e r o n a u t i c & Space E n g i n e e r i n g & Manufac tu r ing Meet ing , 
Los Ange le s , Oc tober 1965 

T I T L E : SNAPSHOT LAUNCH OPERATIONS 

AUTHOR: B. F . Ureda (AI) 

P R E S E N T E D : 12th N u c l e a r Sc ience Sympos ium, October 18-20 , 19b5, San F r a n c i s c o , Ca l i fo rn ia 

T I T L E : SNAP lOA INSTRUMENTATION AND CONTROL D E V E L O P M E N T AND TESTING 

AUTHOR: A. K. Smith and D. Z e r b e l (AI) 

PRE^SENTED: 12th N u c l e a r Sc ience Sympos ium, Oc tober 18-20 , 1965, San F r a n c i s c o , Cal i forn ia 

T I T L E : D E V E L O P M E N T OF THE CONTROL SYSTEM FOR SNAP REACTORS 

AUTHOR: O. P . S tee le , III, L . G. Kellogg and W. G. D e w a r t (AI) 

P R E S E N T E D : 12th Nuc lea r Sc ience Sympos ium, Oc tober 1965, San F r a n c i s c o , Ca l i fo rn ia 

T I T L E : ANALYSIS OF SNAP lOA/2 KINETIC BEHAVIOR USING P U L S E REACTIVITY 

EXCITATIONS 

AUTHOR: W. E. K e s s l e r (Ph i l l ips P e t r o l e u m ) 

P R E S E N T E D : T r a n s . A m e r . Nucl . S o c , 8:495 (November 1965) 

N A A - S R - M E M O - 1 2 0 2 3 
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SNAP lOA P A P E R S 

T I T L E : STATIC CONTROL O F SNAP REACTORS 

AUTHOR: R. A. Johnson and D. J . McGoff (AI) 

P R E S E N T E D : T r a n s . A m e r . Nucl . S o c , 8:527 (November 1965) 

T I T L E : REENTRY BURNUP OF SNAP lOA REACTOR F U E L E L E M E N T S 

AUTHOR: A. W. B a r s e l l and K. Y. Eng (AI) 

P R E S E N T E D : T r a n s . A m e r . Nucl . S o c , 8:545-6 (November 1965) 

T I T L E : FISSION PRODUCT R E L E A S E F R O M IRRADIATED URANIUM-ZIRCONIUM. 

HYDRIDE SNAP F U E L 

AUTHOR: W, M, Cege l sk i (AI) 

P R E S E N T E D : T r a n s . A m e r . Nucl . S o c , 8:547 (November 1965) 

T I T L E : D E V E L O P M E N T OF A RADIATION TOLERANT A L L SOLID STATE TRACKING 
AND COMMAND SYSTEM 

AUTHOR: E. A. Smi th 

P R E S E N T E D : Jo in t A m . Nucl . S o c and A m . S o c for Tes t i ng M a t ' l s . Conf. on Radia t ion 
Effects on E l e c t r o n i c s , S y r a c u s e , New York (1965) 

T I T L E : T H E R M O E L E C T R I C TECHNOLOGY FOR S P A C E - P O W E R SYSTEMS 

AUTHOR: R. L. K lem and W. J . Hclwig (RCA) 

P R E S E N T E D : A m e r . Ins t , of A e r o & A s t r o , 1965, San F r a n c i s c o , Cal i fornia 

T I T L E : OTHER REACTORS 

AUTHOR: Staff 

P R E S E N T E D : P o w e r R e a c t o r Technology, 8:No. 1, 10 3-7 (Winter 19b4-65) 

T I T L E : IRRADIATION OF SNAP SYSTEM E L E C T R I C A L DEVICES IN A HIGH-
T E M P E R A T U R E VACUUM ENVIRONMENT 

AUTHOR: S. J. B a s h a m , et al (Ba t te l l e M e m o r i a l Ins t . ) 

P R E S E N T E D : BMI-X-10120 (1965) 
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SNAP lOA P A P E R S 

T I T L E : INSTRUMENT COMPONENT AND SYSTEMS D E V E L O P M E N T 

AUTHOR: T. J. Boland (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : IDO-17112, 1965 

T I T L E : INSTRUMENTATION ANALYSIS 

AUTHOR: N. Wilde (Ph i l l ips P e t r o l e u m ) 

P R E S E N T E D : IDO-17112, 1965 

T I T L E : FISSION PRODUCT DISPERSION AND R E L E A S E F R O M THE SNAPTRAN 2 / 1 0 A - 3 
DESTRUCTIVE TEST 

AUTHOR: O. L. C o r d e s (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : CONF-650407 (1965) 

T I T L E : P O S T - T E S T PHYSICAL, CHEMICAL, AND METALLURGICAL ANALYSIS OF 
SNAPTRAN- 3 F U E L 

AUTHOR: R. D. F l e t c h e r (Ph i l l i p s P e t r o l e u m ) 

P R E S E N T E D : IDO-17065 (1965) 

T I T L E : SNAP lOA FLIGHT TEST E X P E R I E N C E 

AUTHOR: A. B. Mar t in , H. M. D ieckamp and R. F . Wilson (AI) 

P R E S E N T E D : AI i n t e r n a l p a p e r . F a l l of 1965 

T I T L E : SNAP REACTOR TRANSIENT TEST MACHINE 

AUTHOR: T. L. A n d e r s o n , et a l (AI) 

P R E S E N T E D : ASME Annual Win te r Meet ing , Chicago, 1965 

T I T L E : SNAP lOA REACTOR OPERATION 

AUTHOR: J . P . Hawley (AI) 

P R E S E N T E D : ASME Annual Win te r Meet ing , Chicago , 1965 

N A A - S R - M E M O - 1 2 023 
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SNAP lOA P A P E R S 

T I T L E : SNAP lOA DESIGN, D E V E L O P M E N T , AND F L I G H T TEST 

AUTHOR: R. F . Wilson, H. M. D i e c k a m p and D. J . C o c k e r a m (AI) 

P R E S E N T E D : A m e r . Ins t , of A e r o . & A s t r o . , 1965, San F r a n c i s c o , Ca l i fo rn ia 

T I T L E : RADIATION DOSIMETERS D E V E L O P E D F O R SNAP lOA FLIGHT TEST 

AUTHOR: W. G. K r u s e (Lockheed) 

P R E S E N T E D : I E E E T r a n s a c t i o n s on N u c l e a r Sc ience , F e b r u a r y 1966 

T I T L E : GROUND TESTING OF THE SNAP lOA/AGENA SPACE SYSTEM 

AUTHOR: J . F . P o h l m a n (Lockheed) 

P R E S E N T E D : I E E E T r a n s , on Nucl . S c i . , F e b r u a r y 1966 

T I T L E : SNAP ENVIRONMENT SIMULATION P R O B L E M S 

AUTHOR: W. G. Long, N. F . Dav ie s and M. W a r r e n 

P R E S E N T E D : I E E E T r a n s a c t i o n s on N u c l e a r Sc ience , F e b r u a r y 1966 

T I T L E : CONTROLLED DE_ORBIT 

AUTHOR: J . A. L e o n a r d and W. W. J o s e p h (Sandia C o r p . ) 

P R E S E N T E D : S C - R R - 6 5 - 4 7 2 , M a r c h 1966 

T I T L E : ENVIRONMENTAL TESTING OF SNAP lOA INSTRUMENTATION 

AUTHOR: J, L . Johnson (AI) 

P R E S E N T E D : 12th Annual Ins t , of E n v r i o n m e n t a l Sc i ences Techn i ca l Meet ing and E q u i p m e n t 
Expos i t ion , A p r i l 13-15 , 1966, San Diego, Ca l i fo rn ia 

T I T L E : DESIGN AND TESTING OF THE SNAP IDA T / E POWER CONVERSION SYSTEM 

AUTHOR: S, Rockl in 

P R E S E N T E D : T h e r m o e l e c t r i c S p e c i a l i s t s Confe rence , A I E E / I E E E , May 17-19 , 1966, 
Washington, D. C. 

T I T L E : SNAP lOA - A STATUS R E P O R T 

AUTHOR: R. F . Wilson (AI) 

P R E S E N T E D : Space P o w e r S y s t e m s Eng inee r ing , 1966 

NAA-SR-MEMO-12 02 3 
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IV. SNAP PROGRESS REPORTS 



PROGRESS R E P O R T S 

NAA-SR-1965 S E C R E T 

T I T L E : NUCLEAR AUXILIARY POWER UNIT QUARTERLY PROGRESS R E P O R T FOR 
JANUARY-MARCH 1957 

AUTHOR: J . R. Wetch 9 -1 -57 

NAA-SR-2126 S E C R E T 

T I T L E : NUCLEAR AUXILIARY P O W E R UNIT QUARTERLY PROGRESS R E P O R T FOR 
A P R I L - J U N E 1957 

AUTHOR: Staff 10 -1 -57 

N A A - S R - M E M O - 2 3 7 7 S E C R E T RD 

T I T L E : BI-MONTHLY PROGRESS R E P O R T ON SNAP 2 - COMPONENTS RADIATION 
TESTS F R O M O C T O B E R - N O V E M B E R 1957 

AUTHOR: W. M c C a r t y 12 -3 -57 

N A A - S R - M E M O - 2 3 7 8 S E C R E T RD 

T I T L E : BI -MONTHLY PROGRESS SNAP 2 PROGRESS R E P O R T F R O M OCTOBER 1 TO 
NOVEMBER 30, 1957 

AUTHOR: J , C r o w e , S. Rockl in and M. Sche rb 1 2 - 3 - 5 7 

NAA.SR-2385 S E C R E T RD 

T I T L E : NUCLEAR AUXILIARY POWER UNIT D E V E L O P M E N T PROGRAM SNAP 2 
BI -MONTHLY PROGRESS R E P O R T FOR O C T O B E R - N O V E M B E R 1957 

AUTHOR: Staff 1-1-58 

NAA-SR-2402 S E C R E T 

T I T L E : ANNUAL TECHNICAL R E P O R T . SNAP 2 PROGRAM. JANUARY 1957 TO 
JANUARY 1958 

AUTHOR: Staff 5 - 1 - 5 8 

NAA-SR-2555 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , D E C E M B E R 1957-JANUARY 1958 

AUTHOR: H. M. D i e c k a m p and J . R, Wetch 3-1-58 

N A A - S R - M E M O - 1 2 023 
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PROGRESS R E P O R T S 

NAA-SR-2715 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , F E B R U A R Y - M A R C H 1958 

AUTHOR: H. M. D i e c k a m p and J . R. Wetch 3-15-58 

NAA-SR-2863 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , A P R I L - M A Y 1958 

AUTHOR: H. M. D i e c k a m p 7 - 1 - 5 8 

NAA-SR-3048 SECRET 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , J U N E - J U L Y 1958 

AUTHOR: H. M. D i e c k a m p 10 -1 -58 

NAA-SR.3216 S E C R E T RD 

T I T L E : NUCLEAR AUXILIARY POWER UNIT D E V E L O P M E N T SNAP 2 PROGRAM, 
BI-MONTHLY PROGRESS R E P O R T FOR A U G U S T - S E P T E M B E R 1958 

AUTHOR: H. D i e c k a m p 1 1 - 1 - 5 8 

NAA-SR-MEMO-3399 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , O C T O B E R - N O V E M B E R 1958 

AUTHOR: H, M. D i e c k a m p 1-1-59 

NAA-SR. 344 3 S E C R E T 

T I T L E : SNAP 2 PROGRESS R E P O R T NUMBER 1 

AUTHOR: Staff 1-59 

NAA-SR- ?589 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T . SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , D E C E M B E R 1958-JANUARY 1959 

AUTHOR: H. M. D i e c k a m p 3-59 

NAA-SR-MEMO-12 02 5 

98 



PROGRESS REPORTS 

NAA-SR-3745 SECRET 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , F E B R U A R Y - M A R C H 19'^9 

AUTHOR: H. M. D i e c k a m p 5 -1 -59 

NAA-SR-3983 S E C R E T 

T I T L E : SNAP 2 PROGRESS R E P O R T NUMBER 2 

AUTHOR: Staff 6-59 

N A A - S R - M E M O - 4 0 0 2 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , APR IL -MA Y 1959 

AUTHOR: H. M. D i e c k a m p 7 - 1 5 - 5 9 

NAA-SR-4326 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLBJAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , J U N E - J U L Y 1959 

AUTHOR: H. M. D i e c k a m p 10-15-59 

NAA-SR-4584 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , A U G U S T - S E P T E M B E R 1959 

AUTHOR: H. M. D i e c k a m p 1 2 - 1 - 5 9 

NAA-SR-47fa7 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , 0 C T 0 B E : R . N O V E M B E R 1959 

AUTHOR: H. M. D i e c k a m p 1-15-60 

N A A - S R - M E M O - 4 9 5 3 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , D E C E M B E R 1959-JANUARY I960 

AUTHOR: H. M. D ieckamp 3-1-60 

N A A - S R - M E M O - 1 2 02 3 
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PROGRESS R E P O R T S 

NAA_SR-5225 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SYSTEMS FOR NUCLEAR AUXILIARY POWER 
(SNAP), F E B R U A R Y - M A R C H I960 

AUTHOR: H. M. D i e c k a m p 

NAA-SR-5450 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SYSTEMS FOR NUCLEAR AUXILIARY POWER 
(SNAP), A P R I L - M A Y I960 

AUTHOR: R. L. W a l l e r s t e d t 8 -15-60 

NAA-SR-5691 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , J U N E - J U L Y I960 

AUTHOR: R. L. W a l l e r s t e d t 1-10-60 

NAA-SR-5693 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 10 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , J U N E - J U L Y I960 

AUTHOR: A. W. Th ie l e 1-10-61 

NAA-SR-5629 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , A U G U S T - S E P T E M B E R I960 

AUTHOR: R, L. W a l l e r s t e d t 1-15-61 

NAA-SR-5931 S E C R E T 

T I T L E : BI -MONTHLY PROGRESS R E P O R T , SNAP 10 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , A U G U S T - S E P T E M B E R I960 

AUTHOR: A, W. Th ie l e 1-15-61 

NAA-SR-6021 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , O C T O B E R - N O V E M B E R I960 

AUTHOR: R. L, W a l l e r s t e d t 3-1-b l 

NAA-SR-MEMO-12 02 3 
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PROGRESS R E P O R T S 

NAA-SR-602 3 S E C R E T 

T I T L E : BI-MONTHLY PROGRESS R E P O R T , SNAP 10 NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , O C T O B E R - N O V E M B E R I960 

AUTHOR: A. W. Th ie le 3-1-61 

NAA-SR-6292 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP 2 NUCLEAR AUXILIARY POWER UNIT D E V E L O P M E N T . 
D E C E M B E R 1960-MARCH 1961 

AUTHOR: R, L. W a l l e r s t e d t 6 -15-61 

NAA-SR. 6294 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P ­
MENT, D E C E M B B ; R 1960-MARCH 1961 

AUTHOR: A. W. Th ie l e 6 -15-61 

NAA-SR-6693 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P ­
M E N T , A P R I L - J U N E 1961 

AUTHOR: R. F . Wilson and H. D i e c k a m p 11-15-61 

NAA-SR-6694 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP 2 / 1 OA RICACTOR, A P R I L - J U N E 1961 

AUTHOR: W. H a u s s l e r 1 2 - 1 - 6 1 

NAA-SR-679 3 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P . 
MENT, J U L Y - S E P T E M B E R 1961 

AUTHOR: R. F . Wilson and H. D ieckamp 2 - 1 - 6 2 

NAA-SR-6794 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP 2 / lOA REACTOR, J U L Y - S E P T E M B E R 1961 

AUTHOR: W. H a u s s l e r 2 - 1 5 - 6 2 

NAA -SR - M E M O - 12023 
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NAA-SR-699 3 SECRET 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P . 
M E N T , O C T O B E R - D E C E M B E R 1961 

AUTHOR: R. F . Wilson and H. D i e c k a m p 3-26-62 

NAA-SR-6994 S E C R E T 

T I T L E : PROGRESS R E P O R T , SNAP 2 / 1 OA REACTOR, O C T O B E R - D E C E M B E R 1961 

AUTHOR: W. H a u s s l e r b - 5 0 - b 2 

NAA-SR-719 3 S E C R E T 

T I T L E : PROGRESS R E P O R T FOR SNAP lOA, JANUARY-MARCH 1962 

AUTHOR: R. F . Wilson 12-28-b2 

NAA-SR-7194 S E C R E T 

T I T L E : ATOMICS QUARTERLY INTERNATIONAL PROGRESS R E P O R T , SNAP 2 /10 
REACTOR, JANUARY-MARCH 1962 

AUTHOR: J . Susn i r 10 -26-62 

NAA-SR-749 3 CONFIDENTIAL 

T I T L E : QUARTERLY PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , A P R I L - J U N E 1962 

AUTHOR: Staff 2 - 7 - 6 3 

NAA-SR-779 3 CONFIDENTIAL 

T I T L E : QUARTERLY PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT 
D E V E L O P M E N T , J U L Y - S E P T E M B E R 1962 

AUTHOR: R. F . Wilson 2 - 1 5 - 6 3 

NAA-SR-7794 S E C R E T 

T I T L E : SNAP 2 / l O A PROGRESS R E P O R T F O R J U L Y - S E P T E M B E R 

AUTHOR: J . Susn i r 4 - 2 2 - 6 3 

NAA-SR-MEMO-12023 
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NAA-SR-8093 CONFIDENTIAL 

T I T L E : QUARTERLY PROGRESS R E P O R T , SNAP IDA NUCLEAR AUXILIARY POWKK UNT'l 
D E V E L O P M E N T , O C T O B E R - D E C E M B E R 1962 

AUTHOR: R. F . Wilson 4 - 1 - 6 5 

NAA-SR-8094 S E C R E T RD 

T I T L E : SNAP 2/ lOA REACTOR QUARTERLY PROGRESS R E P O R T FOR OCTOBER-
D E C E M B E R 1962 

AUTHOR: J . Susn i r 5 - 7 - 6 5 

NAA-SR-8393 S E C R E T 

T I T L E : SNAP lOA QUARTERLY PROGRESS R E P O R T , JANUARY-MARCH 196 3 

AUTHOR: R. F . Wilson 5 - 3 1 - 6 3 

NAA-SR-8394 S E C R E T RD 

T I T L E : SNAP 2 / lOA REACTOR QUARTERLY PROGRESS R E P O R T , JANUARY-MARCH 196 3 

AUTHOR: J . Susn i r 6 - 7 - 6 3 

NAA-SR-8693 S E C R E T RD 

T I T L E : SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P M E N T QUARTERLY 
PROGRESS R E P O R T , A P R I L - J U N E 1963 

AUTHOR: D, Sedgley 9 - 2 0 - 6 3 

NAA-SR-8694 S E C R E T RD 

T I T L E : SNAP lOA/2 REACTOR QUARTERLY PROGRESS R E P O R T , A P R I L - J U N E 1963 

AUTHOR: J. Susn i r 1 0 - 9 - 6 3 

N A A - S R - 8 9 9 3 S E C R E T RD 

T I T L E : SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P M E N T , QUARTERLY 
PROGRESS R E P O R T , J U L Y - S E P T E M B E R 1963 

AUTHOR: D. Sedgley 1 1 - 1 5 - 6 3 

N A A - S R - M E M O - 1 2 02 3 
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PROGRESS R E P O R T S 

NAA-SR-8994 S E C R E T RD 

T I T L E : SNAP lOA REACTOR QUARTERLY PROGRESS R E P O R T , J U L Y - S E P T E M B E R 1963 

AUTHOR: R . J . G i m e r a and R. A. Johnson 1 1 - 1 5 - 6 3 

NAA-SR-9293 CONFIDENTIAL DI 

T I T L E : SNAP lOA PROGRESS R E P O R T , O C T O B E R . D E C E M B E R 1963 

AUTHOR: Staff 2 - 2 1 - 6 4 

NAA-SR-9394 S E C R E T RD 

T I T L E : SNAP lOA REACTOR PROGRESS R E P O R T , OCTOBER 1963-JANUARY 1964 

AUTHOR: R . J . G i m e r a and R. A. Johnson 3-16-64 

N A A . S R - 9 5 9 3 CONFIDENTIAL DI 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P ­
MENT SYSTEM, JANUARY-MARCH 1964 

AUTHOR: Staff 5 -15 -64 

NAA-SR-9594 S E C R E T RD 

T I T L E : PROGRESS R E P O R T , SNAP lOA REACTOR, F E B R U A R Y - A P R I L 1964 

AUTHOR: Staff 6 - 4 - 6 4 

NAA-SR-9993 GRD 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P ­
MENT SYSTEM, A P R I L - J U N E 1964 

AUTHOR: J. B run ings 11 -20 -64 

NAA-SR-10793 CONFIDENTIAL DI 

T I T L E : PROGRESS R E P O R T , SNAP lOA NUCLEAR AUXILIARY POWER UNIT D E V E L O P ­
M E N T , O C T O B E R - D E C E M B E R 1964 

AUTHOR: J, B run ings 3-17-65 

NAA -SR -MEMO -12 02 3 
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X A A . S R . i 1 0'̂  5 COM IDh . \TIAL 

T I I L E : PROGRESS Kf, PORT , . S \ A P 1 0 A , JA\-UAK^ - M A R I : H 1 "(,5 

AUTHOR: Statf b - 1 5 . o 5 

XAA-SR.114>' i COKFIDEiNTLAL 

T I T L E : SNAP IDA Q U A R I E R I A PROGRESS R E P O R T , A P R I L - J U \'E 1'3t.5 

AUTHOR: Stall 1 0 - 2 1 - D 5 

NAA-SR- 11 bQ ^ COKFIDENTIAL 

T I T L E : SNAP lOA PROGRESS R E P O R T , J U L Y - S E P T E M B L R l'Jo5 

AUTHOR: D. W. Staub 12 -20-55 

NAA-SR-11757 CONFIDENTIAL 

T I T L E : PROGRESS R E P O R T . SNAP IDA, O C T O B E R - N O V E M B E R 1'1D5 

AUTHOR: R. F . Wilson 3-2.bD 

\ \ \ -bR- . \ ;x .MO-12 li 
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