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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1979 

GENERAL STATEMENT 

S u p p l e m e n t a l  A p p r o p r i a t i o n  f o r  Space S h u t t l e  Program 

A Supp lementa l  A p p r o p r i a t i o n  o f  $185 .0  m i l l i o n  i s  r e q u e s t e d  t o  p r o v i d e  t h e  
a d d i t i o n a l  f u n d i n g  r e q u i r e d  f o r  t h e  Space  S h u t t l e  program.  The Space  S h u t t l e  i s  
t h e  key e l e m e n t  o f  a v e r s a t i l e ,  economica l  s p a c e  t r a n s p o r t a t i o n  s y s t e m  t h a t  w i l l  
p r o v i d e  a wide v a r i e t y  o f  n a t i o n a l  and  i n t e r n a t i o n a l  u s e r s  w i t h  round  t r i p  access 
t o  s p a c e  b e g i n n i n g  i n  t h e  1 9 8 0 ' s .  T h i s  S u p p l e m e n t a l  A p p r o p r i a t i o n ,  when added t o  
t h e  $ 1 , 4 4 3 . 3  m i l l i o n  a p p r o p r i a t e d  f o r  FY 1979 would p r o v i d e  a t o t a l  o f  $ 1 , 6 2 8 . 3  
m i l l i o n  f o r  t h e  Space  S h u t t l e  program w i t h i n  t h e  Resea rch  and Development Appro- 
p r i a t i o n .  

The need  f o r  t h e  a d d i t i o n a l  f u n d s  r e s u l t s  from t e c h n i c a l  p rob lems  e n c o u n t e r e d  i n  
deve lopment ,  m a n u f a c t u r i n g  and  t e s t i n g  of Space S h u t t l e  s y s t e m s ;  t h e  need  f o r  d e s i g n  
changes  and w e i g h t  r e d u c t i o n s :  and  t h e  r e q u i r e m e n t s  o f  p r ime  c o n t r a c t o r s  and subcon-  
t rac tors  f o r  i n c r e a s e d  e n g i n e e r i n g  and  m a n u f a c t u r i n g  e f f o r t  t o  f a b r i c a t e  ha rdware  and 
c o n d u c t  t e s t  a c t i v i t i e s .  I n t e n s i v e  deve lopment  and t e s t i n g  a c t i v i t y  i s  p r o c e e d i n g  i n  
FY 1979 w i t h  t h e  f i r s t  o r b i t a l  f l i g h t  t a r g e t e d  f o r  l a t e  1 9 7 9 .  C o n s i s t e n t  w i t h  t h e  
C o n f e r e n c e  R e p o r t  on t h e  FY 1379 A p p r o p r i a t i o n ,  f u n d i n g  i s  b e i n g  a p p l i e d  t o  D e s i a n ,  
Development ,  T e s t  and E v a l u a t i o n  a c t i v i t i e s  a t  a rate  which s u p p o r t s  t h i s  p l a n ;  o r b i t e r  
p r o d u c t i o n  a c t i v i t i e s  are p r o c e e d i n g  on a c o n s t r a i n e d  b a s i s ;  and t h e  FY 1973 S u p p l e m e n t a l  
A p p r o p r i a t i o n  is  b e i n g  r e q u e s t e d  t o  restore f u n d i n g  f o r  p r o d u c t i o n  ac t iv i t i e s .  I f  t h e  
r e q u e s t e d  S u p p l e m e n t a l  A p p r o p r i a t i o n  i s  n o t  a p p r o v e d ,  i t  w i l l  b e  n e c e s s a r y  t o  r e b a l a n c e  
t h e  program p l a n  by a d j u s t i n g  t h e  FY 1 9 7 9  deve lopment  and  test  a c t i v i t i e s  w i t h  a 
r e s u l t a n t  d e l a y  o f  s e v e r a l  months  i n  f i r s t  o r b i t a l  f l i g h t  and  by d e l a y i n g  p r o d u c t i o n  
a c t i v i t i e s  w i t h  a r e s u l t a n t  s i x  t o  t w e l v e  month d e l a y  i n  d e l i v e r y  o f  t h e  s e c o n d ,  t h i r d ,  and 
f o u r t h  o r b i t e r  v e h i c l e s .  The e f f e c t  o f  s u c h  a d e l a y  on o v e r a l l  Space S h u t t l e  proqram 
costs is e s t i m a t e d  a t  $400-600 m i l l i o n .  
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The following table presents a comparison of the funding plan for Space Shuttle 
Research and Development contained in the FY 1979 Budget Request with the current 
plan including t:ie requested Supplemental Appropriation: 

Millions of Dollars 

FY 1979 Budget Request 
Amount added by Congress to FY 1979 Authori- 
zation and Appropriation for procurement 
of long lead time items for a fifth orbiter 

for FY 1979 
Total Amount Authorized and Appropriated 

Total Current Estimate 

Requested Supplemental Authorization and 
Appropriation 

$1,439.3 

4.0 

$1,443.3 

$1,628.3 

$ 1 8 5 . 0  

Appropriation summary tables, proposed language for the requested authorization and 
appropriation, and a more specific narrative statement of program requirements follow. 
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BUDGET SUPPLEMENTAL 

I.l.-\TTONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

BUDGET SUMMARY 

(Thousands o f  Dollars)  

SPACE TRANSPORTATION SYSTEMS ............ 
Space s h u t t l e  ......................... 
Space f l i g h t  opera t ions  ............... 
Expendable launch veh ic l e s  ............ 

SPACE SCIENCE ........................... 
P lane t a  r y  exp l o  ra t ion ................. 
L i f e  sc i ences  ......................... 
Physics and astronomy ................. 

SPACE AND TERRESTRIAL APPLICATIONS ...... 
Space a p p l i c a t i o n s  .................... 
Technology u t i l i z a t i o n  ................ 

AERONAUTICS AND SPACE TECHNOLOGY ........ 
Aeronautical  research and technology .. 
Space research  and technology ......... 
Energy technology ..................... 

SPACE TRACKING AND DATA SYSTEMS ......... 
TOTAL RESEARCH AND DEVELOPMENT ........ 
OUTLAYS ............................... 

FY 1978 
Ac tua 1 

1 . 7 51 . 500 
1 349. 200 

267 800 
134. 500 

404 . 700 
224 . 200 
147. 200 

33. 300 

243. 900 
234. 800 

9. 100 

333 . 200 
228.  000 

97 . 700 
7 500 

278. 300 

3.011.600 

2.988.697 

Budget Plan 
FY 1979 

Present ly  Proposed Revised 
Available 

1. 824 . 500 
1.443. 300 

309 . 700 
71 .  500 

505. 400 
282 900 
1 8 2 .  400 
40 100 

283. 900 
274 . 800 

9.  100 

376. 400 
264. 100 
107 300 

5. 000 

302. 000 

3.292.200 

3.148.500 

Supplemental 

185 . 000 
185. 000 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

185.000 

163.200 

Est imate 

2.009. 500 
1.628.  300 

309 . 700 
7 1  500 

505. 400 
282. 900 
182. 400 
40. 100 

283. 900 
274 . 800 

9. 100 

376. 400 
264 . 100 
107. 300 

5 .  000 

302 . 000 

3.477.200 

3.311.700 

FY 1980 
Budget 

Est imate 

1.904. 000 
1 . 366 . 000 

467 300 
70 . 700 

60 1. 600 
337 500 

43 . 900 
220. 200 

344. 400 
332. 300 

1 2 .  100 

419 . 700 
300 300 
116. 400 

3 . 000 

332. 800 

3 . 60 2.500 

3.475.700 
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BUDGET SUPPLEMENTAL 

K A T  IONAL AERONAUT I C  S AND SPACE A D M I N I  STRATION 
Research and Development 

Budget Summary By Subfunction 

Fy 1 9 7 9  FY 1980 
19 78 Pres en t 1 y Proposed Revised Budget 

Actual  A v a i l a b l e  Supplemen t a l  E s t i m a t e  E s t i m a t e  Sub f u n c t i o n  

253  Space f l i g h t  BA 1,751,500 1,824,500 185 , 000 2,009 , 500 1 , 904,000 
0 1,835,428 1,770,800 163,200 1,934,000 1,906,200 

254 Space s c i e n c e ,  a p p l i c a t i o n s  BA 753,800 901,600 - -- 901 , 600 1 , 065,400 
and techno logy 0 668 , 576 837,000 - - -  837,000 974,800 

255 Support ing space  a c t i v i t i e s  EA 
0 

302,000 
297,100 

302,000 
297 , 100 

332 , 800 
313,400 

278 , 300 
272,445 

250 S u b t o t a l ,  General Science ,  BA 
Space and Technology 0 

2,783,600 
2 , 776 , 449 

3,028 , 100 
2 , 904 , 900 

185,000 
163 , 200 

3,213 , 100 
3 , 068 , 100 

3 , 302 , 200 
3,194,400 

402 A i r  T r a n s p o r t a t i o n  BA 
0 

264 , 100 
243 , 600 

264 , 100 
243 , 600 

300 , 300 
281 , 300 

228,000 
212,248 

T o t a l  BA 
0 

3,477,200 
3.311.700 

3,602,500 
3.475.700 

3 , 011 , 600 
2,988.697 

3 , 292 , 200 
3 148.500 

185 , 000 
163.200 

BA - -  Budget Author i ty  
0 -- Outlays  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

AUTHORIZATION BILL 

A BILL 

To a u t h o r i z e  a supplemental appropriation t o  the National 
Aeronaut ics  and Space hd -T in i s t r a t i on  fo r  Rcscarch and 
Development. 

Paragraph (1) of subsection l ( a )  of the N a t i o n a l  Aero-  

n a u t i c s  and Space  Administration Authorization h c t ,  1 9 7 3  

( P u b l i c  Law 95-401), i s  nrycnded by s t r i k i n g  out 

"$1,443,300,000" and i n s e r t i p g  in l i e u  thereof  "$1,62!3,300,000." 

APPROPRIATION LANGUAGE 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

For an additional amount for "Research and Development", 

$185,000,000; to remain available until September 30, 1980. 
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(I 

RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1979 SUPPLEMENTAL REQUIREMENT 

OFFICE OF SPACE TRANSPORTATION SYSTEMS SPACE SHUTTLE PROGRAM 

PROGRAM STATUS : 

Space  S h u t t l e  deve lopment  i s  i n  a p e r i o d  o f  peak e f f o r t  and w e l l  on  t h e  way toward  t h e  f i r s t  o r b i t a l  
f l i g h t ,  p l a n n e d  f o r  l i t e  1979. ~ 1 1  m a j o r  S h u t t l e  s y s t e m  e l e m e n t s  are p r o c e e d i n g  i n  tes t  and  manu- 
f a c t u r e  and a l l  ma jo r  g round  tes t  p rograms  are  now b e i n g  c o n d u c t e d .  The t e s t  e l e m e n t s  f o r  t h e  
Mated Ver t i ca l  Ground V i b r a t i o n  T e s t  (.?WGVT) have  been  d e l i v e r e d  t o  t h e  M a r s h a l l  Space  F l i g h t  
C e n t e r  (MSFC) and t e s t i n g  i s  now i n  p r o g r e s s .  T h i s  MVGVT program w i l l  v e r i f y  t h e  v i b r a t i o n  
c h a r a c t e r i s t i c s  d u r i n g  l i f t o f f  and  a t  o t h e r  t i m e s  d u r i n g  t h e  a s c e n t  p r o f i l e .  The tests w i l l  b e  
comple ted  i n  e a r l y  1979. The Main P r o p u l s i o n  T e s t  (MPT) series was s t a r t e d  i n  1978 a t  t h e  N a t i o n a l  
Space  Technology L a b o r a t o r i e s  (NSTL) and w i l l  C o n t i n u e  t h r o u g h  1979 and  p a r t  o f  1980.  T h i s  i n c l u d e s  
t h r e e  main e n g i n e s ,  mounted o n  a n  o r b i t e r  a f t  f u s e l a g e ,  and a n  E x t e r n a l  tan!:. 

FY 1979 a c t i v i t i e s  s u p p o r t  p r e p a r a t i o n s  f o r  t h e  f i r s t  o r b i t a l  f l i g h t  p l a n n e d  i n  l a t e  1979. The 
O r b i t e r  1 0 2 ,  which w i l l  b e  u s e d  f o r  t h e  o r b i t a l  f l i g h t  tes ts ,  i s  i n  f i n a l  a s sembly  and  c h e c k o u t  
a t  P a l m d a l e ,  C a l i f o r n i a .  I n  e a r l y  1979 ,  t h i s  o r b i t e r  w i l l  b e  d e l i v e r e d  t o  KSC where  it w i l l  
b e g i n  p r e p a r a t i o n s  f o r  l a u n c h .  The o r b i t e r  s t r u c t u r a l  t e s t  a r t i c l e  w a s  comple ted  by Rockwell  
I n t e r n a t i o n a l  and t r a n s f e r r e d  t o  t h e  Lockheed p l a n t  i n  P a l m d a l e  f o r  s t r u c t u r a l  t e s t i n g ,  which 
s t a r t e d  i n  1978 and is s c h e d u l e d  f o r  c o m p l e t i o n  i n  mid-1979. Eng ine  t e s t i n g ,  t e m p o r a r i l y  s u s p e n d e d  
b e c a u s e  o f  an  e n s i n e  f a i l u r e  i n  December 1378 ,  which e s s e n t i a l l y  d e s t r o y e d  a n  e n g i n e ,  w a s  resumed on 
J a n u a r v  29 a f t e r  t h e  m o d i f i c a t i o n s  were c o m p l e t e d .  P r i o r  t o  t h i s  i n c i d e n t ,  e n q i n e  t e s t i n g  !?as 
p r o c e e d i n g  a t  a good p a c e ,  w i t h  o v e r  5 , 0 0 0  s e c o n d s  accumula ted  on one  f l i g h t  c o n f i g u r e d  e n g i n e .  
The f i r s t  se t  of f l i g h t  e n g i n e s  w i l l  b e  a c c e p t a n c e  t e s t e d  a t  NSTL i n  M i s s i s s i p p i  a n d ,  t o g e t h e r  w i t h  
a s s o c i a t e d  g round  s u p p o r t  e q u i p m e n t ,  w i l l  b e  d e l i v e r e d  t o  KSC f o r  i n s t a l l a t i o n  on O r b i t e r  102 i n  1979 

F a b r i c a t i o n  o f  t h r e e  e x t e r n a l  t a n k  t es t  a r t i c l e s  h a s  b e e n  c o m p l e t e d ,  and a r e  i n  u s e  f o r  
s t r u c t u r a l ,  v i b r a t i o n ,  and main p r o p u l s i o n  t e s t i n g .  The second  and t h i r d  s o l i d  r o c k e t  motor  d e v e l o p-  
ment f i r i n g s  w e r e  a c c o m p l i s h e d  d u r i n g  1978,  and t h e  f o u r t h  and f i n a l  deve lopment  f i r i n g  p l u s  t h r e e  . 
q U a l i f i C a t i O n  f i r i n g s  a r e  p l a n n e d  i n  1979. D e l i v e r y  o f  t h e  e x t e r n a l  t a n k  znd  t h e  solid r o c k e t  motors 
t o  KSC f o r  t h e  f i r s t  o r b i t a l  f l i g h t  is  s c h e d u l e d  d u r i n g  t h e  f i r s t  h a l f  o f  1979.  I n  a d d i t i o n ,  some o f  t h e  
s o l i d  r o c k e t  booster components  f o r  t h e  f i r s t  o r b i t a l  f l i g h t  were d e l i v e r e d  t o  KSC d u r i n g  1 9 7 8 ,  
w h i l e  t h e  r e m a i n i n g  s o l i d  r o c k e t  b o o s t e r  components  a r e  s c h e d u l e d  f o r  d e l i v e r y  i n  t h e  f i r s t  h a l f  of 1979.  
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F a c i l i t i e s  i n s t a l l a t i o n  and S i t e  a c t i v a t i o n  i s  p r o c e e d i n g  a t  b o t h  KSC and a t  t h e  Dryden 
F l i g h t  Resea rch  C e n t e r  ( D F R C )  i n  C a l i f o r n i a  t o  s u p p o r t  STS-1. KSC f a c i l i t i e s  s u c h  a s  t h e  V e h i c l e  
Assembly B u i l d i n g ,  Y o b i l e  Launch P l a t f o r m ,  O r b i t e r  P r o c e s s i n g  F a c i l i t y ,  Launch Pad A ,  and t h e  
R o t a t l n g  S e r v i c e  S t r u c t u r e  w i t h  t h e  Pay load  Changeout  R o o m  are a l l  p r o g r e s s i n g  s a t i s f a c t o r i l y .  
The c o m p u t e r i z e d  l a u n c h  p r o c e s s i n g  s y s t e m  (LPS) and t h e  ground s u p p o r t  equ ipment  a t  KSC and DFRC 
a r e  i n  t h e  f i n a l  s t a g e s  of c o m p l e t i o n  and s o f t w a r e  v a l i d a t i o n  i s  underway. 
be  checked o u t  and p r o c e s s e d  f o r  STS-1 a f t e r  it a r r i v e s  a t  KSC for  l a u n c h  F l i g h t  equ ipment  w i l l  

I n  August  1978 ,  a comprehens lve  program r e v i e w  was under taken _ t o  azsess t h e  s i q n i f i c a n c e  of 
t e c h n i c a l  p rob lems  e n c o u n t e r e d  i n  s e v e r a l  areas i n c l u d i n g  t h e  Space  S h u t t l e  main e n q i n e s ,  o rb i te r  
t h e r m a l  p r o t e c t i o n  s u b s y s t e m  p r o d u c t i o n  and  I n s t a l l a t i o n ,  o r b i t a l  maneuver ing s u b s y s t e m  pod 
f a b r i c a t i o n ,  s o l i d  r o c k e t  b o o s t e r  m a n u f a c t u r e  and tes t ,  e x t e r n a l  t a n k  t h e r m a l  p r o t e c t i o n  
a p p l i c a t i o n ,  and f l i g h t  s o f t w a r e  deve lopment .  
t h a t  w h i l e  s u b s t a n t i a l  p r o g r e s s  had  b e e n  a c h i e v e d ,  t h e  o v e r a l l  program p r o g r e s s  was slower 
t h a n  p l a n n e d  a t  t h e  t i m e  t h e  FY 1979 b u d g e t  was p r e p a r e d .  The main e n g i n e  deve lopment  con-  
t i n u e d  t o  b e  a p r i m a r y  t e c h n i c a l  c o n c e r n .  I m p o r t a n t l y ,  t h e  r e v i e w  a l s o  c o n c l u d e d  t h a t  it i s  
a t e c h n i c a l l y  sound e n g i n e  and  t h a t  a r a p i d  a c c u m u l a t i o n  o f  t e s t  s e c o n d s  c a n  b e  e x p e c t e d  and 
i n d e e d  h a s  been  d e m o n s t r a t e d .  Approx imate ly  35,000 s e c o n d s  o f  tes t  f i r i n g s  h a v e  b e e n  r u n ,  
more t h a n  10,000 of t h e s e  a t  r a t e d  power l e v e l s .  Based on t h e  a s s e s s m e n t  o f  t h e  e n g i n e  
s t a t u s  and t h e  s t a t u s  o f  t h e  o t h e r  e l e m e n t s  o f  t h e  program,  it w a s  d e t e r m i n e d  t h a t  it was 
r e a s o n a b l e  t o  c o n t i n u e  t o  p l a n  t o  a c c o m p l i s h  t h e  f i r s t  o r b i t a l  t e s t  d u r i n g  1979 .  Achievement  
o f  t h i s  t a r g e t  i s  d e p e n d e n t  on s u c c e s s f u l  c o m p l e t i o n  o f  t h e  key r e m a i n i n g  g round  t e s t s  and on 
e n c o u n t e r i n g  no m a j o r  u n f o r s e e n  p r o b l e m s .  

The c o n c l u s i o n  o f  t h e  d e t a i l e d  r e v i e w  i n d i c a t e d  

The program r e v i e w  a l s o  i d e n t i f i e d  t h e  need  f o r  a d d i t i o n a l  FY 1379 f u n d i n g  o f  $185.0 m i l l i o n  
T h i s  amount ,  which i s  r e q u e s t e d  as t o  p r o v i d e  t i m e l y  s u p p o r t  f o r  u r g e n t  program r e q u i r e m e n t s .  

a Supp lementa l  A p p r o p r i a t i o n ,  when added t o  t h e  $1 ,443 .3  m i l l i o n  a p p r o p r i a t e d  f o r  F Y  1979 f o r  
t h e  Space S h u t t l e  r e s u l t s  i n  t o t a l  FY 1979  b u d g e t  a u t h o r i t y  of $ 1 , 6 2 8 . 3  m i l l i o n .  
a d d i t i o n a l  f u n d i n g  r e q u i r e m e n t s  are n o t  due t o  any s i n g l e  e l e m e n t ,  b u t  o c c u r  i n  a number o f  
program a r e a s .  The a d d i t i o n a l  f u n d i n g  is  needed  t o  s o l v e  t e c h n i c a l  p r o b l e m s ;  t o  p r o v i d e  for  
n e c e s s a r y  changes  i n  many e l e m e n t s  of t h e  program:  and t o  m e e t  t h e  r e q u i r e m e n t s  o f  p r ime  
c o n t r a c t o r s  and s u b c o n t r a c t o r s  f o r  i n c r e a s e d  e n g i n e e r i n g  and m a n u f a c t u r i n g  e f f o r t  t o  f a b r i c a t e  
ha rdware  and c o n d u c t  t e s t  a c t i v i t i e s .  

These  

7 



I n  summary, t h e  p r o g r e s s  a t  t h i s  c r i t i c a l  p h a s e  o f  t h e  d e v e l o p m e n t  e f f o r t  h a s  been s u b s t a n t i a l ,  
b u t  h a s  n o t  s u s t a i n e d  ttle p a c e  n e c e s s a r y  t o  a c c o m p l i s h  t h e  o r i g i n a l  FY 1979 b u d g e t  p l a n  t h u s  
making it n e c e s s a r y  t o  a d j u s t  p rogram s c h e d u l e s  a n d  r e q u e s t  a s u p p l e m e n t a l  a p p r o p r i a t i o n .  A 
summary o f  a d d i t i o n a l  f u n d i n g  r e q u i r e m e n t s  b y  program e l e m e n t  f o l l o w s :  

( M i l l i o n s  o f  Dol lars)  
B a s i s  f o r  FY 1979 A d d i t i o n a l  

A u t h o r i z a t i o n  C u r r e n t  Funding  
Summary by Program E1e:nent and A p p r o p r i a t i o n  E s t i m a t e  Reque s t e d  

O r b i t e r  937.5 999.0 +61.5 
Main Engine  194 .7  242.7 +48.0 
E x t e r n a l  Tank 80.5 107 .6  +27 .1  
S o l i d  Rocke t  Booster 63.5 1 0 0 . 2  +36.7 
Launch and  Landing  1 3 9 . 1  158 .6  +19.5 
S p a r e s  and  Equipment  28.0 2 0 . 2  - 7 .8  

+185.0 
-El. - TOTAL 1 , 4 4 3 . 3  1 , 6 2 8 . 3  

B A S I S  OF SUPPLEMENTAL FUND REQUIREMENT: 

The r e q u i r e m e n t  f o r  t h e  r e q u e s t e d  s u p p l e m e n t a l  a p p r o p r i a t i o n  i n  F Y  1979 i s  a r e s u l t  o f  
deve lopment  p r o b l e m s ,  p rogram c h a n g e s ,  and  t h e  need  f o r  more work t h a n  w a s  p r e v i o u s l y  
p l a n n e d ,  p a r t i c u l a r l y  i n  t h e  f a b r i c a t i o n  and  assembly  o f  f l i g h t  and  test  hardware  and  i n  
s y s t e m s  q u a l i f i c a t i o n  and  c e r t i f i c a t i o n .  The i m p a c t  o f  t h e s e  d i f f i c u l t i e s  h a s  b e e n  h a r d-  
ware s c h e d u l e  d e l a y s ,  i n c r e a s e d  e n g i n e e r i n g  a n d  m a n u f a c t u r i n g  r e q u i r e m e n t s  i n  prime a n d  
s u b c o n t r a c t o r  e f f o r t s ,  a n d  s i g n i f i c a n t  d e f e r r a l s  o f  work c o n t e n t  i n t o  FY 1979 .  F a b r i c a t i o n  
ac t iv i t i e s  on t h e  s e c o n d  and  s u b s e q u e n t  o rb i t e r s  h a v e  b e e n  p r o c e e d i n g  on a c o n s t r a i n e d  bas i s  
as f u n d i n g  i s  a p p l i e d  t o  k e e p  d e v e l o p m e n t  e f f o r t s  on t h e  new s c h e d u l e  d i rected towards t h e  
f i r s t  o rb i t a l  f l i g h t  i n  l a t e  1379 .  The a d d i t i o n a l  f u n d i n g  r e q u e s t e d  i n  t h e  S u p p l e m e n t a l  
A p p r o p r i a t i o n  w i l l  be a p p l i e d  t o  c o n t i n u e  t h e  deve lopment  e f f o r t s  o n  s c h e d u l e  and  t o  restore 
the  f u n d i n g  needed  for  fo l low- on o rb i t e r  f a b r i c a t i o n  a c t i v i t i e s .  
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RESEARCH AND DEVELOPMENT 

A d d i t i o n a l  

R e  u e s t e d  
(Thousands  o f  Dollars* 

Bas i s  f o r  FY 1979 

and A p p r o p r i a t i o n  E s t i m a t e  
A u t h o r i z a t i o n  C u r r e n t  Funding  

O r b i t e r  937,  5-00 999 ,000  61,500 

STATUS : 

During  F Y  1979,  t h e  e m p h a s i s  w i l l  be on c o m p l e t i o n  of  m a n u f a c t u r e  and  assembly  of O r b i t e r  1 0 2 , t h e  
t e s t i n g  r e q u i r e d  to  c e r t i f y  O r b i t e r  102 f o r  t h e  f i r s t  o r b i t a l  f l i g h t  t e s t ,  and  c o n t i n u a t i o n  of  
f a b r i c a t i o n  and a s s e m b l y  o f  t h e  f o l l o w- o n  o r b i t e r s .  

The s t r u c t u r a l  t e s t  a r t i c l e  ( S T A )  which  h a s  a f l i g h t - t y p e  o rb i te r  a i r f rame,  was t r a n s f e r r e d  t o  t h e  
Lockheed tes t  f a c i l i t y  a t  P a l m d a l e ,  C a l i f o r n i a ,  e a r l y  i n  1978  and i s  c u r r e n t l y  u n d e r g o i n g  s t a t i c  
load t e s t i n g .  These  t e s t s  are s c h e d u l e d  f o r  c o m p l e t i o n  i n  1 9 7 9 ,  a f t e r  which  t h e  STA w i l l  be  c o n v e r t e d  
t o  a n  o r b i t a l  v e h i c l e  ( 0 9 9 ) .  S a t i s f a c t o r y  c o m p l e t i o n  of s t r u c t u r a l  t e s t i n g  i s  r e q u i r e d  f o r  f l i g h t  
l o a d s  c e r t i f i c a t i o n  of  O r b i t e r  1 0 2 .  

The orb i te r  main p r o p u l s i o n  t es t  a r t i c l e  
i n s t a l l e d  i n  t h e  t e s t  s t a n d  a t  NSTL a n d  tes t  f i r i n g s  s t a r t e d  i n  1978 .  T e s t i n g ,  t o  a c q u i r e  a r o p u l s i o n  
s y s t e m  p e r f o r m a n c e  d a t a  as  w e l l  as  a c o u s t i c  d a t a ,  w i l l  resume a f t e r  main e n g i n e  m o d i f i c a t i o n s  are 
c o m p l e t e d  and  w i l l  c o n t i n u e  t h r o u g h  1979.  

O r b i t e r  1 0 1  i s  c u r r e n t l y  b e i n g  u s e d  i n  t h e  f u l l - s c a l e  g round  v i b r a t i o n  tes ts  a t  MSFC. R e s u l t s  o f  
t h e s e  tests,  w i l l  be correlated w i t h  da ta  f rom q u a r t e r  sca le  t e s t i n g  t o  v e r i f y  t h e  s t r u c t u r a l  
i n t e g r i t y  of t h e  s h u t t l e  s y s t e m .  

A p p r o x i m a t e l y  600 hardware  c e r t i f i c a t i o n  r e q u i r e m e n t s  are n e c e s s a r y  f o r  t h e  f i r s t  f l i g h t  o f  O r b i t e r  
1 0 2 .  A l l  s u b s y s t e m s  r e q u i r e  c e r t i f i c a t i o n  i n c l u d i n g  s t r u c t u r a l ,  t h e r m a l  p r o t e c t i o n ,  main p r o p u l s i o n ,  
r e a c t i o n  c o n t r o l ,  c o m m u n i c a t i o n s ,  g u i d a n c e  and  n a v i g a t i o n ,  o r b i t a l  maneuver ing ,  and e n v i r o n m e n t a l  
c o n t r o l .  T h e s e  c e r t i f i c a t i o n  tests are s c h e d u l e d  f o r  c o m p l e t i o n  l a t e  i n  FY 1979.  

P r e l i m i n a r y  o r b i t a l  f l i g h t  software i s  b e i n g  u s e d  t o  c o n d u c t  o r b i t a l  f l i g h t  v e r i f i c a t i o n  tests. I n i t i a l  
c h e c k o u t  of t h e  P a l m d a l e  and KSC t e s t  p r o c e d u r e s ,  d e t a i l e d  e v a l u a t i o n s  o f  t h e  f l i g h t  c o n t r o l  i n t e r -  
a c t i o n  w i t h  t h e  dynamic model i n t e r f a c e s ,  and  s t u d y  o f  t h e  remote m a n i p u l a t o r  s y s t e m  a v i o n i c s  

a l o n g  w i t h  t h r e e  main e n g i n e s  and a n  e x t e r n a l  t a n k  w a s  
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i n t e r a c t i o n s  w i l l  be p e r f o c r d  a t  tke S h u t t l e  A v i o n i c s  I n t e g r a t i o n  L a b o r a t o r y  (SAIL) .  F a c i l i t y  
a c c e p t a n c e  t e s t s  cf t h e  S A I L  a t  t h e  Johnson S p a c e  C e n t e r  (JSC) w i t h  t h e  MSFC Mated Elements  Sys tem 
w i l l  b e  comple ted  i n  mid FY 1979 .  T h i s  w i l l  a s s u r e  t h a t  t h e s e  f a c i l i t i e s  are r e a d y  t o  s t a r t  
v e r i f i c a t i o n  of t h e  c o m p l e t e  a v i o n i c s  s y s t e m  and  i t s  i n t e r f a c e s  w i t h  t h e  S h u t t l e  v e h i c l e .  A c c e p t a n c e  
test  o f  t h n  F l i g h t  Sys tems  L a b o r a t o r y  ( i n c l u d i n g  t h e  A v i o n i c s  Development  L a b o r a t o r y ,  F l i g h t  C o n t r o l  
H y d r a u l i c s  L a b o r a t o r y ,  c r e w  s t a t i o n ,  and  backup  f l i g h t  c o n t r o l  s y s t e m  f l i g h t  s o f t w a r e  v e r i f i c a t i o n  
f a c i l i t y )  a t  Rockwell i n  Downey, C a l i f o r n i a ,  w i l l  a lso b e  c o m p l s t e d .  

Dur ing  FY 1979 ,  m a n c f a c t u r e  and a s s e m b l y  of O r b i t e r  102 w i l l  c o n t i n u e  and  d e l i v e r y  t o  KSC i s  s c h e d u l e d  
f o r  March 1979 .  SySCzmS i n s t a l l a t i o n ,  f i n a l  a s s e m b l y ,  t h e r m a l  p r o t e c t i o n  s y s t e m  i n s t a l l a t i o n  and 
f i n a l  c h e c k o u t  are  a l i  ? r o c e e d i n g .  Some e f f o r t ,  p a r t i c u l a r l y  t h e  t h e r m a l  p r o t e c t i o n  s y s t e m  
i n s t a l l a t i o n ,  w i l l  be c o m l e t e d  a f t e r  d e l i v e r y  t o  KSC. 

A f t e r  c o m p l e t i o n  of t h e  p l a n n e d  t e s t i n g  o f  t h e  s t r u c t u r a l  t e s t  a r t i c l e  (STA), i t  w i l l  be r e t u r n e d  
to  t h e  Rockwell  p l a n t  a t  P a l m d a l e  t o  b e g i n  c o n v e r s i o n  t o  a n  o r b i t a l  c o n f i g u r a t i o n  ( O r b i t e r  0 9 9 ) .  
Dur ing  FY 1979,  f a b r i c a t i o n  o f  s u b s y s t e m s  f o r  OV-099 w i l l  c o n t i n u e  a t  t h e  s u b c o n t r a c t o r  l e v e l  and 
f a b r i c a t i o n  of  t h e  crew module a t  t h e  pr ime  c o n t r a c t o r  w i l l  a l s o  be c o n t i n u e d .  

F a b r i c a t i o n  and assembly  o f  t h e  major s u b s y s t e m s  o f  O r b i t e r  1 0 3 ,  which  i s  s c h e d u l e d  f o r  d e l i v e r y  
e a r l v  i n  FY 1 9 8 3 .  h a s  beaun  a t  Rockwel l  I n t e r n a t i o n a l  and  a t  t h e  major s t r u c t u r a l  
s u b c o n t r a c t o r s .  The c r e w  module a n d  t h e  f o r w a r d  and  a f t - f u s e l a g e  e l e m e n t s  are i n  a s s e m b l y  a t  
Rockwel l ,  and  t h e  w i n g s ,  t h e  v e r t i c a l  s t a b i l i z e r ,  and  t h e  m i d- f u s e l a g e  e l e m e n t s  a re  i n  a s s e m b l y  
a t  R o c k w e l l ' s  s u b c o n t r a c t o r s .  F a b r i c a t i o n  of t h e  t h e r m a l  p r o t e c t i o n  s y s t e m  t i l e s  h a s  a l s o  begun.  
Some l o n g  lead o r d e r i n g  o f  c r i t i c a l  p a r t s  w i l l  a l s o  b e  a c c o m p l i s h e d  f o r  O r b i t e r  104 d u r i n g  FY 1979 .  
E f f o r t s  have  i n i t i a t e d  d u r i n g  FY 1979 t o  i d e n t i f y  and d e f i n e  a w e i g h t  r e d u c t i o n  program f o r  
i m p l e m e n t a t i o n  on O r b i t e r s  099,  1 0 3 ,  and  104 .  D u r i n g  FY 1979 ,  NASA i s  n e g o t i a t i n g  a c o n t r a c t  
w i t h  t h e  C a n a d i a n s  f o r  remote m a n i p u l a t o r  f l i g h t  s y s t e m s ,  a u x i l i a r y  e q u i p m e n t ,  ground h a n d l i n g  and  
s e r v i c i n g  s u p p o r t  f o r  t h e  fo l low- on o r b i t e r s .  Funds a p p r o p r i a t e d  f o r  FY 1979 t o  m a i n t a i n  t h e  o p t i o n  
fo r  p o s s i b l e  f a b r i c a t i o n  of  a f i f t h  o rb i te r  w i l l  a l s o  be used  t o  b e g i n  p r o c u r e m e n t  o f  c r i t i c a l  l o n g  
lead i t e m s .  NASA w i l l  o n l y  order i t e m s  which  are  common t o  a f o u r  o r  f i v e  o rb i te r  program and  n o t  
s p e c i f i c a l l y  f o r  a f i f t h  o rb i t e r .  

BASIS OF SUPPLEMENTAL REQUEST: 

The i n c r e a s e  i n  f u n d i n g  r e q u i r e m e n t s  f o r  FY 1979 i s  c a u s e d  by a c o m b i n a t i o n  o f  mandatory  d e s i g n  
c h a n g e s ,  t e c h n i c a l  p rob lems  i n  FY 1978  t h a t  c a u s e d  work t o  be d e f e r r e d  i n t o  FY 1979 and t h e  need 
fo r  mre w o r k  t h a n  w a s  p r e v i o u s l y  p l a n n e d .  L a s t  y e a r ,  t h e  c o m p l e t i o n  o f  m a n u f a c t u r i n g  and  

10 



a s s e m b l y  o f  O r b i t e r  1 0 2  and  d e l i v e r y  t o  KSC w a s  s c h e d u l e d  fo r  O c t o b e r  1978.  Dur ing  FY 1978 ,  tes t  
r e s u l t s ,  e n g i n e e r i n g  a n a l y s i s ,  and s y s t e m s  e v a l u a t i o n  i d e n t i f i e d  t h e  n e e d  f o r  more t e c h n i c a l  
c h a n g e s  t h a n  were p r e v i o u s l y  a n t i c i p a t e d .  T h e s e  c h a n g e s  i n c l u d e d  a n  i n c r e a s e  i n  t h e  h e l i u m  
p u r g e  s y s t e m ,  a d d i t i o n  of t h e  backup f l i g h t  c o n t r o l  s y s t e m ,  m o d i f i c a t i o n  of  t h e  e n g i n e  b a s e  h e a t  
s h i e l d  and a d d i t i o n a l  s y s t e m s  i n t e g r a t i o n  t a s k s .  The need  f o r  m o r e  work t h a n  w a s  p l a n n e d  o c c u r r e d  
i n  a number of areas i n  FY 1978 .  The e f f o r t  r e q u i r e d  by t h e  pr ime  c o n t r a c t o r  t o  m a n u f a c t u r e  t h e  
p r i m a r y  s t r u c t u r e s  f o r  O r b i t e r  1 0 2 ,  i n s t a l l  t h e  s u b s y s t e m s ,  and assemble t h e  v e h i c l e  w a s  greater 
t h a n  p r e v i o u s l y  e s t i m a t e d .  A number of s u b c o n t r a c t o r s  a l s o  e x p e r i e n c e d  t e c h n i c a l  p rob lems  and  
i n c r e a s e d  cost r e q u i r e m e n t s  i n  FY 1978 .  F o r  example ,  a n  i n c r e a s e  i n  t h e  c o m p l e x i t y  o f  r e u s a b l e  
s u r f a c e  i n s u l a t i o n  t i l e s  was e x p e r i e n c e d  a s  r e q u i r e m e n t s  w e r e  b e t t e r  d e f i n e d ;  t h e  p r o d u c t i o n  
y i e l d  of a c c e p t a b l e  t i l e s  was lower t h a n  es t imated;  and a t w o  month s t r i k e  d e l a y e d  d e l i v e r i e s .  
I n  a d d i t i o n ,  c h a n g e s  were r e q u i r e d  f o r  t h e  on- board c o m p u t e r s ;  p r o d u c a b i l i t y  p rob lems  were e x p e r i e n c e d  
w i t h  t h e  r e a c t i o n  c o n t r o l  s y s t e m  a n d  o r b i t a l  maneuver ing  s y s t e m ;  t e c h n i c a l  p rob lems  w i t h  the  a u x i l i a r y  
power u n i t  r e s u l t e d  i n  a d d i t i o n a l  t e s t  and  r e s o l u t i o n  e f f o r t :  and  t h e  S-band r a d a r  s y s t e m  r e q u i r e d  
more e f f o r t  t h a n  w a s  p r e v i o u s l y  p l a n n e d  on t h e  p a y l o a d  and  ne twork  e q u i p m e n t  as s p e c i f i c a t i o n s  
changed  and  hardware  r e q u i r e m e n t s  i n c r e a s e d .  These  c h a n g e s ,  t e c h n i c a l  p rob lems  and  i n c r e a s e s  i n  
r e q u i r e d  e f f o r t  r e s u l t e d  i n  d e f e r r a l  o f  work i n t o  FY 1979 a l o n g  w i t h  t h e  need f o r  i n c r e a s e d  f u n d i n g .  
The c u r r e n t  Orb i t e r  102 d e l i v e r y  i s  p l a n n e d  f o r  March 1979 and  s u b c o n t r a c t o r  d e l i v e r i e s ,  s y s t e m s  
i n s t a l l a t i o n s ,  and f i n a l  a s s e m b l y  are p r o c e e d i n g .  The t h e r m a l  p r o t e c t i o n  s y s t e m  t i l e  p r o d u c t i o n  and  
i n s t a l l a t i o n  c o n t i n u e s  t o  be t h e  m o s t  d i f f i c u l t  p rob lem a r d  t h i s  work w i l l  be c o m p l e t e d  a t  KSC i n  
p a r a l l e l  w i t h  O r b i t e r  c h e c k o u t  a c t i v i t y .  

I n c r e a s e d  r e q u i r e m e n t s  a l so  o c c u r r e d  i n  areas  o t h e r  t h a n  t h e  pr ime  c o n t r a c t o r ' s  e f f o r t .  O r b i t e r  
s o f t w a r e  prob lems  and a l a r g e  number o f  c h a n g e s  c a u s e d  i n c r e a s e d  r e q u i r e m e n t s  i n  F Y  1979 .  C o s t  
i n c r e a s e s  a l s o  o c c u r r e d  o n  t h e  e x t r a v e h i c u l a r  m o b i l i t y  u n i t s .  A s c h e d u l e  s t r e t c h o u t  of  t h e  main 
p r o p u l s i o n  tests  (MPT) d u e  t o  main e n g i n e  prob lems  and  i m p l e m e n t a t i o n  o f  a phased  a p p r o a c h  t o  t h e  
main p r o p u l s i o n  c e r t i f i c a t i o n  r e q u i r e s  a d d i t i o n a l  f u n d s  i n  FY 1979 .  A s c h e d u l e  d e l a y  and t h e  n e e d  
f o r  a d d i t i o n a l  f u n d s  a l s o  o c c u r r e d  f o r  t h e  mated v e r t i c a l - q r o u n d  v i b r a t i o n  tests  (MVGVT) d u e  t o  
h a r d w a r e  d e l a y s  and t h e  i d e n t i f i c a t i o n  of a d d i t i o n a l  t e s t  r e q u i r e m e n t s .  

An orb i te r  w e i g h t  s a v i n g s  p r o g r a m  has b e e n  implemented i n  FY 1979 t o  i d e n t i f y  and  d e f i n e  areas where 
w e i g h t  c a n  be r e d u c e d  f o r  O r b i t e r s  099,  103 ,  a n d  1 0 4 .  

T h e s e  i n c r e a s e d  r e q u i r e m e n t s  w e r e  p a r t i a l l y  o f f s e t  by t h e  d e f e r r a l  o f  m a n u f a c t u r i n g  and  a s s e m b l y  
e f f o r t s  f o r  Orb i t e r s  099,  1 0 3 ,  and  1 0 4 ,  c o n s i s t e n t  w i t h  t h e  r e v i s e d  d e l i v e r y  s c h e d u l e  w h i c h  d e l a y s  
t h e  d e l i v e r y  o f  OV-099 s e v e n  months and  OV-103 and  OV-104 t h r e e  months .  
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B a s i s  f o r  F Y  1979 Add i ti ona  1 
A u t h o r i z a t i o n  C u r r e n t  Fundinq 

and A p p r o p r i a t i o n  E s t i m a t e  Reques ted  
(Thousands  o f  Dol lars)  

Main Engine  194 , 700 2 4 2  , 700 48 , 0 0 0  

STATUS : 

During  FY 1978,  p rob lems  d e v e l o p e d  d u r i n g  t e s t i n g  w i t h  a number o f  e n g i n e  components ,  which  c a u s e d  
t h e  main e n g i n e  p r o j e c t  t o  f a l l  b e h i n d  i n  a c c u m u l a t e d  e n g i n e  t e s t  t i m e .  I n v e s t i g a t i o n  o f  t h e s e  
prob lems  h a s  i d e n t i f i e d  f a i l u r e  modes and c a u s e s ,  a n d  m o d i f i c a t i o n s  a re  b e i n g  t e s t e d .  A s  a r e s u l t ,  
e n g i n e  t e s t i n g  w a s  p r o c s e d i n g  a t  a good p a c e  u n t i l  a r e c e n t  (December 2 7 ,  1978)  f a i l u r e  
d e s t r o y e d  most o f  t h e  i n t s g r a l  p a r t s  o f  a n  e n g i n e  (2001)  u n d e r g o i n g  a c c e p t a n c e  t e s t i n g .  T h i s  
c a u s e d  a temporary  s u s p e n s i o n  o f  t h e  t e s t i n g .  The c a u s e  o f  t h e  f a i l u r e  ( i n  t h e  main l i q u i d  oxygen 
v a l v e )  h a s  been  d e t e r m i n e d  and m o d i f i c a t i o n s  a re  now b e i n g  made t o  a l l  e n g i n e s  t o  correct t h i s  
p rob lem.  The f i r s t  e n g i n e  w i t h  m o d i f i e d  l i q u i d  oxygen v a l v e s  w a s  test  f i r e d  on J a n u a r y  29 a t  S a n t a  
S u s a n a  and t e s t i n g  i s  now p r o c e e d i n g .  

E n g i n e  t e s t i n g  i s  s t i l l  a p a c i n g  i t e m  t o  p e r f o r m  STS-1 i n  1979. However, p r o g r e s s  on t h e  main 
e n g i n e  deve lopment  s i n c e  t h e  summer o f  1978 h a s  b e e n  s i g n i f i c a n t .  A t o t a l  o f  6 , 6 0 0  s e c o n d s  a t  t h e  
r a ted  power l e v e l  (RPL) of  100% w a s  a c h i e v e d  i n  o n e  month and o v e r  5 , 0 0 0  s e c o n d s  were r e c o r d e d  on 
one  f l i g h t  c o n f i g u r e d  e n g i n e  i n c l u d i n g  s i x  tes ts  a t  RPL, e a c h  f o r  t h e  f u l l  m i s s i o n  d u r a t i o n  o f  520  
s e c o n d s .  A t o t a l  o f  a b o u t  500 t e s t s  h a v e  b e e n  c o n d u c t e d  a c c u m u l a t i n q  almost  3 5 , 0 0 0  s e c o n d s  o f  o p e r a-  
t i o n ,  w i t h  a b o u t  75 tes ts  and  1 1 , 0 0 0  s e c o n d s  a t  RPL. I n  a d d i t i o n  t o  t h e  t w o  e x i s t i n g  t e s t  s t a n d s  a t  
NSTL, a n  e n g i n e  t e s t  s t a n d  h a s  b e e n  a c t i v a t e d  a t  S a n t a  Susana  i n  C a l i f o r n i a .  

T e s t i n g  w i l l  c o n t i n u e  on f l i g h t  c o n f i g u r e d  e n g i n e s  d u r i n g  1979 ,  l e a d i n g  t o  t h e  main e n g i n e  f l i g h t  
c e r t i f i c a t i o n  f o r  STS-1. S i n g l e  e n g i n e  t e s t i n g  w i l l  be i n t e n s i v e  i n  order t o  p r o v e  t h e  d u r a b i l i t y  
o f  e a c h  e l e m e n t  o f  t h e  s y s t e m .  R i g o r o u s  e x a m i n a t i o n  o f  e a c h  h a r d w a r e  component w i l l  be a c c o m p l i s h e d  
as a p a r t  o f  t h i s  t h o r o u g h  t e s t  a c t i v i t y .  I n  F Y  1979,  t h e  f i r s t  s e t  o f  t h r e e  f l i g h t  e n g i n e s  
and  o n e  s p a r e  w i l l  be d e l i v e r e d  t o  KSC. F a b r i c a t i o n  o f  a d d i t i o n a l  deve lopment  e n g i n e s  f o r  t e s t i n g  
w i l l  c o n t i n u e  i n  FY 1979.  

FY 1979 f u n d i n g  a l so  p r o v i d e s  f o r  c o n t i n u a t i o n  o f  l o n g  l e a d  ma te r i a l  and component p r o c u r e m e n t s  
f o r  these a d d i t i o n a l  f l i g h t  e n g i n e s  r e q u i r e d  f o r  deve lopment  b a c k u p  and  t h e  o p e r a t i o n a l  o rb i te r  f l e e t .  
E n g i n e  component p r o c u r e m e n t s  i n c l u d e  h o t  g a s  m a n i f o l d  and  p r e b u r n e r  body f o r g i n g s ,  turbopump c a s t i n q s ,  
main combus t ion  chamber p a r t s  and selected r a w  mater ia ls  and  p l a t e  s t o c k  f o r  e n q i n e  component f a b r i c a t i o n .  
I n  a d d i t i o n ,  f a b r i c a t i o n  o f  l i q u i d  hydrogen  and  l i q u i d  oxygen h i g h  and  l o w  p r e s s u r e  turbopump 
components  h a s  b e e n  i n i t i a t e d  a n d ,  a s s e m b l y  of  t h e  s e c o n d  set o f  f l i g h t  e n g i n e s  w i l l  b e g i n  d u r i n g  
FY 1979 .  
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I n  a d d i t i o n  t o  t h e  manufac t : r e  and t e s t  work by Rocketdyne and t h e  s u b c o n t r a c t o r s ,  t h e  main e n g i n e  
a c t i v i t i e s  p r o v i d e  t h e  n e c e s s a r y  p r o j e c t  s u p p o r t  e f f o r t s .  These  e f f o r t s  i n c l u d e  t h e  p rocurement  
of p r o p e l l a n t s  f o r  t e s t  f i r i n g  t h e  e n g i n e  and i t s  components ,  t h e  m a i n t e n a n c e  of t h e  e n g i n e  s y s t e m s  
ha rdware  s i m u l a t i o n  l a b o r a t o r y ,  l o g i s t i c s  s u p p o r t ,  and t h e  e v a l u a t i o n  o f  m a t e r i a l s  and p r o c e s s e s .  

BASIS OF SUPPLEMENTAL REQUEST: 

I n  e a r l y  FY 1979 ,  NASA a c t i v a t e d  a t h i r d  e n g i n e  t e s t  s t a n d  a t  S a n t a  S u s a n a ,  which was p r e v i o u s l y  
u n p l a n n e d ,  and  began t e s t i n g  i n  o r d e r  t o  enhance  deve lopment  p r o g r e s s  by e s t a b l i s h i n g  an  i n c r e a s e d  
c a p a b i l i t y  t o  c o n d u c t  e n g i n e  s y s t e m  t e s t i n g .  T h i s  a d d i t i o n a l  c a p a b i l i t y  is  i n  r e s p o n s e  t o  t h e  
recommendat ions  o f  t h e  : J a t i o n a l  R e s e a r c h  C o u n c i l ' s  a d  hoc commi t t ee  f o r  r e v i e w  o f  t h e  Space  
S h u t t l e  ma in  e n g i n e  deve lopment  program ( C o v e r t  Commi t t ee ) .  I m p l e m e n t a t i o n  o f  o t h e r  recommendat ions  
by t h e  C o v e r t  Committee whlch  r e s u l t e d  i n  i n c r e a s e d  f u n d i n g  r e q u i r e m e n t s  f o r  FY 1979 i n c l u d e d  t h e  
a c c e l e r a t i o n  o f  fo l low- on  e n g i n e s  t o  be a v a i l a b l e  i n  t h e  e v e n t  a d d i t i o n a l  tes t  ha rdware  i s  needed  
and t h e  a c q u i s i t i o n  o f  a d d i t i o n a l  c r i t i c a l  p a r t s .  FY 1979 f u n d i n g  r e q u i r e m e n t s  a l s o  i n c r e a s e d  
d u e  t o  t h e  d e f e r r a l  o f  work as  a r e s u l t  o f  e n g i n e  t e s t  p rob lems  i n  FY 1978 ,  r e s o l u t i o n  o f  e n g i n e  
tes t  p rob lems ,  and i n c r e a s e d  e n g i n e  m a n u f a c t u r i n g  and assembly  r e q u i r e m e n t s ,  r e s u l t i n g  from c h a n g e s  
and r e d e s i g n s  made as a r e s u l t  o f  e n g i n e  t e s t  s o l u t i o n s .  

B a s i s  f o r  FY 1979 A d d i t i o n a l  
A u t h o r i  za t i o n  C u r r e n t  Fund i ng 

and A p p r o p r i a t i o n  E s t i m a t e  Reques ted  
(Thousands  o f  D o l l a r s )  

2 7 , 1 0 0  107 ,600  E x t e r n a l  Tank 80 , 500 

STATUS : 

E a r l y  i n  FY 1979,  s t r u c t u r a l  t e s t i n g  o f  t h e  l i q u i d  hydrogen t e s t  t a n k  was i n i t i a t e d  a t  MSFC. T h i s  
a c t i v i t y  w i l l  b e  comple ted  i n  1979 ,  a l o n g  w i t h  t h e  oxygen t a n k  s t r u c t u r a l  v e r i f i c a t i o n  tests  which 
began  i n  FY 1978. 

Dur ing  t h e  f i r s t  q u a r t e r  o f  FY 1979,  t h e  main p r o p u l s i o n  t es t  t a n k  was upgraded  a t  NSTL t o  a f u l l  
f l i g h t  c o n f i g u r a t i o n .  A c o m p l e t e  t es t  t a n k  is  also b e i n g  u s e d  i n  t h e  f u l l  scale g round  v i b r a t i o n  
tests,  t o g e t h e r  w i t h  t h e  O r b i t e r  " E n t e r p r i s e "  and so l i d  rocket boosters. T h i s  t e s t i n g  i s  p l a n n e d  
for c o m p l e t i o n  i n  e a r l y  1979. 
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Four  f l i g h t  t a n k s  a15 c u r i . ? n t l y  i n  v a r i o u s  s t a g e s  of  a s s e m b l y  and c h e c k o u t  a t  t h e  Michoud Assembly 
F a c i l i t y  (MAF) i n  L o u i s i a n a .  Improvements  i n  some m a n u f a c t u r i n g  t e c h n i q u e s  were r e q u i r e d ,  
p a r t i c u l a r l y  w i t h  r e g a r d  t o  t h e  a p p l i c a t i o n  of t h e r m a l  p r o t e c t i o n  ma te r i a l s .  
d e l a y s  w e r e  e n c o u n t e r e d ,  and  d e l i v e r y  o f  t h e  f i r s t  f l i g h t  t a n k  t o  KSC i s  now e x o e c t e d  i n  t h e  f i r s t  
h a l f  of 1 9 7 9  t o  s u p p o r t  t n e  p l a n n e d  STS-1 l a u n c h .  F a b r i c a t i o n  of  t h e  f i n a l  t w o  DDT&E f l i g h t  
e x t e r n a l  t a n k s  w i l l  be i n i t i a t e d  d u r i n g  FY 1979 ,  and t h e  second  f l i g h t  t a n k  i s  e x p e c t e d  t o  be 
d e l i v e r e d  t o  KSC t h e  end  of t h e  f i s c a l  y e a r .  

Some f a b r i c a t i o n  

BASIS OF SUPPLEMENTATz REQUEST: 

T e c h n i c a l  d e s i g n  change;, were l a r g e l y  r e s p o n s i b l e  f o r  t h e  i n c r e a s e  i n  FY 1979 f u n d i n g  r e q u i r e m e n t s .  
R e v i s e d  aerodynamic  l o a d s  and a change  i n  t h e  p r e d i c t e d  a s c e n t  a e r o t h e r m a l  e n v i r o n m e n t s  r e s u l t e d  
i n  a r e d e s i g n  o f  t h e  e x t e r n a l  p r o p u l s i o n  l i n e s  and  cable t r a y  and  a l a r g e  i n c r e a s e  i n  t h e  amount 
o f  t h e r m a l  p r o t e c t i o n  c o v e r a g e  r e q u i r e d .  I n c r e a s e d  r e q u i r e m e n t s  a l so  r e s u l t e d  f rom t h e  d e f e r r a l  of 
m a n u f a c t u r e  and  a s s e m b l y  e f f o r t  i n t o  FY 1 9 7 9  a s  a r e s u l t  of t h e s e  d e s i g n  c h a n g e s  and t h e  need  f o r  
more work t h a n  was p r e v i o u s l y  p l a n n e d .  A d d i t i o n a l  m a i n t e n a n c e  and  t es t  s u p p o r t  d u e  t o  t h e  
s t r r t z h a u t  o f  t h e  main p r o p u l s i o n ,  g r o u n d  v i b r a t i o n ,  and  s t r u c t u r a l  t e s t  programs ,  and a d d i t i o n a l  
s u p p o r t  a t  Michoud Assembly F a c i l i t y  as a r e s u l t  o f  t h e  change  r e q u i r e m e n t s  
a l so  r e s u l t e d  i n  a d d i t i o n a l  f u n d i n g  r e q u i r e m e n t s .  

and f a b r i c a t i o n  $clays 

B a s i s  f o r  FY 1 9 7 9  A d d i t i o n a l  
A u t h o r i z a t i o n  C u r r e n t  Funding  

and  A p p r o p r i a t i o n  E s t i m a t e  Reques ted  
(Thousands of Do l l a r s )  

S o l i d  Rocke t  Booster 6 3 , 5 0 0  1 0 0 , 2 0 0  36,700 

STATUS : 

The t h i r d  s o l i d  r o c k e t  d e v e l o p m e n t  motor (DM-3) f i r i n g  o c c u r r e d  i n  October 1978  and t h e  f o u r t h  
(DM-4) and f i n a l  f i r i n g  i s  s c h e d u l e d  f o r  F e b r u a r y  1979.  Both o f  t h e s e  f i r i n g s  w e r e  d e l a y e d  t o  
i n c o r p o r a t e  t h e  new i n h i b i t o r  d e s i g n .  
i n i t i a t e d  and t e s t i n g  w i l l  f o l l o w  t h e  c o m p l e t i o n  o f  t h e  d e v e l o p m e n t  motor t es t  program w i t h  t h e  
t h r e e  q u a l i f i c a t i o n  motor f i r i n q s  s c h e d u l e d  p r i o r  t o  t h e  STS-1 l a u n c h .  

The m a n u f a c t u r e  o f  t h r e e  q u a l i f i c a t i o n  motors h a s  b e e n  
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(.- 
The S R B  s t r u c t u r a l  t e s ~  p r c ~ r a m  was i n i t i a t e d  a t  MSFC and t e s t i n g  
The S R B  hardware  r e q u i r e d  f o i  t h e  mated g r o u n d  v i b r a t i o n  test  w a s  
t e s t i n g  i s  c u r r e n t l y  i n  p r o g r e s s .  

The m a n u f a c t u r e  o f  f l i g h t  motors f o r  t h e  f i r s t  t e s t  f l i q h t  (STS-1 

w i l l  c o n t i n u e  i n  FY 1979.  
d e l i v e r e d  t o  MSFC i n  1978 and  

h a s  begun and  d e l i v e r y  o f  t h e  
m a n u f a c t u r e  of f l i g h t  motors f l i g h t  s e t  of t w o  SRM'S t o  KSC w i l l  b e  c o m p l e t e d  b y  mid-1979. 

f o r  t h e  fo l low- on o r b i t a l  f l i g h t  tes ts  w i l l  c o n t i n u e  t h r o u g h  FY 1979.  
Th 

V e r i f i c a t i o n  t e s t i n g  w i l l  c o n t i n u e  i n  FY 1979  o n  t h e  SRE3 s u b s y s t e m s  i n c l u d i n g  t h e  t h r u s t  vector 
c o n t r o l  and b o o s t e r  s e p a r a t i o n  motor s u b s y s t e m s .  I n  a d d i t i o n ,  t h e  booster assembly  c o n t r a c t o r  
w i l l  c o m p l e t e  a c t i v a t i o n  of  t h e  R e f u r b i s h m e n t  Subassembly  F a c i l i t y  a t  KSC l e a d i n g  t o  t h e  assembly  
and  c h e c k o u t  o f  t h e  S R B  f o r  t h e  f i r s t  o r b i t a l  f l i g h t .  

BASIS O F  SUPPLEMENTAL REQUEST: 

I n c r e a s e d  r e q u i r e m e n t s  i n  F Y  1979 o c c u r r e d  i n  most o f  t h e  s u b s y s t e m  areas w i t h i n  t h e  SRB.  I n  
t h e  s t r u c t u r e s  area a number of  c h a n g e s  o c c u r r e d  i n c l u d i n g  m o d i f i c a t i o n  t o  t h e  a f t  s k i r t  s k i n  f o r m i n g  
tools  and  c h a n g e s  t o  t h e  h e a t  s h i e l d  a t t a c h m e n t s .  C o s t  i n c r e a s e s  were a l s o  c a u s e d  by w e l d i n g  a n d  
a s s e m b l y  prob lems  of t h e  f o r w a r d  and a f t  s k i r t s .  
booster assembly  c o n t r a c t o r  a n d  t h e  d e f e r r a l  o f  g round  s u p p o r t  e q u i p m e n t  f r o m  FY 1978 r e s u l t e d  
i n  t h e  n e e d  f o r  a d d i t i o n a l  f u n d i n g .  I n  a d d i t i o n ,  c h e c k o u t  s o f t w a r e  s u p p o r t  t o  the Launch P r o c e s s i n g  
Sys tem a t  KSC i n  t h e  R e f u r b i s h m e n t  Subassembly  F a c i l i t y  w a s  g r e a t e r  t h a n  p r e v i o u s l y  p l a n n e d .  

O t h e r  s u b s y s t e m s  s u c h  as  i n t e g r a t e d  e l e c t r o n i c s ,  t h r u s t  vector c o n t r o l  and t h e  r e c o v e r y  s y s t e m  
a i l  e x p e r i e n c e d  c h a n g e s  d u e  t o  t e s t  r e s u l t s  and e n g i n e e r i n g  u p d a t e s .  The pr ime  c o n t r a c t o r  f o r  
t h e  s o l i d  r o c k e t  motor e x p e r i e n c e d  i n c r e a s e d  cost r e q u i r e m e n t s .  The develoDment  motor f i r i n q s  
c a u s e d  component r e d e s i g n ,  i n h i b i t o r  m o d i f i c a t i o n s ,  and t o o l i n g  r e d e s i g n s  r e s u l t i n g  i n  cost i n c r e a s e s .  
A l s o  t h e  labor r e q u i r e m e n t s  f o r  p r o c e s s i n g  t h e  d e v e l o p m e n t  and  e a r l y  f l i g h t  r o c k e t  motors were g r e a t e r  
t h a n  p r e v i o u s l y  est imated.  

Redes ign  c h a n g e s  t o  Components b e i n g  P r o c u r e d  by t h e  

Bas i s  f o r  FY 1979 A d d i t i o n a l  
. A u t h o r 1  z a t i o n  C u r r e n t  Funding  

a n d  A p p r o p r i a t i o n  E s t i m a t e  R e  u e s t e d  
(Thousands  o f  D o l l a r e  

158 , 6 0 0  19 , 500 Launch and Landing 139 ,100  

STATUS : 

A p p r o x i m a t e l y  1 , 4 3 0  d e s i g n  models o f  g round  s u p p o r t  e q u i p m e n t  ( G S E )  f o r  s t a t i o n  sets  have  b e e n  
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d e f i n e d ,  i n c l u d i  j sone 8.1 2rovide.2 by t h e  v e h i c l e  deve lopment  c o n t r a c t o r s  and 620 p r o v i d e d  by 
s e p a r a t e  KSC GSE procorema. .cc .  
c o n t r a c t o r  GSE and 90% of the KSC GSE h a v e  b e e n  r e c e i v e d .  A m a l o r  p o r t i o n  o f  t h e  e f f o r t  r e m a l n i n g  
i n  FY 1979 i n v o l v e s  r e c e i v i n g  t h e  r e m a i n i n g  GSE, i n s t a l l i I i q  and  c h e c k i n g  it o u t ,  and  a c t i v a t i n g  
t h e  r e s u l i i n g  s t a t i o n  se ts .  

A l l  ha rdware  and  s y s t e m  s o f t w a r e  f o r  t h e  c e n t r a l  d a t a  s u b s y s t e m  have  b e e n  a c c e p t e d .  A l l  major 
l a u n c h  p r o c e s s i n g  s y s t e m  o p e r a t i n g  s o f t w a r e  re leases  have  been  made t o  s u p p o r t  t h e  g r o u n d  c h e c k o u t  
s o f t w a r e  programs  r e q u i r e d  for  l a u n c h  o p e r a t i o n s .  

Dur ing  1979,  t h e  f i n a l  p h a s e  o f  c o n s t r u c t i o n  o f  f a c i l i t i e s  r e q u i r e d  f o r  t h e  f i r s t  o r b i t a l  f l i g h t  
w i l l  be c o m p l e t e d .  The l a u n c h  p r o c e s s i n g  s y s t e m  w i l l  be r e a d y  f o r  m a t i n g  w i t h  ground  s u p p o r t  
e q u i p m e n t .  A l l  s t a t i o n  s c t s  i n  t h e  f i r s t  f l o w  p r o c e s s i n g  l i n e  w i l l  be a c t i v a t e d  and w i l l  c o m p l e t e  
o p e r a t i o n a l  r e a d i n e s s  c h e c k o u t  b e f o r e  t h e  f i r s t  s e t  o f  f l i g h t  hardware  r e a c h e s  e a c h  r e s p e c t i v e  
s t a t i o n .  Launch o p e r a t i o n s  p r o c e d u r e s  w i l l  b e  p r e p a r e d  and v e r i f i e d  f o r  t h i s  same r e a d i n e s s  
s c h e d u l e .  O r b i t e r  102 ,  t h e  f i r s t  f l i g h t  sets  o f  main e n g i n e s  and  s o l i d  r o c k e t  boosters,  and  t h e  
f i r s t  f l i g h t  ET w i l l  be d e l i v e r e d  t o  KSC s t a r t i n g  i n  e a r l y  1979.  

The d e v e l o p m e n t  c o n t r a c t o r s '  s u p p o r t  a c t i v i t i e s  and manpower b u i l d u p  a t  KSC w i l l  c o n t i n u e  and r e a c h  
a peak  p r i o r  t o  t h e  STS-1 l a u n c h .  The deve lopment  c o n t r a c t o r s  c o n s t i t u t e  t h e  b u l k  o f  t h e  l a u n c h  
team and are a l so  t h e  o p e r a t o r s  o f  t h e  l a u n c h  p r o c e s s i n g  s t a t i o n  se t s ,  l a u n c h  s u p p o r t  e q u i p m e n t ,  
and t h e  G S E .  P r o c e s s i n g  of  t h e  v e h i c l e  f o r  t h e  f i r s t  o r b i t a l  f l i g h t  w i l l  commence e a r l y  i n  1979.  
F l i g h t  e l e m e n t s  w i l l  be a s s e m b l e d ,  c h e c k e d  o u t ,  s e r v i c e d  and l a u n c h e d  f o r  t h e  f i r s t  manned o r b i t a l  
f l i g h t .  I n  a d d i t i o n ,  l a u n c h  p r o c e s s i n g  of  some e l e m e n t s  o f  t h e  fo l low- on o r b i t a l  f l i g h t  tes ts  
w i l l  be i n  p r o g r e s s  d u r i n g  1979 .  

The d e v e l o p m e n t  c o n t r a c t o r s '  o n s i t e  l a u n c h  s u p p o r t  e f f o r t s  a t  KSC have  been  i n i t i a t e d  w i t h  Rockwell  
I n t e r n a t i o n a l  ( i n c l u d i n g  b o t h  o rb i t e r  and  main e n g i n e  c o n t r a c t o r s ) ,  M a r t i n  Mar ie t ta ,  U n i t e d  
S p a c e  Boosters, I n c . ,  and  T h i o k o l .  These  c o n t r a c t o r s  are  p r e p a r i n g  s p e c i f i c a t i o n s ,  p r o c e d u r e s  
and  t e s t  d o c u m e n t a t i o n  f o r  v e h i c l e  a s s e m b l y ,  t e s t ,  s e r v i c i n g ,  c h e c k o u t  and l a u n c h .  

A l l  o f  t h e  GSE is  on c o n t r a c t .  About 55% of t h e  develoDment 

BASIS OF SUPPLEMENTAL REQUEST: 

The i n c r e a s e  i n  t h e  FY 1979 f u n d i n g  es t imate  i s  d u e  t o  t h e  d e f e r r a l  o f  e f f o r t  from FY 1978 and 
i n c r e a s e d  r e q u i r e m e n t s  i n  FY 1979 .  Due t o  t h e  d e l a y  i n  s h i p m e n t  o f  t h e  f i r s t  f l i g h t  e l e m e n t s  
t o  KSC, e f f o r t s  s u c h  as g r o u n d  s u p p o r t  e q u i p m e n t  (GSE) p r o c u r e m e n t ,  i n s t a l l a t i o n  and c h e c k o u t ;  
p r o p e l l a n t  p u r c h a s e s ;  and  l a u n c h  p r o c e s s i n g  s y s t e m  e q u i p m e n t  b u y s  w e r e  d e f e r r e d  i n t o  FY 1979 .  
I n  a d d i t i o n ,  more g r o u n d  s u p p o r t  e q u i p m e n t  s p a r e s  w e r e  r e q u i r e d ,  and t h e  e f f o r t  r e q u i r e d  t o  a c t i v a t e  
t h e  v a r i o u s  s t a t i o n  se t s ,  s u c h  as t h e  o r b i t e r  p r o c e s s i n g  f a c i l i t y ,  h y p e r g o l i c  s y s t e m  m a i n t e n a n c e  
f a c i l i t y ,  a n d  SRB d i s a s s e m b l y  area, w e r e  g r e a t e r  t h a n  p r e v i o u s l y  p l a n n e d .  
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S p a r e s  and Equipment  

B a s i s  f o r  FY 1979 Change i n  
A u t h o r i z a t i o n  C u r r e n t  Funding  

and  A p p r o p r i a t i o n  E s t i m a t e  Reques ted  
(Thousands  o f  Do l l a r s )  

- 7,800 2 0 , 2 0 0  28,000 

STATUS : 

S h u t t l e  s p a r e s  and e , i i p m e n t  i n c l u d e  o r b i t e r  f l i g h t  and  ground  s u p p o r t  equ ipment  s p a r e s ,  main 
e n g i n e  s p a r e s ,  KSC l a u  c h  s i t e  g r o u n d  s u p p o r t  equ ipment  s p a r e s ,  crew e q u i p m e n t ,  a n d  s o l i d  r o c k e t  
booster  and e x t e r n a l  tar'k r a t e  t o o l i n g  r e q u i r e d  t o  i n c r e a s e  t h e  rate of p r o d u c t i o n  d u r i n g  t h e  
o p e r a t i o n a l  y e a r s .  I n  FY 1979,  t h e  crew e q u i p m e n t  b e i n g  p r o c u r e d  i s  p r i m a r i l y  a d d i t i o n a l  e x t r a -  
v e h i c u l a r  m o b i l i t y  u n i t s  an? p o r t a b l e  oxygen s y s t e m s  r e q u i r e d  by t h e  a s t r o n a u t  crew f o r  t h e  e a r l y  
o p e r a t i o n a l  p e r i o d .  E x t e r n a l  t a n k  t o o l i n g  f o r  a s s e m b l y ,  t h e r m a l  p r o t e c t i o n  i n s t a l l a t i o n ,  w e l d i n g ,  
and h a n d l i n g  w i l l  b e  p r o c u r e d  i n  FY 1979 t o  i n c r e a s e  t h e  p r o d u c t i o n  r a t e  c a p a b i l i t y  of E x t e r n a l  
Tanks .  S o l i d  Rocke t  Booster t o o l i n g  i n  F Y  1979 i n c l u d e s  a d d i t i o n a l  n o z z l e ,  p r o p e l l a n t  l o a d i n g  and 
case p r e p a r a t i o n  t o o l i n g  and  a s s o c i a t e d  h a n d l i n g  equipment .  

BASIS OF SUPPLEMENTAL REQUEST: 

C o n s i s t e n t  w i t h  t h e  s c h e d u l e  a d j u s t m e n t  o f  t h e  f i r s t  o r b i t a l  f l i g h t  and t h e  a s s o c i a t e d  d e l a y  o f  
n i n e  months i n  t h e  i n i t i a l  o p e r a t i n g  c a p a b i l i t y ,  crew equipment  and  o r b i t e r  f l i g h t  s p a r e s  have  
b e e n  r e p l a n n e d  w i t h  r e q u i r e m e n t s  r e p h a s e d  i n t o  FY 1980.  
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-- - 
Iden tif ica tion Code : 

1979 
80-0108-4-1-999 

19 79 

1.1. , O!.JAi, hEKONAUTICS  A N D  SI'ACE ADMINISTRATION 
&'I-: sram 2nd Financing (in thousands of dollars) 

Program by activities: 

Direct program: 

1. Space transportation systems: 
(a) Space shuttle... ............... 
(c) Expendable launch vehicle 
(b)  Space flight operations ........ 

development and support... ... 
2. Scientific investigations in space: 

(a) Physics and astronomy .......... 
(b)  Planetary exploration .......... 
(c) Life sciences.................. 

3. Space and terrestrial applications: 
(a) Space applications ............. 
(b )  Technology utilization....... .. 

4 .  Space research and technology ...... 
5. Aeronautical research and technolog 

6 .  Energy technology ................. 
7. Supporting activity: 

(a) Tracking and data acquisition.. 

Total direct program......... 

Research and Development 

Budget Plan (amounts for research 
and development actions programmed) 

1979 

Presently 
ava i lab 1 e 

1,443,300 
309,700 

42,600 

300,400 
182,400 
40,100 

286,200 
9,100 

107,300 

264,100 

5,000 

302,000 

3,292,200 

1979 

Revised 
estimate 

1,628,300 
309,700 

42,600 

300,400 
182,400 
40,100 

286,200 
9,100 

107,300 

264,100 

5,000 

302,000 

3,477,200 

19 79 

Proposed 
supplemental 

185,006 

c- 
A -  11-39B 

Costs and Obligations 

1979 

Presently 
'avai 1 ab 1 e 

1,408,700 
306,900 

95,400 

285,700 

38,100 
182,000 

284,900 
10,100 

109,400 

244,000 

5,700 

301,100 

1,593,700 
306,900 

95,400 1 
I 

285,700 I 

38 , 100 

284,900 
10,100 

109,400 

244,000 

5',700 

301,100 

3,457,000 
I-__ - -- 185,000 
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k;. ’ i O X ’ . i ,  Ai.I<ONAU’I’ICS A,  S P A C E  AUMlNISTRATlON 
Program .1ritl l i  nancing ( i n  thousands of dollars) 

Research and Development 

Revised 
estimate 

(- 
A - 1 c3 9 B 

Proposed 
s u p  p 1 e men t a I 

I d  e n  ti f i ca t i 0 11 Cod e : 

80-0108-4-1-999 

Reimbursable program: 

1. Space transportation systems: 
(a) Space shuttle.... ............... 
(b) Space flight operations ......... 

2 .  Scjentific investigations in space: 
(a) Physics and astronomy........... 
(c) Life sciences................... 

3. Space and terrestrial applications: 
(a) Space applications .............. 
(b )  Technology utilization.......... 

4 .  Space research and technology ....... 
5. Aeronautical research and technology 

6 .  Energy technology.. ................. 
7. Supporting act ivi ty : 

(a) Tracking and data acquisition ... 
Total, reimbursable program... 

Total program costs, funded... 

Change in selected resources 
(undelivered orders and stores) ... 

10.00 Total ............................... 

Budget Plan (amounts for research 
and development actions programmed) 

_________ 
1979 

Pr esen t ly 
available 

34,594 
63,574 

600 
419 

220,973 
7,293 

- - -  

16,692 

158,400 

3,655 
506,200 

3,798,400 

- - -  

3,798,400 

1979 

Revised 
estimate 

- 

34,594 
63,574 

600 
419 

220,973 
7,293 

- - -  

16,692 

158,400 

3 , 655 
506,200 

3,983,400 

- - -  

3,983,400 

185,000 

- - -  

185, OCC) 

~~~ ~~~ 

Costs and Obligations 
____ - - - ._ 

1979 

Presently 
available 

29,860 
61,710 

3,440 
47 0 

217,890 
8,020 

1,170 

18,240 

161,830 

3,570 
506,200 

3,7 78 , 200 

3 77,548 

4,155 748 

_I.. __ 
1979 

29,860 
61,710 

3,440 
470 

21 7,890 
8,020 

1,170 

18,240 

161,830 

3,570 
506 , 200 

3,963,200 

377,548 

4 .340,748 



tbt’f r)N.4iB Ai:RONAlJT I C s  Ah11 SPACE ADMINISTRATION 
l’i-~tgiarn anti Financing (in thousands of dollars) 

Identi€ication Code:  

80-0108-4-1-999 - 

Financing: 

Offsetting collections from: 
11.00 Federal funds...................... 
14.00 Non-Federal sources................ 

21.40 Unobligated balance available, 
start o r  year: 
For completion of prior year 
budget plans : 

Budget Authority: 

Direct.......................... 
Reimbursable ................... 

40.00 Budget authority 
(appropriation) .................. 

Research and Development 

Budget Plan (amounts f o r  research 
and development actions programmed) 

1979 

Presently 
available 

-313,184 
-193,016 

3,292,200 

-__.___ 

1979 

Revised 
estimate 

-313,184 
-193,016 

3,477,200 

1979 

Proposed 
supplemental 

185,000 

c 
A-  11 -39B 

~- - 

Costs and Obligations 
1979 

Presently 
available 

-313,184 
-193,016 

-240,403 
- 116,945 

3,292,200 

__ - _ _  
1979 T - 1 7 7 r  

Proposed 
pp 1 emen ta 1 estimate 

-313,184 
-193,016 

- - -  -240,403 1 - - -  
-1162945 i 1 185,000 
3,47 7,200 

20 
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I 
\ ,  

A-11-39B 

Budget Plan (amounts for research 
and development actions programmed) 

19 79 1979 

----I--- Identification Code: 

1979 
80-0108-4-1-999 

Presently Revised Proposed 
available , estimate supplemental 

Relation of obligations to outlays: 

71.00 Obligations incurred, ne t . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  

72.40 Obligated balance, start of year.................,.......................... 

end of year.. ................. ,. ......................... 

I 

74.40 Obligated balance, 

90.00 Outlays .......................................... ,.............I............. I 

Presently 
Note: Reconciliation of budget plan to obligations: available 

Total budget plan .................................................. 3,798,400 

Total obligations... ............................................. 4,155,748 

........................ Add obligations of prior year budget plans. 357,348 1 
i 

NA'L'1C)NAL I\.1'1<0NAIITICS ANI)  SPACE A D M I N  ISTRAT ION 
Program and Financing ( i n  thousands of dollars) 

- 

Costs and Obligations 
19 79 1979 1979 

Presently Revised Proposed 
available estimate supplemental 

3,649,548 I 3,834,548 185,000 

- - - _ _ _ _  -_ -___- 

- - -  515 , 865 I 
515,865 

-1,038,713 - 2  1,800 -1 -. y o I 6  3913 

3,148,500 1 3,311,7bO 163,200 
1 

..979 estimate j 

I 

Revi sed ' Proposed I 

I I supplemental I estimate 

3,983,400 1 185,000 -- -  
I 

185,000 1 
357,348 

4,340,748 

I 

Research and Development 

2 1  
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STANDARD FORM 304 
Uay 1969. Buredu of the Bud 
~Ircu~ar  NO A-I I. Revised RATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

304-103 RESEARCH A N D  DEVELOPMENT 
OBJECT CLASSIFICATION (in thousands of dollars) 

A-11-34 
Idcntihcatmon code 

80-0108-4-1-999 

D i r e c t  o b l i g a t i o n s :  
. .  

11.1 

Personnel benefits: 
424 __...____..__.______---...---------------.-- 

22.0 Transportation of things 
2 3 . 1  Standard l e v e l  u s e r  charges- - - - -  
2 3 . 2  Communications, u t i l i t i e s  and 

24.0 
o t h e r  rent- - - -- - - - - - - - - - - - - - - -  

Printing and reproduction .__..___. ...__________ 

Pres en t 1 y 
Avai lab 1 e 

8,950 
141 

44 , 480 
2,900 

3 , 246 , 590 

143 , 250 

1 81 , 940 

---- _______..___.--___----------- 

41.0 Grar :a, subsidies, and contributions .__._______ 2,802 

1979 

Revised 
Estimate 

9,510 
141 

46 , 880 
3,090 

3,416,970 

150,650 

86,010 

1 , 550 

2 , 802 

3,7 17,603 

- 
P r  opo t3 ed 

h p p l  emer - _  +- - 

560 
_ - -  

2,400 
190 

170 , 380 

7 ,400 

4,070 

--- 

- -- 

185,000 

C U.6 COVLINYENT P11NTIWC bFFICC : I U V  O-SM-6BZ 
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j STANDARD FORM 304 

: 304-103 RESEARCH AND DEVELOPMENT 

; 
i ~ l r r u ~ n r  NO ~ - 1 1 .  ~ e v l v d  WATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

May 1960. Bureau of the Bud 

: Identification code 

i 80 -0108 -4 -1 -999 

Reimbursable ob l i g a t i o n s :  
. .  

!- ................. 

2' ,z ............ 

1 c  
# I . ,  

Personnel benefits: 
-.* ........................................... I - 1 L . l  

! 

1 

[ 22.0 Transportation of things ......................... 
- - - -  

j 23.2 Communications, u t i l i t i e s  and 

/ 24.0 
o the r  r e n t  - - - - - _ - _  -_ - - - - -  - - - - -  

Printing and reproduction ...................... 

j 25.0 Other services ....................................... 

I 26.0 Supplies and materials ............................ 

i 31.0 Equipment ........................................... 

i 32.0 Lands and structures ............................... 

......................... 

............................................ 

.......................................................... 

To t a l  reimbursable ob l iga t ions  
........................................................... 

. .  i 99.0 Total obligations ................................ 

'979 

Pres en t l y  
Available 

820 

2,030 
170 

595,745 

10 , 165 

12,175 

2 , 040 

623 , 145 

4,155 , 748 

- -. 

' 9  79 

Revised 
Estimate 

~ 

8 20 

2 , 030 
170 

595 , 745 

10 , 165 

12,175 

2 , 040 

623 , 145 

4,340 , 748 

A -11-34 
1979 

Proposed 
Supplements1 

- - -  

- e -  

--- 

185,000 
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