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NOTE 

^••^ ^ . ^M-^ 
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 f o r m a t i o n r e g a r d i n g the need for add i t iona l 

funds in FY 1962 for the SNAP lOA P r o g r a m . N A A - S R - M E M O - 6 4 2 3 , FY 1962-1963 SNAP 
P r o g r a m P r o p o s a l , i n c l u d e s a d e t a i l e d b u d g e t a r y s u m m a r y of the $5 ,525 ,000 SNAP lOA 
P r o g r a m o r i g i n a l l y p r o p o s e d for F Y 1962. T h i s d o c u m e n t p r e s e n t s the s a m e b u d g e t a r y in fo r ­
m a t i o n con ta ined in N A A - S R - M E M O - 6 4 2 3, and a d d s b u d g e t a r y i n f o r m a t i o n c o v e r i n g the spec i f ic 
a r e a s of w o r k which wil l r e q u i r e add i t i ona l funds d u r i n g FY 1962. 
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SUMMARY OF PROGRAM OBJECTIVES 

SNAP 10A PROGRAM 
AEC ACTIVITY 04-10-04-10 

PROGRAM OBJECTIVES 

The SNAP lOA p r o g r a m h a s a s i t s ob jec t ive the d e v e l o p m e n t of a n u c l e a r p o w e r s y s t e m for s p a c e 
a p p l i c a t i o n . T h i s d e v e l o p m e n t effort wi l l l e a d to f l ight t e s t s u n d e r the SNAPSHOT p r o g r a m in c o n ­
junc t ion with the Air F o r c e . The s y s t e m i s being deve loped to the fol lowing s p e c i f i c a t i o n s : 

A. An e l e c t r i c a l output of a t l e a s t 500 w a t t s ove r the s y s t e m l i f e t i m e of 1 y e a r . 

B . A s y s t e m weigh t of 875 lb inc luding the s p e c i a l c o m p o n e n t s and d i a g n o s t i c i n s t r u m e n t a t i o n 
n e c e s s a r y to c o m p l e t e the SNAPSHOT o b j e c t i v e s . T h e o p e r a t i o n a l SNAP lOA s y s t e m d e s i g n 
ob jec t ive i s 775 lb with p r e s e n t day t h e r m o c o u p l e m a t e r i a l s . T h e sh i e ld in t h i s s y s t e m wi l l 
be des igned to p r o v i d e p r o t e c t i o n for the e l e c t r o n i c p a y l o a d s in the fl ight v e h i c l e in the 
p r e s e n t conf igura t ion which p r o v i d e s 1 7 - 1 / 2 ft s e p a r a t i o n b e t w e e n r e a c t o r and p a y l o a d . 

C. T h e SNAP lOA s y s t e m sha l l u t i l i z e the SNAP 2 r e a c t o r wi th m i n i m u m m o d i f i c a t i o n s . 

D. T h e s y s t e m wi l l be e s s e n t i a l l y s t a t i c in i t s o p e r a t i o n . P o w e r c o n v e r s i o n wi l l be a c c o m p l i s h e d 
by a t h e r m o e l e c t r i c g e n e r a t o r coupled to the r e a c t o r hea t s o u r c e by i n e a n s of an e l e c t r o -
m a g n e t i c a l l y p u m p e d l iquid m e t a l hea t t r a n s f e r l oop . 

E . T h e s y s t e m sha l l be d e s i g n e d to e l i m i n a t e the need for a c t i v e c o n t r o l , fol lowing o r b i t a l 
s t a r t u p . 

F . T h e s y s t e m w^ill be qua l i f ied to wi ths t and the e n v i r o n m e n t i m p o s e d by the v e h i c l e a s c e n t and 
s p a c e e n v i r o n m e n t s . 

G. T h e unit m u s t be d e s i g n e d to f ac i l i t a t e safe g round hand l ing and l aunch ing and m u s t be 
deve loped to c o n t r i b u t e a m i n i m a l r a d i o l o g i c a l h a z a r d a t l a u n c h to the l a u n c h f a c i l i t i e s , 
p e r s o n n e l , and s u r r o u n d i n g i n h a b i t a n t s . 

H. T h e power c o n v e r s i o n s u b s y s t e m sha l l be of a d e s i g n to a c c o m m o d a t e fu tu re g r o w t h . 

The SNAPSHOT p r o g r a m i s a jo in t A E C - U S A F effort to f l ight t e s t SNAP u n i t s . SNAPSHOT f l ights 
a r e i n t ended to e s t a b l i s h the c a p a b i l i t i e s of n u c l e a r a u x i l i a r y power so t h a t i t s fu tu re u s e in s p a c e 
s y s t e m s can be p r o g r a m m e d with conf idence o v e r c o m i n g both t e c h n i c a l and p s y c h o l o g i c a l b a r r i e r s . 
(See W D L P R - 3 4 5 ) . A se t of flight t e s t s for the SNAP lOA s v s t e m f o r m a p a r t of t h i s ef for t . T h e s e the blNAJr" 1UA s y s t 
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flight t e s t s a r e c u r r e n t l y s c h e d u l e d for A p r i l 1963, and A u g u s t 1963, b a s e d on c u r r e n t l a u n c h s i t e 
a v a i l c b i l i t y i n f o r m a t i o n . A d e t a i l e d s c h e d u l e i s now be ing e s t a b l i s h e d for the c o m p l e t i o n of the fl ight 
t e s t s y s t e m a s we l l a s c e r t a i n o the r i n t e r i m s y s t e m s n e c e s s a r y for v e h i c l e i n t e g r a t i o n w o r k . The 
f i r s t SNAP lOA fl ight s y s t e m i s s c h e d u l e d for d e l i v e r y in J a n u a r y 1963. 

The d e v e l o p m e n t o b j e c t i v e s of the SNAP lOA s y s t e m h a v e b e e n e s t a b l i s h e d to m e e t the r e q u i r e ­
m e n t s of the MIDAS weapon s y s t e m u n d e r d e v e l o p m e n t by the A i r F o r c e . The SNAP lOA s y s t e m h a s 
a un ique c a p a b i l i t y in t h i s r e g a r d a s i t would be unaf fec ted by t h e Van A l l e n r a d i a t i o n ex i s t ing a t the 
o p e r a t i o n a l a l t i t u d e now p r o p o s e d for the MIDAS s y s t e m . 

D E V E L O P M E N T P L A N 

In o r d e r to m e e t the o b j e c t i v e s of the SNAP 1 OA p r o g r a m a c a r e f u l l y s chedu led se t of d e v e l o p m e n t 
t a s k s and s y s t e m t e s t s m u s t be p e r f o r m e d . T h e n a t u r e of t h e s e a r e ou t l ined in the following p a r a ­
g r a p h s : 

A. P r e l i m i n a r y D e s i g n : The s y s t e m p e r f o r m a n c e o b j e c t i v e s a r e a n a l y z e d and the r e q u i r e m e n t s 
for t h e v a r i o u s s u b s y s t e m c o m p o n e n t s a r e e s t a b l i s h e d . The d e v e l o p m e n t n e c e s s a r y to m e e t 
the o b j e c t i v e s i s spec i f i ed . The s y s t e m p a c k a g e d e s i g n i s i n i t i a t e d . 

B . C o m p o n e n t D e v e l o p m e n t : The d e v e l o p m e n t of the s u b s y s t e m i s c a r r i e d out to m e e t the p e r -
f c r m a n c e o b j e c t i v e s e s t a b l i s h e d u n d e r the p r e l i m i n a r y d e s i g n . T h e s e c o m p o n e n t s a r e t e s t e d 
u n d e r s i m u l a t e d v e h i c l e l a u n c h a s we l l a s p e r f o r m a n c e c o n d i t i o n s . The m a j o r s u b s y s t e m s 
a r e a s fo l lows: 

1) R e a c t o r : T h e SNAP 2 r e a c t o r wi l l be u s e d in t h i s s y s t e m . The SNAP 2 p r o g r a m wi l l 
c a r r y out the m a j o r d e v e l o p m e n t of the r e a c t o r wi th only m i n o r m o d i f i c a t i o n s be ing 
r e q u i r e d for the SNAP 1 0A p r o g r a m . 

2) P o w e r C o n v e r s i o n S y s t e m : A t h e r m o e l e c t r i c c o n v e r t e r wi th an i n t e g r a l r a d i a t o r wi l l be 
u s e d in t h i s s y s t e m . T h e c o n v e r t e r d e v e l o p m e n t wi l l be b a s e d on the u t i l i z a t i on of c u r r e n t 
t h e r m o e l e c t r i c m a t e r i a l s , such a s l e a d t e l l u r i d e t o g e t h e r wi th an i n t e n s i v e effort on low 
r e s i s t a n c e m e c h a n i c a l l y sound e l e c t r i c a l c o n t a c t s and e n c a p s u l a t i o n to s u p p r e s s s u b l i m a ­
t ion of c o u p l e s . In add i t ion m o d u l e d e v e l o p m e n t to m e e t t h e weight r e l i a b i l i t y and life 
o b j e c t i v e s wil l be a c c o m p l i s h e d . 

3) Hea t T r a n s f e r S y s t e m : NaK wi l l be u s e d to t r a n s f e r the h e a t f rom the r e a c t o r to the con ­
v e r t e r . A d - c e l e c t r o m a g n e t i c p u m p a s w e l l a s o t h e r s y s t e m c o m p o n e n t s s u c h a s an 
e x p a n s i o n c o m p e n s a t o r wi l l be d e v e l o p e d . 

N A A - S R - M E M O - 6 6 5 2 
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4) Shield: A l i t h ium h y d r i d e r a d i a t i o n sh ie ld wi l l be deve loped and t e s t e d to m e e t the n u c l e a r 

a s well a s the e n v i r o n m e n t a l s p e c i f i c a t i o n s . 

5) S t r u c t u r e : A s t r u c t u r a l p a c k a g e wil l be d e s i g n e d to p r o v i d e the s u p p o r t for a l l of the 
componen t s and a t t a c h m e n t to the v e h i c l e s t r u c t u r e . 

C. E n v i r o n m e n t a l T e s t S y s t e m (S-1 O-PSM-1) : The S - l O - P S M - 1 s y s t e m wi l l be u s e d in p e r ­
f o r m i n g m e c h a n i c a l t e s t s on the p a c k a g e . It wi l l c o n s i s t of the b a s i c s t r u c t u r e t o g e t h e r wi th 
the s u b s y s t e m s e i t he r m o c k e d up a s to m a s s and shape o r a s d e v e l o p m e n t a l p r o t o t y p e be ing 
sub jec ted to the l oca l i z ed shock and v i b r a t i o n a l e n v i r o n m e n t . T h e p a c k a g e wi l l be s u b j e c t e d 
to the speci f ied shock, v ib r a t i on , and s t r e s s e n v i r o n m e n t and wi l l p r o v i d e s t r u c t u r a l i n f o r ­
m a t i o n for the flight s y s t e m d e s i g n . 

D. P e r f o r m a n c e T e s t ( S - l O - P S M - 3 ) : The p e r f o r m a n c e of a c o n v e r t e r and a s s o c i a t e d h e a t t r a n s ­
fer componen t s wil l be s tud ied in the S - l O - P S M - 3 s y s t e m . T h e s y s t e m wi l l be o p e r a t e d wi th 
e l e c t r i c a l hea t in s i m u l a t e d space e n v i r o n m e n t . D a t a on e f f i c i enc i e s , h e a t l o s s e s , s t a r t u p 
c h a r a c t e r i s t i c s , and long t e r m p e r f o r m a n c e wi l l be ob ta ined . 

E . F l i g h t S y s t e m Des ign : The des ign of the flight s y s t e m wi l l be e x e c u t e d on the b a s i s of the 
r e s u l t s of the componen t d e v e l o p m e n t and e n v i r o n m e n t a l and p e r f o r m a n c e s y s t e m t e s t s . 

F . N o n - n u c l e a r Qua l i f i ca t ion T e s t s ( S - l O - F S M - 1 ) : The f i r s t s y s t e m bu i l t f r o m the f l ight d e s i g n 
wil l be used for n o n - n u c l e a r qua l i f i ca t ion t e s t s . After going t h r o u g h the a c c e p t a n c e t e s t 
p r o c e d u r e s it will be sub jec t to the qua l i f i ca t ion t e s t s wh ich wi l l equa l or e x c e e d the expec t ed 
m e c h a n i c a l e n v i r o n m e n t s of l aunch cond i t ions . 

G. N u c l e a r Qual i f ica t ion T e s t s ( S - l O - F S - 1 ) : The n u c l e a r qua l i f i c a t i on t e s t s y s t e m wi l l be u s e d 
to p r o v i d e a f inal check of the fl ight s y s t e m be fo re d e l i v e r y . S - l O - F S - 1 wi l l be i d e n t i c a l 
to the subsequen t flight t e s t s y s t e m s . It wil l i n c o r p o r a t e any m o d i f i c a t i o n s found to be n e c e s ­
s a r y a s a r e s u l t of the n o n - n u c l e a r qua l i f i ca t ion t e s t s . Af te r going t h r o u g h the a c c e p t a n c e 
t e s t p r o c e d u r e the s y s t e m wi l l be o p e r a t e d unde r n u c l e a r h e a t a s a p e r f o r m a n c e d e m o n s t r a t i o n . 

H. F l i g h t T e s t ( S - l O - F S - 2 and S - l O - F S - 3 ) : T h e r e wi l l be two fl ight t e s t s y s t e m s . T h e y wi l l be 
i d e n t i c a l to S - l O - F S - 1 . A c c e p t a n c e t e s t p r o c e d u r e s wi l l b e c a r r i e d out and the s y s t e m 
d e l i v e r e d for flight t e s t . 

T h e s e t a s k s a r e coupled t h r o u g h the s y s t e m d e s i g n e f fo r t s . T h e p r e l i m i n a r y d e s i g n wi l l c o n s t i t u t e 
the r e f e r e n c e s y s t e m t h r o u g h the e n v i r o n m e n t a l and p e r f o r m a n c e t e s t s (S-1 O-PSM-1 and S - l O - P S M - 3 ) 

N A A - S R - M E M O - 6652g 
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a f t e r which the f l ight d e s i g n wil l be the r e f e r e n c e s y s t e m . As a r e s u l t of the n o n - n u c l e a r qua l i f i ca t ion 
t e s t s c e r t a i n m o d i f i c a t i o n s m a y be n e c e s s a r y to the f l ight d e s i g n . T h e s e mod i f i c a t i ons wil l b e i n c o r ­
p o r a t e d in the n u c l e a r qua l i f i ca t ion and flight s y s t e m s p r i o r to t h e i r c h e c k o u t . 

In add i t ion to the d e v e l o p m e n t p r o g r a m two p r e - f l i g h t m o c k u p s a r e r e q u i r e d by the Ai r F o r c e . 
The f i r s t i s an e l e c t r i c a l s i m u l a t o r m o c k u p S - l O - P S M - 2 . S - l O - P S M - 2 wi l l be deve loped to m e e t the 
v e h i c l e c o n t r a c t o r ' s r e q u i r e m e n t s for an e l e c t r i c a l t e s t s y s t e m . It wi l l be u s e d in the d e v e l o p m e n t 
and t e s t i n g of the v e h i c l e e l e c t r i c a l s y s t e m . 

A second s y s t e m S - l O - F S M - 2 wi l l be u s e d in the c h e c k o u t of the f l ight v e h i c l e . It wi l l be i n t e g r a t e d 
in to the v e h i c l e d u r i n g final checkou t and wi l l go t h r o u g h the hot f i r ing t e s t of the v e h i c l e . T h i s t e s t 
wi l l p r o v i d e a f inal qua l i f i ca t ion of the s y s t e m for a l l of the v i b r a t i o n and shock cond i t ions to be e x p e r i ­
enced in f l ight . 

yNCLASSIF 
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ADDITIONAL FUNDING REQUIREMENTS 
FOR NEW WORK - SNAP lOA PROGRAM 

VOID-FREE CONVERTER SYSTEM 

As a resu l t of the many development problems and resul t ing per formance and schedule uncer ta int ies 
associa ted with thermoelec t r ic conversion, it was decided in March of this year to pursue an a l te rna te 
or backup converter approach. Because of its apparently inherent solution to the sublimation problem, 
and because of its potential mechanical ruggedness, the void-free design, exemplified by the develop­
ments at Westinghouse, was chosen as the a l te rna te conver te r . This type of conver ter opera tes as a 
heat exchanger between a p r imary and a secondary coolant loop with the sys tem waste heat rejected 
from a radia tor which is separa te from the conver te r . The t e m p e r a t u r e difference between the p r i m a r y 
and secondary loop, which is imposed ac ross the conver ter , causes the t he rmoe lec t r i c output. 

The SNAP lOA program and our ability to meet the cu r r en t SNAP lOA schedule is based on the 
successful development of the "encapsulated" conver te r . All sys t em analysis and design, and all sys t em 
s t ruc tu ra l (PSM-1) and performance (PSM-3) tes ts a r e based on the encapsulated conver te r . The re is 
only a smal l analytical effort in support of the "void-free" 2-loop sy s t em. Therefore , even though the 
conver te r development for these two systems is proceeding in para l le l , the sys tem analysis and design 
a r e not proceeding in pa ra l l e l . 

Under the current development plan and funding, a change to the "void-free" conver ter beyond 
August 1961 would involve a schedule sl ippage. This delay in schedule would be caused by the amount of 
t ime necessa ry to bring the 2- loop sys tem analysis and design up to that of the hardware development 
of the "encapsulated" design at the t ime of the change. If additional funding for the 2-loop sys tem 
analysis and design can be made available, it will be possible to c a r r y the two sys tems in para l le l on the 
sys tem hardware design as well as the conver ter development. The specific objective of the pa ra l l e l 
void-free sys tem design effort is to have a complete void-free sys tem flight design available in December 
1961. If this is done, final converter select ion can be made as late as December 1961 without delaying 
the flight schedule. December 1961 is considered the la tes t date for this decision. In o rder to meet the 
flight schedule (FSM-1, scheduled for operation in April 1962), the flight sys tem conver ter must be in­
corporated because environmental testing of FSM-1 is the f i rs t step in the environmental qualification of 
the flight design.. The sys tem configuration, s t ruc ture , and s ta r tup details a r e significantly different for 
the two s y s t e m s . The four months between December and April is the minimuin t ime neces sa ry to fabr i ­
cate the f i rs t flight design sys tem, FSM-1 , and the nine months between April 1962 and January 1963 is 
the minimum t ime necessa ry to fabricate , qualify, acceptance tes t , and deliver the f i rs t flight sys tem, FS-

ADDITIONAL SNAPSHOT DELIVERIES 

The FY 1962 and 1963 funding requirements for delivering the additional prototype (S-lO-FSM-3) and 
additional flight system (S-lO-FS-4) requested by the Air F o r c e a r e presented in this document. 

NAA-SR-MEMO-6652 
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EWE 
REVISED 

BREAKDOWN OF ESTIMATED COSTS BY 
AEC BUDGET ACTIVITY NUMBERS 

SNAP lOA 

04-10-02-03 

.1 Resea rch and Development 

.2 Fue l Fabr ica t ion 

.3 Test Operations 

.4 Reactor Exper iment Fabr ica t ion 

.6 I r radia t ion Unit Charges 

.7 In-Pi le Tes t s 

Sub-Total Operating Funds 

.9 Test Equipment 

Total 04-10-02-03 

Cur r en t 
P r o g r a m 

($000) 

2,405 

447 

24 

2,224 

5,100 

425 

Additional 
Funding 

($000) 

1,508 

-

-

1,054 

2,562 

-

Revised 
Total 
($000) 

3,913 

447 

24 

3,278 

7,662 

425 

FY 1963* 

($000) 

2,074 

860 

725 

3,487 

7,146 

225 

5,525 2,562 8.087 7.371 

*Except for additional SNAPSHOT sys t em de l ive r i e s , the FY 1963 funding has not been reviewed. 

UNCLASSIF 
NAA-SR-MEMO- 6652 
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jLnuv, 

BREAKDOWN OF E S T I M A T E D COSTS BY 
AEC BUDGET ACTIVITY N U M B E R S 

SNAP lOA 

0 4 - 1 0 - 0 2 - 0 3 

. 1 R e s e a r c h and Deve lopmen t 

. 2 F u e l F a b r i c a t i o n 

. 3 T e s t O p e r a t i o n s 

. 4 R e a c t o r E x p e r i m e n t F a b r i c a t i o n 

. 6 I r r a d i a t i o n Unit C h a r g e s 

. 7 I n - P i l e T e s t s 

Sub -To ta l O p e r a t i n g F u n d s 

. 9 T e s t E q u i p m e n t 

To ta l 0 4 - 1 0 - 0 2 - 0 3 

FY 1962 
($000) 

2,405 

447 

24 

2,224 

5,100 

425 

FY 1963 
($000) 

2,074 

860 

725 

2,141 

5,800 

225 

5,525 6,025 

NCLASSIFI 
N A A - S R - M E M O - 6 6 5 2 
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SUMMARY OF P R O J E C T S 
S N A P 10 A 

($000) 

REVISED 

P r o j e c t 

0 4 - 1 0 - 0 2 - 0 3 . 1 R&D 

2100 P r o j e c t Eng inee r ing 

2101 Sys t em Safety Ana lys i s 

2104 S y s t e m Analys i s 

2105 Des ign In t eg ra t i on 

2106 SNAPSHOT Coord ina t ion 

2133 Shield E x p e r i m e n t s 

2137 Safety Inves t iga t ions 

2141 P a c k a g e and S t r u c t u r e 

2143 Component E n v i r o n m e n t a l T e s t 

2145 A e r o s p a c e Ground Equipment 

2146 Heat T r a n s f e r S u b s y s t e m Development 

2148 Shield Deve lopment 

2149 S ta r tup , Con t ro l , T e l e m e t r y and Safety 

2190 T h e r m o e l e c t r i c C o n v e r t e r Deve lopment 

2191 T h e r m o e l e c t r i c G e n e r a t o r M a t e r i a l s and 
P r o c u r e m e n t 

2192 T h e r m o e l e c t r i c M a t e r i a l s Deve lopment 

2193 P r o c e s s Deve lopment for T h e r m o e l e c t r i c 
C o n v e r t e r 

2194 T h e r m o e l e c t r i c G e n e r a t o r Deve lopment 
Quali ty T e s t 

2195 T h e r m o e l e c t r i c G e n e r a t o r Deve lopment 

Tota l 

0 4 - 1 0 - 0 2 - 0 3 . 2 Fue l F a b r i c a t i o n 

2120 Fue l F o r m i n g 

2121 F u e l C o n v e r s i o n 

2122 Fue l E l e m e n t Cladding 

2123 Quali ty Tes t ing 

To ta l 

FY 1962 

Opera t ing 

C u r r e n t 

9 8 

83 

96 

89 

35 

66 

145 

86 

67 

257 

9 8 

52 

76 

6 4 1 

75 

100 

170 

118 

5 3 

2,405 

150 

64 

105 

128 

4 4 7 

P r o p o s ed 

106 

83 

2 4 3 

2 8 4 

46 

66 

145 

111 

117 

201 

124 

139 

140 

1,323 

103 

2 6 5 

2 2 1 

118 

7 8 

3,913 

150 

64 

105 

128 

447 

Equipment 

-
-
-
-
-
-
-
2 1 

6 

6 8 

7 

-
18 

52 

2 

-

-

6 

-

180 

-
5 

4 

21 

30 

To ta l 

C u r r e n t 

9 8 

83 

96 

89 

35 

66 

145 

107 

7 3 

325 

105 

52 

9 4 

6 9 3 

77 

100 

170 

124 

5 3 

2,585 

150 

69 

109 

149 

477 

P r o p o s e d 

106 

83 

2 4 3 

2 8 4 

46 

66 

145 

132 

123 

269 

131 

139 

158 

1,375 

105 

265 

2 2 1 

124 

78 

4,093 

150 

69 

109 

149 

477 

Opera t ing 

197 

93 

153 

81 

158 

-
143 

-
42 

2 1 3 

84 

80 

167 

395 

42 

59 

72 

59 

36 

2,074 

270 

128 

209 

253 

860 

FY 1963 

Equipment 

-
-
-
-
-
-
-
-
73 

55 

-
-
11 

11 

-
-

-

-
-

150 

-
-
-
-
-

Tota l 

197 

93 

153 

81 

158 

-
143 

-
115 

2 6 8 

84 

80 

178 

4 0 6 

42 

59 

72 

59 

36 

2,224 

270 

128 

2 0 9 

2 5 3 

8 6 0 

NAA-SR-MEMO-6652J 
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UNCLASSIFIF 
SUMMARY OF PROJECTS 

SNAP lOA 
($000) 

P r o j e c t 

0 4 - 1 0 - 0 2 - 0 3 . 1 R&D 

2100 P r o j e c t Eng inee r ing 

2101 S y s t e m Safety Ana lys i s 

2104 S y s t e m A n a l y s i s 

2105 Des ign In teg ra t ion 

2106 SNAPSHOT Coord ina t ion 

2133 Shield E x p e r i m e n t s 

2137 Safety Inves t iga t ions 

2141 P a c k a g e and S t r u c t u r e 

2143 Componen t E n v i r o n m e n t a l T e s t 

2145 A e r o s p a c e Ground E q u i p m e n t 

2146 Hea t T r a n s f e r Subsys tem Deve lopmen t 

2148 Shield Deve lopment 

2149 S ta r tup , Cont ro l , T e l e m e t r y and Safety 

2190 T h e r m o e l e c t r i c C o n v e r t e r Deve lopmen t 

2191 T h e r m o e l e c t r i c G e n e r a t o r M a t e r i a l s and 
P r o c u r e m e n t 

2192 T h e r m o e l e c t r i c M a t e r i a l s Deve lopmen t 

2193 P r o c e s s Deve lopment for T h e r m o e l e c t r i c C o n v e r t e r 

2194 T h e r m o e l e c t r i c G e n e r a t o r Deve lopmen t Qua l i ty T e s t 

2195 T h e r m o e l e c t r i c G e n e r a t o r Deve lopmen t 

To ta l 

0 4 - 1 0 - 0 2 - 0 3 . 2 F u e l F a b r i c a t i o n 

2120 F u e l F o r m i n g 

2121 F u e l C o n v e r s i o n 

2122 F u e l E l e m e n t Cladding 

2123 Qual i ty T e s t i n g 

T o t a l 

F Y 1962 

Opera t ing 

98 

8 3 

96 

8 9 

35 

66 

145 

8 6 

67 

257 

98 

52 

7 6 

641 

75 

100 

170 

118 

53 

2 ,405 

150 

64 

105 

128 

4 4 7 

E q u i p m e n t 

-

-
-

-
-
-

-
21 

6 

68 

7 

18 

52 

2 

-
-

6 

~ 

180 

-
5 

4 

21 

30 

T o t a l 

98 

8 3 

96 

8 9 

35 

66 

145 

107 

7 3 

3 2 5 

105 

52 

94 

6 9 3 

77 

100 

170 

124 

5 3 

2, 585 

150 

69 

109 

149 

4 7 7 

FY 1963 

O p e r a t i n g 

197 

93 

153 

81 

158 

-
143 

-
4 2 

2 1 3 

84 

80 

167 

395 

4 2 

59 

72 

59 

36 

2, 074 

2 7 0 

128 

2 0 9 

2 5 3 

8 6 0 

E q u i p m e n t 

-

-
-

-
-
-
-
-
7 3 

55 

-
-
11 

11 

-
-
-

-
-

150 

-
-

-
-

-

T o t a l 

197 

93 

1 5 3 

81 

158 

-
1 4 3 

-
115 

268 

84 

80 

178 

4 0 6 

42 

59 

72 

5 9 

36 

2, 224 

270 

128 

2 0 9 

2 5 3 

8 6 0 
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UNCIASSIFIE REVISED 
SUMMARY OF PROJECTS (Continued) 

SNAP 10 A 

NAA-SR-MEMO-6652 
12 UNMFIE 

04-lC 

2152 

2153 

2156 

04-lC 

2161 

2162 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2174 

2181 

2182 

2183 

2184 

2186 

2188 

2189 

2199 

21xx 

21xy 

Project 

-02-03.3 Test Operations 

Reactor Operations 

Test Facil i ty Operations and Maintenance 

Remote Handling and Viewing 

Total 

-02-03.4 Reactor Experiment Fabricat ion 

Packages and Structures 

Reflector and Drive Assembly Fabr ica t ion 

Heat Transfer Design and Fabr ica t ion 

Core Design and Fabr ica t ion 

Design and Fabr ica t ion 

Startup, Controls , Safety and Telemetry 

S-IO-FS System Engineering 

S- lO-FS-1 Installation and Preopera t ion 

S- lO-FS-2 System Assembly and 
Acceptance 
S- lO-FS-3 System Assembly and 
Acceptance 
Launch Operations 

S-lO-PSM-1 System Engineering 

S-lO-PSM-2 & 3 System Engineering 

S-lO-FSM-1 & 2 System Engineering 

S-lO-PSM-1 Environmental Development 

S-lO-PSM-3 Assembly and Installation 
Test 

S-lO-FSM-1 Installation and Test 

S-lO-FSM-2 Installation and Test 

Power Conversion System Design and 
Fabr ica t ion 
S-lO-FSM-3 

S- lO-FS-4 

Total 

04-10-02-03 Grand Total 

FY 1962 

Operating 

Current 

24 

-
-

24 

191 

346 

47 

87 

85 

200 

66 

27 

32 

-
58 

34 

33 

54 

145 

H I 

72 

72 

564 

-
-

2,224 

5,100 

Proposed 

24 

-
-

24 

224 

346 

70 

87 

92 

247 

201 . 

27 

74 

-
56 

35 

63 

53 

156 

151 

147 

123 

564 

465 • 

97 . 

3,278 

7,662 

Equipment 

-

-

-
21 

1 

-
-
13 

-
-

-

-
-
-
-
-
-

-
10 

-

170 

-
-

215 

425 

Total 

Current 

24 

-
-

24 

191 

367 

48 

87 

85 

213 

66 

27 

32 

-
58 

34 

33 

54 

145 

H I 

82 

72 

734 

-
-

2,439 

5,525 

Proposed 

24 

-
-

24 

224 

367 

71 

87 

92 

260 

201 

27 

74 

-
56 

35 

63 

53 

156 

151 

157 

123 

734 

465 

97 

3,493 

8,087 

FY 1963 

Operating 

481 

94 

150 

725 

110 

297 

28 

41 

60 

332 

56 

112 

92 

142 

262 

-
30 

-
-

27 

66 

23 

463 

368 

978 

3.487 

7,146 

Equipment 

7 

-
-

7 

-
44 

-
-
-
13 

-
-

-

11 

-
-
-
-
-

-
-
-

-
-
-

68 

225 

Total 

488 

94 

150 

732 

110 

341 

28 

41 

60 

345 

56 

112 

92 

153 

262 

-
30 

-
-

27 

66 

23 

463 

368 

978 

3,555 

7. 371 



ONCUSSIFIFD 
SUMMARY OF PROJECTS (Continued) 

SNAP lOA 

P r o j e 

04-lC 

2152 

2153 

2156 

04-lC 

2161 

2162 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2174 

2181 

2182 

2183 

2184 

2186 

2188 

2189 

2199 

c t 

) - 0 2 - 0 3 . 3 T e s t O p e r a t i o n s 

R e a c t o r O p e r a t i o n s 

T e s t F a c i l i t y O p e r a t i o n s and Ma in t enance 

R e m o t e Handling and Viewing 

Tota l 

- 0 2 - 0 3 . 4 R e a c t o r E x p e r i m e n t F a b r i c a t i o n 

P a c k a g e s and S t r u c t u r e s 

R e f l e c t o r and D r i v e A s s e m b l y F a b r i c a t i o n 

Hea t T r a n s f e r Des ign and F a b r i c a t i o n 

C o r e Des ign and F a b r i c a t i o n 

Des ign and F a b r i c a t i o n 

S t a r tup , Con t ro l s , Safety and T e l e m e t r y 

S - I O - F S Sys t em E n g i n e e r i n g 

S - l O - F S - 1 Ins t a l l a t i on and P r e o p e r a t i o n 

S - l O - F S - 2 Sys t em A s s e m b l y and A c c e p t a n c e 

S - l O - F S - 3 Sys t em A s s e m b l y and A c c e p t a n c e 

L a u n c h O p e r a t i o n s 

S - l O - P S M - 1 Sys tem E n g i n e e r i n g 

S - l O - P S M - 2 & 3 Sys t em E n g i n e e r i n g 

S - l O - F S M - 1 & 2 Sys t em E n g i n e e r i n g 

S - l O - P S M - 1 E n v i r o n m e n t a l Deve lopmen t 

S - l O - P S M - 3 A s s e m b l y and Ins t a l l a t i on T e s t 

S - l O - F S M - 1 Ins t a l l a t ion and T e s t 

S - l O - F S M - 2 Ins t a l l a t ion and T e s t 

P o w e r C o n v e r s i o n Sys t em Des ign and F a b r i c a t i o n 

To ta l 

0 4 - 1 0 - 0 2 - 0 3 G r a n d Tota l 

FY 1962 

Ope ra t i ng 

24 

-

-

• 24 

191 

346 

47 

87 

8 5 

200 

66 

27 

32 

-
58 

34 

33 

54 

145 

111 

72 

72 

564 

2, 224 

5, 100 

E q u i p m e n t 

-

-
-

-

-
21 

1 

-

-
13 

-
-
-
-

-

-
-
-
-

-
10 

-
170 

2 1 5 

4 2 5 

T o t a l 

24 

-
-

24 

191 

367 

4 8 

87 

8 5 

2 1 3 

66 

27 

32 

-
58 

34 

3 3 

54 

145 

111 

82 

72 

7 34 

2 , 4 3 9 

5, 525 

FY 1963 

O p e r a t i n g 

4 8 1 

94 

150 

7 2 5 

110 

297 

28 

4 1 

60 

332 

56 

112 

92 

142 

262 

-
30 

-
-

27 

66 

2 3 

4 6 3 

2, 141 

5, 800 

E q u i p m e n t 

7 

-

-

7 

-
4 4 

-
-

-
13 

-

-
-
11 

-

-
-

-
-

-
-
-

-

68 

2 2 5 

T o t a l 

4 8 8 

94 

150 

7 3 2 

110 

341 

28 

4 1 

60 

345 

56 

112 

92 

1 5 3 

262 

-
30 

-
-

27 

66 

2 3 

4 6 3 

2 , 2 0 9 

6, 025 

NAA-SR-MEMO-6652 
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P R O G R A M SUMMARY 

S N A P lOA 

*Except for additional SNAPSHOT sys tem de l ive r ies , the FY 1963 funding has not been reviewed. 

N A A - S R - M E M O - 6 6 5 2 
14 S» 

COST BREAKDOWN ($000) 

1. System Analysis 

a. Projec t Engineering 
b. System Analysis 
c. Reactor Analysis 
d. Safety and Flight Analysis 

2. Component Development 

a. Fue l Element Development 
b. Reactor Subsystem Development 
c. Heat Transfer Subsystem Development 
d. Power Conversion Subsystem Development 
e. Shield Development 
f. Heat Rejection Development 
g. Control , Safety, and Flight Component Development 

3. System Development 

a. Non-Nuclear Test System 

1. S-lO-PSM-1 
2. S-lO-PSM-3 
3. S-lO-FSM-1 

b. Nuclear Tes t Systems 
1. S- lO-FS-1 

4. Flight Test Systems 

a. P re -F l igh t Mockups 
1. S-lO-FSM-2 
2. S-lO-FSM-3 

b . Flight Test Systems 
1. S-lO-FS-2 
2. S- lO-FS-3 
3. S- lO-FS-4 

5. Flight System Support 

a. Aero-space Ground Equipment 
b. Launch Base Operations 

Total Operating Funds 

Test Equipment 

Grand Total 

P re sen t 
P r o g r a m 

546 

98 
96 

352 

1589 

86 
101 

1200 
123 

79 

1850 

247 
350 
897 

356 

787 

711 

76 

328 

270 
58 

5100 

425 

5525 

Additional 
Funds to 
P r e s e n t 

P r o g r a m 

64 

8 

47 

9 

652 

25 
28 

443 
90 

66 

369 

37 
80 

104 

148 

125 

83 

42 

<58> 

<56> 
< 2 > 

1152 

1152 

Additional 
Funds for 
Void F r e e 

Study 

297 

100 

197 i / /" 

551 

240 " ' ""' 
311 ^•'̂ -, 

-^\ '• 

-

-

: 

848 

848 

Additional Funds 
for Ext ra 

SNAPSHOT 
Deliver ies 

_ 

t - « 

J ' 
r.' ' 

562 

465 

97 

562 

562 

Revised 
Total 

907 

106 
243 

558 

2792 

111 
369 

1954 
213 

145 

2219 

284 
430 

1001 

504 

1474 

794 
465 

118 

97 

270 

214 
56 

7662 

425 

8087 

FY 1963* 

825 

197 
153 

475 

1028 

87 
685 

83 

173 

1453 

57 

66 1 

1330 I 

3357 

23 '^ 
368 - f 

991 !• 
997 
978 ' " 

483 

221 
262 

7146 

225 

7371 
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PROGRAM SUMMARY 

SNAP lOA 

COST BREAKDOWN ($000) 

1. Sys tem Analys is 

a . P r o j e c t Engineer ing 
b . Sys tem Engineer ing 
c . Reac to r Analysis 
d. Safety and Fl ight Analysis 

2. Component Development 

a . Fue l E l e m e n t Development 
b . R e a c t o r Subsys tem Development 
c . Heat T r a n s f e r Subsys tem Development 
d. P o w e r Convers ion Subsys t em Development 
e. Shield Development 
f. Heat Rejec t ion Development 
g. Con t ro l , Safety, and Fl ight Component Development 

3. Sys tem Development 

a. Non-Nuc lea r Tes t Sys tem 

1. S - 1 0 - P S M - 1 
2. S - l O - P S M - 3 

3. S - l O - F S M - 1 

b . Nuc lea r Tes t Sys tems 

1. S - l O - F S - 1 

4. Fl ight T e s t Sys tems 

a. P r e - F l i g h t Mockups 

1. S - l O - F S M - 2 

b . Fl ight Tes t Sys tems 

1. S - l O - F S - 2 
2. S - l O - F S - 3 

5. Fl ight Sys tem Support 

a. A e r o - S p a c e Ground Equipment 

b . Launch Base Opera t ions 

Tota l Opera t ing Funds 

T e s t Equipment 

Grand Total 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

Subtotal 

FY 1962 

546 

98 
96 

352 

1589 

86 
101 
1200 
123 

79 

1850 

247 
350 
897 

356 

787 

711 

76 

328 

270 
58 

5100 

425 

FY 196: 

825 

197 
153 

475 

1028 

87 
685 
83 

173 

1453 

57 
66 

1330 

2011 

23 

991 
997 

483 

221 
262 

5800 

225 

5525 6025 

N A A - S R - M E M O - 6 6 5 2 
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D E V E L O P M E N T SCHEDULE 

SNAP lOA 

1. System Analys is 

a) P r o j e c t Engineer ing 
b) System Engineer ing 
c) Reac to r Analys is 
d) Safety and Fl ight Analys i s 

2. Component Development 

a) Fue l E l emen t Development 
b) Reac to r Subsystem Development 
c) Heat T r a n s f e r Subsystem Development 
d) Power Convers ion Subsystem Development 
e) Shield Development 
f) Heat Reject ion Subsystem Development 
g) Control , Safety, and Flight Component Development 

3. Sys tem Development (Points indicate t e s t s ta r t ) 

a) Non-nuc lea r Tes t System 
S- lO-PSM-1 
S- lO-PSM-3 
S- lO-FSM-1 

b) Nuc lea r T e s t System (Points indicate del ivery) 
S - lO-FS-1 

4 . F l ight T e s t Sys tems 

a) P r e - f l i g h t Mockups 
S- lO-FSM-2 

b) Fl ight T e s t Sys tems 
S- lO-FS-2 
S - lO-FS-3 

5. F l ight T e s t Support 

a) A e r o s p a c e Ground Equipment 
b) Launch Base Opera t ions 

FY 61 FY 62 

See SNAP 2 

Included in d) 

FY 63 

/tJ/tf" <"c 

r-^'/ 

FY 64 

/ i 

j^i0 
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UMSIFIE 
ADDITIONAL FUNDING R E Q U I R E M E N T S 

SNAP lOA FY-1962 
($000) 

P R O P O S E D COST BREAKDOWN 

1. S y s t e m A n a l y s i s 

a. P r o j e c t E n g i n e e r i n g 

( C u r r e n t P r o g r a m ) 

2100— P r o j e c t E n g i n e e r i n g 

The i n c r e a s e i s due to a h i g h e r l eve l of c o o r d i n a t i o n 
a c t i v i t i e s a s a r e s u l t of t h e i n c r e a s e d scope of A t o m i c s 
I n t e r n a t i o n a l a c t i v i t i e s and add i t iona l r e p o r t s and 
s i m i l a r a c t i v i t i e s . 

b . S y s t e m A n a l y s i s 

( C u r r e n t P r o g r a m ) 

2104— S y s t e m A n a l y s i s 

The i n c r e a s e is due to a r e s c o p i n g of effort wi th 
i n c r e a s e d e m p h a s i s on f l i gh t - i nduced p r o b l e m s , e. g. , 
NaK f r e e z i n g and o p e r a t i n g t o r q u e s . 

( V o i d - f r e e Study) 

2104— S y s t e m E n g i n e e r i n g 

P r o v i s i o n is m a d e for s y s t e m a n a l y s i s to i n v e s t i g a t e 
and d e t e r m i n e r e q u i r e m e n t and p e r f o r m a n c e of 
SNAP lOA us ing the v o i d - f r e e c o n v e r t e r d e s i g n . 

c . R e a c t o r A n a l y s i s 

INCREASE 
C u r r e n t 

P r o g r a m 
Vo id - f r ee 

Study 

8,000 

47,000 

100,000 

N A A - S R - M E M O - 6 6 5 2 
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UNCWSSIF 
P R O G R A M COST DISTRIBUTION 

SNAP 10 A 
($000) 

COST BREAKDOWN FY 62 FY 63 

1. S y s t e m Ana lys i s 

a . P r o j e c t E n g i n e e r i n g 

Objec t ive : P r o j e c t E n g i n e e r i n g wi l l p r o v i d e the o v e r a l l p r o g r a m 
c o o r d i n a t i o n to a s s u r e a d h e r e n c e to t h e t e c h n i c a l 
s c h e d u l e , and budge t ing ob jec t ives of t h e p r o g r a m s . 
S y s t e m t e s t s and t h e i r fac i l i ty r e q u i r e m e n t s wi l l 
be defined and l i a i s o n w i t h the AEC wi l l be conduc ted 

FY 62: The FY 62 t a s k s inc lude coo rd ina t i ng a n u m b e r of 
s y s t e m t e s t s and e s t a b l i s h i n g the f l ight d e s i g n . 

FY 63: The flight t e s t s p r o g r a m wi l l be in i t i a t ed d u r i n g 
FY 6 3 . E x t e n s i v e c o o r d i n a t i o n b e t w e e n AEC and 
USAF c o n t r a c t o r s wil l be r e q u i r e d . 
2100 P r o j e c t E n g i n e e r i n g 

b . S y s t e m A n a l y s i s 

9 8 197 

Objec t ive : 

FY 62: 

FY 63: 

T h e s y s t e m p e r f o r m a n c e wi l l be e s t a b l i s h e d t h r o u g h 
a n a l y s i s . The d e s i g n o p e r a t i n g poin ts wi l l be 
e s t a b l i s h e d and the k ine t i c p r o p e r t i e s v/ill be 
s t ud i ed . The r e l i a b i l i t y goa ls wi l l be a n a l y z e d , 
appor t ioned to the s u b s y s t e m s and t e s t r e s u l t s 
m o n i t o r e d . 
The d e s i g n point for the fl ight s y s t e m wi l l be 
e s t a b l i s h e d and the t e s t p r o g r a m m o n i t o r e d for 
p e r f o r m a n c e and r e l i a b i l i t y . 
The flight t e s t p r o g r a m wil l be m o n i t o r e d to 
p r o v i d e the d e s i g n point of the f inal s y s t e m . 
2104 S y s t e m A n a l y s i s 

98 

96 

197 

153 

96 153 

c . R e a c t o r Ana lys i s 

Ob jec t ive : The a n a l y s i s of the r e a c t o r for the SNAP lOA s y s t e m 
wi l l be d e r i v e d f rom t h e SNAP 2 p r o g r a m in tha t 
the two r e a c t o r s a r e e s s e n t i a l l y i d e n t i c a l . No Cos t 
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P R O P O S E D COST BREAKDOWN (Cont inued) 

d. Safety and F l igh t A n a l y s i s 

( C u r r e n t P r o g r a m ) 

2101 — S y s t e m Safety A n a l y s i s 

2105— Des ign I n t e g r a t i o n 

2 1 0 6 - SNAPSHOT C o o r d i n a t i o n 

The i n c r e a s e is due to a h i g h e r l eve l of c o o r d i n a t i o n 
a c t i v i t i e s a s a r e s u l t of i n c r e a s e d a c t i v i t i e s wi th 
LMSD. 

( V o i d - f r e e Study) 

2105— Des ign I n t e g r a t i o n 

P r o v i s i o n is m a d e h e r e for s y s t e m d e s i g n and layout 
e f for t s on s y s t e m s us ing the W e s t i n g h o u s e v o i d - f r e e 
c o n v e r t e r . 

2. Componen t D e v e l o p m e n t 

a. F u e l E l e m e n t D e v e l o p m e n t 

b . R e a c t o r S u b s y s t e m D e v e l o p m e n t 

( C u r r e n t P r o g r a m ) 

2141 — P a c k a g e and S t r u c t u r e D e v e l o p m e n t 

P r o v i s i o n is m a d e h e r e for d e v e l o p m e n t ajid t e s t 
of the a s s e m b l y d e s t r u c t m e c h a n i s m . 

INCREASE 
C u r r e n t 

P r o g r a m 

< 2 , 0 0 0 > 

11,000 

V o i d - f r e e 
Study 

197,000 

25,000 
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UiUSSIRFD 
COST BREAKDOWN (Cont inued) FY 62 FY 63 

d. Safety and F l igh t A n a l y s i s 352 475 

Ob jec t i ve : The flight t e s t p r o g r a m r e q u i r e s a c o m p l e t e 
a n a l y s i s of the safe ty p r o b l e m , a d e s i g n c o n ­
s i s t e n t wi th the veh ic l e i n t e g r a t i o n r e q u i r e m e n t s , 
and p lanning s u p p o r t to e s t a b l i s h the f l ight t e s t 
ob j ec t ives and s c h e d u l e . 

FY 62: The flight s y s t e m d e s i g n wil l be e s t a b l i s h e d in 
conjunct ion wi th the USAF c o n t r a c t o r . T h e sa fe ty 
a s p e c t s of the flight wi l l r e c e i v e de ta i l ed a n a l y s i s . 

FY 63: The flight t e s t p r o g r a m wi l l be c a r r i e d out . Suppor t 
wi l l be p r o v i d e d in the a r e a s of s c h e d u l i n g , t e s t 
c o o r d i n a t i o n and sa fe ty . 
2101 S y s t e m Safety Ana lys i s 
2105 Des ign I n t e g r a t i o n 
2106 SNAPSHOT C o o r d i n a t i o n 
2137 Safety Inves t i ga t i ons 

2. C o m p o n e n t Deve lopmen t 

a . F u e l E l e m e n t D e v e l o p m e n t 

Ob jec t ive : The fuel e l e m e n t d e v e l o p m e n t t a s k wi l l be c a r r i e d out 
u n d e r the SNAP 2 p r o g r a m . No Cos t 

b . R e a c t o r S u b s y s t e m D e v e l o p m e n t 86 

Ob jec t ive : The b a s i c r e a c t o r d e v e l o p m e n t wi l l be p r o v i d e d u n d e r 
the SNAP 2 p r o g r a m . T h o s e f e a t u r e s r e q u i r i n g s p e c i a l 
d e v e l o p m e n t wi l l be c a r r i e d out unde r th i s t a s k . 

FY 62: The r e f l e c t o r and d r i v e a s s e m b l y wi l l be modi f ied 
to m e e t the SNAP lOA s y s t e m o b j e c t i v e s . 
2141 P a c k a g e and S t r u c t u r e D e v e l o p m e n t 86 

83 
89 
35 

145 

93 
81 

158 
143 
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PROPOSED COST BREAKDOWN (Continued) 
UMW 

Heat Trans fe r Subsystem Development 
(Current P r o g r a m ) 
2146— Heat Trans fe r Subsystem Development 

The pump tes t p r o g r a m will be expanded to include additional t e s t s , 
as well as extend those t e s t s which were planned previously . 

2 1 4 3 - Component Environmental Test ing 
(Void-free Study) 
2146— Heat Transfer Subsystem Development 

P rov i s ion is made here for rad ia tor development for the void-free 
design study and minor additional pump work for this sys tem. 

Power Conversion Subsystem Development 
(Current P r o g r a m ) 
2190— Thermoe lec t r i c Conver ter Development 

Additional funds a re for design and evaluation of modules ($29,000), 
and additional work at General Ins t ruments ($100,000) on brazing 
and encapsulat ion. 

2191 — The rmoe lec t r i c Genera tor Mater ia l s and P r o c e s s Engineering 
Severe prob lems have developed m the s t r e s s and analyt ical design 
engineering of the the rmoe lec t r i c genera tor , solutions for which 
a r e requi red to produce a re l iable module. 

2192— Thermoe lec t r i c Mater ia l s Development 
The deeper understanding of the m a t e r i a l s p rob lems points out a 
need for a further understanding to proceed with confidence toward 
development of a re l iable module. Increased emphas is is requi red 
m development of b raze m a t e r i a l s , sublimation b a r r i e r s , studies of 
mterdiffusion between b a r r i e r s and P b T e , and studies of t h e r m a l 
gradient diffusion; pos t -mor tem of tes t samples needs to be extended 
and intensified. 

2193— P r o c e s s Development for The rmoe lec t r i c Conver te r s 
Additional funding is requ i red to inc rease production ra te of modules , 
and for testing of p r o c e s s va r iab les during contacting, brazing, and 
encapsulation, for ful l -s ize modules . 

2194— Thermoe lec t r i c Genera tor Development Quality Control and Tes t 
2195 — The rmoe lec t r i c Genera tor Development 

Additional survei l lance and control a r e needed due to poor vendor 
supply ma te r i a l and control . 

2143— Component Environmental Test ing 
The inc rease is to accommodate the acce le ra ted module test ing schedule. 

(Void-free Study) 
2190— Thermoe lec t r i c Converter Development 

Prov is ion is made he re for additional Westinghouse R&D ($130,000), 
additional Westinghouse module del ivery ($103,000), and Westinghouse 
module evaluation ($78,000). 

2143— Component Environmental Test ing 

INCREASE 
Current Void-free 

P r o g r a m Study 

26,000 

2,000 

129,000 

28,000 

165,000 

51,000 

25.000 

39,000 

NAA-SR-MEMO-6652 
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UNCWSSIFIE 

98 
3 

1200 

84 
3 

685 

COST BREAKDOWN (Continued) FY 62 FY 63 

c . Hea t T r a n s f e r S u b s y s t e m Deve lopmen t 101 87 

Objec t ive : The SNAP lOA s y s t e m wi l l u s e a d - c e l e c t r o m a g n e t i c 
pump to c i r c u l a t e the coo lan t . Other hea t t r a n s f e r 
s y s t e m c o m p o n e n t s wi l l be adap ted f r o m the SNAP 2 
p r o g r cim. 

FY 62: The hea t t r a n s f e r componen t s d e v e l o p m e n t wi l l be 
c o m p l e t e d and they wi l l be t e s t e d on the S - 1 0 - P S M - 3 
s y s t e m . 

FY 63: The s y s t e m and flight t e s t da ta wil l be r e v i e w e d to 
e s t a b l i s h a f inal d e s i g n . 
2146 Heat T r a n s f e r S u b s y s t e m Deve lopmen t 
2143* Componen t E n v i r o n m e n t a l T e s t i n g 

d. P o w e r C o n v e r s i o n S u b s y s t e m Deve lopmen t 

Ob jec t ive : 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 wi l l be 
deve loped to m e e t the s y s t e m p e r f o r m a n c e , l i fe , 
and r e l i a b i l i t y o b j e c t i v e s . 

FY 62: The c o n v e r t e r m o d u l e s wil l be p laced on an e x t e n s i v e 
t e s t p r o g r a m to s e p a r a t e the effects of the v a r i o u s 
e n v i r o n m e n t s to which they wi l l be s u b j e c t e d . 
M a t e r i a l s s t ud i e s wil l be conducted as n e c e s s a r y to 
e n s u r e the l ife and r e l i a b i l i t y o b j e c t i v e s . 

FY 63: The d e v e l o p m e n t a l and s y s t e m t e s t data wi l l be 
r ev iewed to e s t a b l i s h the f inal c o n v e r t e r d e s i g n . 
2190 T h e r n a o e l e c t r i c C o n v e r t e r D e v e l o p m e n t 641 395 
2191 T h e r m o e l e c t r i c G e n e r a t o r M a t e r i a l s 

and P r o c e s s E n g i n e e r i n g 
2192 T h e r m o e l e c t r i c M a t e r i a l s D e v e l o p m e n t 
2193 P r o c e s s Deve lopmen t for t h e r m o e l e c t r i c C o n v e r t e r s 
2194 T h e r m o e l e c t r i c G e n e r a t o r D e v e l o p m e n t 

Qual i ty Con t ro l & T e s t 
2195 T h e r m o e l e c t r i c G e n e r a t o r D e v e l o p m e n t 
2143* Componen t E n v i r o n m e n t a l T e s t i n g 

75 
100 
170 

118 
53 
43 

42 
59 
72 

59 
36 
22 

"Includes only a p a r t of the o v e r a l l p r o j e c t c o s t . R e m a i n i n g c o s t s for the p r o j e c t wi l l be i n c u r r e d 
in s u p p o r t of o the r a r e a s of w o r k . 
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UNCWSSIFIED 

P R O P O S E D COST BREAKDOWN (Cont inued) 

e. Shield D e v e l o p m e n t 

( C u r r e n t P r o g r a m ) 

2133— Shield E x p e r i m e n t s 

2148— Shield D e v e l o p m e n t 

Addi t iona l s m a l l - s a m p l e t h e r m a l t e s t i n g wi l l 
inc lude cyc l ing , m o r e e x t e n s i v e s t r e s s a n a l y s i s , 
and m e a s u r e m e n t of g a s evo lu t ion . 

2143— Componen t E n v i r o n m e n t a l T e s t i n g 

f. Heat R e j e c t i o n S u b s y s t e m D e v e l o p m e n t 

g. C o n t r o l , Safety, and F l i g h t C o m p o n e n t D e v e l o p m e n t 

( C u r r e n t P r o g r a m ) 

2149— S t a r t u p , C o n t r o l , T e l e m e t r y and Safety D e v e l o p m e n t 

P r o v i s i o n is m a d e for add i t iona l w o r k in c o n t r o l s , 
and m o r e e x t e n s i v e s y s t e m d i a g n o s t i c i n s t r u m e n t a t i o n . 
Addi t iona l r e a c t o r f e a t u r e s , due to sa fe ty p r o g r a m 
r e q u i r e m e n t s , a r e to be i n v e s t i g a t e d . 

2143— Componen t E n v i r o n m e n t a l T e s t i n g 

N A A - S R - M E M O - 6 6 5 2 
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COST BREAKDOWN (Continued) FY 62 FY 63 

e. Shield Deve lopmen t 

Ob jec t ive : The sh ie ld d e v e l o p m e n t p r o g r a m wi l l p r o v i d e a 
s t r u c t u r a l l y sound r a d i a t i o n sh ie ld for the SNAP lOA 
s y s t e m . 

FY 62: Shield componen t s wi l l be m e c h a n i c a l l y t e s t e d u n d e r 
the l aunch e n v i r o n m e n t , and t e s t e d in the n u c l e a r , 
t h e r m a l , and vacuum e n v i r o n m e n t s . R a d i a t o r t r a n s ­
m i s s i o n m e a s u r e m e n t s wil l be m a d e in s t a n d a r d 
c o n f i g u r a t i o n s . 

FY 63: The p e r f o r m a n c e of the sh ie ld in the fl ight t e s t 
s y s t e m s wil l be s tudied f r o m t e l e m e t r y d a t a . 
2133 Shield E x p e r i m e n t s 
2148 Shield Deve lopmen t 
2143* Componen t E n v i r o n m e n t a l T e s t i n g 

123 83 

66 
52 

5 
80 

3 

f. Heat Re jec t ion S u b s y s t e m Deve lopmen t 

Ob jec t ive : The r a d i a t o r d e v e l o p m e n t is an i n t e g r a l p a r t of t h e 
c o n v e r t e r s u b s y s t e m d e v e l o p m e n t (d). E m i s s i v e 
coa t ings wi l l be deve loped on the SNAP 2 p r o g r a m . No Cos t 

g. C o n t r o l , Safety, and F l igh t Componen t D e v e l o p m e n t 79 173 

Objec t ive : 

FY 62: 

FY 63: 

The ground c o m m a n d and t e l e m e t r y l inks wi l l be deve loped 
t o g e t h e r wi th the s t a r t u p p r o g r a m m e r a s s o c i a t e d wi th the 
ground c o m m a n d s y s t e m and the s p e c i a l d e v i c e s 
n e c e s s a r y to m e e t the safe ty c r i t e r i a . 
S tandard t e l e m e t r y t r a n s d u c e r s wi l l be modif ied 
as r e q u i r e d to m e e t the fl ight t e s t r e q u i r e m e n t s 
Other componen t s wil l be deve loped and t e s t e d . 
The flight h a r d w a r e wi l l be t e s t e d and i n t e g r a t e d 
into the flight s y s t e m . The flight t e s t p e r f o r m ­
ance wil l be r e v i e w e d and final d e s i g n e s t a b l i s h e d . 
2149 S t a r t up Con t ro l T e l e m e t r y and Safety D e v e l o p m e n t 
2143''" Componen t E n v i r o n m e n t a l T e s t i n g 

76 
3 

167 
6 

-•'Includes only a p a r t of the o v e r a l l p r o j e c t c o s t , 
in s u p p o r t of o the r a r e a s of w o r k . 

R e m a i n i n g c o s t s for the p r o j e c t wi l l be i n c u r r e d 
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UNCUSSIFI 

P R O P O S E D COST BREAKDOWN (Cont inued) 

3. S y s t e m D e v e l o p m e n t 

a. N o n - N u c l e a r T e s t S y s t e m s 

1) S - l O - P S M - 1 E n v i r o n m e n t a l T e s t S y s t e m 

The s y s t e m t e s t i n g i s to be a c c o m p l i s h e d wi th m a s s 
m o c k u p s in t h o s e i n s t a n c e s w h e r e a c t u a l c o m p o n e n t s 
of the s y s t e m a r e not ye t a v a i l a b l e . D u r i n g the t e s t i n g , 
and as the c o m p o n e n t s b e c o m e a v a i l a b l e , the m a s s 
m o c k u p s wi l l be r e p l a c e d . T h i s con t inuous s u b s t i t u t i o n , 
and an e x t e n s i o n of the t e s t p r o g r a m , wil l r e q u i r e add i ­
t i ona l funding. 

2) S - l O - P S M - 3 P e r f o r m a n c e T e s t S y s t e m 

The o r i g i n a l t e s t p r o g r a m h a s b e e n ex tended to c o n f o r m 
to tha t of the c o n v e r t e r . The s c o p e of the t e s t i n g h a s 
b e e n r e v i s e d to inc lude a p o r t i o n of the c o n v e r t e r a s s e m b l y 
a s soon a s s u c h b e c o m e s a v a i l a b l e . Mul t i sh i f t o p e r a t i o n of 
the t e s t is c o n t e m p l a t e d . 
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COST BREAKDOWN (Cont inued) 
mim^^ 

FY 62 FY 63 

3. S y s t e m Deve lopmen t (Detai l by p r o j e c t is p rov ided on p a g e s 22 and 2 3 . 

a. N o n - N u c l e a r T e s t S y s t e m s 

1) S - l O - P S M - 1 E n v i r o n m e n t a l T e s t S y s t e m 247 

Objec t ive : The S - l O - P S M - 1 s y s t e m wi l l be used in p e r f o r m i n g 
e n v i r o n m e n t a l t e s t s on the s t r u c t u r a l p a c k a g e . 

FY 62: The f a b r i c a t i o n of s y s t e m wil l be c o m p l e t e d and 
t e s t s wil l be conduc ted . D e v e l o p m e n t a l s u b ­
s y s t e m s wi l l be i n t e g r a t e d in the t e s t p r o g r a m 
as they b e c o m e a v a i l a b l e . 

S y s t e m E n g i n e e r i n g 34 
F u e l F a b r i c a t i o n 
S y s t e m F a b r i c a t i o n 68 
Power C o n v e r s i o n S y s t e m A s s e m b l y , 
Checkout and T e s t O p e r a t i o n s 145 

2) S - l O - P S M - 3 P e r f o r m a n c e T e s t S y s t e m 350 

Objec t ive : The S - l O - P S M - 3 wi l l be u sed to s tudy the p e r f o r m a n c e 
of the c o n v e r t e r and a s s o c i a t e d hea t t r a n s f e r 
c o m p o n e n t s . S y s t e m i n t e r a c t i o n s and c o m p o n e n t s 
d e g r a d a t i o n s wi l l be d e t e r m i n e d . 

FY 62: The s y s t e m wil l be f a b r i c a t e d and p l aced on t e s t in 
a v a c u u m e n v i r o n m e n t . S t a r t u p t e s t s w i l l be 
conduc ted . 

FY 63: The t e s t i n g wil l be cont inued to g a t h e r l i fe and 
r e l i a b i l i t y d a t a . 

S y s t e m E n g i n e e r i n g 33 
F u e l F a b r i c a t i o n 
S y s t e m F a b r i c a t i o n 45 
P o w e r C o n v e r s i o n S y s t e m 161 
A s s e m b l y Checkout and T e s t O p e r a t i o n s 111 

57 

30 

27 
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OMSIFIE 

PROPOSED COST BREAKDOWN (Continued) 

3) S-lO-FSM-1 Non-Nuclear Qualification Test 

The test schedule is to be extended in order to 
define more accurate ly long- te rm sys tem performance 

and degradation. 

b. Nuclear Test Systems 

1) S-lO-FS-1 Nuclear Qualification Test 
The inc rease provides for acce lera t ion of the tes t 
p r o g r a m and hardware p rocurement . 

UNCLASSiRE 
NAA-SR-MEMO-6652 
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UNCLASSIFIED 
COST BREAKDOWN (Continued) FY 62 FY 63 

3) S - l O - F S M - 1 N o n - N u c l e a r Qua l i f i ca t ion T e s t 897 _66 

Objec t ive : The S - l O - F S M - 1 s y s t e m wi l l be used to qualify 
the flight s y s t e m for l aunch and s p a c e 
e n v i r o n m e n t s . The i n t e r a c t i o n s of e n v i r o n m e n t 
on p e r f o r m a n c e wil l be d e t e r m i n e d . 

FY 62: The s y s t e m wi l l be buil t f r o m the fl ight 
des ign , checked out, and t e s t e d t h r o u g h 
s i m u l a t e d l aunch e n v i r o n m e n t . 

FY 63: The s y s t e m wil l be o p e r a t e d on e l e c t r i c a l 
hea t in a s i m u l a t e d space e n v i r o n m e n t . 

S y s t e m E n g i n e e r i n g 27 
F u e l F a b r i c a t i o n 283 
S y s t e m F a b r i c a t i o n 354 
P o w e r C o n v e r s i o n S y s t e m 161 
A s s e m b l y Checkout and T e s t O p e r a t i o n s 72 66 

b . N u c l e a r T e s t Systenas 

1) S - l O - F S - 1 N u c l e a r Qual i f i ca t ion T e s t 356 1330 

Objec t ive : The n u c l e a r qua l i f i ca t ion s y s t e m wi l l p r o v i d e 
an o p e r a t i o n a l d e m o n s t r a t i o n of the f l ight s y s t e m 
in a r ad i a t i on , t h e r m a l and v a c u u m e n v i r o n m e n t . 

FY 62: Des ign , f a b r i c a t i o n , and a s s e m b l y wi l l be 
in i t i a t ed . 

FY 63: The s y s t e m wi l l be f a b r i c a t e d , a s s e m b l e d , and 
checked out and p laced in o p e r a t i o n in 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 . P e r f o r m a n c e and 
r e l i ab i l i t y da ta wil l be ob ta ined . 

S y s t e m E n g i n e e r i n g 
F u e l F a b r i c a t i o n 
S y s t e m F a b r i c a t i o n 
P o w e r C o n v e r s i o n S y s t e m 
Assennbly and Checkout 
T e s t O p e r a t i o n s 

UNCMF 
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22 
11 

191 
81 
27 
24 

-
280 
112 
101 
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« I A W 

P R O P O S E D COST BREAKDOWN (Cont inued) 

4 . F l i g h t T e s t S y s t e m 

a. P r e f l i g h t Mockup 

1) S - l O - F S M - 2 M e c h a n i c a l Mockup 

The i n c r e a s e r e f l e c t s a m o r e a c c u r a t e p r i c i n g of t e s t 
h a r d w a r e , in add i t ion to p r e p a r a t i o n for a c c e l e r a t e d 
a c c e p t a n c e t e s t i n g . 

b . F l i gh t T e s t S y s t e m s 

1) S - l O - F S - 2 F i r s t F l i g h t S y s t e m 

I n c r e a s e r e f l e c t s c o s t s of a c c e l e r a t e d h a r d w a r e 
d e l i v e r y and a s s e m b l y p r e p a r a t i o n . 

mMB 
NAA- SR- M E M O - 6652 
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NCLASSIFIE COST BREAKDOWN (Continued) 

4 . F l igh t T e s t S y s t e m 

a. P r e - F l i g h t Mockup 

1) S - l O - F S M - 2 M e c h a n i c a l Mockup 

Objec t ive : Th i s s y s t e m wi l l be i n t e g r a t e d in the f l ight 
veh i c l e and used in checkout and the hot 
f i r ing t e s t s . It wi l l con ta in a l l c o m p o n e n t s 
inc luding a few U-238 F u e l e l e m e n t s so tha t 
the effects of combined v i b r a t i o n , shock and 
a c o u s t i c a l e n v i r o n m e n t c a n be d e t e r m i n e d . 

FY 62: The s y s t e m wil l be f a b r i c a t e d , a s s e m b l e d , and 
checked out . 

FY 63: The s y s t e m wil l be d e l i v e r e d to the v e h i c l e 
c o n t r a c t o r for t e s t . 

S y s t e m E n g i n e e r i n g 
F u e l F a b r i c a t i o n 
S y s t e m F a b r i c a t i o n 
P o w e r C o n v e r s i o n S y s t e m 
A s s e m b l y and Checkout 
T e s t O p e r a t i o n s 

b . F l i gh t T e s t S y s t e m s 

1) S - l O - F S - 2 F i r s t F l igh t S y s t e m 

Objec t ive : Th i s s y s t e m wi l l be d e l i v e r e d to the Ai r F o r c e 
for flight t e s t . Data on i ts p e r f o r m a n c e wi l l 
be obta ined by t e l e m e t r y , r e d u c e d , and a n a l y z e d 
to e s t a b l i s h a f inal d e s i g n . 

FY 62: The s y s t e m wi l l be d e s i n g e d . 
FY 63: The f a b r i c a t i o n wi l l be c o m p l e t e d , the s y s t e m 

a s s e m b l e d , checked out, and d e l i v e r e d . 
S y s t e m E n g i n e e r i n g 
F u e l F a b r i c a t i o n 
S y s t e m F a b r i c a t i o n 
P o w e r C o n v e r s i o n S y s t e m 
A s s e m b l y and Checkout 
T e s t O p e r a t i o n s 

FY 62 FY 63 

7 1 1 

27 
153 
298 
161 

72 

76 

44 

32 

23 

23 

991 

56 
290 
372 
181 

92 
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UNCLASSIFI 

P R O P O S E D COST BREAKDOWN (Cont inued) 

2) S - l O - F S - 3 Second F l i g h t S y s t e m 

5. F l i gh t S y s t e m Suppor t 

a. A e r o - S p a c e Ground E q u i p m e n t 

2145— A e r o - s p a c e Ground E q u i p m e n t 

R e d u c t i o n of funds r e q u i r e d i s due to r e - e v a l u a t i o n 
and d e f e r m e n t of s o m e i t e m s to F Y 1963. 

2143— C o m p o n e n t E n v i r o n m e n t a l T e s t i n g 

UNCLASSIFIED 
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ummE 
COST BREAKDOWN (Cont inued) FY 62 FY 63 

2) S - l O - F S - 3 Second F l i gh t S y s t e m - 997 

O b j e c t i v e s : T h i s s y s t e m wil l be used in a second fl ight t e s t . 
The b a s i c ob j ec t ives of the f i r s t f l ight s y s t e m 
wi l l be r e t a i n e d , and the t e s t wi l l p r o v i d e a 
backup in c a s e of l aunch f a i l u r e . 

FY 63: The s y s t e m wil l be d e s i g n e d and f a b r i c a t i o n i n i t i a t e d . 
F a b r i c a t i o n wil l be c o m p l e t e d , t h e n s y s t e m a s s e m b l e d , 
checkou t , and d e l i v e r e d . 

S y s t e m E n g i n e e r i n g 
F u e l F a b r i c a t i o n - 290 
S y s t e m F a b r i c a t i o n - 384 
P o w e r C o n v e r s i o n S y s t e m - 181 
A s s e m b l y and Checkout - 142 
T e s t O p e r a t i o n s 

5. F l igh t S y s t e m Suppor t 

a. A e r o - S p a c e Ground E q u i p m e n t 270 221 

O b j e c t i v e s : The handl ing and checkout equ ipmen t wi l l be 
deve loped to s u p p o r t the flight t e s t p r o g r a m . 

FY 62: Checkout equ ipmen t wi l l be des igned and t e s t e d . 
S tandard handl ing equ ipmen t wi l l be modi f ied 
for the SNAP lOA s y s t e m . 

FY 63: Suppor t a c t i v i t i e s wi l l be c o o r d i n a t e d wi th t h e 
flight t e s t p r o g r a m . Spec ia l equ ipmen t wi l l 
be p r o v i d e d as r e q u i r e d . 
2145 A e r o s p a c e Ground E q u i p m e n t 257 213 
2143* Componen t E n v i r o n m e n t a l T e s t i n g 13 8 

-•'Includes only a p a r t of the o v e r a l l p r o j e c t c o s t . R e m a i n i n g c o s t s for t h e p r o j e c t wi l l be i n c u r r e d 
in s u p p o r t of o the r a r e a s of w o r k . 

^ N A A - S R - M E M O - 6 6 5 2 
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UNCUISSIFIE! 

PROPOSED COST BREAKDOWN (Continued) 

b. Launch Base Operat ions 

2174— Launch Operat ions 

UNCLASSIFIED 
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COST BREAKDOWN (Cont inued) FY 62 

b . L a u n c h B a s e O p e r a t i o n s 

Ob jec t ive : O v e r a l l d i r e c t i o n and c o o r d i n a t i o n of the SNAP lOA 
P r o g r a m launch s i t e f ac i l i t i e s and a c t i v i t i e s wi l l 
be p r o v i d e d . P r o v i s i o n wi l l be m a d e for the f inal 
a s s e m b l y , fuel loading and p r e - l a u n c h n o n - n u c l e a r 
s y s t e m checkou t s of the flight s y s t e m s . 

FY 62: Launch s i t e f ac i l i t i e s and a c t i v i t i e s wi l l be c o o r d i n a ­
ted wi th the c u s t o m e r a g e n c y . De ta i l ed fac i l i ty 
r e q u i r e m e n t s wi l l be d e t e r m i n e d and de t a i l ed 
l aunch s i t e p r o c e d u r e s e s t a b l i s h e d . 
2174 Launch O p e r a t i o n s 

5 8 

5 8 
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UNCLASSI 
REVISED 

P R O J E C T COST E S T I M A T E BY SYSTEMS 
($000) 

F Y 1962 

P r o j e c t 

Z120 

2121 

2122 

2123 

2152 

2153 

2156 

2161 

2162 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2181 

2182 

2183 

2 184 

2186 

2 188 

2189 

2199 

T i t l e 

(A = P r e s e n t P r o g r a m ; B - P r o p o s e d P r o g r a m ) 

F u e l F o r m i n g 

F u e l C o n v e r s i o n 

F u e l C ladd ing 

Qua l i t y T e s t i n g 

R e a c t o r O p e r a t i o n 

T e s t F a c i l i t y , Op . & M a m t . 

R e m o t e Handl ing & Viewing 

P a c k a g e & S t r u c t u r e D e s . & F a b . 

R e f l e c t o r & D r i v e D e s . & F a b . 

H e a t T r a n s f e r D e s i g n & F a b . 

C o r e D e s i g n h F a b . 

Sh ie ld F a b r i c a t i o n 

S t a r t u p - D e s i g n k F a b . 

S - I O - F S S y s t e m E n g . 

S - l O - F S - 1 A s s ' y . I n s t - C h e c k 

S - l O - F S - 2 A s s ' y , I n s t - C h e c k 

S - l O - F S - 3 A s s ' y & A c c e p t . 

S - l O - P S M - 1 Sys t . E n g . 

S - l O - P S M - 2 k 3 S y s t . E n g . 

S - l O - F S M - 1 & 2 S y s t . E n g . 

S - l O - P S M - 1 E n v . - D e v . 

S - l O - P S M - 3 A s s ' y & I n s t . 

S - l O - F S M - 1 A s s ' y k I n s t . 

S - l O - F S M - 2 Ins t & T e s t 

T . E . C o n v e r t e r D e s . & F a b . 

T O T A L 

T o t a l 

A 

150 

64 

105 

128 

24 

-
-

191 

346 

47 

87 

85 

200 

66 

27 

32 

-
34 

33 

54 

145 

111 

72 

72 

564 

2637 

B 

150 

64 

105 

128 

24 

-
-

224 

346 

70 

87 

92 

247 

201 

27 

74 

-
35 

63 

53 

156 

151 

147 

123 

564 

3131 

P S M - 1 

A 

-
-
-
-
-
-
-
68 

-
-
-
-
-
-
-
-
-
34 

-
-

145 

-
-
-
~ 

247 

B 

-
-

-

-
-
93 

-
-
-
-
-
-
-
-
-
35 

-
-

156 

-
-
-
-

284 

P S M - 3 

A 

-
-
-
-
-
-
-
36 

-
9 

-
-
-
-
-
-

-
33 

-
-

H I 

-
-

161 

350 

B 

-
-
-
-
-
-
-
45 

-
10 

-
-
-
-
-
-
-
-
63 

-
-

151 

-
-

161 

430 

F S M - 1 

A 

89 

40 

70 

84 

-
-
-
29 

160 

12 

29 

29 

95 

-
-
-
-
-
-
27 

-
-
72 

-
161 

897 

B 

89 

40 

70 

84 

-
-
-
29 

160 

20 

29 

31 

115 

-
-
-
-
-
-
26 

-
-

147 

-
161 

1001 

F S M - 2 

A 

50 

24 

35 

44 

-
-
-
29 

106 

11 

29 

28 

95 

-
-
-
-
-
-
27 

-
-
-
72 

161 

711 

B 

50 

24 

35 

44 

-
-
-
29 

106 

20 

29 

31 

115 

-
-
-
-
-
-
27 

-
-
-

123 

161 

794 

FS 

A 

11 

-
-
-
24 

-
-
29 

80 

15 

29 

28 

10 

22 

27 

-
-
-
-
-
-
-
-
-
81 

356 

-1 

B 

11 

-
-
-
24 

-
-
28 

80 

20 

29 

30 

17 

157 

27 

-
-
-
-
-
-
-
-
-
81 

504 

FS 

A 

-
-
-
-
-
-
-
-
-
-
-
-
-

44 

-
32 

-
-
-
-
-
-
-
-
-

76 

-2 

B 

-
-
-
-
-
-
-
-
-
-
-
-
-
44 

-
74 

-
-
-
-
-
-
-
-
-

118 

F S - 3 

A 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

B 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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UNCLASSIFIED 
BREAKDOWN OF P R O J E C T COST E S T I M A T E BY SYSTEMS 

($000) 
FY 1962 

2120 

2121 

2122 

2123 

2152 

2153 

2156 

2161 

2162 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2182 

2183 

2184 

2186 

2188 

2189 

2199 

2181 

P r o j e c t 

F u e l F o r m i n g 

F u e l C o n v e r s i o n 

F u e l Cladding 

Quali ty T e s t i n g 

R e a c t o r O p e r a t i o n 

T e s t F a c i l i t y , Op. &Main t . 

R e m o t e Handling & View 

P a c k a g e & S t r u c t u r e D e s . &tFab. 

Ref lec to r & D r i v e Des.& Fab . 

Heat T r a n s f e r Des ign &; F a b . 

C o r e Des ign & F a b . 

Shield F a b r i c a t i o n 

S t a r t up - Des ign & F a b . 

S - I O - F S S y s t e m Eng. 

S - l O - F S - 1 A s s ' y , I n s t - C h e c k 

S - l O - F S - 2 A s s ' y , I n s t - C h e c k 

S - l O - F S - 3 A s s ' y & A c c e p t . 

S - l O - P S M - 2 fa 3 Sys t . Eng. 

S - l O - F S M - 1 fa 2 Sys t . Eng. 

S - l O - P S M - 1 Env. - Dev. 

S - l O - P S M - 3 A s s ' y fa I n s t . 

S - l O - F S M - 1 A s s ' y & Ins t . 

S - l O - F S M - 2 

T . E . C o n v e r t e r Des . & F a b . 

S - l O - P S M - 1 Sys t . Eng. 

T O T A L 

S y s t e m 

To ta l 

150 

64 

105 

128 

24 

-
-

191 

346 

47 

87 

85 

200 

66 

27 

32 

-
33 

5 4 

145 

H I 

72 

72 

5 6 4 

34 

2637 

P S M - 1 

-

-
-

-

-

-
-

68 

-
-

-

-

-
-

-

-
-
-

-
145 

-

-
-

-
34 

247 

P S M - 3 

-

-
-

-

-

-
-
36 

_ 

9 

-
-

-
-
-

-

-
33 

-
-

I l l 

-
-

161 

-

350 

F S M - 1 

89 

40 

7 0 

84 

-

-
-

29 

160 

12 

29 

29 

95 

-

-
-

-
-
27 

-

-
72 

-
161 

-

8 9 7 

F S M - 2 

50 

24 

35 

4 4 

-

-
-

29 

106 

11 

29 

28 

95 

-
-

-

-
-

27 

-

-

-
72 

161 

-

7 1 1 

F S - 1 

11 

-

-

-
2 4 

-
-

29 

80 

15 

29 

2 8 

10 

22 

27 

-

-

-

~ 
_ 

-
81 

-

3 5 6 

F S - 2 

-

-

-

-

-

-
-

-
-

-
-

-

-
4 4 

-
32 

-
-
-

-
-

-

-
-

-

7 6 

F S - 3 
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NCIASSIFIE 
BREAKDOWN O F P R O J E C T COST E S T I M A T E BY SYSTEMS 

($000) 
FY 1963 

2120 

2121 

2122 

2123 

2152 

2153 

2156 

2161 

2162 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

2173 

2182 

2186 

2188 

2189 

2199 

P ro j ec t 

Fue l F o r m i n g 

Fue l Convers ion 

Fue l Cladding 

Quality Tes t ing 

Reac to r Operat ions 

Tes t Fac i l i ty Oper. & Main. 

Remote Handling & Viewing 

Package fa S t ruc tu re Des ign 

Ref lec tor fa Dr ive A s s ' y &: Des. 

Heat T r a n s f e r Design fa F a b . 

Core Design & F a b . 

Shield F a b r i c a t i o n 

Star tup Design fa F a b . 

S- IO-FS System Eng. 

S - l O - F S - 1 Ass ' y , Ins t -Check 

S - lO-FS-2 A s s ' y Accep t .Tes t 

S - l O - F S - 3 A s s ' y Accep t .Tes t 

S - lO-PSM-2 fa 3 Syst . Eng. 

S - lO-PSM-3 A s s ' y Ins t . 

S - lO-FSM-1 A s s ' y In s t .Tes t 

S - lO-FSM-2 I n s t faTest 

T . E . Conver t e r Des. & F a b . 

TOTAL 

Sys tem 

Total 

270 

128 

209 

253 

481 

94 

150 

110 

297 

28 

41 

60 

332 

56 

112 

92 

142 

30 

27 

66 

23 

463 

3464 

PSM-1 

« 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

PSM-3 

_ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30 

27 

-

-

-

57 

FSM-1 

_ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

66 

-

66 

FSM-2 

_ 

-

-

-

-

-

_ 

-

-

-

-

-

-

-

-

-

-

-

-

23 

23 

F S - 1 

88 

42 

67 

83 

481 

94 

150 

-

-

-

-

-

112 

-

112 

-

-

-

-

-

-

101 

1330 

F S - 2 

91 

4 3 

71 

85 

-

-

-

57 

149 

10 

20 

30 

106 

56 

-

92 

-

-

-

-

-

181 

991 

F S - 3 

91 

43 

71 

85 

-

-

-

53 

148 

18 

21 

30 

114 

-

-

-

142 

-

-

-

-

181 

997 
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