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The document t r a n s m i t t e d  h e r e w i t h  i s  t h e  f i r s t  i s s u e  d a t e d  
J u l y  15,  1966,  o f  t h e  S a t u r n  Apol lo  A p p l i c a t i o n s  Program 
S p e c i f i c a t i o n .  T h i s  i s  t h e  f i r s t  l e v e l  t e c h n i c a l  s p e c i f i c a t i o n ,  
and  t h e  r e q u i r e m e n t s  s e t  f o r t h  s h a l l  be  f u l l y  r e f l e c t e d  i n  
s u b s i d i a r y  s p e c i f i c a t i o n s .  

A l l  p roposed  changes s h a l l  be s u b m i t t e d  t o  t h e  S a t u r n  Apo l lo  
A p p l i c a t i o n s  Program O f f i c e  C o n f i g u r a t i o n  C o n t r o l  Board 
u s i n g  t h e  p r o c e d u r e  d e f i n e d  i n  e x h i b i t  V I I I  o f  NPC 500-1. 

T h i s  f i r s t  i s s u e  c o n t a i n s  on ly  some g e n e r a l  p r o v i s i o n s  f o r  t h e  
Program and t h e  r e q u i r e m e n t s  f o r  t h e  S a t u r n  I B  l a u n c h  v e h i c l e .  
A d d i t i o n a l  e l e m e n t s  o f  t h e  Program w i l l  be s p e c i f i e d  i n  
r e v i s i o n s  i s s u e d  c o n c u r r e n t  w i t h  Program procurement  d e c i -  
s i o n s  o r  Program i n i t i a t i o n  o f  Phase C ( d e s i g n )  f o r  such  
e l e m e n t s .  

D A V I D  M .  JONES 
Major G e n e r a l ,  USAF 

E n c l o s u r e  
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1 . 0  Scope T h i s  s p e c i f i c a t i o n  d e l i n e a t e s  pe r fo rmance ,  d e s i g n  

and t e s t  r e q u i r e m e n t s  f o r  t h e  sys t em e lemen t s  t o  be  pro-  

c u r e d  f o r  t h e  S a t u r n  Apoll-o A p p l i c a t i o n s  Program a s  d e f i n e d  

by t h e  c u r r e n t  i s s u e  of  t h e  S a t u r n  Apol lo  A p p l i c a t i o n s  Program 

Development P l a n .  

The body o f  t h e  s p e c i f i c a t i o n  a p p l i e s  t o  t h e  f l i g h t  v e h i c l e s  

and ground sys t ems  a s s o c i a t e d  w i t h  t h e  s e v e r a l  t y p e s  o f  m i s s i o n s  

t o  b e  f lown i n  t h e  Program. These m i s s i o n s  a r e  d e s c r i b e d  i n  t h e  

c u r r e n t  i s s u e  of t h e  S a t u r n  Apol lo  A p p l i c a t i o n s  F l i g h t  M i s s i o n  

Assignment D i r e c t i v e .  

The a p p e n d i c e s  t o  t h e  s p e c i f i c a t i o n  d e l i n e a t e  t h e  s p e c i a l  

pe r fo rmance ,  d e s i g n  and t e s t  r e q u i r e m e n t s  o f  i n d i v i d u a l  m i s s i o n s .  
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2.0 A p p l i c a b l e  Documents The f o l l o w i n g  documents form a 

p a r t  o f  t h i s  s p e c i f i c a t i o n  and a r e  a p p l i c a b l e  t o  t h e  

e x t e n t  s p e c i f i e d  h e r e i n .  

M-DE 8020.008B 

A p r i l ,  1965 

SAA Program Development 

P l a n  

SAA F l i g h t  M i s s i o n  

Assignments  

N a t u r a l  Environment  and  

P h y s i c a l  S t a n d a r d s  f o r  

t h e  Apo l lo  Program 

M I M  7000.029 MSF I n s t r u c t i o n  t o  MSG: 

J u n e  2 ,  1964 B iomed ica l  Da ta  Requ i re -  

men t s 

SE 008-001-1 P r o j e c t  Apo l lo  C o o r d i n a t e  

J u n e ,  1965 System S t a n d a r d s  

NPC 500-1 Apo l lo  C o n f i g u r a t i o n  

May 1 8 ,  1964 Management Manual 

M-DE 8000.006 (CM 018-001-1) OMSF D i r e c t i v e ,  Mass 

June  1, 1963  

MIL-D- 70 32 7  

March 27, 1962 

MIL-E-6051~ 

P r o p e r t i e s  S t a n d a r d s  

Drawings,  ~ n ~ i n e e r i n g  and  

A s s o c i a t e d  L i s t s  

E l e c t r i c a l - E l e c t r o n i c  

System C o m p a t i b i l i t y  and  

I n t e r f e r e n c e  C o n t r o l  

Requi rements  f o r  Aero- 



MIL-I -6181~  

J u n e  1, 1962 

I n t e r f e r e n c e  C o n t r o l  

Requi rements ,  Aero- 

n a u t i c a l  Equipment 

I n t e r f e r e n c e  C o n t r o l  

Requi rements ,  A i r c r a f t  

Equipment 

DRAFT 



3.0 Requirement s 

3 .1  Performance  - 

3 .1 .1  Miss ions  The SAA Program s h a l l  i n c l u d e  a  v a r i e t y  o f  

e a r t h  o r b i t a l  and l u n a r  o p e r a t i o n s ,  no s i n g l e  one o f  

which i s  s u i t  a b l e  f o r  d e l i n e a t i n g  t h e  performance r e q u i r e m e n t s  

o f  t h e  e n t i r e  program. The performance r e q u i r e m e n t s  f o r  ma jo r  

e l e m e n t s  o f  t h e  program s h a l l  be e s t a b l i s h e d  based  on r e f e r e n c e  

m i s s i o n s  i n c o r p o r a t e d  i n  S e c t i o n  3 .3 .  

3 .1 .2  D e f i n i t i o n  The program e lement s  s h a l l  c o n s i s t  o f  

t h e  l a u n c h  v e h i c l e s ,  s p a c e c r a f t  and ground sys tems 

i d e n t i f i e d  i n  F i g u r e  3 .1 .  

3 . 1 . 3 . 1  Crew S a f e t y  The d e s i g n  of sys tems  and m i s s i o n s  s h a l l  

be  conducted  t o  meet o r  exceed a  crew s a f e t y  p r o b a b i l i t y  

o f  .99. Crew s a f e t y  i s  d e f i n e d  a s  t h e  s a f e  r e t u r n  o f  a l l  crew 

members whe the r  o r  n o t  a  m i s s i o n  i s  comple ted .  

3 .2  Program S t a n d a r d s  -- 

3 . 2 . 1  N a t u r a l  Environment and P h y s i c a l  S t a n d a r d s  The n a t u r a l  

envi ronment  d a t a  t h a t  s h a l l  be used  i n  t h e  SAA Program 

a r e  c o n t a i n e d  i n  N a t u r a l  Environment and P h y s i c a l  S t a n d a r d s  f o r  

t h e  Apol lo  Program, M-DE 8 0 2 0 , 0 0 8 ~ .  



3.0  Requirement s 

3 . 1  Performance  - 

3 .1 .1  Miss ions  The SAA Program s h a l l  i n c l u d e  a  v a r i e t y  o f  

e a r t h  o r b i t a l  and l u n a r  o p e r a t i o n s ,  no s i n g l e  one o f  

which i s  s u i t a b l e  f o r  d e l i n e a t i n g  t h e  performance r e q u i r e m e n t s  

o f  t h e  e n t i r e  program. The performance r e q u i r e m e n t s  f o r  ma jo r  

e l e m e n t s  o f  t h e  program s h a l l  be e s t a b l i s h e d  based  on r e f e r e n c e  

m i s s i o n s  I n c o r p o r a t e d  i n  S e c t i o n  3 . 3 .  

3 .1 .2  D e f i n i t i o n  The program e lement s  s h a l l  c o n s i s t  o f  

t h e  l a u n c h  v e h i c l e s ,  s p a c e c r a f t  and ground sys tems 

i d e n t i f i e d  i n  F i g u r e  3 .1 .  

3 . 1 . 3 . 1  Crew S a f e t y  The d e s i g n  of sys tems  and m i s s i o n s  s h a l l  

be  conducted  t o  meet o r  exceed a crew s a f e t y  p r o b a b i l i t y  

of .99. Crew s a f e t y  i s  d e f i n e d  a s  t h e  s a f e  r e t u r n  o f  a l l  crew 

members whe the r  o r  n o t  a  m i s s i o n  i s  comple ted .  

3 .2  Program S t a n d a r d s  -- 

3 . 2 . 1  N a t u r a l  Environment and P h y s i c a l  S t a n d a r d s  The n a t u r a l  

envi ronment  d a t a  t h a t  s h a l l  be used  i n  t h e  SAA Program 

a r e  c o n t a i n e d  i n  N a t u r a l  Environment and P h y s i c a l  S t a n d a r d s  f o r  
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3 . 2 . 2  E l e c t r o m a g n e t i c  -- I n t e r f e r e n c e  C o n t r o l  A l l  f l i g h t  sys t ems  

and subsys tems  o f  t h e  SAA Program s h a l l  be d e s i g n e d  i n  

a c c o r d a n c e  w i t h  t h e  r e q u i r e m e n t s  of  MIL-E-6051C. Equipment i n  

t h e  sys t ems  and subsys tems s h a l l  be des igned  i n  accordance  w i t h  

t h e  r e q u i r e m e n t s  o f  MIL-1-26600 o r  MIL-I -6181~,  as a p p l i c a b l e .  

A d a p t a t i o n  of  t h e s e  s p e c i f i c a t i o n s  f o r  use  i n  t h e  SAA Program 
I 

s h a l l  be approved by t h e  c o g n i z a n t  NASA c e n t e r s .  

3 . 2 . 3  - C o o r d i n a t e  System - S t a n d a r d s  The P r o j e c t  Apol lo  C o o r d i n a t e  

System S t a n d a r d s ,  SE 008-001-&, c o n t a i n s  t h e  approved 

c o o r d i n a t e  sys t em s t a n d a r d s  f o r  t h e  SAA Program. 

3 . 3  Requi rements  f o r  Program Areas - 

3 . 3 . 1  S a t u r n  --- I B  Launch V e h i c l e  The r e q u i r e m e n t s  which f o l l o w  

s h a l l  a p p l y  t o  t h e  l a u n c h  v e h i c l e  SA-213 and s u b s e q u e n t .  

3 . 3 . 1 . 1  Per formance  

Miss ion  

3 . 3 . 1 . 1 . 1 . 1  - P r e l a u n c h  The S a t u r n  I B  s h a l l  be c a p a b l e  o f  m e e t i n g  

t h e  f o l l o w i n g  f u n c t i o n a l  r e q u i r e m e n t s  d u r i n g  t h e  

p e r i o d  from t h e  b e g i n n i n g  of o p e r a t i o n s  t o  l i f t - o f f .  

3 . 3 . 1 . 1 . 1 . 1 . 1  Environment  Dur ing  t h e  p r e l a u n c h  p e r i o d  t h e  

s p a c e  v e h i c l e  ( i n c l u d i n g  Apol lo  s p a c e c r a f t  con- 

f i g u r a t i o n s )  s h a l l  b e  c a p a b l e  o f  w i t h s t a n d i n g  t h e  n a t u r a l  

g round  envi ronment  g i v e n  i n  S e c t i o n  2 .2  o f  M-DE 8 0 2 0 . 0 0 8 ~ .  
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3 . 3 . 1 . 1 . 1 . 1 . 2  S tandby Time The l a u n c h  v e h i c l e  s h a l l  have t h e  -- P 

c a p a b i l i t y  t o  s t a n d  by i n  a  c r y o g e n i c  envi ronment  

a f t e r  p r o p e l l a n t  l o a d i n g  f o r  1 2  h o u r s  and s t i l l  p e r f o r m  t h e  

m i s s i o n .  

3 . 3 . 1 . 1 . 1 . 2  Launch From l i f t - o f f  t h r o u g h  i n s e r t i o n  i n t o  

o r b i t a l  o r  s u b o r b i t a l  t r a j e c t o r i e s  t h e  l a u n c h  

v e h i c l e  s h a l l  have t h e  f o l l o w i n g  c a p a b i l i t i e s .  

3 . 3 . 1 . 1 . 1 . 2 . 1  Ascent  T r a j e c t o r y  The l a u n c h  v e h i c l e  s h a l l  b e  
I 

-- P 

c a p a b l e  of i n j e c t i n g  p a y l o a d s  i n t o  e l l i p t i c  o r  

c i r c u l a r  o r b i t s  w i t h  a l t i t u d e s  up t o  250 m i l e s  and i n t o  sub-  

o r b i t a l  t r a j e c t o r i e s  c o n s i s t e n t  w i t h  t h e  s t a c k  l i m i t s  s p e c i f i e d  

i n  S e c t i o n  3 . 3 . 1 . 3 . 1 . 1 .  

3 . 3 . 1 . 1 . 1 . 2 . 2  Azimuth It s h a l l  have a  c a p a b i l i t y  of l a u n c h i n g  

on any f l i g h t  az imuth  between 44' and 120' 

from Launch Complexes 34 and  37B o f  t h e  Kennedy Space  C e n t e r .  

3 . 3 . 1 . 1 . 1 . 2 . 3  I n - F l i g h t  Per formance  E v a l u a t i o n  The S-IVB/IU -- -- 

s h a l l  b e  d e s i g n e d  t o  f a c i l i t a t e  i n - f l i g h t  sys t em 

pe r fo rmance  and s t a t u s  e v a l u a t i o n  by t h e  Miss ion  C o n t r o l  C e n t e r .  

3 . 3 . 1 . 1 . 1 . 2 . 4  Emergency -- D e t e c t i o n  Subsystem (EDS) The l a u n c h  -- 

v e h i c l e  s h a l l  c o n t a i n  an EDS which s h a l l  be  

c a p a b l e  o f  s e n s i n g  i n c i p i e n t  l aunch  v e h i c l e  f a i l u r e s  which 

might  r e s u l t  i n  crew l o s s .  EDS i n f o r m a t i o n  s h a l l  b e  p r o v i d e d  

f o r  d i s p l a y  t o  t h e  crew and t o  ground p e r s o n n e l .  The EDS s h a l l  

have  t h e  c a p a b i l i t y  t o  i n i t i a t e  a u t o m a t i c a l l y  t h e  crew e s c a p e  

s e q u e n c e  i f  t h e  f a i l u r e  i s  such  t h a t  t h e  crew would n o t  have 



3 . 3 . 1 . 1 . 1 . 3  O r b i t  

3 . 3 . 1 . 1 . 1 . 3 . 1  A t t i t u d e  --- C o n t r o l  The S-IVR and I U  s h a l l  be  

c a p a b l e  o f  m a i n t a i n i n g  a t t i t u d e  c o n ' t r o l  f o r  

7*O h o u r s  i n  e a r t h  o r b i t .  

3.3.1.1. .  1 . 3 . 2  D e a c t i v a t i o n  The S-IVB and IU s h a l l  be c a p a b l e  ----- 

o f  b e i n g  d e a c t i v a t e d  t o  p e r m i t  s a f e  crew o p e r a t i o n s  

b o t h  i n t e r n a l  and e x t e r n a l  t o  t h e  s p e n t  s t a g e s .  

3 . 3 . 1 . 1 . 1 . 4  Pay load  -- Performance  The r e f e r e n c e  m i s s i o n  f o r  

per formance  c a l c u l a t i o n s  s h a l l  i n c l u d e  a  l a u n c h  

rrom complex 34 o r  37B on a  f l i g h t  az imuth  o f  90' w i t h  a  manned 

s p a c e c r a f t  p a y l o a d  (Apoll-o c o n f i g u r a t i o n )  c a r r y i n g  an 8200 pound 

Launch Escape  System u n t i l  25 seconds  a f t e r  t h e  S-IB/S-IVB 

s e p a r a t i o n  command. The s p a c e c r a f t  p a y l o a d  i n s e r t e d  i n t o  a  

c i r c u l a r  o r b i t  a t  100 n a u t i c a l  m i l e s  a l t i t u d e  s h a l l  b e  39,300 

pounds.  

3 . 3 . 1 . 1 . 2  D e f i n i t i o n  The S a t u r n  I B  s h a l l  i n c l u d e  t h e  S-IB ---- 

s t a g e ,  S-IVB s t a g e ,  I n s t r u m e n t  U n i t ,  H - 1  Eng ines ,  

J-2 Eng ines  and Ground S u p p o r t  Equipment a s  i n d i c a t e d  i n  

F i g u r e  3 . 1 .  

3 . 3 . 1 . 1 . 3  O p e r a b i l i Q  - 

3 . 3 . 1 . 1 . 3 . 1  ----- R e l i a b i l i t y  Based on t h e  r e f e r e n c e  m i s s i o n  o f  

S e c t i o n  3 . 3 . 1 . 1 . 1 . 4  t h e  l aunch  v e h i c l e  s h a l l  have 

a n u m e r i c a l  r e l i a b i l i t y  o f  .90  o r  g r e a t e r  from l i f t - o f f  t h rough  

i n s e r t i o n .  T h i s  r e l i a b i l i t y  w i l l  be  a c h i e v e d  i n d e p e n d e n t  o f  

g round  sys t em and s p a c e c r a f t  i n p u t s  b u t  w i l l  i n c l u d e  t h e  s u c c e s s -  

f u l  pe r fo rmance  o f  a l l  onboard  m i s s i o n  e s s e n t i a l  communication 
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3 . 3 . 1 . 2  S t a n d a r d s  R e f e r  t o  S e c t i o n  3 . 2 .  

3 . 3 . 1 . 3  R e q u i r e m e n t s  f o r  S a t u r n  ZB  rea as 
3 . 3 . 1 . 3 . 1  S t r u c t u r e  - 

3 . 3 . 1 . 3 . 1 . 1  P r e l a u n c h  The l a u n c h  v e h i c l e  s t r u c t u r e  s h a l l  b e  

s e l f - s u p p o r t i n g  w i t h  t h e  p r o p e l l a n t  c o n t a i n e r s  

p r e s s u r i z e d  o r  u n p r e s s u r i z e d  and  s h a l l  b e  c a p a b l e  o f  s u p p o r t i n g  

a p a y l o a d  of  66 ,000  pounds  when p r e s s u r i z e d .  

3 . 3 . 1 . 3 . 1 . 2  Launch The s p a c e  v e h i c l e  ( i n c l u d i n g  t h e  A p o l l o  

s p a c e c r a f t  c o n f i g u r a t i o n )  s h a l l  b e  c a p a b l e  o f  

b e i n g  l a u n c h e d  i n  t h e  95 p e r c e n t i l e  peak  s u r f a c e  wind c o n d i t i o n s  

g i v e n  i n  2 . 3 . 2 . 3  o f  M-DE 8020.008B and  a s s o c i a t e d  wind s h e a r s  

g i v e n  i n  2 . 3 . 2 . 4  o f  M-DE 8020 .0088 .  The s p a c e  v e h i c l e  s h a l l  b e  

c a p a b l e  o f  f l i g h t  i n  t h e  95  p e r c e n t i l e  q u a s i - s t e a d y  s t a t e  i n -  

f l i g h t  w inds  g i v e n  i n  2 . 3 . 2 . 5  o f  M-DE 8 0 2 0 . 0 0 8 ~ .  I n  a d d i t i o n ,  

t h e  v e h i c l e  s h a l l  b e  c a p a b l e  o f  f l i g h t  w i t h  85 p e r c e n t  of t h e  

99 p e r c e n t i l e  wind  s h e a r s  g i v e n  i n  2 . 3 . 2 . 6  o f  M-DE 8020.008B,  

and  w i t h  85 p e r c e n t  o f  t h e  q u a s i - s q u a r e  wave g u s t  g i v e n  i n  

2 . 3 . 2 . 8  o f  M-DE 8 0 2 0 . 0 0 8 ~  b o t h  s u p e r i m p o s e d  on t h e  95 p e r c e n t i l e  

q u a s i - s t e a d y  s t a t e  i n - f l i g h t  w inds  g i v e n  i n  2 . 3 . 2 . 5  o f  

M-DE 8020.008B.  

3 . 3 . 1 . 3 . 1 . 3  O r b i t  The S-IVB and  IU s h a l l  b e  c o n f i g u r e d  t o  

p e r m i t  t h e  e n t r a n c e  o r  a s u i t e d  a s t r o n a u t  t o  t h e  

i n t e r i o r  o f  t h e  s p e n t  and  d e a c t i v a t e d  S-IVB f u e l  t a n k .  

3 . 3 . 1 . 3 . 2  P r o p u l s i o n  The main p r o p u l s i o n ,  r e t r o r o c k e t  and  - 
a u x i l i a r y  p r o p u l s i o n  s y s t e m  s h a l l  b e  c o m p a t i b l e  w i t h  

o t h e r  components  o f  t h e  s p a c e  v e h i c l e  a n d  t h e  Ground S u p p o r t  
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3 . 3 . 1 . 3 . 2 . 1  Main P r o p u l s i o n  

3 . 3 . 1 . 3 . 2 . 1 . 1  S-IB S t a g e  The S-IB s t a g e  p r o p u l s i o n  sys t em 

s h a l l  c o n s i s t  o f  e i g h t  H - 1  r o c k e t  e n g i n e s  

u t i l i z i n g  l i q u i d  oxygen and RP-1 a s  p r o p e l l a n t s .  Each e n g i n e  

s h a l l  p r o v i d e  a nominal  s e a  l e v e l  t h r u s t  o f  205,000 * 3000 l b s .  

and  a nominal  s e a  l e v e l  s p e c i f i c  impu l se  o f  263 s e c o n d s .  

3 . 3 . 1 . 3 . 2 . 1 . 2  S-IVB S t a g e  The S-IVB s t a g e  p r o p u l s i o n  sys t em 

s h a l l  c o n s i s t  o f  one 5-2 e n g i n e  u t i l i z i n g  l i q u i d  

oxygen and l i q u i d  hydrogen p r o p e l l a n t s .  The J-2 e n g i n e  s h a l l  

p r o v i d e  a nomina l  vacuim t h r u s t  of  205,000 * 6 1  5'0 l b s .  and a  

nominal  s p e c i f i c  impu l se  o f  427 seconds  a t  a  m i x t u r e  r a t i o  

3 . 3 . 1 . 3 . 2 . 2  S o l i d  Rockets  S o l i d  r o c k e t  sys t ems  s h a l l  be 

1 

u s e d  on t h e  S-IB/S-IVB i n t e r s t a g e  f o r  s t a g e  

s e p a r a t i o n  and  on t h e  S-IVB s t a g e  f o r  t h e  i n i t i a l  u l l a g e  maneuver.  

3 . 3 . 1 . 3 . 2 . 3  A u x i l i a r y  P r o p u l s i o n  The a u x i l i a r y  p r o p u l s i o n  

sys t em o f  t h e  S-IVB s t a g e  s h a l l  p r o v i d e  t h r u s t  

f o r  r o l l  c o n t r o l  d u r i n g  powered f l i g h t  and a t t i t u d e  c o n t r o l  

a b o u t  t h r e e  a x e s  d u r i n g  unpowered f l i g h t .  

3 . 3 . 1 . 3 . 3  N a v i g a t i o n ,  Guidance and C o n t r o l  The n a v i g a t i o n ,  

g u i d a n c e  and c o n t r o l  sys t ems  s h a l l  i n c l u d e  t h e  

i n e r t i a l  p l a t f o r m ,  d i g i t a l  computers ,  d a t a  a d a p t e r s  and r a t e  

g y r o s .  

3 . 3 . 1 . 3 . 3 . 1  --- P r e l a u n c h  T h i s  sys t em s h a l l  be c a p a b l e  o f  b e i n g  
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3 . 3 . 1 . 3 . 3 . 1 . 1  Rendezvous The sys tem s h a l l  be c a p a b l e  o f  

v a r i a b l e  l a u n c h  azimuth and p l a n e  change i n  o r d e r  

t o  rendezvous  w i t h  t a r g e t  s p a c e c r a f t  a t  a l t i t u d e s  up t o  2 5 0  

m i l e s  and i n c l i n a t i o n s  up t o  30°  by l a u n c h i n g  i n t o  t h e  t a r g e t  p l a n e  

on two s u c c e s s i v e  o r b i t s .  

3 . 3 . 1 . 3 . 3 . 1 . 2  Response The sys tem s h a l l  be  c a p a b l e  o f  a c c e p t i n g  

r e v i s e d  t a r g e t  p a r a m e t e r s  between s u c c e s s i v e  

t a r g e t  o r b i t s .  

3 . 3 . 1 . 3 . 3 . 2  Launch The sys tem s h a l l  be c a p a b l e  o f  g u i d i n g  

t h e  s p a c e  v e h i c l e  i n t o  o r b i t  w i t h  s m a l l  p l a n e  

change independen t  o f  e x t e r n a l  commands and s h a l l  be c a p a b l e  

o f  u t i l i z i n g  s p a c e c r a f t  commands f o r  backup gu idance  and 

c o n t r o l  d u r i n g  S-IVB t h r u s t i n g .  

3 . 3 . 1 . 3 . 3 . 3  -- O r b i t  The sys tem s h a l l  be c a p a b l e  o f  m a i n t a i n i n g  

a programmed s p a c e  v e h i c l e  a t t i t u d e  f o r  7 hours  

w i t h o u t  r e a l i g n m e n t  of  i t s  i n e r t i a l  r e fe - rence  and s h a l l  be  

c a p a b l e  of r e c e i v i n g  ground commands f o r  u p d a t i n g  onboard 

i n f o r m a t i o n .  

3 . 3 . 1 . 3 . 4  E l e c t r i c a l  - Each s t a g e  s h a l l  have an independen t  

e l e c t r i c a l  power sys tem.  

3 . 3 . 1 . 3 . 4 . 1  O r b i t  E l e c t r i c a l  power s h a l l  be p r o v i d e d  f o r '  

t h e  S- IVB and I U  o p e r a t i o n s  d u r i n g  a 7 hour  

o r b i t a l  c o a s t  p e r i o d .  

3 . 3 . 1 . 3 . 4 . 2  I n t e r f e r e n c e  The sys tems s h a l l  be d e s i g n e d  t o  

minimize e l e c t r i c a l  i n t e r f e r e n c e s .  

DRAFT 
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3 . 3 . 1 . 3 . 5  I n s t r u m e n t a t i o n  and Range S a f e t y  These sys tems 

which i n c l u d e  Measurement, Te lemet ry ,  Command, 

T r a c k i n g  and Range S a f e t y  Systems s h a l l  be des igned  t o  minimize 

r a d i o  f r equency  i n t e r f e r e n c e .  

3 . 3 . 1 . 3 . 5 . 1  Measurement - These sys tems  i n  each  o f  t h e  f l i g h t  

s t a g e s  s h a l l  be used  t o  s u p p l y  f l i g h t  c o n t r o l  

i n f o r m a t  i o n ,  t o  s u p p l y  p r e l a u n c h  checkout  i n f o r m a t i o n  and t o  

s u p p l y  e n g i n e e r i n g  i n f o r m a t i o n  f o r  f l i g h t  e v a l u a t i o n .  

3 .3 .1 .3 .5 .2  T e l e m e t r x  T h i s  sys tem s h a l l  i n c l u d e  s i g n a l  

c o n d i t i o n i n g  i n  each  s t a g e  and VHF 'PCM/FM t r a n s -  

m i s s i o n  from t h e  S-IB and I U  on ly .  

3 . 3 . 1 . 3 . 5 . 2 . 1  -- O r b i t  The I U  t r a n s m i t t e r  s h a l l  o p e r a t e  c o n t i n u o u s l y  

t h r o u g h  l aunch  and t h e  7 hour  c o a s t  p e r i o d .  

3 . 3 . 1 . 3 . 5 . 3  --- Command The I U  s h a l l  have a VHF command r e c e i v i n g  

sys tem f o r  t h e  purpose  o f  u p d a t i n g  and c o n t r o l l i n g  

l a u n c h  v e h i c l e  f u n c t i o n s .  

3 . 3 . 1 . 3 . 5 . 4  --- T r a c k i n g  The I U  s h a l l  have a  C-Band and a n  AZUSA 

t r a c k i n g  sys tem.  

3 . 3 . 1 . 3 . 5 . 4 . 1  -- O r b i t  The C-Band sys tem s h a l l  o p e r a t e  c o n t i n u o u s l y  

f o r  a t  l e a s t  7 hours  a f t e r  l aunch  and p e r m i t  

a n g l e  and range  t r a c k i n g  when i n  l i n e  of  s i g h t  o f  s u i t a b l y  

equ ipped  Manned Space F l i g h t  Network s t a t i o n s .  

3 . 3 . 1 . 3 . 5 . 5  Range S a f e t y  - The range  s a f e t y  sys tems  s h a l l  

i n c l u d e  two s e t s  o f  i d e n t i c a l  and independen t  

command r e c e i v e r s  and decoders  on each  p r o p u l s i v e  s t a g e ,  
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c o m p a t i b l e  w i t h  E a s t e r n  T e s t  Range range  s a f e t y  command t r a n s -  

m i t t e r s  and p e r m i t t i n g  ' con t inuous  r e c e p t i o n  i r r e s p e c t i v e  o f  

v e h i c l e  a t t i t u d e  from l i f t o f f  u n t i l  p r e d i c t e d  impact  p o i n t s  

a r e  o u t s i d e  o f  t h e  a r e a s  s p e c i f i e d  by range  s a f e t y .  

3 . 3 . 1 . 3 . 6  Ordnance These sys tems s h a l l  i n c l u d e  s t a g e  and 

i n t e r s t a g e  s e p a r a t i o n  sys tems and p r o p e l l a n t  d i s -  

p e r s i o n  s y s t e m s .  

3 . 3 . 1 . 3 . 6 . 1  O r b i t  The p r o p e l l a n t  d i s p e r s i o n  sys tem s h a l l  

be c a p a b l e  o f  b e i n g  made p a s s i v e  d u r i n g  t h e  

7 h o u r  c o a s t  p e r i o d .  

3 .3 .1 .3 .7  Environmenta l  C o n t r o l  

3 . 3 . 1 . 3 . 7 . 1  -- Launch Each s t a g e  s h a l l  p r o v i d e  e n v i r o n m e n t a l  

c o n t r o l  s u i t a b l e  f o r  s t a g e  sys tems d u r i n g  t h e  

Paunch p h a s e .  

3 . 3 . 1 . 3 . 7 . 2  -- O r b i t  The S- IVB and I U  s h a l l  c o n t i n u e  t o  p r o v i d e  

t - h i s  e n v i r o n m e n t a l  c o n t r o l  d u r i n g  t h e  7  hour  

c o a s t  p e r i o d .  

3 .3 .2  ----- S a t u r n  V Launch V e h i c l e  (To be s u p p l i e d )  

3 . 3 . 3  S p a c e c r a f t  -- (To be s u p p l i e d )  

3 . 3 . 4  - Launch Area (To be s u p p l i e d )  

3 .3 .5  Experiment  --- Equipment - (To be s u p p l i e d )  

3 . 3 . 6  Miss ion  - C o n t r o l  C e n t e r  (To be s u p p l i e d )  

3 . 3 . 7  Program Suppor t  - (To be s u p p l i e d )  
--- 
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4 . 0  Q u a l i t y  ---- Assurance  

4 . 1  G e n e r a l  Pe r fo rmance ,  d e s i g n  and r e l i a b i l i t y  r e q u i r e m e n t s  

s h a l l  be a c h i e v e d ,  m a i n t a i n e d  and v e r i f i e d  by a r i g a r o u s  

a p p l i c a t i o n  o f  an i n t e g r a t e d  q u a l i t y  a s s u r a n c e  and t e s t  program. 

The g u i d e l i n e s ,  d e f i n i t i o n s  and r e s p o n s i b i l i t i e s  a r e  d e f i n e d  

i n  t h e  c u r r e n t  i s s u e  o f  t h e  SAA Program Development P l a n .  

4 .2  T e s t s  The g e n e r a l  r e q u i r e m e n t s  f o r  t e s t i n g  i n  t h e  S a t u r n  

Apo l lo  App l i ca . t i ons  Program a r e  c o n t a i n e d  i n  t h e  Program 

Development P l a n  and t h e  T e s t  Requirements  documents.  F o r  

t h e  p u r p o s e  o f  d e f i n i n g  t e s t s  t o  be a p p l i e d  t o  t h e  s p e c i f i - c  

pe r fo rmance  and d e s i g n  r e q u i r e m e n t s  o f  S e c t i o n  3 o f  t h i s  

s p e c i f i c a t i o n ,  t h e  f o l l o w i n g  s t r u c t u r e  h a s  been u s e d .  

A .  There  a r e  t h r e e  program phases  : development ,  p r o d u c t  i o n  

and o p e r a t  i o n s .  

B. Under development t h e r e  a r e  two t y p e s  of  t e s t s :  

1. Design V e r i f i c a t i o n  T e s t s  s i m u l a t e  t h e  n a t u r a l  

and lnduced  envi ronments  a t  d e s i g n  l e v e l s .  

2 .  R e l i a b i l i t y  t e s t s  s i m u l a t e  t h e  n a t u r a l  and i n d u c e d  

envi ronment  a t  h i g h e r  t h a n  d e s i g n  l e v e l s  i n  

o r d e r  t o  v e r i f y  a d e q u a t e  desi-gn m a r g i n s .  

C .  Under p r o d u c t i o n  t h e r e  a r e  two t y p e s  o f  t e s t s :  

1. Q u a l i f i c a t i o n  o f  f i r s t  p r o d u c t i o n  i t e m s  t o  i n s u r e  

p r o d u c t  c o n t r o l  w i t h i n  t h e  d e s i g n  m a r g i n s .  
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2 .  Acceptance  o f  p r o d u c t i o n  i t e m s  on t h e  b a s i s  o f  

l i m i t e d  t e s t s  and i n s p e c t i o n .  

D.  Under o p e r a t i o n s  t h e r e  a r e  two t y p e s  o f  t e s t s :  

1. Ground t e s t s  conducted  i n  c o n n e c t i o n  w i t h  t h e  

i n t e g r a t i o n  o f  s p a c e  v e h i c l e  and ground sys t em 

e l e m e n t s .  

2 .  F l i g h t  t e s t  

E .  I n  t h e  f o l l o w i n g  t a b l e s  t h e  t e s t s  a r e  c l a s s i f i e d  as 

a n a l y s i s  ( A ) ,  s i m u l a t i o n  ( S ) ,  o r  i n s p e c t i o n  ( I )  t o  

i n d i c a t e  t h e  predominant  t e s t i n g  r e q u i r e m e n t s  i n  

e a c h  a r e a .  

F. F l i g h t  t e s t s  a r e  c l a s s i f i e d .  manned ( M )  o r  unmanned ( U )  

depending  on t h e  need  f o r  unmanned f l i g h t  t e s t s .  
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A-Analysis I - I n s p e c t i o n  M-Manned S-S imula t ion  U-Unmanned I 
L .  

4 . 3 . 0  Requi rements  f o r  Program Areas T a b l e  4 . 3  
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4 . 3 . 1  S a t u r n  I B  Launch V e h i c l e  T a b l e  4.3-1 
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A-Analysis  I - I n s p e c t i o n  M-Manned S-S imula t ion  U-Unmanned 

4 . 3 . 1  S a t u r n  I B  Launch V e h i c l e  T a b l e  4 . 3 - l ( c o n t  
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A-Analysis I - I n s p e c t i o n  PI-Manned S-S imula t ion  U-Unmanne d 

4 . 3 . 1  S a t u r n  I B  Launch V e h i c l e  

i 
T a b l e  4 . 3 - l ( c o r - t  '6) 



NOTES 

F o r  T a b l e  4.3-1 
S a t u r n  I B  Launch V e h i c l e  

( 1 )  The S a t u r n  I B  Launch V e h i c l e  h a s  been  q u a l i f i e d  by t h e  
Apo l lo  Program and,  w i t h  t h e  e x c e p t i o n  o f  t h o s e  a r e a s  
i n d i c a t e d  i n  s u b s e q u e n t  p a r a g r a p h s ,  w i l l  be a c c e p t e d  
f rom p r o d u c t i o n  by i m s p e c t i o n ,  t e s t e d  i n  l a u n c h  a r e a  
by i n t e g r a t e d  s i m u l a t i o n  and manned. 

( 2 )  T h i s  and s u b s e q u e n t  s e c t i o n s  d e a l i n g  w i t h  ex tended  o r b i t a l  
d u r a t i o n  and s p e n t  s t a g e  o p e r a t i o n s  may be  q u a l i f i e d  by 
t h e  Apol lo  Program and i n  t h a t  e.vent w i l l  n o t  need  
r e q u a l i f i c a t i o n .  

( 3 )  S t a t i c  f i r i n g  o f  assembled  s t a g e s  w i l l  n o t  be  r e q u i r e d .  

(4) Engines  w i l l  c o n t i n u e  t o  be a c c e p t e d  on t h e  b a s i s  o f  
s t a t i c  f i r i n g .  
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6 . 0  Acronyms and  A b b r e v i a t i o n s  

EDS 

FM 

I U  

MSF 

OMSF 

P CM 

SAA 

UHF 

VHF 

Emergency D e t e c t i o n  Subsys tem 

Frequency  Modu la t i on  

I n s t r u m e n t  U n i t  

Manned Space  F l i g h t  

O f f i c e  o f  Manned Space  F l i g h t  

P u l s e  Code Modu la t i on  

S a t u r n  A p o l l o  A p p l i c a t i o n s  

U l t r a  High Frequency  

Very High Frequency  


