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1. INTRODUCTION 

This  p l an  e s t a b l i s h e s  the o v e r a l l  test program g u i d e l i n e s  for 
t h e  Apollo App l i ca t ions  Program (AAP) Combined Miss ion ,  F l i g h t s  
AAP 1 / 2 / 3 / 4 .  A l l  a s p e c t s  of t h e  test program a r e  desc r ibed  as they 
w i l l  occur  du r ing  des ign ,  development, q u a l i f i c a t i o n  a n d  o p e r a t i o n s  
phases ,  from subsystem component l e v e l  t o  complete i n t e g r a t i o n  
of f a c i l i t y ,  GSE, and the  veh ic l e  f o r  a launch o p e r a t i o n .  

Th i s  p lan  d e f i n e s  t h e  c r i t e r i a  o r  ground r u l e s  adhered t o  
i n  t h e  p repa ra t ion  o f  t h e  t e s t  p lans  f o r  t he  a c t i v i t i e s  of  
payload i n t e g r a t i o n  t e s t i n g  of  t he  q u a l i f i c a t i o n  and f l i g h t  
a r t i c l e  hardware a t  a l l  l o c a t i o n s ,  and a t  a l l  l e v e l s  of equip-  
ment complexity.  The p r i n c i p a l  l o c a t i o n s  a f f e c t e d  by t h i s  p lan  
are: The manufactur ing source of f l i g h t  equipment; the  Payload 
I n t e g r a t i o n  F a c i l i t y  (PIE'), o r  e q u i v a l e n t  space f o r  Marshal l  
Space F l i g h t  Center  (MSFC) opera t ions ;  t he  Manned Space 
Operat ions Building (MSOB) a t  Kennedy Space Center ( K S C ) ;  and 
the  launch complex a t  KSC. 

1.1 Purpose - A l o g i c a l  f low of o p e r a t i o n s  f o r  AAP hardware 
t e s t i n g ,  from des ign  concept through launch and p o s t f l i g h t  
checks and a n a l y s i s ,  i s  e s t a b l i s h e d  and. d e l i n e a t e d  by t h i s  
Test Plan.  

The plan i s  designed t o  present a s e q u e n t i a l  flow of t e s t  
f u n c t i o n s  from t h e  po in t  of i n i t i a l  deaign through manufactur ing,  
checkout and launch,  The d e t a i l e d  a c t i v i t i e s  w i l l  be used as 
the  b a s i c  framework f o r  prepara t ion  of acceptance and checkout 
procedures ,  e s t a b l i s h i n g  GSE and t o o l i n g  requi rements ,  and 
de termining  the  f a c i l i t i e s  necessary  t o  suppor t  the  t es t  
program. T e s t i n g  and eva lua t ion  of i n t e r a c t i o n s  a t  the  
i n t e g r a t e d  l e v e l s  o f  assembly s h a l l  be emphasized. 

1.2 Scope - The AAP t e s t  program is a prime f a c t o r  i n  
a s s u r i n g  t h e  s u c c e s s f u l  accomplishment of t he  a s s igned  missions.  
This  program f u l l y  cons iders  t he  d e s i r a b i l i t y  of u s ing  a p p l i -  
cab le  e x i s t i n g  Apollo hardware and of l i m i t i n g  the  t e s t i n b  
necessa ry  by thorough eva lua t ion  of e x i s t i n g  d a t a  and prudent  
planning.  Through t h e  implementation of t h i s  t es t  p lan ,  t h e  
i n t e g r a t i n g  c o n t r a c t o r  s h a l l  d i r e c t  a t e s t  program t h a t  w i l l  
develop and demonstrate  the adequate  and t imely  performance of 
a l l  sys t ems  designed f o r  these miss ions ,  and w i l l  ensure  that  
they  meet the  requirements  of t h e  mission s p e c i f i c a t i o n s .  
T e s t s  which are t o  be d i r e c t e d  o r  performed by the  i n t e g r a t i n g  
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c o n t r a c t o r ,  o r  t e s t s  of Contract  End Item (CEI)  components, 
subsystems, systems and modules are inc luded .  

For t h i s  mission,  i n t eg ra t ed  module t e s t i n g  i s  the pre- 
dominent t a sk .  Support  subsystem and component t e s t i n g  are 
s l i g h t l y  subord ina te  i n  scope, t h e  o b j e c t i v e  being t o  develop 
support  subsystems i n  modular form t o  use  a c r o s s  as many 
missions as poss ib l e .  The ex ten t  of i n t e g r a t e d  module t e s t i n g  
i s ,  i n  some c a s e s ,  l imi t ed  by a p p l i c a t i o n  of f a i l - s a f e  des ign  
c r i t e r i a  i n  the  experiment appara tus  and i t s  suppor t  sub- 
systems. Each mission conf igu ra t ion  w i l l  assemble unique 
combinations of modular subsystems, experiment c a r r i e r s ,  and 
experiments and t h e i r  support  subsystems. The concept  of 
i n t e g r a t e d  t e s t i n g  i s  based on t h e  d e l i v e r y  of a mission module 
t o  KSC which has undergone s u f f i c i e n t l y  thorough t e s t i n g  to  
e s t a b l i s h  a h igh  confidence l e v e l  and t o  minimize the  e x t e n t  of  
KSC t e s t  requirements .  
t e s t i n g  u t i l i z i n g  both prototype assembl ies  and s imula to r s  of 
experiment carriers such as t h e  CSM, and spen t  S-IVB s t a g e ,  as 
requi red .  

Th i s  r e q u i r e s  adequate  development 

Maximum use  w i l l  be made of e x i s t i n g  hardware. 
ware w i l l  be sub jec t ed ,  i n  some i n s t a n c e s ,  t o  s l i g h t l y  
d ive rgen t  func t ions  and environments;  t h e r e f o r e ,  t h e  tes t  
requirements  f o r  t h i s  hardware have been e s t a b l i s h e d  a f t e r  
cons ide r ing  t h e  s u b s t i t u t i o n  of a n a l y s i s  f o r  tes t .  P r i n c i p a l  
c o n s i d e r a t i o n s  t h a t  have inf luenced t h i s  s u b s t i t u t i o n  a r e :  
exper ience  wi th  similar equipment o r  miss ions ,  a d a p t a b i l i t y  t o  
p o s i t i v e  a n a l y s i s ,  design s a f e t y  f a c t o r s ,  a p p l i e d  p r o t e c t i v e  
measures, amount of  conf igu ra t ion  s i m i l a r i t y  t o  the  q u a l i f i e d  
a r t i c l e ,  similar tests involving more r igo rous  hardware 
c o n d i t i o n s  than t h a t  under cons ide ra t ion ,  and c r i t i c a l  a n a l y s i s  
and f a i l u r e  mode e f f e c t s .  Performance, des ign ,  tes t  spec i f  i ca -  
t i o n s ,  a p p l i c a b l e  tes t  d a t a  and r e s u l t s  of t h e  Apollo program 
w i l l  be the  b a s i s  f o r  modif icat ion of  hardware used i n  t h i s  
program. This  background data  w i l l  g e n e r a l l y  be proof of 
des ign  development and q u a l i f i c a t i o n  f o r  unmodified hardware 
c o n f i g u r a t i o n s .  Where modif icat ions are made, t es t  d a t a  
gained from p r i o r  NASA space programs w i l l  be used t o  the  
maximum e x t e n t  p o s s i b l e  f o r  meeting the  AAP t e s t  requirements .  
For hardware whose f a i l u r e  would be c r i t i c a l ,  a n a l y s i s  has n o t  
been s u b s t i t u t e d  f o r  adequate t e s t i n g .  

This  hard- 

A broad spectrum of p r e - i n s t a l l a t i o n  tes t  requirements  a r e  
needed t o  g ive  assurance  tha t  t h e  AAP system components a r e  
ready f o r  i n s t a l l a t i o n ,  To ensure s u c c e s s f u l  achievement o f  
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mission o b j e c t i v e s ,  f l i g h t  hardware w i l l  be t e s t e d  and checked 
o u t  a t  t h e  component, subsystem, system, car r ie r ,  and combined 
c a r r i e r  l e v e l s .  The tes t  plan p r e s e n t s  t h e  mission tes t  
programs and e s t a b l i s h e s  basic test  program p o l i c i e s .  The 
plan a l s o  d e s c r i b e s  t h e  s e q u e n t i a l  f low o f  hardware through 
t h e  t o t a l  AAP t e s t  and checkout p r o c e s s ,  t h e  o r g a n i z a t i o n s  
involved,  t h e i r  r e s p o n s i b i l i t i e s  i n  t h e  program, the  sof tware  
r e q u i r e d  by t h e  program, and t h e  geographic l o c a t i o n  of t he  
v a r i o u s  test a c t i v i t i e s  and f u n c t i o n s  . 
2. APPLICABLE DOCUMENTS 

The fo l lowing  documents form a p a r t  of t h i s  t e s t  p lan  t o  
t h e  e x t e n t  s p e c i f i e d  he re in .  

P r o j e c t  Documents 

Mart in  Marietta 

ED-2002-69 

ED-2002-68 

ED-2002-33 

ED-2002-64 

Ma nua 1 s 

NASA - 
NPC 200-1 

NPC 200-2 

NPC 200-3 

NPC 250-1 

Configurat ion Trade Study - C l u s t e r  
V e r i f i c a t i o n  T e s t ,  da ted  1 7  March 1967 

Clus te r  V e r i f i c a t i o n  Test 
J u s t i f i c a t i o n  and F e a s i b i l i t y ,  d a t e d  
1 7  March 1967 

O r b i t a l  Workshop (OWS) General Tcs t  
Plan,  da ted  25 January  1967 

C l u s t e r  ELec t romagnet ic  C o m p a t i b i l i t y  
Report ,  da ted  13 March 1967 

Q u a l i t y  Assurance Provis ions  f o r  
Inspec t ion  Agencies,  da ted  A p r i l  1962 

Q u a l i t y  Assurance Provis ions  f o r  
Space S y s t e n  C o n t r a c t o r s ,  da ted  A p r i l  1962 

Inspec t ion  System Provis ions  f o r  S u p p l i e r s  
of Space M a t e r i a l s ,  P a r t s ,  Components end 
Serv ices ,  da ted  A p r i l  1962 

Space Syhtem C o n t r a c t o r s  RcLiabiLi t y  
Program Yrovis ious ,  d a t e d  Jtily L9h3 
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0 
NPC 500-1 

NPC 500-10 

Apollo C o n f i g u r a t i o n  Management 
Manual, d a t e d  18 May 1967 

Apollo T e s t  Requ i remen t s ,  d a t e d  
20 May 1967 

3. PROGRAM DESCRIPTION 

3 . 1  Genera l  D e s c r i p t i o n  - Miss ions  AAP 112 and AAP 314 
a r e  e s t a b l i s h e d  and f u l l y  d e s c r i b e d  i n  Volumes I th rough  I V  of 
t h i s  t e s t  p l an .  T h i s  volume of t h e  p l a n  e s t a b l i s h e s  and 
d e l i n e a t e s  t h e  g e n e r a l  t e s t  r equ i r emen t s ,  p o l i c i e s  and ptr i l o -  
s o p h i e s ,  which govern t h e  p r e p a r a t i o n  of , and a r e  implcmcnted 
b y ,  t h e  more d e t a i l e d  t e s t  plans.  T h i s  volume a l s o  i n c l u d e s :  
A c o n c i s e  d e s c r i p t i o n  of  t h e  t e s t  c a t e g o r i e s  and t y p c s  of 
t e s t s  t h a t  w i l l  be performed on AAP equipment;  a comprehensive 
d e s c r i p t i o n  of t h e  r e s p o n s i b i l i t i e s  and f u n c t i o n s  of t h e  
v a r i o u s  a g e n c i e s  and o r g a n i z a t i o n s  a s  t hey  a f f e c t  t h e  t e s t  
a c t i v i t y ;  a d e t a i l e d  a b s t r a c t  of t h e  t e s t  program document:\- 
t i o n  r e q u i r e m e n t s  and r e s p o n s i b i l i t i e s ;  a d e f i n i t i o n  of the 
t e s t  suppor t  r e q u i r e m e n t s  necessa ry  t o  accomplish the  t e s t  
program; and t h e  program test f low and b a s i c  t e s t  and checkout 
s chedu les .  

The Subsystem Development and Q u a l i f i c a t i o n  P l a n ,  Volume 11, 
i s  t h e  t e s t  p l a n  which w i l l  be u t i l i z e d  through t h e  development 
and q u a l i f i c a t i o n  phase of mission subsystems.  The Payload 
I n t e g r a t i o n  Development P l a n ,  Volume 111, o u t l i n e s  a comp1-c’- 
h e n s i v e  t e s t  program e s t a b l i s h e d  f o r  implementat  ion d u r i n g  t h c  
payload i n t e g r a t i o n  development and q u a l i f i c a t i o n  phasc o f  the 
m i s s i o n s ,  The I n t e g r a t i o n  and P re l aunch  Checkout P l a n  , Volume 
I V Y  o u t l i n e s  a comprehensive t e s t  program des igned  t o  f u l l y  
check o u t  a l l  AAP a i r b o r n e  equipyient and ground i n s t a l l a t i o n s  
d u r i n g  t h e  i n t e g r a t i o n  phase through launch.  These t h r e e  
volumes i n t e r f a c e  w i t h  each o t h e r ,  through Volume I t o  form n 
c o n c i s e ,  con t inuous  t e s t  f low from d e s i g n  concept  through 
launch.  F i g u r e  1 i l l u s t r a t e s  t h i s  r e l a t i o n s h i p  and the  h a r d -  
ware f low from development t e s t ,  through i n t e g r a t e d  module 
development and p re l aunch  checkout t o  f l i g h t .  

3.1.1 Subsystem Development and Q u a l i f i c a t i o n  P l a n  - This 
p l a n  h a s  been p repa red  t o  document and s p e c i f y  t h e  i n d i v i d u a l  
t e s t s  r e q u i r e d  t o  a s s u r e  proper performance of t h e  v a r i o u s  
subsystems invo lved .  The p l a n  i s  based on t h e  ground r u l e  
t h a t  a l l  expe r imen t ,  c a r r i e r  and GSE c o n t r a c t o r s  w i l l  be  
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r e spons ib l e  f o r  t h e i r  development, q u a l i f i c a t i o n  and acceptance  
t e s t i n g  a t  the  component l e v e l  and below; and,  t h a t  a l l  such 
hardware d e l i v e r e d  t o  the Payload I n t e g r a t i o n  Cont rac tor  ( P I C )  
w i l l  be acceptance t e s t e d .  These c o n t r a c t o r s  a r e  r e spons ib l e  
f o r  subsystem development, t e s t  p lanning and t e s t i n g  a t  t h e  
subsystem l e v e l .  The plan de f ines  the  t e s t  i n t e r f a c e s  t o  a 
l e v e l  of d e t a i l  s u i t a b l e  f o r  i n t e r f a c e  n e g o t i a t i o n s .  

3.1.2 Payload I n t e g r a t i o n  Development P l a n  - This  p l a n  h a s  
been prepared t o  develop and q u a l i t y  t h e  i n t e g r a t e d  experiment 
modules f o r  t h i s  mission,  and t o  v e r i f y  the  c o m p a t i b i l i t y  of 
the va r ious  c o n f i g u r a t i o n s  i n  which they w i l l  be placed.  The 
t e s t  program i s  e s t a b l i s h e d  in t h r e e  phases:  1) Development; 
2)  Q u a l i f i c a t i o n ;  and 3)  I n t e r c a r r i e r  v e r i f i c a t i o n .  The t e s t  
hardware used i n  t h e  program i s  a t  t h e  i n t e g r a t e d  experiment 
module l e v e l .  

Development t e s t i n g  is performed on mockup and pro to type  
hardware, capable  of performance i n  s p e c i f i c  environments ,  t o  
v e r i f y  eng inee r ing  des ign .  The q u a l i f i c a t i o n  t e s t  program 
w i l l  demonstrate  performance requirements  i n  s e l e c t e d  envi ron-  
ments on f l i g h t  type  hardware. I n t e r c a r r i e r  v e r i f i c a t i o n  tes ts  
w i l l  be accomplished on t h e  var ious  launch and o r b i t  con f igu ra -  
t i o n s  t o  v e r i f y  t h e  compa t ib i l i t y  of  a l l  i n t e r f a c e s  u t i l i z i n g  
f l i g h t  type hardware. 

3 . 1 . 3  I n t e g r a t i o n  and Prelaunch Checkout P l a n  - This  plan 
d e s c r i b e s  and d e f i n e s  the tasks  and r e s p o n s i b m e s  t o r  
planning,  schedul ing ,  implementing and c o n t r o l l i n g  the in t eg -  
r a t i o n  and prelaunch checkout func t ions  on t h e  i n t e g r a t e d  
experiment c a r r i e r s  a t  the  PIF and a t  KSC. 

This  plan e s t a b l i s h e s  and d e l i n e a t e s  a comprehensive f low 
of tes t  and checkout a c t i v i t i e s  f o r  all of the  AAP miss ions .  
The c r i t e r i a  and ope ra t ions  cover t h e  e n t i r e  spectrum of t e s t  
a c t i v i t i e s  necessary  t o  ensure t h a t  a l l  of t h e  AAP equipment 
conforms t o  the  des ign  s p e c i f i c a t i o n  requirements  e s t a b l i s h e d  
f o r  s u c c e s s f u l  launch and on-orb i t  ope ra t ions  through r e - e n t r y  
and recovery.  The plan is designed t o  p re sen t  a s tep-by-s tep ,  
s e q u e n t i a l  f low of  t es t  tasks  from t h e  po in t  of  assembly o f  
t h e  i n t e g r a t e d  c a r r i e r  a t  the PIF t o  the  f i n a l  checkout and 
launch of the s p a c e c r a f t  a t  KSC. 

These t a s k s  are d e t a i l e d  and descr ibed  t o  the e x t e n t  t h a t  
. 

they w i l l  a c t  as the  bas i c  foundation f o r  t h e  f u t u r e  p repa ra t ion  
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of acceptance  and checkout procedures r e q u i r e d  t o  a s s u r e  mission 
success .  

3.2 Mission Descr ip t ion  - Mission AAP 112 w i l l  be i n i t i a t e d  
w i t h  t h e  launch o f  F l i g h t  AAP 1, which c o n s i s t s  of a manned 
Command and S e r v i c e  Module (CSM) and a Lunar Module and 
Synopt ic  Survey (LM6SS) rack  payload. T h i s  payload w i l l  be 
placed i n  a 120 n a u t i c a l  mile (n.mi.) c i r c u l a r  o r b i t ,  i n c l i n e d  
28.9 degrees  w i t h  r e s p e c t  t o  t h e  equator .  A f t e r  CSM t r a n s -  
p o s i t i o n  and docking, experiments w i l l  be conducted i n  t h i s  
o r b i t  f o r  f i v e  days. 

F l i g h t  AAP 2 w i l l  be launched on t h e  s i x t h  day of t h i s  
mission. The unmanned F l i g h t  2 payload w i l l  c o n s i s t  o f  an 
A i r l o c k  Module ( A M ) ,  a Mul t ip le  Docking Adapter (MDA), and t h e  
S-IVB s t a g e .  T h i s  payload w i l l  be placed i n t o  a 260 n.mi. 
c i r c u l a r  o r b i t ,  coplaner  with t h e  F l i g h t  1 payload. Once t h i s  
o r b i t  i s  e s t a b l i s h e d ,  t h e  S-IVB p r o p e l l a n t s  w i l l  be vented  and 
dumped, and t h e  payload a t t i t u d e  s t a b i l i z e d .  

F l i g h t s  1 and 2 w i l l  remain i n  t h e s e  o r b i t s  u n t i l  proper 
phasing is  achieved.  A t  t h i s  time t h e  CSM and LM&SS r a c k  w i l l  
t r a n s f e r  o r b i t  t o  t h e  260 n.mi. o r b i t  of t h e  F l i g h t  2 payload. 
The CSM w i l l  undock from the r ack ,  t ranspose  t o  the  o t h e r  end 
o f  t h e  r a c k ,  and redock. The CSM w i l l  then proceed t o  dock 
t h e  L M S  t o  t h e  MDA f o r  p o s s i b l e  reuse .  A f t e r  t h e  L M S  i s  
docked, t h e  CSM w i l l  undock from t h e  L W S  and a l s o  dock t o  
t h e  MDA. 

Those a c t i v i t i e s  necessary  t o  p a s s i v a t e  and a c t i v a t e  the 
s p e n t  S-IVB s t a g e ,  conver t ing  i t  i n t o  t h e  O r b i t a l  Workshop (WS) 
c o n f i g u r a t i o n ,  w i l l  be accomplished. Experiment o p e r a t i o n s  
w i l l  c o n t i n u e  f o r  t h e  n e x t  15 days.  On mission day 2 8 ,  the OWS, 
LM&SS, AM, and MDA w i l l  be prepared f o r  i n - o r b i t  s t o r a g e .  On 
mission day 30 t h e  CSM w i l l  undock and p o s i t i o n  f o r  r e - e n t r y .  
When t h e  proper  p o s i t i o n  is achieved ,  t h e  Command Module (CM) 
w i l l  be s e p a r a t e d  from t h e  CSM and s t a b i l i z e d  f o r  r e - e n t r y .  
Mission 1 /2  w i l l  t e r m i n a t e  a f t e r  r e - e n t r y  and recovery 
o p e r a t i o n s  are complete.  A schematic p r o f i l e  of  t h i s  mission 
i s  shown i n  F i g u r e  2. Mission AAP 3 / 4  w i l l  commence w i t h  t h e  
ground i n i t i a t i o n  of  r e p r e s s u r i z a t i o n  of t h e  W S  and t h e  sub- 
sequent  launch of F l i g h t  3, t h r e e  t o  s i x  months a f t e r  t h e  
F l i g h t  1 CSM r e - e n t r y .  The F l i g h t  3 payload w i l l  c o n s i s t  o f  a 
manned CSM, a Resupply Module (RM) and experiments.  A f t e r  t he  
payload i s  placed i n  an o r b i t  s l i g h t l y  lower than the  W S  
c l u s t e r ,  t h e  CSM w i l l  t ranspose and dock wi th  t h e  RM and then 
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w i l l  dock t h e  RM t o  t h e  cen te r  p o r t  o f  t he  MDA. Access to  t h e  
OWS w i l l  be through t h e  RM. 

F l i g h t  AAP 4 w i l l  be launched on miss ion  day 2 of t h i s  
F l i g h t  3 and 4 miss ion .  
c o n s i s t  of a Lunar Module (LM), Apollo Telescope Mount (ATM), 
and experiments .  A f t e r  being placed i n  an o r b i t  s l i g h t l y  lower 
than  t h e  OWS c l u s t e r ,  t h e  F l i g h t  3 CSM w i l l  undock from t h e  RM, 
rendezvous and dock wi th  F l i g h t  4 LM and de tach  t h e  W A T M  from 
t h e  S-IVB. The CSM/LM/ATM will then rendezvous wi th  t h e  OWS, 
and crewmen w i l l  man and a c t i v a t e  the  LM. The CSM w i l l  then 
undock from t h e  LM, dock t o  t h e  RM, and s t a b i l l z e  t h e  OWS f o r  
LM/ATM docking on a s i d e  port  o f  t h e  MDA. 
t h e  LM w i l l  s t a b i l i z e  the  c l u s t e r  wh i l e  t he  CSM/RM undocks and 
redocks on a s i d e  p o r t .  The CSM w i l l  then undock from the  RM, 
and redock on the  c e n t e r  port  of  t h e  MDA. 

The unmanned F l i g h t  4 payload w i l l  

A f t e r  LM/ATM docking,  

Experiment a c t i v i t i e s  and crew o p e r a t i o n s  w i l l  cont inue  i n  
t h e  OWS c l u s t e r  u n t i l  mission day 56. The W S ,  LM and ATM w i l l  
be prepared f o r  i n - o r b i t  s torage ;  and, on t h e  56th  day ,  the  CSM 
w i l l  separate from t h e  c l u s t e r .  
ach ieved ,  t h e  CM will be separa ted  from t h e  SM and s t a b i l i z e d  
f o r  r e -en t ry .  
Mission 3 / 4 .  
shown i n  F i g u r e  3. 

When t h e  proper p o s i t i o n  i s  

Re-entry and recovery  w i l l  fo l low,  complet ing 
A schematic  p r o f i l e  of F l i g h t s  AAP 3 and 4 is 

The o n - o r b i t  con f igu ra t ion  of Mission AAP 1 /2  is shown in  
F igu re  4 .  
Mission AAP 3/4 .  

F igu re  5 d e p i c t s  t h e  o n - o r b i t  c o n f i g u r a t i o n  of 

4 ,  GENERAL PROGRAM REQUIREMENTS 

The T e s t  Program requirements ,  as e s t a b l i s h e d  in  t h i s  
volume, a r e  a p p l i c a b l e  t o  t h e  o v e r a l l  miss ion  t e s t  program 
r e g a r d l e s s  of  t h e  geographic l o c a t i o n  of  t e s t i n g  o r  t h e  organ- 
i z a t i o n  performing the  test. By us ing  a u n i v e r s a l  s t anda rd  f o r  
a l l  mission test f u n c t i o n s ,  c o n t i n u i t y  i s  ensured ,  t hus  i n c r e a s -  
i n g  t h e  p r o b a b i l i t y  of success fu l  accomplishment of t h e  t o t a l  
miss ion .  A continuum of flow mus t  occur  in t h e  test p lans  and 
procedures  from payload i n t e g r a t i o n  through launch.  

4 .1  Test Objec t ives  - The AAP tes t  program has  the  primary 
o b j e c t i v e  of provid ing  t h e  maximum amount of  u s e f u l ,  c o r r e l a t e d  
d a t a  f o r  e s t a b l i s h i n g  t h e  h ighes t  p o s s i b l e  degree  of conf idence  
i n  t h e  s u c c e s s f u l  performance of t h e  ass igned  miss ions .  The 
program w i l l  develop and demonstrate the  adequate  and t imely  
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performance of  a l l  systems f o r  AAP miss ions  and a s s u r e  t h a t  
they meet t he  requirements  of t h e  program s p e c i f i c a t i o n s .  

4 .1 .1  Major Objec t ives  - The major o b j e c t i v e s  of t h i s  plan 
are: 

a. To demonstrate  t h a t  component, subsystem, module and 
system des ign ,  packaging, and f u n c t i o n a l  requirements  
comply wi th  a p p l i c a b l e  spec i f  i c a t i o n s  

b. To demonstrate  t h e  performance and c o m p a t i b i l i t y  of t he  
i n t e g r a t e d  experiment module when ope ra t ed  i n  a mission 
sequence under ambient and p r e s c r i b e d  environmental  
c o n d i t i o n s  

4.1.2 Subordina te  Oblec t ives  - To ach ieve  t h e s e  major 
o b j e c t i v e s ,  t h e  fo l lowing  subord ina te  o b j e c t i v e s  a r e  e s t a b l i s h e d :  

a. To e s t a b l i s h  methods f o r  tes t  d a t a  a c q u i s i t i o n ,  handl ing ,  
r educ t ion  and eva lua t ion  from a l l  phases  of t he  t es t  program 

b. To develop the  cri teria and method of a n a l y s i s  t o  be 
used t o  demonstrate  t ha t  t h e  modules, subsystems, systems 
and GSE are capable  of meeting s p e c i f i c a t i o n  requirements  

c .  To des ign  ope ra t iona l  tes ts  f o r  p repa r ing  t h e  systems 
f o r  launch and ensuring performance r e l i a b i l i t y  

d .  To provide des ign  v e r i f i c a t i o n  tests f o r  demonstrat ing 
t h e  c a p a b i l i t y  of t h e  systems and GSE t o  meet o p e r a t i o n a l  
r equ i r  e men t s 

e .  To perform tes ts  which w i l l  demonstrate  compliance of 
modules and/or  subsystems w i t h  d e s i g n ,  packaging and 
f u n c t i o n a l  requirements ,  and which w i l l  q u a l i f y  subsystems 
and components f o r  use i n  t h e  system 

f .  To perform tes t s  which w i l l  demonstrate  compliance of 
t h e  v a r i o u s  a i r b o r n e  subsystems and i n t e g r a t e d  systems t o  
spec if i c a t  i on  requirements 

g. 
GSE and S p e c i a l  T e s t  Equipment (STE) wi th  des ign  and 
f u n c t i o n a l  requirements ,  and which w i l l  q u a l i f y  t h a t  GSE 
and STE f o r  use  wi th  a i rbo rne  hardware 

To perform t e s t s  which w i l l  demonstrate  compliance of 
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h. To perform tes ts  which w i l l  demonstrate  the  
f u n c t i o n a l  c a p a b i l i t y  of GSE and STE fo l lowing  i n s t a l l a t i o n  
a t  the  i n t e g r a t i o n  and launch f a c i l i t i e s  

i. To perform tests which w i l l  demonstrate  t he  f u n c t i o n a l  
c a p a b i l i t y  of the  i n t e g r a t e d  fac i l i ty -GSE-vehic le  t o  
s u c c e s s f u l l y  perform subsystem and system checkout and then 
launch 

j .  To e s t a b l i s h  t es t  procedure requi rements ,  c o n f i g u r a t i o n  
c o n t r o l  and v a l i d a t i o n  methods. 

4.2 Test  Philosophy - The philosophy adhered to  i n  deve l -  
oping a t e s t  program f o r  AAP was t o  provide the s i m p l e s t  s e t  of 
tests p o s s i b l e  f o r  achiev ing  t h e  d e s i r e d  goa l  of a r e l i a b l e  
system which would ensure  complete mission accomplishment. The  
tes ts  e s t a b l i s h e d  i n  t h i s  plan achieve  t h i s  goa l ,  are compre- 
hens ive ,  y e t  con ta in  the  necessary  c o n s t r a i n t  of  performing no 
tes t  un le s s  i t  i s  r equ i r ed  to demonstrate  a l e v e l  of  conf idence .  
There are no redundant t e s t s  s p e c i f i e d .  Although t h e  mechanics 
of some tes ts  are s imilar ,  each has a s p e c i f i c  and d i f f e r e n t  
o b j e c t i v e  t h a t  makes i t s  accomplishment mandatory. I n  a d d i t i o n ,  
t h e  most comprehensive t e s t i n g  i s  a p p l i e d  a t  t h e  component 
l e v e l  and becomes less d e t a i l e d  i n  scope a t  each subsequent 
t e s t  l e v e l ,  i . e . ,  component, subsystem, system, e t c .  

Seve ra l  s p e c i f i c  ph i losophies  a r e  a p p l i c a b l e  t o  a l l  develop- 
ment tests,  q u a l i f i c a t i o n  t e s t s ,  ground tests, sys t em checkouts ,  
and f l i g h t  s imula t ion  ope ra t ions  a t  any c o n t r a c t o r  f a c i l i t y ,  
MSFC, KSC and o the r  Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  
(NASA) c e n t e r s  a s  they a r e  a f f e c t e d  by the  Apollo App l i ca t ions  
Program. These phi losophies  are: 

a. T e s t  and checkout ope ra t ions  w i l l  f o l low a bui ldup  from 
t h e  des ign  l e v e l  t o  t h e  completed f l i g h t  system. Proper  
f u n c t i o n a l  performance of a l l  components, subsystems o r  sys-  
tems w i l l  be v e r i f i e d  before  mating them wi th  an  equa l  
l e v e l  of assembly or  w i t h  t h e  nex t  h igher  assembly. 

b. Each succeeding test or checkout  ope ra t ion  s h a l l  be 
based on a progreee lve  growth p a t t e r n  t h a t  t akes  advantage 
of a l l  prev ious ly  accomplished t e a t s  and test r e s u l t s .  

c.  General ly ,  any test t h a t  is once performed s u c c e s s f u l l y  
s h a l l  no t  be repea ted ,  unless  t h e  degree  of confidence e s t ab -  
l i s h e d  by t h a t  test i s  voided by subsequent even t s  o r  da t a .  

i 

(I 
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d. Throughout f l i g h t  a r t i c l e  t e s t i n g  and checkout no 
mal func t ion ,  however s l i g h t ,  s h a l l  remain unexplained.  
T e s t i n g  w i l l  proceed beyond t h e  tes t  phase i n  which a 
malfunct ion occurred  only when t h e  cause  i s  s a t i s f a c t o r i l y  
expla ined  and co r rec t ed ,  and t h e  uni t / subsys tem success- 
f u l l y  demonstrates  performance t o  t es t  s p e c i f i c a t i o n s .  

e. P o s i t i v e  f a u l t  i s o l a t i o n  w i l l  be accomplished on 
anomalies  d i scovered  during f l i g h t  a r t i c l e  checkout ,  p r i o r  
t o  d i s t u b r i n g  system i n t e g r i t y  f o r  component o r  "black box" 
replacement . 
f .  A l l  personnel  d i r e c t l y  involved i n  the  AAP i n t e g r a t e d  
t e s t  program w i l l  be t r a ined  and c e r t i f i e d  t o  perform o r  
suppor t  t he  program. 

g. No t e s t i n g  w i l l  be performed on f l i g h t  hardware wi thou t  
a w r i t t e n  procedure tha t  has  been prepared t o  v a l i d  
s p e c i f i c a t i o n  requirements ,  v e r i f i e d  by usage,  and approved 
by co gn i zan  t p e  r sonne 1. 

h. Actual  f l i g h t  hardware w i l l  be u t i l i z e d  du r ing  a l l  p re -  
launch checkout opera t ions .  Where t h i s  i s  precluded due 
t o  schedule  c o n s t r a i n t s ,  o p e r a t i n g  c o n s t r a i n t s ,  e t c . ,  
p rope r ly  c e r t i f i e d  s imula tors  w i l l  be u t i l i z e d  in  p lace  o f  
t he  mission f l i g h t  element. 

i. A l l  mechanical and e l e c t r i c a l  acceptance  t o l e r a n c e s  
w i l l  be v e r i f i e d  a t  the component, subsystem and system 
l e v e l  t e s t i n g .  

j .  The t e s t  conductor method of ope ra t ion  w i l l  be used.  
This  concept  provides  t h a t  one i n d i v i d u a l  be r e spons ib l e  
and have t h e  a u t h o r i t y  f o r  conduct ing  a s p e c i f i c  t e s t ,  
i nc lud ing  coord ina t ion  of e f f o r t s ;  en fo rc ing  adherence t o  
procedures;  p rovid ing  f o r  or  o b t a i n i n g  t e s t  suppor t ;  and,  
conduct ing a v a l i d  t e s t  u s i n g  approved t e s t  techniques and 
c o n t r o l s .  

k. GSE, Sa, T e s t  Procedures and o t h e r  t e s t  sof tware  w i l l  
be developed concurren t ly  wi th  t h e  i n t e g r a t e d  c a r r i e r s  
du r ing  the  development t e s t  phase and, f i n a l i z e d  and 
v e r i f i e d  du r ing  Q u a l i f i c a t i o n  and Design V e r i f i c a t i o n  t e s t s  
p r i o r  t o  f i r s t  usage on t h e  a c t u a l  f l i g h t  hardware. 

MARrBN MARIRWA 00RPORA'lJON 
D E N V E R  D I V I S I O N  
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4.3 T e s t  P o l i c i e s  - This s e c t i o n  e s t a b l i s h e s  and d e f i n e s  
t h e  tes t  p o l i c i e s  which are imposed throughout a l l  AAP t e s t  
planning and test programs a t  a l l  NASA and manufactur ing c e n t e r s  
involved i n  t h i s  program. Included are tes t  p o l i c i e s  imposed 
on a l l  a c t i v i t i e s  from design concept  through manufactur ing,  
assembly, mating and launch. Adherence t o  t h e s e  p re sc r ibed  
c o n s t r a i n t s  w i l l  ensure  t h e  p r o b a b i l i t y  of  t o t a l  mission success .  

The des ign ,  development and product ion of experiments  and 
carriers i s  accomplished s e p a r a t e l y  from the  payload i n t e g r a -  
t i o n  a c t i v i t y  a l l  of which a re  under t h e  management of v a r i o u s  
NASA c e n t e r s .  A l l  AAP mission experiments  s h a l l  be d e l i v e r e d  
t o  the  payload i n t e g r a t i o n  a rea  i n  a f l i g h t  q u a l i f i e d  
cond i t ion .  

4.3.1 Environmental  Control - Components, subsystems, 
systems and c a r r i e r s  r equ i r ing  environmental  t e s t i n g  f o r  t h e  
purpose of  a s s u r i n g  t h a t  the i t e m  s u b j e c t  t o  t es t  w i l l  sa t i s -  
f a c t o r i l y  perform i ts  designed f u n c t i o n s  wi th in  t h e  n a t u r a l  
and induced mission environments w i l l  be t e s t e d  to  the  maximum 
e x t e n t  p r a c t i c a b l e  under s imulated mission environments.  

I n  t h i s  t es t  p l an ,  s p e c i a l  c o n s i d e r a t i o n  has  been d i r e c t e d  
toward s imula t ing  the  most s t renuous  environments t h a t  a 
s p e c i f i c  item of  f l i g h t  o r  ground hardware might encounter .  
Besides those  environments encountered i n  launch and f l i g h t ,  
environments o c c u r r i n g  during t r a n s p o r t a t i o n ,  assembly and 
handl ing  are cons idered .  Environmental t es t  l e v e l s  employed 
may, i n  some c a s e s ,  be lower than l e v e l s  t h a t  w i l l  be encount- 
e r ed .  Such l e v e l s  w i l l  be used on ly  when i t  has been 
d e f i n i t e l y  determined t h a t  such a tes t  w i l l  completely r evea l  
a l l  q u a l i t y  d e f e c t s  t h a t  may be p resen t .  

S p e c i a l  methods, too l ing ,  and/or  f i x t u r e s  s h a l l  be deve l -  
oped f o r  the  handl ing of so l a r  pane ls  and hea t  r e f l e c t i v e  
areas dur ing  tes t  opera t ions  and shipment. Methods of p r o t e c t -  
i ng  the  sensor  and sensor  assemblies  of o p t i c a l  systems dur ing  
tes t  and shipment w i l l  be devised.  Clean room requirements  
w i l l  be maintained du r ing  t r a n s p o r t a t i o n  when r equ i r ed .  
and systems t o  c o n t r o l  environments du r ing  s p e c i a l  t e s t i n g  will 
be developed under t h e  d i r e c t i o n  of the  PIC and NASA. 

Methods 

I n  g e n e r a l ,  a l l  AAP equipment mus t ,be  a b l e  to  meet the  
o p e r a t i n g  requirements  of  the a p p l i c a b l e  performance spec i f  i ca -  
t i o n s  a f t e r  exposure t o  the fo l lowing  environments:  
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a. Temperature ( a i r )  

A i r  t r anspor t a t  ion 
Ground t r a n s p o r t a t i o n  
S torage  

b. P re s su re  

I 

; 
I 

A i r  t r an spot t a t  ion 

Ground t r a n s p o r t a t i o n  

c .  Humidity 

d. Sunshine 

e.  Rain 

f .  Sand and Dust 

g. Fungus 

1 -  . 

-45 t o  +140°F f o r  8 hours 
-20 t o  +14S°F f o r  2 weeks 
+25 t o  +105'F €or  3 yea r s  

Minimum of 3.47 p s i a  f o r  
8 hours  (35,000 f t  a l t )  
Minimum of  11.78 psFa f o r  
3 yea r s  (6,000 f t  a l t )  

0 t o  100 percent  r e l a t i v e  
humidity,  i nc lud ing  condi  - 
t i o n s  wherein condensat ion 
t akes  place i n  t h e  form of 
water o r  f r o s t  f o r  a t  least 
30 days 

Page 17 

S o l a r  r a d i a t i o n  of 360 Btu 
per square  f o o t  per hour f o r  
6 hours  per day f o r  2 weeks 

Up to  0.6 inch per hour f o r  
12 hours ,  2.5 inch per hour 
f o r  1 hour 

As encountered i n  d e s e r t  and 
ocean beach a r e a s ,  e q u i v a l e n t  
t o  140-mesh s i l i c a  f l o u r  w i th  
p a r t i c l e  v e l o c i t y  up t o  500 
f e e t  per minute and a p a r t i -  
c l e  d e n s i t y  of 0.25 grams 
p e r  cub ic  f o o t  

A s  experienced i n  F l o r i d a  
c l i m a t e ,  materials w i  11 not  
be used which w i l l  suppor t  
o r  be damaged by fungi  
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h. S a l t  Spray 

i. Ozone 

S a l t  atmosphere as encount-  
e r ed  i n  c o a s t a l  a r e a s ,  the 
e f f e c t  of which is  s imula ted  
by exposure t o  a 5-percent  
s a l t  s o l u t i o n  by weight f o r  
48 hours 

Up t o  3 yea r s  exposure to  
0.05 parts pe r  m i l l i o n  con- 
c e n t r a t i o n  o r  3 months a t  
0.25 ppm o r  72 hours  a t  
0.5 ppm. 

4.3.2 C r i t i c a l i t y  Categor ies  - It is recognized t h a t  a l l  
C E I ' s  w i l l  n o t  have the  same r e l a t i v e  importance to  NASA wi th  
r e s p e c t  t o  performance, c o s t ,  and schedule  e f f e c t i v e n e s s ;  t h a t  
any f a i l u r e  o r  malfunct ion of some could  a f f e c t  crew s a f e t y ;  
t h a t  improper o p e r a t i o n  o f  o t h e r s  might prevent  accomplishment 
of some experiments;  and t h a t  malfunct ions of  o t h e r s  w i l l  n o t  
a f f e c t  the  mission o r  o t h e r  experiments .  Therefore ,  the  degree  
t o  which the  requirements  m u s t  be imposed is n o t  n e c e s s a r i l y  
t h e  same f o r  a l l  C E I ' s  bu t  should be v a r i a b l e  based on t h e  
c r i t i c a l i t y  of t h e  f u n c t i o n ,  

To s a t i s f y  t h i s  philosophy, all a i r b o r n e  and ground hard- 
ware w i l l  be c l a s s i f i e d  i n t o  c a t e g o r i e s  by R e l i a b i l i t y  showing 
t h e  c r i t i c a l i t y  of any component, subsystem, module and sys tem.  
The c r i t i c a l i t y  c a t e g o r i e s  t h a t  w i l l  be u t i l i z e d  a r e  l i s t e d  i n  
Tables  1 and 2.  This  c r i t i c a l i t y  l i s t i n g  w i l l  be kept  c u r r e n t  
throughout t he  program by t h e  PIC, and the  l i s t i n g  w i l l  be made 
a v a i l a b l e  f o r  use i n  t es t  planning purposes a t  MSFC, MSC, and 
KSC. The placement of  any item i n  a ca t egory  w i l l  be pred ica-  
t e d  upon a F a i l u r e  Mode, E f f e c t  and C r i t i c a l i t y  Analys is  
(FMECA) made du r ing  des ign  development and q u a l i f i c a t i o n  t e s t -  
i n g  by cognizant  PIC and NASA personnel .  

Any modi f ica t ion  t o  e x i s t i n g  ground o r  a i r b o r n e  equipment 
w i l l  r e q u i r e  the  re -eva lua t ion  o f  t he  c r i t i c a l i t y  ca t egory  
l i s t i n g  of t h a t  i tem. A l l  new f l i g h t  o r  a i r b o r n e  equipment 
designed w i l l  be eva lua ted  wi th in  the  parameters of t h e  FMECA 
system and a c r i t i c a l i t y  ca tegory  e s t a b l i s h e d  p r i o r  t o  i n i t i a l  
t es t  procedure p repa ra t ion  o r  commencement of f l i g h t  a r t i c l e  
t e s t i n g .  
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Table  I, 

F l i g h t  Hardware C r i t i c a l i t y  C a t e g o r i e s  
~~ ~~~~~ ~- 

Category I - ( F a i l u r e )  - Any f a i l u r e  which w i l l  r e s u l t  i n  

loss of l i f e  of  any crew member 

Category I I A  - ( F a i l u r e )  - Any f a i l u r e  which w i l l  r e s u l t  i n  no t  

ach iev ing  one o r  more pr imary mission o b j e c t -  

i v e s ,  b u t  does n o t  cause  l o s s  of l i f e  

Category I I B  - ( F a i l u r e )  - Any f a i l u r e  which w i l l  r e s u l t  i n  no t  

ach iev ing  one o r  more secondary mission o b j e c t -  

i v e s  but  which does no t  cause  loss  of  l i f e  o r  

prec lude  the achievement of any primary miss ion  

o b j e c t i v e  

Category 111 - ( F a i l u r e )  - Any f a i l u r e  which does n o t  resul t  i n  

any o f  t he  above c o n d i t i o n s  

Tab le  11. 

Ground Support  Equipment C r i t i c a l i t y  C a t e g o r i e s  

Category A - Hardware, f a i l u r e  of which r e s u l t s  i n  t h e  ldss of 

l i f e  o r  i n j u r y  t o  any f l i g h t  o r  ground crew member 

Category P - Hardware, f a i l u r e  of which would cause  a mission 

a b o r t  but does n o t  cause  any loss  o f ,  o r  i n j u r y  

t o  human l i f e  

Category C - Hardware, f a i l u r e  of which would r e s u l t  i n  

n e i t h e r  mission a b o r t  nor  l o s s  of l i f e  
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T e s t  procedure prepara t ion  w i l l  be accomplished u t i l i z i n g  
d a t a  supp l i ed  by t h i s  c r i t i c a l i t y  l i s t i n g  o f  components. 
ponents ,  subsystems and modules which a r e  more c r i t i c a l  w i l l  
r e c e i v e  more r igo rous  and d e t a i l e d  t e s t i n g .  The r e s u l t i n g  t e s t  
d a t a  f o r  t hese  more c r i t i c a l  i t e m s  w i l l  be c a r e f u l l y  screened  
f o r  any t r ends  , i r r e g u l a r i t i e s  and/or  anomalies  by cognizant  
pe r sonne 1. 

Com- 

I t  i s  obvious t h a t  i t  i s  d i f f i c u l t  t o  c a t e g o r i z e  an  expe r i -  
ment u n t i l  s u f f i c i e n t  information is rece ived  from t h e  Exper- 
iment Developer. Each experimenter must t h e r e f o r e  thoroughly 
ana lyze  the  experiment p r i o r  t o  submission of the experiment 
p lan  and make a pre l iminary  de te rmina t ion  o f  t he  c r i t i c a l i t y  
ca t egory  of the  experiment. 

4 . 3 . 3  C e r t i f i c a t i o n  of F l i g h t  Worthiness  (COFW) - Each 
experiment ,  subsystem and system w i l l  be c e r t i f i e d  f l i g h t  
worthy p r i o r  t o  l eav ing  the manufactur ing o r  assembly s i t e  of 
t h a t  C E I .  
Worthiness ,  i t  must have met t he  fo l lowing  minimum requirements:  

For a C E I  t o  rece ive  a C e r t i f i c a t i o n  of F l i g h t  

a. That t he  s p a c e c r a f t ,  v e h i c l e ,  s y s t e m ,  subsystem, 
assembly, and component s p e c i f i c a t i o n s  and drawings have 
been developed i n  accordance w i t h  the  Apollo Conf igura t ion  
Management Manual, NPC 500-1; S e c t i o n  3 ,  NASA R e l i a b i l i t y  
P u b l i c a t i o n ,  NPC 250-1; and S e c t i o n  4 . 2 ,  NASA Qua l i ty  
P u b l i c a t i o n ,  2 0 0 - 2 .  That each  d e p a r t u r e  there i rom has 
been approved by the  Mater ia l  Review Board i n  accordance 
wi th  Sec t ion  8.1, NASA Qua l i ty  P u b l i c a t i o n ,  NPC 200-2. 

b. That a l l  t es t s  through manufactur ing checkout have 
been s u c c e s s f u l l y  completed meeting t h e  requirements  tles- 
c r i b e d  i n  S e c t i o n s  3 . 6 ,  3 . 7  and 3 . 8  o f  NASA Apollo Tes t  
Requirements,  NPC 500-10. 

c. That  f a i l u r e s  of f l i g h t  hardware i n  c r i t i c a l i t y  
c a t e g o r i e s  1 and 2 have been analyzed and c o r r e c t i v e  a c t i o n  
implemented i n  accordance w i t h  Sec t ion  3 . 7 ,  NASA 
R e l i a b i l i t y  Pub l i ca t ion ,  N P C  250-1. 

d. Be a complete item i n  accordance wi th  Sec t ion  14.2.4 
of  NASA Q u a l i t y  Pub l i ca t ion ,  NPC 200-2. 

UARNN MARDRTXA OORPORANON 
D E N V E R  D I V I S I O N  
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e .  Have been f a b r i c a t e d ,  assembled, i n spec ted  and t e s t e d  
w i t h i n  the requirements of  the q u a l i t y  c o n t r o l  program 
de f ined  i n  S e c t i o n s  7 .3 ,  7 .4 ,  12 and 14.2 of  NASA Q u a l i t y  
P u b l i c a t i o n ,  NPC 200-2. 

Page 2 1  

f .  Be accompanied, in  shipment,  by suppor t  manuals and 
data packages necessary  f o r  t he  checkout  and t h e  o p e r a t i o n  
of t he  i t e m  and be shipped i n  accordance wi th  Sec t ion  11.6 
of NASA Q u a l i t y  Pub l i ca t ion ,  NPC 200-2. 

4.3.4 
w i l l  p a r t i c i p a t e  i n  t h e  tes t  and checkout program, a s  r equ i r ed ,  
t o  f a m i l i a r i z e  themselves wi th  the  p a r t i c u l a r  mission hardware 
and t o  suppor t  t h e  a s t r o n a u t  t r a i n i n g  program. Recommendations 
and sugges t ions  =f t h e  a s t r o n a u t s  w i i i  be c a r e f u l l y  cons idered  
and eva lua ted  throughout  t h e  test  program. Q u a l i f i e d  personnel  
w i l l  be u t i l i z e d ,  as r equ i r ed ,  t o  complete t h e  "man-in-tlle-loop" 
concept .  A l l  environmental  t e s t  chambers must be c u r r e n t l y  man 
r a t e d  p r i o r  t o  a s t r o n a u t  o r  o t h e r  personnel  p a r t i c i p a t i o n  i n  a 
t e s t  w i th in  t h a t  chamber. 

As t ronaut  P a r t i c i p a t i o n  - The mission a s t r o n a u t s  

The mission a s t r o n a u t s  may observe  t h e  o v e r a l l  system t e s t s  
i n  the  PIF  area. They w i l l  p a r t i c i p a t e  i n  t h e  Overa l l  Tes t  1 
and 2 a t  KSC. I n  a d d i t i o n ,  they w i l l  a c t i v e l y  p a r t i c i p a t e  i n  
t h e  countdown demonstrat ion and t h e  f l i g h t  s imula t ion  tes t s  a t  
KSC . 

4.3.5 S a f e t y  Cons idera t ions  - F l i g h t  s a f e t y  i s  O C  para- 
mount importance.  Extreme measures must be taken t o  insure t h a t  
tlie s a f e t y  o€  the  f l i g h t  and ground crews and mission success  
are n o t  j eopa rd ized  by the r e s u l t s  of poor o r  inadequate  
t e s t i n g  and e v a l u a t i o n .  
a high degree  of  q u a l i t y  c o n t r o l ,  proper  t e s t  and o p e r a t i o n a l  
procedures ,  and s u f f i c i e n t  crew t r a i n i n g  be obta ined  s i n c e  tlie 
bas i c  c o s t s  of manned space exper imenta t ion  a r e  h ig i ) ;  and, 
s i n c e  a l l  t he  d a t a  i s  important t o  s c i e n t i f i c  r e sea rch  al\d/or 
f u t u r e  space  e x p l o r a t i o n .  

It  is  impera t ive  t h a t  high r e l i a b i l i t y ,  

The S a f e t y  Program w i l l  be organized  t o  provide uni i iecl  
c o n t r o l  over  a l l  s a f e t y  matters  by d i r e c t  r e p r e s e n t a t i o n  tc) 
management d u r i n g  t h e  opera t ion  o f  t h e  AAP. S a f e t y  w i l l  
monitor a l l  o r g a n i z a t i o n s  a s s o c i a t e d  w i t h  t h i s  Program t o  
a s s u r e  t h a t  e s t a b l i s h e d  s a f e t y  requi rements  a r e  be ing  f u l t i l l e d .  
The S a f e t y  Program s h a l l  be i n  accordance w i t h  the  S a f e t y  
Engineer ing  P lan .  
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The program s h a l l  include: 

a. Procedura l  reviews to ensure  t h e  i n t r o d u c t i o n  of  
s a f e t y  requirements  and c r i t e r i a  i n  t h e  form of warnings 
and c a u t i o n s  t o  minimize t h e  a c c i d e n t  o r  i n c i d e n t  p o t e n t i a l ,  

b. 
and c r i t e r i a  as t h e  program progresses .  

Continuous opera t ion  t o  develop new s a f e t y  requirements  

c.  An a u d i t i n g  system to d e t e c t  and i d e n t i f y  p o t e n t i a l  
hazards  i n  o p e r a t i n g  procedures or o p e r a t i o n a l  systems. 

General system s a f e t y  requirements and precaut ions  t h a t  ' 

w i l l  be adhered t o  d u r i n g  the AAP Program are: 

1. A l l  components and systems s h a l l  be r e t u r n e d  t o  t h e  
s a f e s t  mode p o s s i b l e  ( f a i l - s a f e )  i f  a malfunct ion o r  
f a i l u r e  o c c u r s  d u r i n g  any o p e r a t i o n  o r  t e s t ;  

2.  Toxic,  flammable, or i n e r t  gasses  s h a l l  n o t  be vented 
i n t o  a conf ined  a r e a  or an area occupied by personnel ;  

3 .  A l l  new, r e p a i r e d  or modif ied systems, u s i n g  gases  o r  
f l u i d s  as a c o n t r o l l i n g  o r  o p e r a t i n g  medium, shal l  be 
p r o o f - c e r t i f i e d  t o  design s p e c i f i c a t i o n s  before  
o p e r a t i o n a l  u se ;  

4.  Cr i t i ca l  p r e s s u r e ,  temperature ,  and v o l t a g e  readouts  or  
s t a t u s  i n d i c a t i o n s  s h a l l  be provided and monitored d u r i n g  
a l l  o p e r a t i o n a l  t e s t i n g ;  

5. 
u n t i l  f i n a l  e l e c t r i c a l  connect ions a r e  made. A st ray 
v o l t a g e  check w i l l  be conducted on a l l  ordnance i tems 
before  f i n a l  e lec t r ica l  connect ion wi th  a l l  equipment 
energ ized  and, i f  p r a c t i c a b l e ,  i n  o p e r a t i o n ;  

S h o r t i n g  plugs w i l l  remain on a l l  ordnance devices  

6. A l l  e lec t r i ca l  harnesses  and tes t  c a b l e s  s h a l l  be 
l o c a t e d  and routed  i n  such a manner t h a t  minimum Lnter- 
fe rence  i s  experienced by tes t  personnel  d u r i n g  t e s t  and 
checkout ;  

7. Before i n i t i a l  p ressure  t e s t i n g  of gas-pressur ized  
systems, t h e  fo l lowing  checks s h a l l  be accomplished t u  
ensure  proper  system opera t ions :  
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a )  Opera t ion ,  sequence, and r e a c t i o n  of  remote ly  
ope ra t ed  va lves  w i l l  be v e r i f i e d .  

b) System r e l i e f  v a l v e s ,  v e n t  and supply v a l v e s ,  
p r e s s u r i z a t i o n  supply valves . ,  temperature s e n s o r s  and 

. a l l  a s s o c i a t e d  t e s t g a u g e s  and equipment w i l l  be 
p rope r ly  c a l i b r a t e d ,  

c )  A l l  c r i t i c a l  so l eno ids ,  microswitches and p res su re  
swi tches  w i l l  be func t ion ing  proper ly .  

d )  Previous  l e a k  checks of each system w i l l  be v e r i -  
f i e d  t o  be w i t h i n  s p e c i f i c a t i o n  t o l e r a n c e s .  
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e) 
w i l l  be v e r i f i e d .  

Opera t ion  of remote emergency shutdown c o n t r o l s  

f )  
checked f o r  conformance t o  designlperformance 
parameters  . 

A l l  c r i t i c a l  p r e s s u r i z a t i o n  s e r v i c e s  w i l l  be 

g) 
f u n c t i o n a l l y  t e s t e d  t o  v e r i f y  proper o p e r a t i o n .  

Appl icable  s p e c i a l  tes t  equipment w i l l  be 

8. 
t h e  equipment w i l l  be bonded t o  ground. Where s t a t i c  
e l e c t r i c t t y  on personnel  i s  hazardous,  arm s t a t s  and/or  
l e g  s t a t s  w i l l  be used t o  bleed t h e  charge to  ground. 

Where s t a t i c  e l e c t r i c i t y  i n  equipment p r e s e n t s  a hazard ,  

9. Before any l i f t  ope ra t ion ,  the  l i f t i n g  dev ice  w i l l  be  
f u n c t i o n a l l y  ope ra t ed  and proof t e s t e d  t o  a minimum oL 
125 percent  of t he  expected load ,  o r  v e r i f i e d  t h a t  it: tias 
been proof loaded t o  the d e s i r e d  s a f e t y  f a c t o r  w i t h i n  
s p e c i f i e d  c a l i b r a t i o n  d a t e s .  

4 . 3 . 6  T r a i n i n g  and Personnel C e r t i f i c a t i Q n  - A l l  Tes t  
Engineer ing  and Operat ions personnel  r e spons ib l e  f o r  t h i s  
program s h a l l  undergo s p e c i a l i z e d  t r a i n i n g  and when a p p l i c a b l e ,  
employee c e r t i f i c a t i o n .  A l l  t e chn ic i an  and o p e r a t i o n s  engin-  
e e r i n g  personnel ,  who perform c r i t i c a l  func t ions  on o r  w i t l i  
AAP equipment, w i l l  be t r a ined ,  t e s t e d  and c e r t i f i e d  as  
capable  of performing t h a t  s p e c i f i c  func t ion .  

The t r a i n i n g  and c e r t i f i c a t i o n  program w i l l  be t a i l o r e d  to  
meet the s p e c i f i c  needs of t h e  T e s t  Engineer ing  arid Opera t ions  
a c t i v i t i e s  as s p e c i f i e d  i n  t h e  Personnel  T ra in ing  Requirements 

! 
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Analys i s  (PTRA). The t r a i n i n g  cour ses  are d iv ided  i n t o  t h e  
f o 1 lowing ca tego r i e  s : 

1. O r i e n t a t i o n  t r a i n i n g  cour ses  w i l l  be presented  t o  
acqua in t  the  t r a i n e e  w i t h  t h e  s u b j e c t  material f o r  
purposes of  e s t a b l i s h i n g  a background. The t r a i n e e  w i l l  
n o t  be expected t o  perform any s p e c i f i c  t a s k  as a r e s u l t  
o f  a t t e n d i n g  t h e s e  courses .  

2. 
matter f o r  purposes of  enabl ing  the t r a i n e e  t o  app ly  the  
knowledge ob ta ined  t o  a c t u a l  job  s i t u a t i o n s .  These c o u r s e s  
w i l l  provide i n s t r u c t i o n  i n  methods and techniques  t o  be 
used i n  t h e  performance o f  j ob  t a s k s ,  systems and equipment 
o p e r a t i o n ,  and t e s t i n g  precesses  and r e s u l t s  a n a l y s i s .  

Technica l  task-based cour ses  w i l l  p r e sen t  the  s u b j e c t  

C e r t i f i c a t i o n  of  t r a i n e e s  t o  perform c r i t i c a l  t a s k s  w i l l  be 
accomplished as s p e c i f i e d  i n  the  PTRA. These t a s k s ,  because of 
t h e i r  c r i t i c a l  n a t u r e ,  o r  because they  are covered by regula-  
t i o n ,  r e q u i r e  c e r t i f i c a t i o n  of employee c a p a b i l i t y  t o  perform 
such tasks .  C e r t i f i c a t i o n  w i l l  occur  upon t h e  s u c c e s s f u l  
t e s t i n g  and, when a p p l i c a b l e ,  a performance demonstrat ion of 
t he  t a sk .  Cont inua l  personnel performance and s k i l l  e v a l u a t i o n  
of t hese  personnel  s h a l l  be accomplished t o  a s s u r e  adequacy of 
t r a i n i n g  and maximum employee p ro f i c i ency .  

4.3.7 Q u a l i t y  Cons idera t ions  - NASA Qua l i ty  P u b l i c a t i o n ,  
NPC 200-2 i s  the  b a s i c  gu ide l ine  used du r ing  the  t e s t i n g  of 
AAP hardware. NASA Q u a l i t y  Pub l i ca t ion ,  NPC 200-3 provides  tlie 
minimum i n s p e c t i o n  system requirements  f o r  a l l  AAP hardware. 
The Q u a l i t y  Con t ro l  Program Plan is  based on tliese two documents 
and w i l l  be adhered t o  throughout t h e  d u r a t i o n  of the  t e s t  
pro gram. 

4.3.8 Prelaunch Operat ions - The PIC and NASA-MSFC, w i t h  
suppor t  from MSC, w i l l  a s s i s t  KSC i n  the  development of a 
checkout  o p e r a t i o n  and ground suppor t  p l an  f o r  t h e  AAP Program 
a t  KSC. The tes t  plan w i l l  be suppl ied  by MSFC t o  KSC. T h i s  
p lan  w i l l  be of  such d e t a i l  a s  t o  s p e c i f y  each tes t  procedure 
t h a t  w i l l  be r equ i r ed  from r e c e i p t  of t he  f l i g h t  i tems tlirough 
launch and pos t  launch tes ts .  

The p lan  w i l l  s p e c i f y  a l l  procedures  and documents necessa ry  
t o  suppor t  ground t e s t i n g  and checkout a c t i v i t i e s ,  a t  each  t e s t  
l o c a t i o n ,  t o  a s s u r e  a f l i gh t -p repa red  v e h i c l e  when a l l  systems 
a re  mated. F i n a l  v e h i c l e  checkout o p e r a t i o n s  w i l l  v e r i f y  that  
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t he  v e h i c l e  and systems a re  i n  t h e  maximum s t a t e  of  r e a d i n e s s  
t o  a s s u r e  mission success ,  

Throughout t h e  dura t ion  o f  t h i s  program, some experiments  
may n o t  be a v a i l a b l e  f o r  i n s t a l l a t i o n  i n  the  carrier p r i o r  t o  
the  c a r r i e r  acceptance t e e t .  I n s t a l l a t i o n  of t he  l a t e - a r r i v i n g  
experiment would then occur a t  t h e  Merritt I s l a n d  Launch Area 
a t  the  e a r l i e s t  p o s s i b l e  po in t  i n  the  checkout sequence. Inas-  
much as t h e  c a r r i e r  would have been accepted  wi th  a s imula to r ,  
a d e t a i l e d  checkout v e r i f y i n g  the  experiment c o m p a t i b i l i t y  
w i th  t h e  carr ier  must be performed a t  t h i s  t i m e .  

4.3.9 Minimization of T e s t  Dup l i ca t ion  - T e s t  programs, 
f o r  ground and a i r b o r n e  hardware u t i l i z e d  on t h i s  mission that 
are common t o  o t h e r  programs, will be reviewed t o  determine 
adequacy and t o  e l i m i n a t e  any test  d u p l i c a t i o n .  Items which 
have been p rev ious ly  q u a l i f i e d  f o r  an  equ iva len t  a p p l i c a t i o n  
on o t h e r  programs w i l l  be c a r e f u l l y  screened by the  PIC and 
NASA f o r  acceptance  as a q u a l i f i e d  item f o r  t h e  AAP Program. 
I n  t h e  case  where the  previous a p p l i c a t i o n  and t e s t i n g  of  an 
item w a s  similar t o  U P  requirements ,  bu t  n o t  equal  o r  more 
seve re ,  t h e  AAP CEI  test  plan f o r  that item w i l l  c o n c e n t r a t e  
on t e s t i n g  i n  the  a r e a s  of new o r  inc reased  requirements .  

The eva lua t ion  of a component, subsystem, module or system 
f o r  t e s t  redundancy s h a l l  c o n s i d e r  such f a c t o r s  as f a b r i c a t i o n  
and i n s p e c t i o n  procedures,  c r i t i c a l i t y  ca t egory ,  method8 of 
p r i o r  tes ts ,  a p p l i c a b l e  performance h i s t o r y ,  environmental  
cond i t ions  encountered,  and des ign  s a f e t y  f a c t o r s  f o r  the  item. 
Any rework r equ i r ed  on any i t em w i l l  be cause f o r  cons ide r ing  
t h e  re tes t  of t h a t  i t e m .  The degree  and e x t e n t  of t h a t  re tes t  
w i l l  be determined upon review o f  t h e  rework and the item wi th  
r e s p e c t  t o  the  above l i s t e d  parameters  by cognizant  PIC and 
NASA personne 1. 

4.3.10 Hardware - Software Development - The p repa ra t ion  
of d e t a i l e d  i n t e g r a t i o n  t e s t  plans f o r  f l i g h t  hardware w i l l  
i d e n t i f y  the  GSE, special test  equipment (STE) and sof tware  
t h a t  w i l l  be r equ i r ed  t o  a t t a i n  the  tes t  o b j e c t i v e s  
e s t a b l i s h e d .  

F igu re  6 shows t h e  development of GSE, STE and sof tware  be ing  
The accomplished wi th  the  development o f  the  i n t e g r a t e d  c a r r i e r .  

suppor t  equipment development program w i l l  make ex tens ive  use  
of  f u n c t i o n a l  mockups, breadboards and brassboards  t o  conf i rm 
i n i t i a l  des ign .  The completed GSE, STE w i l l  then be used t o  
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perform c e r t a i n  checks i n  the  development t es t  phase. The 
equipment and a s s o c i a t e d  sof tware is q u a l i f i e d  du r ing  the  
i n t e g r a t e d  c a r r i e r  q u a l i f i c a t i o n  test  program. F i n a l  accept- 
ance and v e r i f i c a t i o n  of  t h e  equipment and sof tware  w i l l  be 
accomplished du r ing  des ign  v e r i f i c a t i o n  t e s t i n g .  

This  system of  developing,  q u a l i f y i n g  and accep t ing  GSE, 
STE and a s s o c i a t e d  so f tware  concurren t ly  wi th  t h e  i n t e g r a t e d  
carriers provides  c e r t i f i e d  and v e r i f i e d  hardware and so f tware  
p r i o r  t o  i t s  f i r s t  usage on the f l i g h t  art icles.  

4 . 4  &st C a t e w  - Test c a t e g o r i e s  in  the  p re sen t  
s t a g e  of the  a r t  are many and v a r i e d ,  each designed t o  check 
o u t  a s p e c i f i c  o p e r a t i o n  o r  func t ion  of  components, sub- 
assembl ies ,  systems and combinations of systems,  For the  AAP, 
test flow w i l l  fo l low a build-up from t h e  component l e v e l  t o  
t h e  complete space veh ic l e .  The f u n c t i o n a l  performance of 
every component, subsystem and system w i l l  be v e r i f i e d  p r i o r  t o  
mating i t  wi th  an equa l  o r  next h igher  assembly. 
I n s p e c t i o n  conducted on experiments,  suppor t  subsyetems, sub- 
systems, systems, and c a r r i e r s  a t  t h e  PIF area and a t  KSC w i l l  
be l i m i t e d  t o  t h a t  necessa ry  t o  v e r i f y  t h a t  no sh ipp ing  damage 
has  occurred ,  i .e. ,  l i m i t e d  or no d e t a i l e d  f u n c t i o n a l  checkout 
w i th  maximum empharis on v e r i f i c a t i o n  of  documentation and 
in spec t ion  f o r  phys i ca l  damage. F igu re  7 shows the  AAP T e s t  
Program tes t  c a t e g o r i e s  and r e l a t i o n s h i p s .  

Receiving 

Th i s  s e c t i o n  w i l l  d e f i n e  and b r i e f l y  d e s c r i b e  the  s p e c i f i c  
c a t e g o r i e s  of t e s t i n g  t h a t  w i l l  be performed t o  a s s u r e  AAP 
mission success .  S ince  t h e  requirements f o r  c e r t a i n  t e s t  types  
may depend upon the  c r i t i c a l i t y  r a t i n g  and type of hardware, 
some tes ts  are much more complex and i n t e n s e  on some items 
than on o t h e r s .  Test t i m e  or c y c l e s  on any component s h a l l  
n o t  exceed i t s  des ign  l i f e  minus i t s  f l i g h t  l i f e .  Logs w i l l  
be maintained on all items that have a d e f i n i t e  s h e l f  l i f e  o r  
l i m i t e d  o p e r a t i o n a l  l i f e  span. 

NASA personnel  s h a l l  have t h e  p re roga t ive  of w i tnes s ing  
a l l  t e s t i n g  accomplished i n  any ca t egory  a t  any l o c a l i t y  o r  
f a c i l i t y .  A l l  t e s t i n g  accomplished under the  j u r i s d i c t i o n  of  
t h e  PIC may be conducted and/or  monitored by the  PIC 
Operat ions and Qua l i ty  personnel.  

NASA may provide Engineer ing personnel  t o  review, ana lyze  
and eva lua te  t h e  d a t a  c o l l e c t e d  throughout t h e  t e s t  program. 
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A l l  i n t e g r a t i o n  t e s t i n g  s h a l l  be performed t o  procedures t h a t  
have been s u b j e c t e d  t o  PIC and NASA review and have been sub- 
s e q u e n t l y  approved. 

For experiment i n t e g r a t i o n  t e s t  purposes,  t h e  Experiment 
Developer w i l l  be r e q u i r e d  t o  supply t h e  fo l lowing  equipment: 

a .  F l i g h t  hardware 

b. Backup hardware 

c .  Q u a l i f i c a t i o n  t e s t  hardware 

d. Mockup hardware 

e. Hardware s i m u l a t o r s  

f .  Ground support  equipment (GSE) 

The f l i g h t  hardware, backup hardware and q u a l i f i c a t i o n  t es t  
hardware must be i d e n t i c a l  i n  c o n f i g u r a t i o n  and product ion 
processing.  The mockup hardware and hardware s i m u l a t o r s  must 
be e x a c t  models wi th  c o r r e c t  e x t e r n a l  dimensional  conf igura-  
t i o n  and must d u p l i c a t e  weight, c e n t e r - o f - g r a v i t y ,  f u n c t i o n a l  
c o n t r o l s ,  e l ec t r i ca l  connect ions and mounting provis ions  of  
t h e  f l i g h t  hardware. The mockup hardware need n o t  be a 
f u n c t i o n a l  model, but  t h e  methods of  o p e r a t i o n  and any 
c r i t i c a l  axis-mounting d i r e c t i o n  must be i n d i c a t e d .  Hardware 
s i m u l a t o r s ,  used f o r  thermal vacuum t e s t i n g ,  must present  
thermal balance c h a r a c t e r i s t i c s  i d e n t i c a l  w i t h  the  f l i g h t  
hardware. The GSE suppl ied  i s  t h a t  suppor t  equipment which 
i s  p e c u l i a r  t o  t h e  requirements o f  t h e  experiment and i s  n o t  
r e a d i l y  a v a i l a b l e  as government furn ished  equipment. 

4.4.1 Design Development Tests - Development t e s t i n g  is  
accomplished on non-funct ional  and f u n c t i o n a l  t e s t  a r t i c l e s  t o  
conf i rm subsystem and system design and t o  v e r i f y  t h a t  t h e  
i n t e g r a t e d  s y s t e m  w i l l  s a t i s f y  c o m p a t i b i l i t y  and performance 
requirements .  Development t e s t i n g  incrudes  t es t s  t o  e v a l u a t e  
hardware performance under s imulated o r  a c t u a l  environments,  
d e t e r m i n a t i o n  of  hardware f a i l u r e  modes and es tab l i shment  of  
s a f e t y  f a c t o r s .  
u s i n g  t h e  f l i g h t  a r t i c l e ;  t h e  development t e s t  a r t i c l e  should ,  
however, be r e p r e s e n t a t i v e  of t h e  f l i g h t  a r t i c l e .  

This  type of t e s t i n g  w i l l  n o t  be performed 
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The development t e s t  program may be d iv ided  i n t o  two 

c a t e g o r i e s :  

a. Nonfunct ional  Mockups - Extens ive  use  of nonfunc t iona l  
mockups w i l l  be made t o  v e r i f y  space a l l o c a t i o n s ,  equip-  
ment and experiment l o c a t i o n s ,  cab le  and tub ing  r o u t i n g ,  
a c c e s s i b i l i t y ,  man-machine r e l a t i o n s h i p s ,  and i n t e r f a c e s  
between segments or  modules which make up the AAP v e h i c l e ,  

b. Func t iona l  Mockups - Breadboards,  b rassboards ,  and 
pro to types  w i l l  be subjec ted  t o  f u n c t i o n a l  tests t o  confirm 
and/or  v e r i f y  engineer ing  des ign .  These developmental  t e s t  
a r t i c l e s  w i l l  be subjec ted  t o  spec i f ic  f u n c t i o n a l  and 
margin-of-safety requirements and the t e s t  r e s u l t s  w i l l  be 
used f o r  e a r l y  eva lua t ion  of product ion hardware c a p a b i l -  
i t i e s  and c o m p a t i b i l i t y .  As r e q u i r e d ,  environmental  tes ts  
w i l l  be accomplished on some pro to type  hardware. 
the accomplishment o f  these t e s t s  c e r t a i n  anomalies may 
occur  which w i l l  n e c e s s i t a t e  a d d i t i o n a l  s p e c i a l  o r  s p e c i f i c  
t e s t i n g .  These t e s t s  a r e  no t  d i scussed  f u r t h e r  a t  this 
time b u t  w i l l  be d e t a i l e d  when the  requirement  f o r  a t es t  
i s  known. 

During 

Development f u n c t i o n a l  mockup t e s t i n g  may be f u r t h e r  
de f ined  by d i v i s i o n  i n t o  three  c a t e g o r i e s :  

1. Tradeoff  T e s t s  - Test ing  performed t o  eva lua te  sub- 
system and i n t e g r a t e d  system des ign  t o  a r r i v e  at: an 
optimum o v e r a l l  con f igu ra t ion .  

2. Ambient Func t iona l  Tes t s  - T e s t i n g  performed a t  
ambient c o n d i t i o n s  t o  v e r i f y  and conf i r m  subsystem and 
i n t e g r a t e d  system design and performance c o m p a t i b i l i t y  
under these  c o n d i t i o n s ,  

- 

3.  
under environmental  cond i t ions  such as vacuum, thermal 
vacuum, s ta t ic ,  dynamic, e t c . ,  t o  demonstrate  and prove 
subsystem performance and i n t e g r a t e d  system des ign  
c o m p a t i b i l i t y  under these induced cond i t ions .  

Environmental  Funct iona l  T e s t i n g  - T e s t i n g  accomplished 

Development t e s t i n g  w i l l  be pa t t e rned  to  determine mechan- 
i c a l  and phys ica l  p r o p e r t i e s  and des ign  v a l u e s  where d a t a  does 
n o t  now e x i s t .  Such items may inc lude  p r o p e r t i e s  sucli a s :  
i: hernia 1 c o n d u c t i v i t y  , thermal expans ion ,  s t r e n g t h ,  s t i f f n e s s  , 
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f lammabi l i ty ,  a b s o r p t i v i t y ,  emis s iv i ty ,  mass p r o p e r t i e s  char -  
ac t e r i s t i c s ,  e l e c t r i c a l  conduc t iv i ty ,  e t c .  I n  g e n e r a l ,  such 
des ign  parameters as flow r a t e s , p r e s s u r e  d rops ,  v o l t a g e  d rops ,  
t r a n s i e n t  response ,  e t c . ,  w i l l  be v e r i f i e d  and confirmed by 
these  tes ts .  

4.4.2 Q u a l i f i c a t i o n  Tes t s  - Q u a l i f i c a t i o n  t e s t i n g  i s  per- 
formed t o  v e r i f y  t h a t  p i ece  p a r t s ,  components, a s sembl i e s ,  
subsystems, systems,  primary and secondary s t r u c t u r e s  of t h e  
c a r r i e r  segments compris ing t h e  i n t e g r a t e d  experiment module, 
and a s s o c i a t e d  ground equipment meet des ign  s p e c i f i c a t i o n  
requirements .  Such tests a r e  necessa ry  t o  a s s u r e  t h a t  t h e  
i tem i s  q u a l i f i e d  t o  meet the  l i f e ,  environmental ,  pa rame t r i c ,  
and r e l i a b i l i t y  s t anda rds  which i t s  p a r t i c u l a r  a p p l i c a t i o n  
demands p r i o r  t o  the  f i r s t  a r t i c l e  usage. The tests w i l l  
i nc lude  o v e r a l l  performance eva lua t ion  of  the a r t i c l e  w i t h i n  
the  f u l l  spectrum of  t h e  a n t i c i p a t e d  environment and, where 
a p p l i c a b l e ,  l i f e  c y c l e  t e s t i n g  o f  t he  s p e c i f i c  component. A l l  
q u a l i f i c a t i o n  t e s t i n g  w i l l  be performed on an i d e n t i c a l  sample 
of  f l i g h t - t y p e  product ion hardware and, i f  p r a c t i c a l ,  s h a l l  be 
conducted a t  the  system level o r  above. Should s i z e  and complex- 
i t y  of t he  equipment prec lude  t e s t i n g  a t  the  system l e v e l ,  
t e s t i n g  s h a l l  be done a t  t h e  next lower l e v e l  of assembly. 
T e s t i n g  s h a l l  be designed t o :  

a. Ver i fy  t h a t  the  elements of t he  i n t e g r a t e d  experiment 
modules mee t s p e c i f i c a t i o n  requirements  necessa ry  to  a s s u r e  
o p e r a t i o n a l  success ;  

b. Determine the e f f e c t s  of combinat ions and sequences of 
environmental  s t ress  l e v e l s ;  

c.  Locate  s i g n i f i c a n t  f a i l u r e  modes and e s t a b l i s h  f a i l u r e  
and anomaly t r e n d s ;  

d. Determine the  e f f e c t s  of combinations of t o l e rances  and 
d r i f t  of des ign  parameters.; 

e .  Determine the  e f f e c t s  of v a r i e d  s t ress  l e v e l s .  

Performance e v a l u a t i o n  by Q u a l i f i c a t i o n  T e s t i n g  s h a l l  
i nc lude  such t y p i c a l  t e s t s  as f low r a t e ,  o p e r a t i n g  p r e s s u r e ,  
a l lowab le  leakage,  mass p r o p e r t i e s  c h a r a c t e r i s t i c s ,  v o l t a g e  
drop,  phase s h i f t ,  ga in ,  and h e a t  t r a n s f e r .  The a n t i c i p a t e d  
environment f o r  t h e  s p e c i f i c  a r t i c l e  may inc lude  shock, 
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v i b r a t i o n  (random and/or  s i n u s o i d a l ) ,  random a c o u s t i c s ,  
temperature ,  humidi ty ,  e t c .  

Q u a l i f i c a t i o n  t e s t i n g  may be sepa ra t ed  i n t o  f o u r  broad 
c a t e g o r i e s  : 

a. 
and f l i g h t  a r t i c l e s  may be included i n  t h i s  ca t egory .  The 
t e s t s  t h a t  may be accomplished on f l i g h t  a r t i c l e s  a re  such 
tes t s  as c o m p a t i b i l i t y  checks of carri.ers i n  o r b i t  
c o n f i g u r a t i o n  and EMC t e s t s  . 

Func t iona l  Testing, Ambient - Tests on both p ro to type  

b. 
a r t i c l e s  t o  v e r i f y  e f f e c t s  of space environments on hard- 
ware performance. 

Func t iona l  T e s t i n g ,  Thermal Vacuum - Tests  on pro to type  

c.  Func t iona l  Testing, Other Environments - T e s t s  performed 
on pro to type  hardware to  v e r i f y  and conf i rm e f f e c t s  of such 
environments as s t a t i c  loads ,  r a d i a t i o n ,  meteors ,  r a i n ,  
d u s t  , sunshine ,  e tc .  

d. Func t iona l  Testing, Dynamic - Dynamic t e s t s  w i l l  be 
accomplished on prototype a r t i c l e s  only .  These t e s t s  w i l l  
conf i rm the  e f f e c t s  of  shock, bending, and Vib ra t ion  
encountered d u r i n g  t r a n s p o r t a t i o n ,  launch,  o r b i t  maneuvers, 
and r e -en t ry .  

A f u n c t i o n a l  t e s t  t o  determine whether the  hardware i s  per- 
forming w i t h i n  s p e c i f i c a t i o n  t o l e r a n c e s  must be conducted 
before  and a f t e r  each environmental  exposure.  The same 
f u n c t i o n a l  t e s t  must be performed dur iqg  the  exposure per iod  i f  
t he  equipment i s  r equ i r ed  to o p e r a t e  i n  t h a t  environment du r ing  
ttie mission.  I f  t h e  t e s t s  a r e  run i n  se r ies ,  w i t h  no s i g n i f i -  
c a n t  time i n t e r v a l  between t e s t s ,  the  f u n c t i o n a l  t e s t  a f t e r  an 
environmental  exposure may serve  as v e r i f i c a t i o n  of proper  
performance be fo re  t h e  succeeding environmental  t es t .  Perform- 
ance  o u t s i d e  of s p e c i f i c a t i o n  t o l e r a n c e s  d u r i n g  and/or  a f t e r  
any of t hese  t es t s  s h a l l  c o n s t i t u t e  f a i l u r e  t o  pass the  t e s t .  

Items compris ing the  AAP mission may be placed i n  s e v e r a l  
c a t e g o r i e s  i n  which the  degree of q u a l i f i c a t i o n  t e s t i n g  w i l l  
va ry .  These c a t e g o r i e s  a r e :  

1. P rev ious ly  q u a l i f i e d  i tems, be ing  u t i l i z e d  w i t h i n  t h i s  
program f o r  i d e n t i c a l  or similar purposes ,  r e q u i r i n g  no 
g r e a t e r  o r  more s t r i n g e n t  a p p l i c a t i o n s .  
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2 .  P rev ious ly  q u a l i f i e d  items now having more s t r i n g e n t  
requi rements  than the o r i g i n a l  q u a l i f i c a t i o n ,  e i t h e r  
a d d i t i o n a l  o r  new. 

3 .  P rev ious ly  q u a l i f i e d  items t h a t  have been modified i o r  
AAP usage wherein q u a l i f i c a t i o n  of t he  mod i f i ca t ion  only  
i s  r equ i r ed ,  inasmuch as previous  q u a l i f i c a t i o n  w a s  
compat ible  wi th  program o b j e c t i v e s .  

4 .  
complete r e q u a l i f i c a t i o n  i s  r equ i r ed  due t o  mod i f i ca t ion  
of  the item. 

P rev ious ly  q u a l i f i e d  items wherein complete o r  n e a r l y  

5 .  New components r equ i r ing  a complete q u a l i f i c a t i o n  Lest 
p r 0 gr a i i i  . 
Each item w i l l  be c a r e f u l l y  e v a l u a t e d ,  changed, added o r  

new q u a l i f i c a t i o n  requirements w i l l  be a s s igned  t o  i t  as 
d i c t a t e d  by comparison between previous  t e s t s  and the  AAP 
requirements .  

Complete r e q u a l i f i c a t i o n  t e s t i n g  w i l l  be accomplished when: 

1. Design o r  manufacturing processes  are  changed t o  tile 
e x t e n t  t h a t  t h e  o r i g i n a l  t es t s  are i n v a l i d a t e d ;  

2 .  I n s p e c t i o n ,  t e s t  o r  o the r  d a t a  i u d i c a t c  t h a t  a mole 
severe  environment o r  ope ra t iona l  cond i t ion  e x i s t s  Lhnii 
tliat t o  w h i c h  t he  equipment was o r i g i n a l l y  q u a l i l  i e d .  

3 .  Manufactur ing source is  changed. 

Q u a l i f i c a t i o n  by s i m i l a r i t y  may be accepted pxoviditig a l l  
the  fo l lowing  minimum requirements are  m e t :  

1. The i t e m  w a s  q u a l i f i e d  t o  the  Apollo and Sa tu rn  IB/V 
environmental  l e v e l s  expected on an o r b i t a l  miss ion .  

2 .  The i t e m  was designed t o  e q u i v a l e n t  s p e c i f i c a t i o r i s  
r equ i r ed  of t he  Apollo and S a t u r n  I B / V  des igns .  

3 .  The item was f a b r i c a t e d  by t h e  same manufacrurer  w i t l i  
t he  same processes  and q u a l i t y  c o n t r o l .  

MA R I I W  MA RIS'ITA 0 ORPO RA TI0  N 
D E N V E ?  D I V I S I O N  

t i L 1 ,  d / -  . * *  ._ .- - ._ 
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Addi t iona l  t e s t i n g ,  a f t e r  q u a l i f i c a t i o n  and beyond 
s p e c i f i e d  des ign  l i m i t  c o n d i t i o n s  ( o f f - l i m i t s  t e s t s ) ,  w i l l  n o t  
be planned f o r  those  components q u a l i f i e d  by p r i o r  usage. For 
newly developed components, o f f - l i m i t s  t e s t i n g  s h a l l  lie planned 
f o r  those  suspec ted  of c o n t r i b u t i n g  a high p r o p o r t i o n a t e  sha re  
of u n r e l i a b i l i t y  t o  a system, and f o r  t hose  components sliown 
t o  be c r i t i c a l  t o  a s t r o n a u t  s a f e t y  and/or  mission success  i n  
the  F a i l u r e  Mode, E f f e c t  and C r i t i c a l i t y  Analys is .  

All experiments  and support  subsystems w i l l  be s u b j e c t e d  
t o  e l ec t romagne t i c  i n t e r f e r e n c e  (EMI) t es t s .  Tests w i l l  be 
performed a t  t h e  Payload I n t e g r a t i o n  F a c i l i t y  (PIF) on tlie 
i n t e g r a t e d  c a r r i e r  l e v e l  and on the  on -o rb i t  c l u s t e r  l e v e l  to  
v e r i f y  e l ec t romagne t i c  c o m p a t i b i l i t y  (EMC) be tween suppor t  sub- 
systems,  b a s i c  ca r r i e r  subsystems experiments  ana between 
i n t e g r a t e d  c a r r i e r s  in  t h e  o n - o r b i t  mission c o n f i g u r a t i o n .  
T e s t s  w i l l  a l s o  be performed a t  KSC t o  v e r i f y  the absence of 
RF i n t e r f e r e n c e  between a l l  s p a c e c r a f t  e lements ,  t he  boos te r ,  
and ground equipment i n  the  launch c o n f i g u r a t i o n .  

Ground q u a l i f i c a t i o n  t e s t s  are planned t o  s a t i s f y  the  
fo l lowing  AAP gene ra l  requirements:  

1. Q u a l i f i c a t i o n  t e s t i n g  s h a l l  i nc lude  both n a t u r a l  and 
induced environments which s imula t e  as c l o s e l y  as p o s s i b l e  
the  a n t i c i p a t e d  environments i nc lud ing  the  o p e r a t i o n a l  
c y c l e s  , l e v e l s ,  range and sequence. Combined environments 
s h a l l  be used when necessary  and p r a c t i c a l .  

2 .  Where redundance i n  des ign  e x i s t s ,  t h e  q u a l i f  i c z t i o n  
t e s t  program w i l l  a s su re  t h a t  each redundant i tem w i . 1 1  be 
included i n  the t e s t  program. 

3 .  Func t iona l  ope ra t ion  i s  r equ i r ed .  During q u a l i f  i ca t ior i  
t e s t s ,  i n t e r f a c e s  s h a l l  be p r e s e n t  o r  s imula ted .  The usage 
of  s imula to r s  du r ing  q u a l i f i c a t i o n  t e s t i n g  w i l l  be he ld  a t  
a minimum; however, i f '  s imu la to r s  are  used ,  tliey w i l l  
adequa te ly  s imula t e  the a r t i c l e  i n  a manner tliat a l lows  
v a l i d  t e s t  r e s u l t s  t o  be ob ta ined .  

4 .  Any f a i l u r e  s h a l l  be cause  f o r  p o s i t i v e  c o r r e c t i v e  
a c t i o n ,  The degree of r e t e s t ,  i n  event  of f a i l u r e ,  shall. 
be mutua l ly  agreed  upon between the cognizant  MSFC design 
group and the  c o n t r a c t o r  o r  t e s t  agency a f t e r  e v a l u a t i o n  
o f  the  f a i l u r e .  
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5. Certain special tests, such as burst tests to verify 
that hardware does not fail below proof limits, shall be 
performed as required to assure operational safety. 

6. Particular emphasis shall be given to qualifying the 
man-machine compatibility and the adequacy of the man- 
machine combination to fulfill the mission requirements. 

7. Acceptance tests, through manufacturing checkout, shall 
be performed on hardware prior to its being subjected to 
ground qualification tests. 

8. Any failure of a test specimen shall disqualify the 
entire class of hardware (all items of hardware made to 
the same specifications and intended for the same applica- 
tion as the qualification hardware). Vinere a Faiiure 
occurs, hardware or procedural changes shall be introduced 
into all test hardware and the qualification test shall be 
reinitiated. MSFC approval is a prerequisite to initiation 
of requalification testing. However, if the cause of 
failure is a quality defect which can be detected by a non- 
destructive inspection, then those units of the sample 
which have already been tested without failure need not be 
retested. Nevertheless, all units must perform without 
failure, including the retested units for which defects 
have been corrected, In the above cases, extreme caution 
shall be taken to assure that these changes and corrections 
are made to all units in the class and that such action will 
not degrade the units. 

9. Qualification testing will be performed at the carrier 
level whenever possible, Integrated carrier and experiment 
checkout will be conducted utilizing on-orbit mission 
sequences. 

10. Life-test qualification requirements will be satisfied 
at the component level. Subsystem and integrated experiment 
module qualification tests shall include more real time 
sequences than flight article tests, but will not be con- 
strained to real time qualification for inactive mission 
segments. 

11. Adjustments, or tuning is not permissible during the 
course of a test unless it is normal to the in-service 
operation. If such action becomes necessary, the test 
specimen shall be disqualified pending corrective action. 
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12. The requirement  fo r  u t i l i z a t i o n  of  product ion  o r  
f l i g h t - t y p e  hardware may be p a r t i a l l y  waived on complete 
c a r r i e r  l e v e l  q u a l i f i c a t i o n  tes ts ;  e.g., thermal vacuum 
t e s t i n g .  Complete conf igu ra t ion  c o n t r o l  s h a l l  be 
r equ i r ed ,  however, such t h a t  each d e v i a t i o n  from pure f l i g h t  
o r  o r b i t  con f igu ra t ion  is analyzed f o r  i t s  e f f e c t  on 
q u a l i f i c a t i o n  test v a l i d i t y .  
approved by MSFC on an i n d i v i d u a l  b a s i s .  

Such d e v i a t i o n s  w i l l  be 

13. S t r u c t u r a l - l o a d  q u a l i f i c a t i o n  tests w i l l  be he ld  t o  a n  
a b s o l u t e  minimum by the g e n e r a l  phi losophy o f  u t i l i z i n g  
conse rva t ive  des ign  margins o f  s a f e t y .  

14. A l l  carrier, experiment,  and subsystem components 
s h a l l  be sub jec t ed  t o  p re -de l ive ry  acceptance  (PDA) t e s t s  
a t  t h e  complet ion o f  t h e i r  manufacture a t  t h e  manufacturer ' s  
l o c a t i o n .  

15. Thermal vacuum t e s t e  f o r  l a r g e  modules ( i .e. ,  AM, MDA) 
w i l l  be performed on q u a l i f i c a t i o n  ar t ic les .  Whenever 
carrier a r t i c l e s  are a v a i l a b l e  from p a s t  Apollo program 
a c t i v i t y ,  they w i l l  be modified t o  t h e  proper  c o n f i g u r a t i o n  
and u t i l i z e d  i f  practical. Thermal vacuum t e s t i n g  w i l l  n o t  
be performed onproduction a r t i c l e s  u n l e s s  t h e  c o n f i g u r a t i o n  
of t h e  product ion  article d i f f e r s  from t h e  q u a l i f i c a t i o n  
a r t i c l e  t o  such an ex ten t  t h a t  t h e  r i s k  t o  mission success  
j u s t i f i e s  t he  cost of such a test. 

16. 
as n e a r l y  i d e n t i c a l  to  KSC o p e r a t i o n s  as poss ib l e .  

Checkout ope ra t ions  used du r ing  q u a l i f i c a t i o n  w i l l  be 

17. Q u a l i f i c a t i o n  t e s t s  suppor t ing  F l i g h t s  AAP 1 and 2 
s h a l l  be completed p r io r  t o  t h e  launch of F l i g h t  1. 
O r b i t a l  i n t e r f a c e  q u a l i f i c a t i o n  t e s t s  involv ing  s p a c e c r a f t  
of F l i g h t s  1 and 2,and F l i g h t s  3 and 4 w i l l  be accomplished 
p r i o r  t o  launch of AAP 1. However, due t o  schedule  
c o n s t r a i n t s  i t  may become i m p r a c t i c a l  t o  accomplish o r b i t a l  
i n t e r f a c e  v e r i f i c a t i o n  of  Mission 3 / 4  p r i o r  t o  the  launch 
of Mission 1/2. I n  the event  of such c o n s t r a i n t s  o r b i t a l  
i n t e r f a c e  v e r i f i c a t i o n  of Mission 314 w i l l  be completed 
p r i o r  t o  t h e  launch of F l i g h t  3. 

18. 
a c t u a l  mounting i n  the s p a c e c r a f t  f o r  a l l  environmental  
tests wherein the equipment is expected t o  be a f f e c t e d  by 
t h e  s p a c e c r a f t  mounting. 

Equipment s h a l l  be mounted i n  a manner s imula t ing  the 
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The Q u a l i f i c a t i o n  T e s t  hardware w i l l  n o t  be used as f l i g h t  
hardware u n l e s s  a s p e c i f i c  w r i t t e n  waiver t o  do so is  granted  
by NASA. 

The sequence of  tests normally s h a l l  fo l low t h e  same o r d e r  
i n  which the  environments w i l l  be encountered du r ing  t h e  mission.  
However, schedul ing  of test equipment and o t h e r  f a c t o r s  may 
work an undue hardship  i n  a t tempt ing  t o  adhere t o  t h i s  c r i t e r i o n .  
Consequently,  t he  sequence of tests may be a l t e r e d  subsequent  
t o  approved changes t o  t h e  t e s t  s p e c i f i c a t i o n s .  

A f i n a l  environmental  q u a l i f i c a t i o n  test r e p o r t  must be 
submit ted t o  NASA-MSFC f o r  approval .  Disapproval  w i l l  be a 
c o n s t r a i n t  upon f l i g h t  q u a l i f i c a t i o n .  Consequently,  t h e  qual-  
i f i c a t i o n  t e s t  program should be scheduled a l lowing  s u f f i c i e n t  
time f o r  f a i l u r e s ,  rework during t e s t i n g ,  p repa ra t ion  of  t h e  
f i n a l  t es t  r e p o r t ,  and review a f t e r  submi t t a l .  

4.4.2.1 System Design V e r i f i c a t i o n  Test Program - The 
i n t e r c a r r i e r  v e r i f i c a t i o n  t e s t  program is necessary  t o  v e r i f y  
t h e  systems ope ra t ion  of the  v a r i o u s  carriers i n  the  launch 
and o r b i t  con f igu ra t ions .  This t es t  program is based on the  
assumption t h a t  a l l  experiments,  subsystems and i n t e g r a t e d  
experiment modules used i n  t h i s  test program have been q u a l i f i e d  
o r  a t  least  undergone des ign  v e r i f i c a t i o n  t e s t i n g .  Some i n t e -  
gnated experiment module q u a l i f i c a t i o n  tests may be performed 
dur ing  t h i s  tes t  program, h w e v e r ,  t h i s  t es t  program is  mainly 
f o r  t he  v e r i f i c a t i o n  o f  i n t e r f a c e s  between experiment carr iers .  
Any tes t  t h a t  involves  two o r  more c a r r i e r s  has  been inc luded  
i n  t h i s  s e c t i o n .  

This  t es t  program w i l l  be d iv ided  i n t o  t h r e e  bas i c  p a r t s :  
Launch c o m p a t i b i l i t y  t e s t s ,  Mission 112 o r b i t  c o n f i g u r a t i o n  
c o m p a t i b i l i t y  tes ts  and Mission 314 o r b i t  c o n f i g u r a t i o n  
c o m p a t i b i l i t y  tests.  

The launch conf igu ra t ions  f o r  F l i g h t s  1, 2 ,  3,  and 4 w i l l  
be t e s t e d  t o  v e r i f y  t h e  mechanical and e l e c t r i c a l  i n t e r f a c e s  
between c a r r i e r s .  The EMC design v e r i f i c a t i o n  tes t  w i l l  be 
performed a t  the  KSC launch pad wi th  the  f l i g h t  hardware. 

The t e s t  programs f o r  Mission 112 and Mission 314 o r b i t  
c o n f i g u r a t i o n s  w i l l  v e r i f y  a l l  o r b i t a l  con f igu ra t ions  and 
o p e r a t i o n s  t o  be accomplished du r ing  t h e s e  missions.  V e r i f i c a -  
t i o n  of c r i t i c a l  malfunction c o r r e c t i v e  a c t i o n s  and emergency 
procedures  and performance of s p e c i a l  tests ( i . e . ,  parametr ic  
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v o l t a g e ,  cont ingency tes ts ,  etc.)  w i l l  a l s o  comprise the  tes t  
pro gram. 

The tes t  requirements  which w i l l  be s a t i s f i e d  by the  
Systems Design V e r i f i c a t i o n  T e s t  Program are  summarized i n  t h e  
fo l lowing  tes t  flow, F igure  8. 
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4 . 4 . 3  R e l i a b i l i t y  Tests - S p e c i f i c  r e l i a b i l i t y  t e s t i n g  t o  
ga the r  r e l i a b i l i t y  d a t a  w i l l  n o t  be accomplished by t h e  PIC 
f o r  t h e  AAP. The de termina t ion  o f  numeric r e l i a b i l i t y  f o r  a 
system, o r  p o r t i o n  the reo f ,  w i l l  be determined from d a t a  
genera ted  i n  des ign ,  development, and q u a l i f i c a t i o n  t e s t i n g .  
These tests w i l l  se rve  i n  l i e u  of  a s p e c i f i c  r e l i a b i l i t y  t e s t  
program by v i r t u e  of t h e  test c o n d i t i o n s  chosen. T h i s  d a t a  
w i l l  be c o l l e c t e d  by a s i n g l e  o r g a n i z a t i o n  ( see  S e c t i o n  4 . 6 . 6 ) ,  
and w i l l  be a v a i l a b l e  as requi red  f o r  r e l i a b i l i t y  assessments .  

R e l i a b i l i t y  Engineer ing w i l l  supply a l is t  of a l l  t hose  
items f o r  which they  w i l l  need da ta .  When q u a l i f i c a t i o n  tes ts  
are planned f o r  any of these  items, R e l i a b i l i t y  Engineer ing  
w i l l  be given an oppor tun i ty  t o  r e q u e s t  any ex tens ion  of  t h e s e  
t e s t s  ( o f f - l i m i t s  tests) for r e l i a b i l i t y  p r e d i c t i o n s .  The 
extended q u a l i f i c a t i o n  tes ts  reques ted  may be a tes t  t o  f a i l u r e  
of  t he  test sample o r  some preset maximum time o r  va lue  t o  
determine a margin o f  s a f e t y .  

Where t e s t - t o - f a i l u r e  is r e q u i r e d  prime emphasis s h a l l  be 
placed on time and /o r  cyc le s .  The e l e v a t i n g  of environmental  
stresses beyond those  p red ic t ed  o r  measured should be kept  t o  
a minimum c o n s i s t e n t  w i t h  the  u n c e r t a i n t y  of  t he  environment 
t o  be encountered i n  use .  Any hardware t h a t  has been 
sub jec t ed  t o  r e l i a b i l i t y  demonstrat ion t e s t i n g  w i l l  n o t  be used 
on f l i g h t  v e h i c l e s .  

4 . 4 . 4  Acceptance Tests - The term Acceptance Tests covers  
a broad spectrum of specific k inds  of tes ts .  For t h i s  mission,  
Acceptance T e s t s  are  def ined  as tes ts  performed t o  a s s u r e  
conf i rma t ion  t o  des ign  o r  s p e c i f i c a t i o n s  as a b a s i s  f o r  
I' acc e p t anc ell , 

Acceptance t e s t s  w i l l  c o n s i s t  of f u n c t i o n s  p e r t i n e n t  t o  
o p e r a t i n g  requirements  of  t he  s p e c i f i c  components, subsystem, 
o r  system. The tests may o r  may n o t  i nc lude  environmental  
c o n d i t i o n s .  Typica l  of these tests are f low r a t e ,  v i b r a t i o n ,  
o p e r a t i n g  p r e s s u r e ,  leakage, h e a t  t r a n s f e r ,  vo l t age  r e g u l a t i o n ,  
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phase l a g ,  ga in  and p res su re  drop. An acceptance t e s t  r e p r e s e n t s  
a l e v e l  of  confidence milestone i n  t h e  o v e r a l l  t es t  program. 
A l l  CEI rece ived  by the  PIC s h a l l  show evidence of s u c c e s s f u l  
completion of p re -de l ive ry  acceptance (PDA) t e s t  programs. 
These tests s h a l l  inc lude  complete o p e r a t i o n a l  and f u n c t i o n a l  
checks' t o  i n s u r e  t h a t  t h e  equipment is f l i g h t  worthy. 

A t  i n t e rmed ia t e  p o i n t s  during the  manufacturing process  and 
p r i o r  t o  the  s ta r t  of t h e  f i n a l  manufacturing checkout ,  " I n  
Process" t e s t i n g  may be performed, The n e c e s s i t y  f o r  t h e s e  
tes ts  s h a l l  be based on t h e  complexity of t h e  component and 
t h e  f a b r i c a t i o n  and packaging techniques u t i l i z e d .  Typica l  
tests performed i n  t h i s  ca tegory  are  p res su re  and l e a k  checks,  
and e l e c t r i c a l  tes ts  t o  i d e n t i f y  a random anomalous item. 
I n  process  tests w i l l  be accomplished on a l l  new b u i l d  o r  
modified components and w i l l  be s p e c i f i e d  f o r  a l l  o f f - the - she l f  
hardware t h a t  w i l l  be u t i l i z e d .  

A l l  components, subsystems, systems o r  c a r r i e r s  shipped 
from remote f a b r i c a t i o n  s i t e s  t o  MSFC o r  o t h e r  assembly 
l o c a t i o n s  s h a l l  be subjec ted  t o  a Receiving Inspec t ion  @&I) 
t es t  p r i o r  t o  inco rpora t ing  them i n t o  a h igher  l e v e l  assembly. 
This  r e c e i v i n g  in spec t ion  w i l l  be on ly  t h a t  necessa ry  t o  v e r i f y  
t h a t  no sh ipp ing  damage has  occurred ,  i . e . ,  l i m i t e d  o r  no 
d e t a i l e d  f u n c t i o n a l  checkout w i t h  maximum emphasis on v e r i f i c a -  
t i o n  of documentation and inspec t ion  f o r  phys i ca l  damage. A f t e r  
R&I,  c e r t a i n  CEI's may be se l ec t ed  f o r  P r e - I n s t a l l a t i o n  
Acceptance (PIA) t e s t s ,  These t e s t s  are performed on f l i g h t  
and backup hardware fol lowing d e l i v e r y  t o  t h e  i n t e g r a t i o n  
f a c i l i t y ,  bu t  p r i o r  t o  i n t e g r a t i o n .  These tes ts  f u r t h e r  i n s u r e  
the  equipment has n o t  been damaged i n  handl ing  and sh ipping  and 
i s  s t i l l  i n  a f l i g h t  worthy cond i t ion .  

4.4.5 Pre-Use Checkout of GSE and STE - GSE and STE check- 
o u t  p r i o r  t o  f i r s t  usage i s  accomplished t o  v e r i f y  the  - 
c o n d i t i o n  of t he  equipment f o r  u se  and t o  demonstrate  i t s  
o p e r a b i l i t y  and compa t ib i l i t y  w i t h  f l i g h t  hardware. Genera l ly ,  
t h i s  v e r i f i c a t i o n  s h a l l  be achieved through t h e  u t i l i z a t i o n  of 
ground suppor t  equipment previously u t i l i z e d  i n  the  bas i c  
Apollo program and through u t i l i z a t i o n  of  the  ground support  
equipment i n  conjunct ion  with t h e  ground q u a l i f i c a t i o n  of the 
s p a c e c r a f t  equipment. 

Apollo App l i ca t ions  GSE and ST'E w i l l  be c l a s s i f i e d  i n t o  
two c a t e g o r i e s  r e l a t i v e  t o  the t e s t i n g  requi red :  1) Mission 
E s s e n t i a l  Equipment i s  t h a t  whose f a i l u r e  could endanger the 
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f l i g h t  crew o r  ground personnel ,  o r  could  a b o r t  o r  s i g n i f i c a n t l y  
de l ay  t h e  launch;  2) Mission Support  Equipment c o n s i s t s  of 
hand l ing  and s e r v i c i n g  equipment, t h e  f a i l u r e  of  which would n o t  
r e s u l t  i n  unsafe  cond i t ions ,  l e n g t h l y  repair t imes ,  o r  launch 
de l a y .  

Design and performance parameters f o r  modified o r  new Mission 
E s s e n t i a l  Equipment w i l l  be more s t r i n g e n t  than those  f o r  
modif ied o r  new Mission Support Equipment. 

The purpose of  GSE and STE pre-use checkout i s  t o  prove 
t h a t  a l l  ground equipment is capab le  of performing i t s  
a s s igned  t a sk .  The t e s t s  w i l l  ensure  t h a t  a minimum of d e l a y  
i s  experienced du r ing  veh ic l e  checkout and launch by d i scove r -  
i n g  and c o r r e c t i n g  a l l  equipment anomalies  p r i o r  t o  f i r s t  usage 
w i t h  t h e  f l i g h t  a r t i c l e .  Ground suppor t  equipment, a t  t h e  
i n s t a l l a t i o n  s i t e ,  s h a l l  be checked o u t  i n i t i a l l y  through s e l f -  
v e r i f i c a t i o n  o r  o t h e r  a p p r o p r i a t e  means p r i o r  t o  connect ion 
w i t h  each i tem of spacec ra f t  hardware. Af t e r  connec t ion  of 
ground suppor t  equipment t o  s p a c e c r a f t  i tems,  a systems 
c o m p a t i b i l i t y  check s h a l l  b e  made p r i o r  t o  beginning t h e  check- 
o u t  of t he  s p a c e c r a f t .  

GSE and STE w i l l  n o t  be u t i l i z e d  wi th  f l i g h t  hardware p r i o r  
t o  t h e  completion o f  acceptance tests. 

F i n a l  acceptance  tests of GSE and STE w i l l  n o t  be cons ide red  
complete u n t i l  t h a t  equipment has  been p rope r ly  mated and 
ope ra t ed  wi th  t h e  app l i cab le  s p a c e c r a f t  e lement;  and,  c o m p a t i b i l i t y  
tes ts  have been performed t o  ensu re  t h a t  a l l  f u n c t i o n a l  and 
phys ica l  i n t e r f a c e s  are p e r f e c t ,  and t h a t  t he  GSE/STE can  
s u c e s s s f u l l y  demonstrate  its designed f u n c t i o n ( s ) .  

4.4.6 Prelaunch Checkouts - The prelaunch checkout of a 
v e h i c l e  and i ts  systems a s su res  t h a t  t h e  v e h i c l e  i s  ready t o  
launch and t h a t  t h e  ground equipment i s  ready t o  suppor t  t h e  
launch. This  checkout may inc lude  a countdown, f l i g h t  r e a d i -  
n e s s  tes ts ,  combined f u n c t i o n a l  tes ts ,  a l l  systems t e s t s ,  a 
s imula ted  f i r i n g  wi th  a l l  launch equipment o p e r a t i n g  and a 
f l i g h t  s imula t ion  program. The primary goa l  of  the  prelaunch 
checkout i s  t o  a s c e r t a i n ,  on t h e  ground, t h a t  a l l  sys t ems  can  
ach ieve  t h e i r  intended missions.  

A continuum of f low sha l l  occur  i n  the  t e s t  p lans  and 
procedures  from payload i n t e g r a t i o n  through launch. The p r e -  
launch checkout of c a r r i e r  experiment modules a t  KSC w i l l  be 
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i n t e g r a t e d  i n t o  t h e  normal Apollo t es t  flow. 
g r a t i o n  sha l l  p r e s e n t  t he  l e a s t  d i s tu rbance  of t h i s  Apollo flow 
while  g i v i n g  maximum miss ion  assurance  t o  the  i n t e g r a t e d  e x p e r i -  
ment c a r r i e r .  All systems, which a r e  shipped t o  the launch s i t e  
from a r e n o t e  l o c a t i o n ,  shall be sub jec t ed  t o  a complete and 
thorough Receiving Inspec t ion  p r i o r  t o  mounting t h e  system on a 
c a r r i e r  or launch v e h i c l e .  

The manner of  i n t e -  

The KSC checkout a c t i v i t i e s  can be regarded as an  ex tens ion  
The normal pre launch  p re -  of  t h e  payload i n t e g r a t i o n  func t ion .  

p a r a t i o n  o f  t h e  s p a c e c r a f t ,  p r i o r  t o  mating it with t h e  l aunch  
veh ic l e ,  s h a l l  be conducted i n  t h e  Merritt I s l a n d  Launch Area 
(MILA), Manned Space Operat ions Bui ld ing  (MSOB) . A t  t h e  con- 
c l u s i o n  of  t h e  MSOB a c t i v i t i e s ,  launch a c t i v i t i e s  will commence 
on t h e  c m b i n e d  b o o s t e r  and s p a c e c r a f t .  

During t h i s  f i n a l  phase o f  ground test a c t i v i t y ,  all f l i g h t  
e l e c t r i c a l  and mechanical connectors,  once mated i n  t h e  space- 
c r a f t ,  w i l l  not  be  disconnected f o r  checkout purposes .  I n  t h e  
event  t h a t  " t r o u b l e  shoot ing" i s  r equ i r ed ,  a procedure approved 
by t h o s e  agencies  a f f e c t e d  s h a l l  be u t i l i z e d  and all s t e p s  t a k e n  
s h a l l  be documented i n  d e t a i l ,  Should it become necessary  t o  
u t i l i z e  s p a r e s  o r  t o  modify a s p a c e c r a f t  system dur ing  t h e  cour se  
of a t e s t ,  t hose  minimum t e s t s ,  which are necessary  t o  r e - e s t a b -  
l i s h  confidence i n  t h e  u n i t  o r  system t h a t  has  been a f f e c t e d ,  
must be repea ted .  The i n s t a l l a t i o n  of  l a t e - a r r i v i n g  experiments  
w i l l  n e c e s s i t a t e  a complete f u n c t i o n a l  test  of  t h e  new item, as 
i n s t a l l e d ,  and a demonstration of i t s  c a p a b i l i t y  t o  f u n c t i o n  
p r o p e r l y  w i t h  i n t e r f a c i n g  equipment. 

Wherever p r a c t i c a l ,  t h e  p r e f e r r e d  m e t h o d  of i n s t a l l e d -  
experiment r e p a i r  shall c o n s i s t  of removal and replacement of  
t h e  f a u l t y  element at t h e  major f u n c t i o n a l  component l e v e l .  I n  
p l a c e  r e p a i r  of  a component a t  t h e  PIF o r  launch  s i t e  l o c a t i o n ,  
without  removal from t h e  major assembly, s h a l l  b e  accomplished 
on ly  when t h e  fol lowing condi t ions  are s a t i s f i e d .  

a. 
program t ime c o n s t r a i n t s ;  

The f a i l e d  component cannot  b e  r ep laced  w i t h i n  t h e  

b .  
a v a i l a b l e  t o  ensure r e l i a b i l i t y  of  component r e p a i r e d ;  

Adequate t e s t i n g  and c a l i b r a t i o n  equipment a r e  r e a d i l y  

c .  Q u a l i f i e d  personnel  are a v a i l a b l e  f o r  r e p a i r  and checkout;  

d. 
personnel  i s  obta ined .  

Concurrence of  a l l  a f f e c t e d  management and/or c o n t r a c t o r  
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A l l  r e p a r a b l e  components, which are removed from c a r r i e r -  
i n s t a l l e d  experiment systems o r  GSE, s h a l l  be r e p a i r e d  by t h e  
p r i n c i p a l  i n v e s t i g a t o r  or his experiment c o n t r a c t o r .  I n  gene ra l ,  
this r e p a i r  concept w i l l  r e q u i r e  component r e p a i r  at t h e  PIF o r  
w i t h i n  an area at the launch s i te  des igna ted  f o r  t h i s  purpose.  

4.4.7 F l i g h t  Support  Tests - The purpose of f l i g h t  suppor t  
t e s t i n g ,  as a p p l i c a b l e  t o  the i n t e g r a t i o n  a c t i v i t y ,  i s  to be able 
t o  d u p l i c a t e  and r e s o l v e ,  on t h e  ground, any anomaly occur r ing  
i n  f l i g h t .  A l l  AAP e q u i p e n t  and parameters  will be c l o s e l y  
monitored du r ing  f l i g h t  i n  o r d e r  t o  establish an e a r l y  i d e n t i f i -  
c a t i o n  of  any module, system o r  subsystem which demonstrates  
abnormal performance o r  unusual c h a r a c t e r i s t i c s  of appearance,  
and t o  measure and eva lua te  the  e x t e n t  and e f f e c t s  of  t h e  
d e v i a t i o n .  
i n  t h e  o r b i t  c o r i i g u r a t i o n  du r ing  the f l i g h t .  

These tests r e q u i r e  tha t  t h e  ground tes t  hardware be  

4.4.8 P o s t f l i g h t  Tests - The purpose of p o s t f l i g h t  testing 
i s  t o  a c c u r a t e l y  e v a l u a t e  the e f f e c t s  of a r i g o r o u s  space  f l i g h t  
o p e r a t i o n  on the f l i g h t  hardware us ing  a pro to type  t e s t b e d .  
Anomalies occur ing  i n  f l i g h t  w i l l  be cause f o r  ex tens ive  retest  
of p r o t o t y p e  models of t h e  d i s c r e p a n t  hardware t o  determine,  
i s o l a t e  and i d e n t i f y  t he  cause of  t h e  anomaly. The p o s t f l i g h t  
tes ts  performed, and the  subsequent data eva lua t ion ,  s h a l l  be . 
accomplished t o  procedures  and methods that have been approved 
by NASA. 

4.5 Tes t  R e s p o n s i b i l i t i e s  - A tes t  program of  t h e  magnitude 
of  t h e  Apollo Appl ica t ions  Program invo lves  many c o n t r a c t o r s ,  
s e v e r a l  NASA c e n t e r s  and an I n t e g r a t i n g  Cont rac tor .  
o r g a n i z a t i o n s  o r  agencies  has  s p e c i f i c  t es t  r e s p o n s i b i l i t i e s .  
This s e c t i o n  covers  t he  r e s p o n s i b i l i t i e s  f o r  each o rgan iza t ion ,  
d e f i n e s  i n t e r f a c e s  between them and p rov ides  f o r  e smooth t e s t  
f low from des ign  t e s t i n g  through launch  and p o s t f l i g h t  t e s t i n g .  
F igu re  9 shows, i n  ma t r ix  form, the b a s i c  broad r e s p o n s i b i l i t i e s  
of t h e  va r ious  o rgan iza t ions  i n t e r f a c i n g  with the o v e r a l l  AAP 
T e s t  Program. D e t a i l e d  d e s c r i p t i o n s  of t h e  r e s p o n s i b i l i t i e s  and 
f 'unc t ions  of each o rgan iza t ion  w l l l  be further de f ined  i n  sub- 
s i d i a r y  d e t a i l e d  tes t  plans which w i l l  be genera ted  p r i o r  t o  
t h e  a c t u a l  commencement of testing. 

Each of  t h e s e  

The I n t e r f a c e  Cont ro l  Documents ( ICDS) shall d e l e g a t e  
r e s p o n s i b i l i t i e s  r e l a t i n g  t o  t h e  i n t e g r a t i o n  and tes t  of  a l l  AAF' 
hardware. T h i s  document w i l l  a l s o  s p e c i f y  t h o s e  i n t e r f a c e s  
between t h e  c a r r i e r ,  experiments and launch v e h i c l e  which r e q u i r e  
c o o r d i n a t i o n  between the var ious  c o n t r a c t o r s .  
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4.5.1 Experiment Developer - The r o l e  of the  Experiment 
Developer cons is t s  of two main functions; t h a t  of a Principal  
Invest igator  and that of an & p e r b e n t  Contractor. For some 
experiments, one agency may assume both functions. 

0 

a. 
i s  responsible f o r  t he  s c i e n t i f i c  i n t e g r i t y  of the  individual 
experiment. 
for the  performance requirements of  t h e  experiment. He is 
also responsible f o r  the  following spec i f ic  items: 

Principal  Investigator - The Principal  Invest igator  (PI) 

He has t h e  primary respons ib i l i ty  and au thor i ty  

1) Provide an experiment plan. The plan will describe 
each experiment’s f l i g h t  objective,  mission p r o f i l e  and 
operating procedures, d a t a  and support requirements, 
experiment configuration, t e s t  requirements, and expected 
results . 
2) 
supported by tes t  sequence plans,  f o r  use at  t h e  PIF and 
KSC prelaunch checkout and in- f l igh t  operations.  

Provide experiment checkout and monitor programs, 

3) 
ment in tegra t ion  operations, ground tes t  and f i e l d  
maintenance at t h e  PIF and at KSC. 

Technical surveil lance and assis tance during experi-  

4) 
f l i g h t  and preparation of the required reports .  

Analysis of t h e  t e s t  data a f t e r  each PIC t e s t ,  the  

5 )  Assurance t h a t  t h e  t e s t  programs on t h e  equipment 
meet the object ives  o f  the invest igat ion,  and r e f l e c t  
the  AAP environmental and in te r face  constraints .  

b. Experiment Contractor - The experiment contractor  i s  
responsible f o r  the design, development qua l i f ica t ion  and 
support of the  experiment. Specif ical ly ,  he i s  responsible 
f o r :  

1) 
supporting GSE, and experiment pecul iar  t e s t  equipment 
t o  t h e  PIF i n  a timely manner p r i o r  t o  payload integra-  
t i o n  and testing. 

Delivery of t h e  f l i g h t  qua l i f ied  experiments, 

2) 
q u a l i f i c a t i o n  t e s t s  on a qual i f ica t ion  model, t o  insure 
t h e  f l i g h t  readiness of t h e  experiment equipment. As a 
system contractor ,  the Experiment Contractor has full 
respons ib i l i ty  t o  prepare the  qua l i f ica t ion  t e s t  plan, 

The development/verification tests, and necessary 

. . _.. . . . ,  
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conduct the tes t ,  and prepare a q u a l i f i c a t i o n  tes t  report .  
Both the  plan and the f i n a l  report  w i l l  be reviewed by 
NASA, the  PI, and the In tegra t ion  Contractor. 

3) 
t h e  experiment at  t h e  Experiment Developer ' s f a c i l  i t y  . Predelivery testing, through acceptance t e s t i n g ,  of' 

4) 
ins t ruc t ions  and procedures t o  t h e  In tegra t ing  Contractor 
i n  s u f f i c i e n t  t i m e  f o r  procedure in tegra t ion  and approval 
p r i o r  t o  payload integrat ion and test .  

Furnishing t e s t  c r i t e r i a ,  spec i f ica t ions ,  operating 

5) Providing experiment fami l ia r iza t ion ,  programing, 
operations and maintenance t r a i n i n g  f o r  PIC and NASA AAP 
personnel. 

6 )  Provisioning spares f o r  experiment components and 
assuring t h e i r  ready a v a i l a b i l i t y  should anomalies o r  
malfunctions occur during Integrat ion and Prelaunch Tests .  

7) 
PIF and at  KSC. 

Providing f i e l d  maintenance f o r  experiments at the 

8) Furnishing experiment t e s t  performance d a t a  t o  t h e  
PIC as a b a s i s  for  performance comparison during i n t e -  
grated t e s t  and checkout. 

P r i o r  t o  del ivery of t h e  f l i g h t  qua l i f ied  experiment, t he  
e x p e r b e n t  developer w i l l  furnish technical  data  t o  t h e  PIC. He 
will a lso  monitor the  Payload In tegra t ing  Contractor during any 
experiment t e s t i n g  at t h e  PIF and KSC and assist i n  the prepara- 
t ion ,  operation and maintenance of the experiment when 2equested. 

Following receiving and inspection at t he  PIF, t h e  experiments 
will be moved t o  the  experiment accommodation area where the  
experiment developer can perform any necessary experiment c a l i -  
brat ion,  modification o r  m c t i o n a l  checkout. The PIF w i l l  
contain t h e  required space and common type test  equipment, e.g., 
meters, gauges, s t r i p  char ts ,  recorders,  e t c .  The experiment 
developer w i l l  be required t o  provision any spec ia l  experiment 
GSE and STE necessary t o  ver i fy  t h e  functional i n t e g r i t y  of the 
experiment. 

The Experiment Developer w i l l  not be permitted t o  i n s t a l l  o r  
remove experiment hardware from the integrated c a r r i e r ,  nor will 
he be permitted t o  m a k e  connections o r  disconnections, conduct 
GSE operations,  conduct servicing o r  stowage operations,  o r  
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alter any s t ruc ture .  He shal l  assist i n  t h e  preparation of test 
procedures but will not be responsible f o r  technica l  in tegra t ion  
nor the  accomplishment of integrated tests. 

4.5.2 Support Subsystems Contractor - The Support Subsys t e m s  
Contractor will be responsible f o r  t h e  fabr ica t ion  and delivery 
of t h e  support subsystems components t o  t h e  in te r face  specif ica-  
t i o n s  imposed by the  spec i f ic  mission. 
w i l l  be conducted by t h e  subsystems component contractor  a t  h i s  
f a c i l i t y  p r i o r  t o  shipment of the components t o  t he  payload 
in tegra t ing  f a c i l i t y .  
subsystem components e l e c t r i c a l  and mechanical i n t e r f a c e s  and t h e  
p a r t i c u l a r  mission environments. 
t r a c t o r  i s  charged with delivering t o  t h e  PIC at  the PIF a filly 
f l i g h t  qua l i f ied  CEI. 

The performance tes ts  

The t e s t  requirements will concern t h e  

The support subsystems con- 

4.5.3 Carr ie r  Contractor - The AJW Carrier Contractor s h a l l  
be responsible f o r :  

a. Completion of all test ing,  through acceptance t e s t i n g  of 
t h e  c a r r i e r ,  t o  in te r face  spec i f ica t ions  at  t h e  c a r r i e r  con- 
t r a c t o r  ' s f a c i l i t y  . 
b. Supporting t h e  PIC BB rep i red ,  i n  performing integrated 
module t e s t i n g  by assigning personnel d i r e c t l y  t o  t h e  Payload 
Integrat ion Test Conductor. The assigned personnel w i l l  
operate t h e  associated c a r r i e r  checkout equipment at t h e  
d i rec t ion  of the PIC Test Conductor. 

c . Supplying tes t  specifications,  c r i t e r i a ,  procedures and 
operating i n s t r u c t i o n s  t o  the Integrat ing Contractor i n  
s u f f i c i e n t  t i m e  so tha t  procedures may be integrated and 
approved before del ivery of the hardware f o r  experiment 
i n s t a l l a t i o n  and integrated testing. 

d. Provisioning spares for  components having a high pro- 
port ionate  share of fa i lure .  

4.5.4 The Payload Integration Contractor (PIC) - The Payload 
Integrat ion tes t  function i s  t h a t  e f f o r t  of demonstrating t h a t  
t h e  integrated payload w i l l  perform to  t h e  required spec i f ica t ions  
and assure mission success. 
direct ion,  with t h e  respons ib i l i ty  for  in tegra t ing  experiments 
i n t o  the Ekperiment Carriers and f o r  t h e  del ivery of f l i g h t -  
qua l i f ied  integrated experiment c a r r i e r s .  Test tasks t h a t  will 
be accomplished by the PIC include: 

The PIC is charged, under MSFC 



* ED-200 2 -49 
7 A p r i l  1967 

0 
Page 48 

a. In tegra t ion  of t he  experiments and c a r r i e r s  i n t o  an 
in tegra ted  experiment car r ie r  qua l i f ied  for  f l ight .  

b. Monitoring and evalueking, i n  conjunction with NASA 
personnel, the adequacy of the q u d i f i c a t l o n  and acceptance 
programs f o r  the individual experiments and t h e  c a r r i e r s .  
Where the PIC considers these programs inadequate, he sha l l  
recommend t h e  appropriate cor rec t ive  ac t ion  t o  NASA-MSFC. 

c .  
problems and control  of experiment t o  c a r r i e r  and c a r r i e r  to 
c a r r i e r  interfaces .  When test operation cons t ra in ts  impose 
spec i f ic  in te r face  requirements between c a r r i e r  contractors  
(e ,g . ,  between AM and S-IVB contractors) ,  the PIC sha l l  
recommend t o  MSFC t h a t  such in te r face  requirements be included 
i n  t h e  in te r face  specif icat ions “vetween those contractors .  

Providing recommendations t o  NASA regarding compatibi l i ty  

d. 
ment compatibil i ty t e s t s .  

Conducting and performing all integrated payload develop- 

e. 
the integrated c a r r i e r .  

Performance of experiment testing after i n s t a l l a t i o n  i n  

f .  
tes t  of the in tegra ted  experbent  c a r r i e r s .  

Conducting an integrated checkout and overa l l  systems 

g. The development of specif icat ions which establish t h e  
tes t  requirements f o r  experiment-unique support equipment 
and the development of  t e s t  procedures f o r  demonstrating 
performance of such equipment. 

h. 
spec i f ica t ions  f o r  each integrated experiment c a r r i e r .  

Preparing and providing t o  NASA d e t a i l e d  performance 

i. Par t ic ipa t ing  i n  t h e  preparation of test i n t e r f a c e  
control  documents. 

j .  Par t ic ipa t ing  as a consultant t o  NASA-KSC i n  t h e  check- 
out of the experiment modules. 

k. Providing l i a i s o n  with experiment developers, spacecraft  
manufacturers and various NASA mission experiment support 
centers  r e l a t i v e  t o  test functions. 

1. Preparing and releasing tes t  d i rec t ives ,  coordinatlng 
t e s t  changes, preparing test schedules, scheduling and 
chairing the  test  review board meetings, obtaining NASA 
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concurrence on test completion, and r e l e a r i n g  per iodic  t e s t  
program and s t a t u s  repor t s .  

m. 
manning the experiment and support  subeystem consoles.  

Providing a qua l i f i ed  t es t  conductor and test  crews, 

n. 
test  a c t i v i t i e s  including thosa of t he  c a r r i e r  con t r ac to r s  
a t  the  PIP. 

Scheduling, cont ro l l ing ,  coordinat ing,  and d i r e c t i n g  a l l  

0 .  
evalua t ion  of a l l  da ta  acquired during in t eg ra t ion  t e s t i n g .  

Acquiring a l l  t e s t  data and providing t e a t  engineer ing 

p. Maintaining a c e n t r a l  test  documentation and t a r t  da ta  
c o l l e c t i o n  center  for  the  program. 

q. Preparing, va l ida t ing  and maintaining t e s t  procedures for :  

1) 
checkout . Performing integrated experiment module t e s t  and 

2) Setup and operat ion of test equipment. 

3) 
t e s t s .  

Performing in t eg ra t ion  development and qua l i f  i c a t i o n  

4) Control l ing in t eg ra t ion  t e s t  operat ions a t  the  PIF. 

r. Preparing tes t  plans for  KSC AAP Tes t  Operations. 

s. Provide technica l  ase is tance  in the  prepara t ion  of pre- 
launch checkout procedures u t i l i z i n g  t e s t  requirements 
provided by MSFC . 
4.5.4.1 Support Subsystems - The PIC e h a l l  be respons ib le  

fo r  t he  f ol 1 ow ing suppor t sub sy stems t e s t  r equ ir ement 8 : 

a. Approving the  predelivery acceptance t e s t s  a t  the 
support  subsystems contractor  's f a c i l i t y  . 
b. 
ver i fy  t h a t  no shipping damages have occurred. A p a r t  of 
t he  rece iv ing  inspec t ion  will c o n s i s t  of an eva lua t ion  of 
the  data  t o  assure  compliance wi th  the  in t e r f ace  
spec i f  i ca t ions .  

Performing a support  subsystem rece iv ing  inspec t ion  t o  
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c. Performing p r e - i n s t a l l a t i o n  f u n c t i o n a l  checkout of 
those subsystem components which cannot be f u n c t i o n a l l y  
eva lua ted  a f t e r  i n s t a l l a t i o n  i n t o  the  c a r r i e r .  

d. Development and qual i f  i c a t i o n  t e s t i n g  of a l l  new-build 
support  subsystems a t  the PIF by the  PIC. 

e. 
subsystems which a re  an MSFC r e s p o n s i b i l i t y .  

Acquiring a l l  prelaunch d a t a  on t h e  experiment support  

4.5.4.2 Experiments - The PIC shall be r e spons ib l e  f o r  
t h e  fo l lowing  experiment t e s t  a c t  i v i t  ies : 

a.  Approving experiment acceptance test procedures.  

b ,  
t h a t  no sh ipping  damages have occurred and eva lua t ing  
accompanying d a t a  f o r  compliance wi th  i n t e r f a c e  spec i -  
f i c a t i o n s .  

Performing experiment r e c e i v i n g  in spec t ion  t o  v e r i f y  

c. 
ment and experiment support subsystem d a t a  acquired 
dur ing  the  i n t e g r a t i o n  and prelaunch checkout cyc le  f o r  MSFC 
c a r r i e r s  . 

Provid ing  a t e s t  engineering a n a l y s i s  of a l l  exper i -  

4.5.4.3 C a r r i e r  - The Payload I n t e g r a t i o n  Cont rac tor  s h a l l  
be r e spons ib l e  f o r  t h e  following a c t i v i t i e s  i n  t h e  a r e a  of 
c a r r i e r  t e s t i n g :  

a. Recommending t o  NASA-MSFC c e r t a i n  app l i ca3 le  s p e c i f i c  
i n t e r f a c e  requirements  t o  be incorpora ted  i n t o  the i n t e r -  
f a c e  agreements between c a r r i e r  c o n t r a c t o r s  as requi red  
by t e s t  ope ra t ion  cons t ra in ts .  

b . Performing a c a r r i e r  r e c e i v i n g  in spec t ion  c o n s i s t i n g  
of a v i s u a l  check f o r  damage and an  eva lua t ion  of t h e  
accompanying paperwork f o r  compliance wi th  the  i n t e r f a c e  
spec i f  k a t  i ons  . 
C. A s s i s t i n g  i n  combined system and o v e r a l l  t e s t s  a t  
MSC, a s  r equ i r ed ,  t o  support MSFC i n t eg ra t ed  c a r r i e r s .  

4.5.4.4 I n t e g r a t e d  Car r i e r s  - In t eg ra t ed  c a r r i e r  t e s t i n g  
is covered i n  d e t a i l  i n  Volumes I IS and IV. 
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4.5.5 NASA - The r e s p o n s i b i l i t y  of t he  NASA a r e  def ined  i n  - 
Exhib i t  B ,  Program and Technical Guidel ines  of t he  Phase C 
Cont rac t .  

4.6 T e s t  Documentation and Control  - The I n t e g r a t i n g  
Contractor  i s  r e spons ib l e  for  the  es tab l i shment  and c o n t r o l  
of a l l  tes t  documentation required t o  r e f l e c t  the f u l f i l l m e n t  
of the  i n t e g r a t i o n  test program. There a r e  many suppor t ing  
documents which a r e  e s s e n t i a l  t o  the  o v e r a l l  con t ro l  and 
management of an e f f e c t i v e  t es t  program a s  s p e c i f i e d  w i t h i n  
t h i s  tes t  plan.  This  s ec t ion  provides  i d e n t i f i c a t i o n  of t h e  
minknum tes t  documents required;  a d e s c r i p t i o n  of t h e i r  p u r -  
pose,  o b j e c t i v e s  and con t ro l ;  assignment of r e s p o n s i b i l i t i e s ;  
and, d e t a i l s  of implementation t o  achieve an e f f e c t i v e  t e s t  
program. 
t y p e s  of t e s t  documentation a r e  depic ted  i n  F igu re  10. 

R e s p o n s i b i l i t i e s  fo r  p repa ra t ion  c?f the var ious  

This  s e c t i o n  e s t a b l i s h e s  t h e  d u t i e s  and r e s p o n s i b i l i t i e s  
of a da t a  a n a l y s i s  team which w i l l  a c t i v e l y  p a r t i c i p a t e d  i n  
a l l  t e s t  eva lua t ions ,  da t a  reviews and w i l l  be cognizant  of 
any o v e r a l l  t e s t  problems or problem a reas .  This  team s h a l l  
a l s o  perform t rend  a n a l y s i s  on a l l  c r i t i c a l  items undergoing 
tests.  

4.6.1 Tes t  P lans  

4.6.1.1 General Test Plan - The General Test P lan ,  prepared 
by t h e  PIC, descr ibe8  the  ove ra l l  t es t  a c t i v i t i e s  f o r  the AAP 
i n t e g r a t i o n  func t ion .  
t e s t  o rgan iza t ion ,  management, tes t  p o l i c i e s  and requirements .  
Within t h i s  genera l  test plan a r e  o v e r a l l  d e s c r i p t i o n s  of the 
fol lowing subordinate  t es t  plans: 

This  p l an  p resen t s  the  program l e v e l  

a .  Development Tes t ing  

b .  Q u a l i f i c a t i o n  Tes t ing  

c .  System Design V e r i f i c a t i o n  

I 
d .  I n t e g r a t i o n  Checkout 

I e .  Prelaunch Checkout 

4.6.1.2 Mission Test Plans - The Mission T e s t  P lans  will 
be prepared by the  P I C  and s h a l l ,  as  a minimum, iden t i fy  the  
tes t  requirements  and t e s t  a c t i v i t i e s  which w i l l  l ead  t o  a 
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success fu l  mission in t eg ra t ion .  The Mission Test P lan  con ta ins  
o the r  p lans  which o u t l i n e  s p e c i f i c  and d e t a i l e d  tes t  r equ i r e -  
ments f o r  components, subsystems and systems. Each of t hese  
i t e m  or  a r t i c l e  t es t  plane w i l l  be subord ina te  t o  t h e  Mission 
Test P lan  and w i l l  comply wi th  a l l  the  requirements  
e s t a b l i s h e d  w i t h i n  t h i s  plan. 

4.6.1.3 Deta i led  Test P lans  - Copies of each d e t a i l e d  tes t  
p l an  prepared by CEI manufacturers o r  o the r  agencies  s h a l l  be 
submitted t o  t h e  I n t e g r a t i n g  Cont rac tor  p r i o r  t o  t h e  scheduled 
commencement of t e s t i n g .  The format of each d e t a i l e d  test 
p l an  w i l l  be l e f t  t o  t h e  d i s c r e t i o n  of the r e spons ib l e  
manufacturer and/or t he  t e s t i n g  agency a s  long a s  t h e  fo l lowing  
sub j e c t s / s e c t i o n e  a r e  included, a s  a minimum: 

a .  In t roduc t ion ,  c o n s i s t i n g  of t h e  purpose and scope of 
p l a n ,  o v e r a l l  program d e s c r i p t i o n  and phi losophy,  app l i cab le  
documents, d e f i n i t i o n s  and abbrev ia t ions .  

b.  Test program requirements inc luding  t e s t  c a t e g o r i e s  and 
d e s c r i p t i o n s ,  test p o l i c i e s ,  tes t  r e s p o n s i b i l i t i e s  of 
p a r t i e s  and agencies  involved and tes t  o b j e c t i v e s .  

c .  Tes t  documentation and da ta  handl ing inc luding  t e s t  
procedures ,  specif i c a t i o n s ,  r e p o r t s ,  monitor ing and c o n t r o l ,  
t e s t  da t a  and a n a l y s i s ,  procedure change processes ,  and 
unsa t  i s f  ac tory  cond it ion r e p o r t s  . 
d. T e s t  program support  requirements  and flow c o n s i s t i n g  
of flow diagrams, schedules ,  f a c i l i t y  and manpower r equ i r e -  
ments and necessary equipment. 

4.6.1.4 Test P lan  Control - NASA-MSFC has the  respons i -  
. b i l i t y  of c o n t r o l  of t es t  p lans  and subsequent tes ts .  All 
tes t  p l ans  w i l l  be reviewed by the  I n t e g r a t i n g  Contractor  t o  
determine i f  t he  requirements of the  o v e r a l l  mission tes t  
program a r e  being f u l f i l l e d  and a l l  program c o n s t r a i n t s  a r e  
be ing  followed. 

4.6.1.5 Test P lan  Updating - Test p lans  undoubtedly w i l l  
r e q u i r e  some changes and updat ing during the  l i f e  of t h e  
app l i cab le  miss ion .  Any changes t h a t  a r e  r equ i r ed  t o  an 
e x i s t i n g  tes t  p l an  must b e  submit ted,  and j u s t i f i e d  in d e t a i l ,  
t o  NASA. The PIC w i l l  review such proposed changes t o  deter-  
mine t h e i r  adequacy and compliance wi th  the  t es t  program 
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o b j e c t i v e s .  Changes recommended by t h e  PIC w i l l  then  be 
presented  t o  NASA f o r  concurrence, Af te r  approval  by t h e  PIC 
and NASA, a copy of the approved changes w i l l  be  r e tu rned  t o  
t h e  submi t t ing  organiza t ion .  The PIC w i l l  main ta in  a f i l e  of  
c u r r e n t  t es t  p lans  a t  a l l  t h e s .  

4.6.2 T e s t  D i r e c t i v e s  - A test  d i r e c t i v e ,  bear ing  author-  
i z a t i o n  s i g n a t u r e s  of NASA and t h e  PIC w i l l  be r equ i r ed  be fo re  
any i n t e g r a t i o n  tests a r e  e t a r t e d .  The f u l l y  s igned tes t  
d i r e c t i v e  w i l l  c o n s t i t u t e  t h e  a u t h o r i t y  f o r  a test t o  commence. 
It a l s o  se rves  a s  n o t i f i c a t i o n  t o  t h e  NASA and AAP c o n t r a c t o r s  
of immediately pending tests and provides  a media f o r  schedul ing 
s u r v e i l l a n c e  of spec i f  ic t e s t  a c t i v i t i e s  . 

An author ized  tes t  d i r e c t i v e  w i l l  i n d i c a t e  t h a t  all p r e t e s t  
requirements  have been s a t i s f i e d .  It w i l l  a l s o  s t a t e  t he  name 
of t h e  test planned, the procedure names and numbers t h a t  w i l l  
be u t i l i z e d ,  t he  p l ace ,  the  d a t e  and t h e  planned test s t a r t  
and completion time. The t e s t  d i r e c t i v e  w i l l  be submitted 
f o r  approval a minimum of  10 days p r i o r  t o  planned 
commencement of t e e  t ing . 

4.6.3 Test Spec i f i ca t ions  - The s p e c i f i c a t i o n s  e s t a b l i s h e d  
f o r  a test  s h a l l  specify the t e a t  o b j e c t i v e s  and performance 
c r i t e r i a ,  t e a t  i t e m ,  number and d i s p o s i t i o n  of test specimens, 
environmental  and performance cond i t ione ,  a l lowable maintenance, 
logging  requirements ,  manner a f  a n a l y s i s  and u t i l i z a t i o n  of 
test r e s u l t s ,  re tes t  requirements,  t e s t  l i m i t a t i o n s ,  t e s t  
equipment, test methods, r e l i a b i l i t y  goa l s ,  a l lowable f a i l u r e s  
per t es t  and d e f i n i t i o n  of f a i l u r e ,  and the  commodities and 
f a c i l i t i e s  used. These test s p e c i f i c e t i o n e  w i l l  f u l l y  
encompass design requirements,  cr i ter  ia  and spec i f  i c a t i o n s ,  

A component environmental q u a l i f i c a t i o n  tes t  s p e c i f i c a t i o n  
It s h a l l  be prepared f o r  a l l  components u s e d  i n  AAP aysteme. 

s h a l l  c o n t a i n  t h e  mandatory, minimum al lowable qual  i f  i c a t i o n  
t e s t  requirements  f o r  a l l  components i n  a s y s t e m ,  For a l l  
f l i g h t  components u s e d  i n  AAP systems, a component environ-  
mental  f l i g h t  acceptance t e a t  spec i f  i c a t i o n  w i l l  a l s o  be 
prepared.  
s h a l l  be subjec ted  t o  environmental f l i g h t  acceptance tests 
a s  r equ i r ed  by t h i s  spec i f i ca t ion .  

A l l  f l i g h t  components and f l i g h t  spare  components 

Test s p e c i f i c a t i o n s ,  c r i t e r i a  and ope ra t ing  i n s t r u c t i o n s  
s h a l l  be furn ished  t o  t h e  PIC by the  experiment con t r ac to r  of 
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each experiment and by each AAP c a r r  iex  c o n t r a c t o r .  These 
documents s h a l l  be del ivered i n  s u f f i c i e n t  time t o  allow 
p repa ra t ion  and approval of i n t e g r a t i o n  procedures be fo re  
experiment de l ive ry  fo r  p r e - i n s t a l l a t i o n  tests and subsequent 
i n s t a l l a t i o n  on the  c a r r i e r ,  

4.6.4 Test Procedure8 - All tes ts  s h a l l  be conducted i n  
accordance wi th  d e t a i l e d  t e s t  procedures prepared ,  processed 
and maintained by t h e  cognizant agencies .  These procedures 
shall implement and conform t o  t h e  r equ i r ed  tes t  methods a s  
def ined  w i t h i n  t h i s  t e s t  plan.  

Close adherence t o  t h e  fol lowing phi losophies  is requi red  
of t h e  PIC and o the r  agencies involved throughout t he  prepara-  
t i o n  of procedures fo r  the AAP. These phi losophies  a r e  
app l i cab le  t o  a l l  ground-oriented tes ts ,  s y s t e m  checks,  and 
mission s imula t ion  operat ions:  

a .  Test opera t ions  w i l l  be s tandard ized  a t  a l l  a r eas  where 
AAP t e s t i n g  is  accomplished. 

b .  
t o  t e s t  s p e c i f i c a t i o n e ,  

Procedures w i l l  be des igned  t o  demonstrate performance 

c .  Proceduree w i l l  be w r i t t e n  t o  in su re  t h a t  all c r i t i c a l  
ope ra t ions  r ece ive  incremental acceptance.  

Page 55 

d. Procedures w i l l  include adequate s a f e t y  precaut ions  f o r  
t h e  p r o t e c t i o n  of personnel and equipment. 

I 

e. Procedures w i l l  provide f o r  p o s i t i v e  i d e n t i f i c a t i o n ,  
removal,  and/or prevent ion of use of equipment t h a t  is 
d e f e c t i v e ,  obso le t e ,  or  f o r  which the  c a l i b r a t i o n  da te  has 
exp i r ed .  

f .  
review and approval cycle  before  usage. 

g. V e r i f i c a t i o n  of each acceptance procedure s h a l l  be 
performed on t h e  q u a l i f i c a t i o n  ar t ic le .  
c a t i o n  dur ing  acceptance tes ts  may be performed a t  the 
r eques t  of the NASA. 

Each procedure w i l l  be  subjec ted  t o  a comprehensive 

Addit ional  ver i f  i- 

I 
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h.  Malfunct ions w i l l  be recorded,  i n d i c a t i n g  the  exac t  
paragraph of the  procedure where the malfunct ion occurred ,  
t h e  p r e v a i l i n g  condi t ione ,  t h e  ind ica t ions  d i sp layed ,  t he  
c o r r e c t i v e  a c t i o n  taken ,  and the  re tes t  performed. 

A l l  tes t  ope ra t ions  performed on the  AAP s y s t e m s  from manu- 
f a c t u r e  through launch will be c o n t r o l l e d  and documented by 
Test Procedures (TP), Operational Checkout Procedures (OCP), 
or Ground A r t i c l e  Test Procedures (GATP). Test Procedures w i l l  
govern and c o n t r o l  a l l  Operations and tests performed a t  
f a c i l i t i e s  o ther  than  KSC and MSC. 
performed a t  KSC and MSC will be governed and c o n t r o l l e d  by 
Opera t iona l  Checkout Procedures.  

A l l  ope ra t ions  and t e s t e  

All procedures w i l l  be w r i t t e n  i n  accordance wi th  the  
fol lowing ground r u l e s :  

1. Q u a n t i t a t i v e  Tes t ing  will predominate. 

2 .  Procedures must assure  t h a t  the  sum t o t a l  of t he  t es t  
sequences,  performed on a given system, will e x e r c i s e  the  
s y s t e m  through i t s  deeign modes of opera t ion .  

3. Procedural  provis ion8 will be made f o r  time and cyc le  
record ing  logs  f o r  time s e n s i t i v e  equipment. 

4. 
except ion  of development t e s t e ,  is genera l ly  e s t a b l i s h e d  t o  
be t h a t  t he  items tested s h a l l  incur no f a i l u r e ,  mal func t ion ,  
ou t  of t o l e rance  condi t ion  o r  s y s t e m  degrada t ion  dur ing  
and/or fol lowing each s p e c i f i c  t es t .  S p e c i f i c  limits of 
acceptab le  performance and f a i l u r e  c r i t e r i a  f o r  each i t e m  
tes ted s h a l l  be def ined  i n  d e t a i l  w i t h i n  each app l i cab le  
procedure.  

The c r i t e r i a  f o r  success f o r  a l l  t e s t e ,  w i t h  the  

5. A formal v e r i f i c a t i o n  will be performed during the f i r s t  
use of the  completed procedure. 

4.6.4.1 Test Procedure Content - A sepa ra t e  Test Procedure 
s h a l l  be prepared f o r  each category of t e s t i n g  on an a r t i c l e  
which s h a l l  d e f i n e  i n  d e t a i l  a l l  t e s t i n g  t o  be conducted and 
t h e  sequence and parameters f o r  any given test  o r  t es t  series.  
The Procedure s h a l l  a l s o  prescr ibe  t es t  equipment t o  be used 
and c a l i b r a t i o n  requiremente,  l ayout  and in t e rconnec t ion  of 
equipment, s a f e t y  p r a c t i c e s  ( for  equipment and personnel) t o  
be observed, and the  f a c i l i t y  and commodity requirements .  
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T e s t  P rocedures  s h a l l  c o n t a i n ,  b u t  n o t  be l i m i t e d  t o ,  the 

Collowing minimum requ i r emen t s .  

a .  

b .  

C .  

d .  

P rocedure  T i t l e  Page - The T i t l e  Page s h a l l  i n c l u d e :  

1) Procedure  Number 

2)  P rocedure  T i t l e  ( T i t l e  must i d e n t i f y  t h e  t y p e  o f  
t es t  and equipment t o  b e  t e s t e d )  

3) P r e p a r i n g  Organ iza t ion  

4 )  O r i g i n a t o r  S i g n a t u r e  and Date 

5)  Approval S i g n a t u r e s  and Dates 

6 )  Change I n c o r p o r a t i o n  Record 

R e v i s i o n  Record Page - This page w i l l  p r o v i d e  a r e c o r d  
o f  p r o c e d u r a l  changes by page f o r  t h e  e n t i r e  p rocedure .  

T a b l e  o f  C o n t e n t s  - The Tab le  of  C o n t e n t s  w i l l  l i s t  t h e  
c o n t e n t s  of t h e  procedure by pa rag raph  number and t i t l e ,  
and i n d i c a t e  t h e  page on which they  may be  found. 

P rocedure  Text - The t e x t  o f  t h e  p rocedure  s h a l l  be 
s e c t i o n a l i z e d  as  s p e c i f i e d  h e r e i n ;  and , t h e  s e c t i o n s  
s h a l l  be  numbered , t i t l e d  and c o n s t r u c t e d  as shown. 

1. 

2. 

3 ,  

PURPOSE 

T h i s  s e c t i o n  s h a l l  c o n t a i n  a b r i e f  s t a t e m e n t  of  t h e  
pu rpose  of  t h e  procedure , i n c l u d i n g  t h e  r e a s o n  f o r  
t h e  document and i t s  Pntended g o a l  i n  terms of  pe r -  
forming a s p e c i f i c  o p e r a  t i o n .  

SCOPE 

T h i s  s e c t i o n  s h a l l  b r i e f l y  d e f i n e  t h e  tes ts  to  be 
performed w i t h  t h e  p rocedure .  The d e f i n i t i o n  s h a l l  
i n c l u d e  a l l  work t o  b e  performed and s h a l l  b e  con- 
s i s t e n t  w i t h  t h e  r e q u i r e m e n t s  of  t h e  governing tes t  
p l a n ( s ) .  

SUPPORT REQUIREMENTS 

T h i s  s e c t i o n  s h a l l  s p e c i f y  t h e  equipment ,  documents,  
commodities and p e r s o n n e l  r e q u i r e d  i n  t h e  perfonnance 
of t h e  procedure.  
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3 . 2  

3 . 3  

3.4 
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Equ ipmen t 

T h i s  s u b s e c t i o n  s h a l l  i n c l u d e  a l i s t i n g  of  commercial  
test  equipment ( c a p i t a l  equipment) , s p e c i a  1 t e s t  equ ip -  
men t ,  GSE and expendable  o r  consumable items r e q u i r e d  
i n  t h e  performance of  t h e  p rocedure .  Coiiunercial equ ip -  
ment s h a l l  b e  l i s t e d  by nomenclature  and i d e n t i f i c a t i o n  
number. When p e r t i n e n t ,  such a d d i t i o n a l  i n f o r m a t i o n  as  
make, model,  i d e n t i f i c a t i o n  number, and a c c e p t a b l e  sub- 
s t i t u t e  equipment ( s p e c i f i e d  by make and model number) 
s h a l l  be l i s t e d .  

Power and Commodities 

T h i s  s u b s e c t i o n  s h a l l  s p e c i f y  t h e  r equ i r emen t s  f o r  
e l e c t r i c a l  power and o t h e r  commodities s u c h  as n i t r o g e n ,  
a i r ,  oxygen, w a t e r ,  e t c .  Power t h a t  i s  permanent ly  
connected o r  s e l f - c o n t a i n e d  i n  permanent ly  i n s t a l  l e d  
equipment s h a l l  n o t  be  l i s t e d .  

Documents and Refe rences  

T h i s  s u b s e c t i o n  s h a l l  l i s t  a l l  documen ta t ion ,  by 
i d e n t i f y i n g  number and t i t l e ,  t h a t  was used i n  develop-  
i n g  t h e  procedure ( sou rce  documents) o r  which may h e  
h e l p f u l  i n  using t h e  p rocedure  ( r e f e r e n c e  documents) .  

Pe r sonne l  

T h i s  s u b s e c t i o n  s h a l l  l i s t  t h e  types  o f  persoi inel  re- 
qui-red t o  accomplish and s u p p o r t  t h e  t e s t ,  s u c l i  a s  
t e s t ,  s a f e t y ,  t r a n s p o r t a t i o n ,  e tc .  

4.  SPECIAL CONSIDERATIONS 

T h i s  s e c t i o n  s h a l l  i d e n t i f y  a l l  c o n s i d e r a t i o n s  which 
may be  un ique  t o  t h e  t es t .  

4 .1  Genera l  Notes and R e s p o n s i b i l i t i e s  

T h i s  s u b s e c t i o n  w i l l  p r o v i d e  g e n e r a l  i n f o r m a t i o n  and 
s a f e t y  requirements  a p p l i c a b l e  t o  t h e  procedure and 
i d e n t i f y  the r e s p o n s i b i l i t i e s  of s u p p o r t i n g  i ; roups i r i  

t h e  performance of t h e  p rocedure .  

4 . 2  D e f i n i t i o n s  and A b b r e v i a t i o n s  

Wherever a p p l i c a b l e ,  a l l  key terms used i n  t h i s  p ro -  
c e d u r e  w i l l  be d e f i n e d  i n  t h i s  s u b s e c t i o n .  A l l .  
a b b r e v i a t i o n s  used s h a l l  a l s o  be  d e f i n e d .  

MARrlN M A R I S I T A  dORPORATlON 
D E N V E R  D I V I S I O N  
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5 .  OPERATIONS 

T h i s  s e c t i o n  s h a l l  b e  d i v i d e d  i n t o  f o u r  s u b s e c t i o n s  
e n t i t l e d  p r e r e q u i s i t e s ,  p r e p a r a t i o n s ,  d e t a i l e d  opc ra -  
t i o n s ,  and s e c u r i n g .  

5 . 1  P r e r e q u i s i t e s  

T h i s  s u b s e c t i o n  s h a l l  s p e c i f y  t h o s e  t e s t s ,  i n s p e c t i o n s  
a n d / o r  o t h e r  f u n c t i o n s  t h a t  must have been accomplished 
p r i o r  t o  s t a r t i n g  t h i s  p rocedure .  Each p r e r e q u i s i t e  
e n t r y  s h a l l  include a s p a c e  f o r  r e c o r d i n g  a c c e p t a n c e  
o f  t h e  s a t i s f a c t o r y  complet ion o f  t h e  e v e n t  by the  
c o g n i z a n t  qua 1 i t y  o r g a n i z a t i o n .  

5 .2  P r e p a r a t i o n s  

Th i s  s u b s e c t i o n  s h a l l  d e s c r i b e  t h e  o p e r a t i o n s  r e q u i r e d  
t o  p r e p a r e  t h e  t e s t  area o r  u n i t  f o r  tes t .  Inc luded  
a r e  s p e c i a l  s e t u p  o p e r a t i o n s  and t h e  perforniancc o f  
s t a n d a r d  o p e r a t i n g  p r o c e d u r e s  o r  o t h e r  f u n c t i o n s  
which must be  performed b e f o r e  t h e  t es t  can b e g i n .  Ir 
w i l l  b e  v e r i f i e d  t h a t  s p e c i a l  t es t  equipment and GSE 
used i n  t h e  test a r e  w i t h i n  c a l i b r a t i o n  d a t e s ,  and 
t h a t  seals  a re  intact .  

5 . 3  D e t a i l e d  Opera t ions  

T h i s  s u b s e c t i o n  s h a l l  c o n t a i n  s t e p - b y - s t e p  i n s  t r c t c t i o n s  
f o r  pe r fo rming  the tes t .  

5.4 Secur ing  

T h i s  s u b s e c t i o n  shall c o n t a i n  s t e p - b y - s t e p  i n s t r u c t i o n s  
f o r  s e c u r i n g  t h e  equipment o r  f o r  p l a c i n g  t h e  equipment 
i n  a s a f e  c o n d i t i o n  f o r  t h e  n e x t  o p e r a t i o n .  

6 .  GRAPHIC PRESENTATION AND SCHEMATIC DIAGRAMS 

Where a p p l i c a b l e ,  t h i s  s e c t i o n  s h a l l  c o n t a i n  schemat i c  
d i ag rams ,  photographs,  i l l u s t r a t i o n  o r  g raphs  t o  c l a r i f y  
t h e  text  of t h e  procedure.  

7.  REPORT REQUIREMENTS, REMARKS AND DATA SHEETS 

Whenever t h e  accomplishment of a p rocedure  r e q u i r e s  the 
s u b m i t t a l  o f  a r e p o r t ,  t h i s  s e c t i o n  w i l l  s p e c i f y  t h a t  
a c t i o n  as b e i n g  r equ i r ed  and t o  where and whom the  
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r e p o r t s  m u s t  be s e n t .  The type  o f  i n f o r m a t i o n  d e s i r e d  
w i l l  a l s o  b e  s p e c i f i e d .  T h i s  s e c t i o n  a l s o  i n c l u d e s  
rernarks and da ta  s h e e t s  f o r  u s e  i n  r e p o r t  p r e p a r a t i o n  
and forwarding of  d a t a .  

8. PROCEDURE COMPLETION BUY-OFF - APPROVAL PAGE 

This  page w i l l  p rovide  s p a c e s  f o r  t h e  s i g n a t u r e s  
r e q u i r e d  f o r  t h e  c e r t i f i c a t i o n  o f  complet ion o f  t h e  
procedure  and the o f f i c i a l  buy-off and a p p r o v a l .  Pro- 
cedure  buy-off w i l l  o c c u r  when t h e  c o g n i z a n t  q u a l i t y  
o r g a n i z a t i o n  c e r t i f i e s  t h a t  a l l  tes t  parameters  ob- 
t a i n e d  were wi th in  t h e  e n g i n e e r i n g  s p e c i f i c a t i o n  
to  l e r a n c e s .  

To f a c i l i t a t e  the  c a p a b i l i t y  t o  change Test P r o c e d u r e s ,  
a Procedure  Change N o t i c e  (PCN) w i l l  b e  used.  Once t h e  
requirement  f o r  a change t o  a procedure i s  r e c o g n i z e d ,  
t h e  procedure writer w i l l  p r e p a r e  a PCN, a f f i x  the  
p r o p e r  change i d e n t i f i c a t i o n  and s e c u r e  review and 
a p p r o v a l  i n  accordance w i t h  4 . 6 . 4 . 3  of t h i s  p l a n .  
A f t e r  approval  t h e  PCN s h a l l  be a t t a c h e d  to  t h e  f r o n t  
of  t h e  procedure f o r  which i t  i s  w r i t t e n .  Attached 
PCNs s h a l l  be i n c o r p o r a t e d  i n t o  t h e  body of t h e  procedure  
on a r o u t i n e  b a s i s .  Procedures  may be a m p l i f i e d ,  p r i o r  
t o  t h e  tes t  p e r i o d ,  by Systems Engineer ing  Test Orders .  
These T e s t  Orders w i l l  p r o v i d e  a d d i t i o n a l ,  d e t a i l e d  
tes ts ,  n o t  contained i n  t h e  d e s i g n  and res t  s p e c i f i c a -  
t i o n s ,  b u t  requi red  f o r  backup d a t a  and f a i l u r e  a n a l y s i s .  

4 .6 .4 .2  O p e r a t i o n a l  Checkout and Ground Ar t ic le  T e s t  Pro- 
c e d u r e s  - O p e r a t i o n a l  Checkout Procedures  (OCP) w i l l  be prcparetl  
f o r  u s e  a t  KSC. 
i n s t a l l a t i o n ,  p r e l a u n c h ,  launch and p o s t  launch a c t i v i t i e s .  A l l  
OCPs w i l l  be prepared  i n  accordance  w i t h  Apollo Documentation 
Procedure  No. 2 .  

These OCPs w i l l  b e  used f o r  p r e - i n s t a l l a t i o n ,  

Ground A r t i c l e  T e s t  Procedures w i l l  a l s o  be prepared  f o r  use  
a t  KSC. These GATPs w i l l  be  des igned  t o  checkout t h e  experiment  
unique GSE, s p e c i a l  test equipment and a l l  miss ion  GSE r e q u i r e d  
a t  t h e  MSOB, VAB and t h e  S a t u r n  pads .  GATPs w i l l  a l s o  be p r c -  
pared  i n  accordance  w i t h  Apollo Documentation Procedure No. 2 .  

4 . 6 . 4 . 3  Procedure Approval - Each procedure  wi l l .  be s u b j e c t c d  
t o  a comprehensive review and a p p r o v a l  c y c l e  p r i o r  t o  f i r s t  usage 
w i t h  f l i g h t  hardware.  The p a r t i c i p a t i n g  o r g a n i z a t i o n s  and t h e i r  
f u n c t i o n s  follow: 
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a .  

b .  

C .  

d .  

e .  

f .  

g.  

Manufacturer  a n d / o r  Test Agency T e s t  E n g i n e e r i n g  - Deter- 
mines test requirement ,  p r e p a r e s  t h e  test procedure  u s i n g  
a p p l i c a b l e  s p e c i f i c a t i o n s  and drawings.  

T e c h n i c a l  Evalua t ion  - Performs i n i t i a l  t e c h n i c a l  review to  
a s s u r e  conformance with s o u r c e  d a t a .  

Respons ib le  Design Engineer - Performs a comprehensive 
review t o  v e r i f y  t h a t  t h e  methods of checkout  are a d e q u a t e  
and s u f f i c i e n t .  

Q u a l i t y  - Reviews the  procedure  t o  v e r i f y  t h a t  s u f f i c i e n t  
q u a l i t y  check p o i n t s  and c o n t r o l s  are p r e s e n t .  Develop- 
ment procedures  excepted. 

S a f e t y  - Reviews t h e  procedure  f o r  s a f e  o p e r a t i n g  t e c h n i -  
ques .  Assures  t h a t  p o t e n t i a l  h a z a r d s  t o  personnel  o r  
equipment have been  i d e n t i f i e d  and f l a g g e d  w i t h  c a u t i o n  
o r  warning n o t a t i o n s .  Development procedures  excepted.  

- NASA - Provides  f i n a l  review and a p p r o v a l  t o  a s s u r e  com- 
p l i a n c e  w i t h  o v e r a l l  program r e q u i r e m e n t s .  

C o n t r a c t o r  - Any procedure t h a t  i n t e r f a c e s  mechanica l ly  
o r  e l e c t r i c a l l y  w i t h  a sys tem o f  a n o t h e r  c o n t r a c t o r  w i l l  
r e q u i r e  t h a t  c o n t r a c t o r ' s  review and approval .  The PIC 
w i l l  p r o v i d e  recommendations t o  NASA r e g a r d i n g  i n t e r f a c e  
c o n t r o l  and c o m p a t i b i l i t y .  

A l l  p rocedures  w i l l  be  v e r i f i e d  d u r i n g  t h e i r  f i r s t  use by 
o p e r a t i o n a l  p e r s o n n e l  t o  ensure  t h e i r  accomplishment of thc. 
a c t i v i t y  in tended .  A v e r i f i c a t i o n  team, comprised O F  represen-  
t a t ives  from c o g n i z a n t  NASA e n g i n e e r i n g  and c o n t r a c t o r  pru-  
cedure  w r i t i n g ,  t es t  o p e r a t i o n s ,  q u a l i t y ,  and s a f e t y  organiza-  
t i o n s ,  s h a l l  perform and/or  w i t n e s s  t h e  performance of t h e  pro- 
c e d u r e .  A l t e r n a t e  methods o r  words t o  c lear  d i s c r e p a n c i e s  
w i l l  b e  r e d l i n e d  i n t o  t h e  procedure a t  t h e  p o i n t  they occur .  
The tes t  w i l l  then  b e  conducted i n  accordance  w i t h  the r e d l i n e d  
procedure .  

Acceptance of t h e  t e s t  w i l l  b e  c o n t i n g e n t  upon subsequent  
i n c o r p o r a t i o n  of t h e  r e d l i n e s  i n t o  t h e  procedure m a s t e r  copy. 
A l l  r e d l i n e  v e r i f i c a t i o n  changes w i l l  b e  i n c o r p o r a t e d  b e f o r e  t h e  
procedure  i s  used a g a i n .  R e v e r i f i c a t i o n  s h a l l  be r e q u i r e d  w h e n  
procedures  subsequent ly  require a s i g n i f i c a n t  amount of change 
i n  t e c h n i c a l  c o n t e n t  o r  sequencing. Minor changes ,  t h a t  d o  n o t  
a d v e r s e l y  a f f e c t  t h e  performance of  t h e  a c t i v i t y ,  s h a l l  n o t  be 
r e v e r i f i e d .  

MARTIN MARlml l l r l  OORPORANOW 
D E N V E R  D I V I S I O N  

- .  .. L . ,  



r. 
G 

ED-2002-49 
7 A p r i l  1967 PBge 62 

4.6.4.4 Procedure  Cont ro l  - A system s h a l l  be e s t a b l i s h e d  t o  
compare tes t  procedure  c o n f i g u r a t i o n  l e v e l  a g a i n s t  d e s i g n  e n g i n e e r i n g  
changes.  This  system w i l l  i d e n t i f y  t h o s e  e n g i n e e r i n g  changes which 
have been r e l e a s e d  t h a t  may a f f e c t  a test  procedure .  The s p e c i f i c  
changes w i l l  then  b e  reviewed f o r  t h e i r  e f f e c t  on t h e  procedure  and 
t h e  procedure  changed accord ingly .  

Procedures  prepared  f o r  t h e  development test program w i l l  pro-  
v i d e  p o s i t i v e  c o n t r o l  and s a f e  o p e r a t i n g  methods b u t  w i l l  n o t  
a d h e r e  t o  t h e  procedure  change c o n t r o l  systems o u t l i n e d  above ,  i . e . ,  
formal  PCNs w i l l  n o t  be issued as  each  d e s i g n  e n g i n e e r i n g  change is 
r e l e a s e d ,  r a t h e r  t h e  procedure w i l l  b e  r e d l i n e d  a f t e r  c l o s e  
l i a i s o n  between Design and T e s t .  A s  t h e  number of  r e d l i n e s  becomes 
too e x t e n s i v e  f o r  c l a r i t y ,  t h e  procedure w i l l  then b e  p e r i o d i c a l l y  
r e i s s u e d  i n c o r p o r a t i n g  t h e  r e d l i n e d  changes.  

' 

C o n f i g u r a t i o n  o f  development test procedures  w i l l  be main- 
t a i n e d  as t h e s e  procedures  w i l l  form t h e  b a s e l i n e  f o r  p r e p a r i n g  
succeeding  q u a l i f i c a t i o n  and a c c e p t a n c e  tes t  procedures  as w e l l  
a s  checkout  procedures .  

Procedures  w r i t t e n  for  t h e  q u a l i f i c a t i o n  tes t  program w i l l  
a d h e r e  t o  t h e  procedure  change c o n t r o l  system a s  s t a t e d .  These 
procedures  w i l l  m a i n t a i n  c o n f i g u r a t i o n  f o r  t h e  equipment: b e i n g  
t e s t e d .  The a p p l i c a b l e  q u a l i f i c a t i o n  tes t  procedures  w i l l  be  
used t o  p r e p a r e  t h e  acceptance  tes t  procedures  upon i n c o r p o r a t i n g  
t h e  l a t e s t  c o n f i g u r a t i o n  changes between the  q u a l i f i c a t i o n  and 
f l i g h t  a r t i c l e .  

Procedures  used f o r  t h e  i n t e g r a t i o n  checkout  e f f o r t  w i l l  a l s o  
comply w i t h  t h e  procedure change c o n t r o l  system. These pro- 
c e d u r e s  w i l l  b e  v e r i f i e d  d u r i n g  t h e  q u a l i f i c a t i o n  t e s t  program. 
Cons tan t  , c l o s e  c o n f i g u r a t i o n  c o n t r o l  of Checkout Procedures  w i l l  
b e  main ta ined  t o  a s s u r e  t h a t  t h e s e  procedures  a r e  updated t o  
conform w i t h  t h e  l a tes t  d e s i g n  c o n f i g u r a t i o n  f o r  the  i t e m  b e i n g  
t e s t e d  . 

4.6.4.5 Procedure  MonitorinP and Buy-Off - Both NASA and t h e  
PIC s h a l l  have t h e  p r e r o g a t i v e  o f  w i t n e s s i n g  any o r  a l l  t e s t i n g  
conducted w i t h i n  t h i s  program, t o  a s s u r e  t h a t  p roper  tes t  d i s -  
c i p l i n e s  a re  b e i n g  e x e r c i s e d .  

Upon comple t ion  of the t es t  e f f o r t s  n e c e s s a r y  t o  f u l f i l l  t h e  
requi rements  of  a procedure,  t h e  completed p r o c e d u r e ,  s igned by 
t h e  T e s t i n g  Agency and Test Conductor ,  and a t e s t  r e p o r t  
i n d i c a t i n g  t h a t  t h e  test was completed s a t i s f a c t o r i l y  , w i l l  b e  
p r e s e n t e d  t o  NASA f o r  f i n a l  buy-of f .  Cr i te r ia  f o r  buy-off i s  
t h a t  t h e  t es t  d a t a  rece ived  b e  w i t h i n  t h e  a l l o w a b l e  t o l e r a n c e s  
e s t a b l i s h e d  by engineer ing .  
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4 . 6 . 5  T e s t  R e p o r t s  

4.6.5.1 S t a t u s  R e p o r t s  - Upon t h e  complet ion of each major 
test phase o r  ser ies ,  a r e p o r t  s h a l l .  b e  p repa red  by the t e s t i n g  
agency whicli sha l l  d e s c r i b e  i n  d e t a i l  a l l  a s p e c t s  o f  the t e s t  
i i c t i v i l y  conducted.  

Examples of these r e p o r t s  are:  Development Test Report a~ 
t h e  comple t ion  o f  t h e  development t e s t  program on a C E I ,  Qual- 
i f i c a t i o n  Test Repor t  a t  the complet ion of  t h e  q u a l i f i c a t i o n  
t e s t  program, Acceptance Tes t  Repor t  a t  t h e  end of  t h e  Acccspt- 
auce T e s t  Program on a C E I ,  t h e  F l i g h t  Performance Report  a t  
the comple t ion  o f  each f l i g h t ,  and t h e  Monthly P r o g r e s s  Kcport .  
Each q u a l i f i c a t i o n  test r e p o r t  must c o n t a i n  t h e  c e r t i f y i i i q  sis- 
n a t u r e  of t h e  c o g n i z a n t  d e s i g n  e n g i n e e r  b e f o r e  any i tem w i l l  be  
ca i i s ide red  q u a l i f i e d .  A Q u a l i f i c a t i o n  S t a t u s  L i s t  siial L ijc. pre-  
pared  and ma in ta ined  showing t h e  planned and completed env i ran- 
menta l  q u a l i f i c a t i o n  t es t s .  The q u a l i f i c a t i o n  s t a t u s  w i l l  be 
updated i n  t h e  Monthly P r o g r e s s  Repor t  commencing a t  the liiiie 

o f  q u a l i f i c a t i o n  t es t  s p e c i f i c a t i o n  a p p r o v a l .  O t h e r  r e p o r t s ,  
which are  more comple t e ly  desc r ibed  i n  subsequen t  s e c t  ions o f  
t h i s  p l a n  are U n s a t i s f a c t o r y  C o n d i t i o n  R e p o r t s  and F a i l u r e  
A n a l y s i s  R e p o r t s .  

Cop ies  of e a c h  tes t  r e p o r t  s h a l l  b e  submi t t ed  to M S A  Cor 
review and a p p r o v a l  fo l lowing  t h e  comple t ion  of  a s p e c i f i c  t t i s t  
c a t e g o r y .  A copy b e a r i n g  the  a p p r o p r i a t e  NASA a p p r o v a l  s ii:- 
n a t u r e s ,  wil.1 be  r e t u r n e d  t o  t h e  T e s t i n g  Agency. 

4 . 6 . 5 . 2  U n s a t i s f a c t o r y  Cond i t ion  Repor t s  (UCR) - As clcli-iiicltl 

by a p p l i c a b l e  Test P rocedures ,  a l l  f a i l u r e s  and mal func tioils - -  
o c c u r r i n g  d u r i n g  t h e  l i f e  of AAP program hardware (begiiirii 11;: 

w i t h  p r e - d e l i v e r y  accep tance  t e s t i n g  of  q u a l i f i c a t i o i i  t e s t  liai-cl- 
ware) s h a l l  be  r e p o r t e d  immediately.  A d e t a i l e d  f a i l u r e  a i i a l y s i s  
iiiust be conducted f o r  each  f a i l u r e ;  a n d ,  t h e  c o r r e c t i v e  a c t i o n  
t aken  m u s t  be  r e p o r t e d  t o  NASA. 

4 . 6 . 6  T e s t  Data - Data p rov ides  t h e  b a s i s  f o r  determiiiiii;: 
whe the r  any p a r t  o r  a l l  o f  t he  components f o r  a m i s s i o n  arc’ 
a d e q u a t e  t o  c a r r y  o u t  t h e i r  a s s ignmen t .  I t  w i l l  1 x 2  gcncrat t ,d  
by t h e  P IC ,  experiment  d e v e l o p e r s ,  subsystem d e v e l o p e r s ,  c a r r i e r  
c o n t r a c t o r s  and material s u p p l i e r s .  R e s u l t s  o f  I w t h  s u c c t s s f i ~ l  
and uiisuccess Cul t es t s  a re  cons i d e r e d  d a t a .  
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t h a n  f a i l u r e  o f  tile previous t e s t ,  t h e  r eason  f o r  t h e  r e - r u n  w i l l  
be documented. A l l  d a t a  m u s t  be c o l l e c t e d ,  e v a l u a t e d  arid a 
d e t e r m i n a t i o n  made t h a t  the u n i t  unde r  test m e t ,  f a i l e d  t o  m e e t ,  
o r  exceeded d e s i g n  requirements  and s p e c i l i c a t i o n s ,  

4 .6 .6 .1  Handl ing and C e n t r a l i z a t i o n  - To f a c i l i t a t e  i n t c g r a -  
t i o n  of  d a t a ,  a c e n t r a l  c o l l e c t i o n  agency ,  w i t h i n  the I n t e g r a t i n g  
C o n t r a c t o r ’ s  o r g a n i z a t i o n ,  w i l l  b e  charged w i t n  r e c e i v i n g  arid 
i n t e g r a t i n g  a l l  d a t a .  F i l e s  w i l l  be  ma in ta ined  on an i n d i v i d u a l  
component, subsystem, system and carr ier  b a s i s .  One copy of a l l  
hardware Design/Procurement S p e c i f i c a t i o n s  , T e s t  P l a n s  , T e s t  
S p e c i f i c a t i o n s ,  T e s t  P rocedures ,  T e s t  R e p o r t s ,  I n s p e c t i o n  Plans ,  
T e s t  F a i l u r e  and U n s a t i s f a c t o r y  C o n d i t i o n  r e p o r t s  and F a i l u r e  
A n a l y s i s  R e p o r t s  w i l l  be r e t a i n e d  i n  t h i s  f i l e .  Data froni c lual i -  
r i c a t i o n  t e s t i n g  w i l l  be o rgan ized  and f i l e d  s e p a r a t e l y .  I t  s h a l l  
be  indexed aiid f i l e d  SO t h a t  q u a l i f i c a t i o n  d a t a  f a r  a C a m p L > i i e I i i ,  

expe r imen t  subsystem, system o r  carr ier  may b e  easil!. recL)vCred 
f o r  review as n e c e s s a r y .  Data w i l l  b e  c o l l e c t e d  from a l l  t e s t s  
performed on p i e c e  p a r t s  , subassembl i e s  , a s s e m b l i e s  , componc’nLs, 
subsystems , systems and c a r r i e r s .  The Experiment Developer m u s t  
p r o v i d e  s u f f i c i e n t  i n fo rma t ion  t o  a s s u r e  that  d a t a  r c s u l  t i n k :  i r o m  
h i s  expe r imen t  i s  i n t e r p r e t e d  p r o p e r l y .  T h e r e f o r e  , d a t a  hc submi t s  
must i n c l u d e  c a l i b r a t i o n  d a t a  . 

A l l  completed test p rocedures  and d a t a  g a t h e r e d  s h a l l  be f u r -  
n i s h e d  to  t h e  c e n t r a l  c o l l e c t i o n  agency a t  t h e  P IF  area.  Suc~ti 
p r o c e d u r e s  and d a t a  w i l l  be r e t a i n e d  by t h e  c e n t r a l  colLeL.tioii 
agency and f u r n i s h e d  to t h e  l aunch  area upon shipment of  Llic 
i n t e g r a t e d  c a r r i e r s  t o  t h a t  f a c i l i t y .  Data w i l l  be  accumu latctl 
by tes t  p rocedure  , en te red  o n  t es t  d a t a  s h e e t s  , and c a  tcgo I- i z e d ,  
reviewed and s t o r e d  by the c e n t r a l  c o l l e c t  i on  agency. ‘rli i s 
c o l l e c t i o n  agency w i l l  be  t h e  same o r g a n i z a t i o n  t h a t  rcvicws diiJ 

app roves  p r o c e d u r e s  , a l lowing  b o t h  t h e  mon i to r ing  of procc,tliires 
and d a t a  t o  r educe  redundancy w h i l e  e n s u r i n g  adequa te  t c > s  I i iiy,. 

Such a n  arrangement  w i l l  a l s o  f a c i l i t a t e  d a t a  co l lcc t io i i  and  
r ev iew f o r  t r e n d  a n a l y s i s .  

R e c e i v i n g  I n s p e c  t i o n  w i l l  be  r e s p o n s i b l e  f o r  e n s u r i n g  tha t  
t h e  p r o p e r  d a t a  i s  received w i t h  a l l  e x p e r i m e n t s ,  subsys t cms ,  
s y s t e m s ,  carriers and modules. A l l  d a t a  w i l l  then be forwarded 
t o  t h e  c e n t r a l  c o l l e c t i o n  agency. 

AS components are  i n c o r p o r a t e d  i n t o  s u b a s s e m b l i e s ,  assc*ii>bl i e s ,  
subsystems , systems and c a r r i e r s  , t he  c e n t r a l  c o l l e c t i o n  dgc’iicy 
s h a l l  be n o t i f i e d  o f  s e r i a l  numbers u t i l i z e d .  T h i s  informat  ion 
s h a l l  t hen  be  used to  s t a r t  t h e  d a t a  i n t e g r a t i o n  p r o c e s s .  As 
t h e  e x p e r i m e n t s  a r e  i n t e g r a t e d  by t h e  PIC , t h e  a p p l i c a b l e  s e r i a l  
numbers u t i l i z e d  w i l l  l i k e w i s e  b e  forwarded t o  t h i s  c e n t r a  I 
c o l l e c t i o n  agency.  
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A t  any p o i n t  i n  t i m e ,  d a t a  may be assembled by c a r r i e r  and 
car r ie r  subsystems t o  show re su l  ts  o f  t e s t s  s t a r t i n g  wi t h  tes ts  
of components , suhassembl i e s ,  e tc .  , and c o n t i n u i n g  through 
a c c e p t a n c e ,  p r e l a u n c h ,  f l i g h t  and p o s t  f l i g h t  t es t s .  Such 
i n t e g r a t e d  d a t a  w i l l  b e  used f o r  f u n c t i o n s  such as  r e l i a b i l i t y  
e v a l u a t i o n ,  f l i g h t  r e a d i n e s s  e v a l u a t i o n  and improvement eva lua -  
t i o n .  

A system review board w i l l  be  e s t a b l i s h e d  to  meet and perfoini 
i n c r e m e n t a l  review of  t h e  r e s u l t s  of major  tests performed on 
subsys  t e m s  sys  t e m s  and carriers.  The review board s h a l l  con- 
s i s t  o f  r e p r e s e n t a t i v e s  o f  t h e  m a n u f a c t u r e r ,  t e s t  agency ,  1’1C, 
o t h e r  a p p l i c a b l e  c o n t r a c t o r s ,  and NASA. A l l  p e r t i n e n t  daLa 
from a p a r t i c u l a r  t es t  w i l l  be reviewed as  w e l l  a s  a p p l i c a b l e  
d a t a  from p r e v i o u s  tes ts  which may b e  u s e f u l  i n  e s t ab l i sh i i i : ;  
t r e n d s .  Out-of- t o l e r a n c e  c o n d i t i o n s  w i l l  be eva luaeed  t o  
d e t e r m i n e  i f  e n g i n e e r i n g  changes i n t e r f a c e  changes , o r  inc.rc>ly 
retests are r e q u i r e d .  Data and i n f o r m a t i o n  w i l l  be suppliecl  Cor 
r e l i a b i l i t y  d e t e r m i n a t i o n  and s t u d i e s  as r e q u i r e d .  

4.6 .6 .2  A n a l y s i s  - R e p r e s e n t a t i v e s  o f  t h e  PIC w i l l  form a 
m i s s i o n  d a t a  a n a l y s i s  team which w i l l  p a r t i c i p a t e  i n  the t t * s t  
e v a l u a t i o n ,  a t t e n d  major  tes t  review m e e t i n g s ,  and b e  c o g n i z a n t  
of t h e  problems and r e s u l t s  o f  the tes t  program. Using t h i s  
team c o n c e p t ,  a f i r m  b a s e  w i l l  b e  developed f o r  subsequent  [xis- 
s i o n  a n a l y s i s  , t r e n d  a n a l y s i s  , c o r r e c t i v e  a c t i o n ,  d e c i s i o n s ,  
e tc .  This d a t a  a n a l y s i s  team w i l l  e v a l u a t e  d a t a  i n  c o n j u n c t i o n  
w i t h  t h e  NASA r e p r e s e n t a t i v e s  on the  s y s t e m  review board.  
A n a l y s i s  of d a t a  g a t h e r e d  a t  subassembly and component l e v e l  
w i l l  be  g iven  o n l y  a c u r s o r y  r ev iew,  u n l e s s  anomal i e s  encoun te red  
a t  t h e  subsystem o r  system l e v e l s  i n d i c a t e  t h e  need f o r  a c’oin- 
p r e h e n s i v e  review.  Ana lys i s  o f  d a t a  g a t h e r e d  a t  t he  subsystem 
and sys t em l e v e l s  f o r  accep tance ,  p r e l a u n c h ,  arid f l i g h t  musL tie 
c a r e f u l l y  reviewed by Engineer ing pe r sonne l  ‘ i n  o r d e r  to itleiit i f y  
minu te  d e g r a d a t i o n  o r  t r o u b l e  which might  j e o p a r d i z e  a f l i g h t  
m i s s i o n .  A l l  t e s t  d a t a  w i l l  be  ana lyzed  to  v e r i f y  compliance 
w i t h  t e s t  o b j e c t i v e s .  A l l  d i s c r e p a n c i e s  d i scove red  d u r i n g  d a t a  
a n a l y s i s  w i l l  be  r e s o l v e d  t o  t h e  mutual  s a t i s f a c t i o n  oi t h c  P [ C ,  
t h e  m a n u f a c t u r e r ,  and NASA. I f  n e c e s s a r y ,  s p e c i a l  t es t s  w i l l  be  
performed t o  s u p p o r t  t h e o r e t i c a l  c o n c l u s i o n s  p r e s e n t e d  i 11 t he  
e x p l a n a t i o n  o f  a g i v e n  problem. 

4.6 .7  ChangelDeviat ion P rocedures  - During the iniplenic~n t a t  i o n  
of  t h i s  tes t  program, t h e r e  may be  i n t e r f e r e n c e s  w i t h  otliL.i- pro- 
grams c u r r e n t l y  i n  work, Though most of the r cqu i  rcriitsiits 
e s t a b l  i shcd  h e r e i n  c a n  b e  r e a d i l y  fo l lowcd  , the> a c * c - ~ ) i i i p I  i sliiiiciit 0 1  
SOIIIC may bccome i m p r a c t i c a l  o r  impossihl  e bccniisc 0 1  s u C . 1 1  I )L-c)-  

grain i n t e r f e r e n c e s .  For  these  r e a s o n s ,  methods iniist cts t  .ib1 i s h t b c l  
whereby d e v i a t i o n s  from t h i s  tes t  p l a n  c a n  b e  pc i in i t t cd  , ) I .  L.liant;cs 
and a1 tera t i o n s  made. 
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\Jheii t h e  need f o r  d e v i a t i o n  i s  i d e n t i f i e d ,  t h e  PTC w i l l  inuned- 
i a t e l y  n o t i f y  a l l  NASA agencies  involved of t h e  requirement ,  and 
r e q u e s t  t h a t  a d e v i a t i o n  be g r a n t e d  by the  a p p l i c a b l e  agency. 
This  r e q u e s t  w i l l  s t a t e  t h e  n a t u r e  of t h e  d e v i a t i o n ,  t h e  . j u s t i f i -  
c a t i o n  f o r  t h c  change and w i l l  c o n t a i n  t h e  f o l l o w i n g  minimuin i r i for-  
ma t io i i  : 

a. Detail program l i m i t a t i o n s  which a r e  c u r r e n t l y  p r e v e n t i n g  
compliance w i t h  the requi rements  

b .  Spec i fy  any a d d i t i o n a l  r e s o u r c e s  o r  t i m e  r e q u i r e d  to p e r m i t  
compliance w i t h  the requi rements  

c. L i s t  and/or  recommend any a l t e r n a t e  c o u r s e s  of a c t i o n  p o s s i b l e  
t h a t  would p e r m i t  compliance w i t h  requi rements  

d .  Discuss  any p o s s i b i l i t i e s  of  t h e  d e v i a t i o n  having a n  e f f e c t  
on crew s a f e t y  and m i s s i o n  s u c c e s s  

When t h e  need f o r  a t e s t  p l a n  change i s  i d e n t i f i e d ,  t h e  P I C  w i l l  
immediately submit  a r e q u e s t  f o r  t h i s  change t o  NASA-EISFC with 
c o p i e s  of t h e  r e q u e s t  being s e n t  to  a l l  NASA a g e n c i e s  involvcrl i n  
t h i s  program. T h i s  reques t  f o r  change w i l l  set f o r t h  a l l  j u s t i f i -  
c a t i o n  i n  s u p p o r t  o f  t h e  r e q u e s t  and w i l l  c o n t a i n  t h c  fo l lowing  
minimum informat ion:  

a.  D e t a i l  program l i m i t a t i o n s  and requi rements  whi.ch a r e  
. r e ~ u i r i n g  updat ing  o r  change 

b.  S p e c i f y  and recommend t h e  change r e q u i r e d  and dcsc l : i bc~  how 
t h i s  change would a f f e c t  t h e  o v e r a l l  t es t  p l a n  

c. Discuss  any p o s s i b i l i t y  of t h e  change having an t.fic.c.L o n  
crew s a f e t y  and mission s u c c e s s  

Upon w r i t t e n  a p p r o v a l  of t h e  d e v i a t i o n / c h a n g e ,  t h e  1’1C w i  i 1 
n o t i f y  a l l  a g e n c i e s  involved of t h e  t es t  p l a n  deviat ion/chai i ;e .  
The PIC  w i l l  p e r i o d i c a l l y  update  t h e  tes t  p l a n  and send copics  
of changes t o  a l l  NASA Centers  and o t h e r  a g e n c i e s  involved .  
Such r e v i s i o n s  w i l l  a l s o  i n c l u d e  any approved d e v i a t i o n s  o i  a 
permanent n a t u r e .  

Should t h e  s i t u a t i o n  a r i s e  wherein wai t i n 8  f o r  NASA appruva I 
of a d e v i a t i o n  would cause i n c r e a s e d  c o s t s  anci unnecessary 1) t-ograiu 
d c l a y s ,  t h e  P I C  w i l l  d i r e c t  t h e  e f f o r t  to proceed i l l  l in t?  w i t l i  t h t b  

a l t e r n a t e  rcconmiended course arid c a r e l u l l y  moni tor the e f f c ) r t .  
When the requi rement  f o r  a c h i e v i n g  C e r t i f i c a t i o n  o f  F l i g h t  \ ?~) r t  h i -  
ness w i  l l  cilusc unnecessary d e l a y  i n  shipment o f  a i l  i t m i ,  I t i c>  1’IC 
w i l l  c o n s u l t  the NASA AAP Program Manager t o  reach  a ~ l t i c  i s i L ) i i .  

T h i s  d e c i s i o n  w i l l  he f u l l y  documented and used i n  l i c ~ i i  0 1  &I 

d e v i a t i o n  a p p r o v a l .  
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4 .6 .8  T e s t  C o n f i g u r a t i o n  C o n t r o l  - I n  t h e  AAP Program, coord ina -  
t i o n  w i t h  many o r g a n i z a t i o n s  must o c c u r  t o  accomplish a n  a s s i g n e d  
mission. The program invo lves  t h e  e f f o r t s  o f  p r i n c i p a l  i n v e s t i g a L o r s ,  
csper i inent  d e v e l o p e r s  c a r r i e r  c o n t r a c t o r s ,  NASA C e n t e r s ,  and t h e  
P I C .  A change i n i t i a t e d  by any one of  t h e s e  o r g a n i z a t i o n s  c o u l d  
a F f e c t  t h e  work e f f o r t  o f  one o r  more o f  t h e  o t h e r  o r g a n i z a t i o n s .  
T h e r e f o r e ,  a c o n t r o l  system f o r  m a i n t a i n i n g  c o n f i g u r a t i o n  s t a t u s  
through t h e  t e s t  program s h a l l  be  e s t a b l i s h e d  by t h c  PIC. ‘This 
system w i l l  become a p a r t  of t h e  o v e r a l l  c o n f i g u r a t i o n  management 
sys t em,  and w i l l  supply c o n f i g u r a t i o n  d a t a  i n t o  t h a t  systerii a s  
r e q u i r e d .  

T e s t  p r o c e d u r e s ,  o p e r a t i o n a l  checkout  p r o c e d u r e s  and ground 
a r t i c l e  test  p rocedures  w i l l  b e  t h e  means used to a s s u r e  c o n f i g u r a -  
t i o n  c o n t r o l  o f  a l l  ground and a i r b o r n e  hardware.  
p rocedure  w i l l  s p e c i f y  the c o n f i g u r a t i o n  of t h e  a r t i c l e  uiiclcrgoing 
t es t .  Each p r o c e d u r e  s h a l l  c o n t a i n  a complete  l i s t  o f  eng i i i ee r ing  
t h a t  a f f e c t s  t h e  equipment covered by t h e  document. P rocedures  
w i l l  b e  updated by PCNs as r e q u i r e d ,  t o  m a i n t a i n  c o m p a t i b i l i t y  
w i t h  a l l  approved changes t o  s o u r c e  d a t a  documentat ion.  

The appl  icablc .  

S p e c i a l  t es t  equipment (STE) d e s i g n s  are  p repa red  and maintainct l  
f o r  c o n f i g u r a t i o n  c o m p a t i b i l i t y  between tes t  ha rdware ,  proc-edures , 
and checkou t  programming, f o r  a l l  t es t  a c t i v i t i e s  through  he 
release of T e s t  Equipment Change N o t i c e s  (TECNs) . Checkout pro- 
g r a m i n g  w i l l  be  p repa red  using e n g i n e e r i n g  documents a s  sc)urce 
d a t a .  C o n f i g u r a t i o n  c o m p a t i b i l i t y  between e n g i n e e r i n g  t c s  t hard-  
ware y p r o c e d u r e s  and checkout programming w i l l  be maintaii icd , 

through t h e  release o f  checkout  p r o g r a m i n g  change 110 t i c e s  (CPCNs) . 
Programming i s  s u b j e c t  t o  an i n t e r n a l  a u d i t  and a p p r o v a l  p r i o r  t o  
s u b m i t t a l  t o  MSFC f o r  approva l .  

W e  w i l l  e s t a b l i s h  t e s t  l i a i s o n  s u p p o r t  w i t h  AAP experirnent 
d e v e l o p e r s ,  c a r r i e r  manufac tu re r s  , and t h e  v a r i o u s  NASA C L ~ ~ I ~ L ~ L - S  
r e l a t i v e  t o  test  a c t i v i t i e s .  Test l i a i s o n  p e r s o n n e l  w i l l  ass is t  
experinient d e v e l o p e r s  as  r e q u i r e d ,  i n  p r e p a r a t i o n  oi t h e i r  L C S ~  

p l a n s  t o  assure  a n  i n t e g r a t e d  t e s t  approach .  They w i l l  alscj 
inoni tor  t h e  experiment  deve lope r s ’  Q u a l i f i c a t i o n  and Acceptance 
Program f o r  adequacy. 

The tes t  l i a i s o n  group w i l l  a ss i s t  MSFC i n  t h e  a c q u i s i t i o n ,  
review and e v a l u a t i o n  of CEI t e s t  p l a n s  p r o c e d u r e s ,  spec i 1 i c a t i o n s  , 
da ta  and r e p o r t s  t o  a s s u r e  t h e i r  c o m p a t i b i l i t y  w i t h  the  MI’ rcquir-e- 
ments.  t<econunendations w i l l  b e  made t o  NSFC on c1ianSc.s r - l ’ q t i  ired 
t o tlicsc documents by payload i n t e g r a  t i o i i  const rain 1 s .  ‘ l l i  i s L e s  1 

l i a i s o i i  group w i l l  a l s o  pe r fom,  l i a i s o n  o p e r a t i o n s  i i i tcr i ia l  t 1) t l i t ,  
PIC o rga i i i za t  i o n  and between MSFC l a b o r a t o r i e s  t o  assure pr l ) l )~>r  
t e s t  coorcli l iat iori ,  tes t  plan and s o f t w a r e  c o n f i g u r a t  L C ) I I .  
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4.6.9 T e s t  Opera t ions  C o n t r o l  - A l l  t e s t i n g  o p e r a t i o n s  w i l l  
be c o n t r o l l e d  through the u s e  o f  Work A u t h o r i z a t i o n s  (WAS) .  N o  
test may s t a r t  b e f o r e  a WA i s  o b t a i n e d  which d e s c r i b e s  t h e  a c t i v i t i e s  
to  be performed and i s  approved by t h e  O p e r a t i o n s  Tes t  Conductor .  
A s t a t u s  o f  a l l  open WAS w i l l  b e  ma in ta ined  t o  show c u r r e n t  t e s t  
s t a t u s  and p r o g r e s s .  

Test Directives (TDs) w i l l  b e  used t o  a u t h o r i z e  and s c h c d u l e  
test a c t i v i t i e s .  The TDs w i l l  be  p r e p a r e d  by t h e  PIC and sub- 
m i t t e d  t o  MSFC f o r  approval  p r i o r  t o  release. The PIC w i l l  coord-  
i n a t e  t h e  PIF i n t e g r a t i o n  a c t i v i t i e s  by u s i n g  TDs t o  n o t i f y  AAP 
c o n t r a c t o r s  and a g e n c i e s  o f  pending tests , i n v o l v i n g  t h e i r  hardware 
and r e q u i r i n g  t h e i r  assistance.  A l l  i n t e g r a t i o n  t e s t  and s u p p o r t  
a c t i v i t i e s  w i l l  b e  schedu led ,  and monitored f o r  s c h e d u l e  compl i a n c c .  
D a i l y  s t a t u s  and schedu le  mee t ings  w i l l  be  h e l d  t o  d i s c u s s  problem 
areas. Comparison of  a c t u a l  p r o g r e s s  w i t h  a r e a l i s t i c  s c h e d u l e  w i l l  
p o i n t  o u t  p o t e n t i a l  problem areas f o r  c o r r e c t i v e  a c t i o n .  

The i n t e g r a t i o n  t e s t  and checkou t  of  experimcrit ca r r ie rs  and 
combined i n t e g r a t e d  c a r r i e r s  w i l l  be  accomplislied by t r a i n e d  and  
q u a l i f i e d  tes t  conductors  and crews. Pa rag raph  4.3.6 d i s c u s s e s  
p e r s o n n e l  t r a i n i n g .  These p e r s o n n e l  w i l l  man the experiment  and 
expe r imen t  s u p p o r t  subsystem c o n s o l e s  and p e r f o m  t r o u b l e s t ~ o o t i n ~  
t o  r e s o l v e  problems. The tes t  conduc to r  w i l l  I)c r e s p o n s i b l e  f o r ,  
and have t h e  a u t h o r i t y  t o ,  c o o r d i n a t e  c o n t r a c t o r  t es t  e f f o r t s  , 
e n f o r c e  adherence t o  p rocedures  and a r r a n g e  f o r  t he  t es t  s u p p o r t  
r e q u i r e d  t o  conduct  tests. The test conduc to r  and  c r i t i c a l  tcs t  
crew members w i l l  b e  a v a i l a b l e  t o  f o l l o w  t h e  f Light liardwcircA, 
f o r  which they were r e s p o n s i b l e  a t  t h e  P IF ,  t o  KSC to a s s i s j t  i t 1  

t h e  p r e l a u n c h  tes t  and checkout program. 

The P I C  w i l l  d e f i n e  workable test  o p e r a t i o n s ,  arid i i i t e r t a c c s  
between all c o n t r a c t o r s  involved i n  t h e  i n t e g r a t e d  t c > s  t ant1 
checkou t .  The PIC w i l l  e s t a b l i s h  c o n t r o l  o v e r  a l l  AAP cot l l rac tors  
and e n f o r c e  interrace c o n s t r a i n t s  throughout  a l l  tesjt ing aL' t i v i t  ics.  

When a m a l f u n c t i o n  occur s  d u r i n g  t h e  t e s t i n g  p r o c e s s ,  tllclt test 
w i l l  b e  s topped  and t h e  ma l func t ion  and i t s  cause  i d e n t i f i e d .  
B e f o r e  d i s t u r b i n g  systems i n t e g r i t y ,  t h e  f a u l t  w i l l  lie i s , ) l a t e d  
and an U n s a t i s f a c t o r y  Cond i t ions  R e p o r t  (UCR) w i l l  be p r e p a r e d .  
A WA c o n t a i n i n g  a t r o u b l e s h o o t i n g  p l a n  w i l l  be p repa red  b e i o r e  
t r o u b l e s h o o t i n g  commences. Dur ing  t r o u b l e s h o o t i n g  , and subsequen t  
r e p a i r ,  a l l  o p e r a t i o n s  performed w i l l  be  documented i n  pr i>cct lural  
form on t h e  WA. Retest p rocedures  w i l l  be  prepared by t e s t  
e n g i n e e r i n g  t o  v e r i f y  performance of  t h e  r e q u i r e d  repai rs . 

4.7 F l i g h t  Suppor t  and P o s t f l i g h t  T e s t  O p e r a t i o n s  

4.7.1 F l i g h t  Support  Testiril; - A 1 1  MI' i i i i l i g l i t  t ' t ,stiiii;  wi 1 1  
be accomplishcd a t  the d i r e c t i o n  o f  the P J C  and NASA. F l i . ~ : l ~ t  
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s u p p o r t  t e s t i n g  i s  t h a t  t e s t i n g  performed on f l i g h t  hardware 
Tor which MSFC h a s  r e s p o n s i b i l i t y ,  and w i t h i n  which some anomaly 
o r  problem h a s  o c c u r r e d  dur ing  f l i g h t .  During t h e  f l i g h t  p e r i o d ,  
a mockup o r  p r o t o t y p e  of t h e  o n - o r b i t  hardware w i l l  be main ta ined  
i n  t h e  o n - o r b i t  c o n f i g u r a t i o n  so t h a t  any anomalies  a r i s i n s  i n  
f l i g h t  may be d u p l i c a t e d  and r e s o l v e d .  To accomplish t h i s  a c t i v -  
i t y  i n  a t imely  manner, t h e  r e s u l t s  o f  r e a l - t i m e  d a t a  must be pro- 
v ided  t o  t h e  d a t a  a n a l y s i s  team c o n t i n u o u s l y  d u r i n g  t h e  f 1 i Shc i n  
o r d e r  t o  a n a l y z e  and e s t a b l i s h  t r e n d s ,  t o  p r e v e n t  anomalies  and 
t o  a n a l y z e  and r e s o l v e  problems as  t h e y  o c c u r .  

0 

During f l i g h t  o p e r a t i o n s  , members of  the  d a t a  a n a l y s i s  L a m  
w i l l  be  p r e s e n t  t o  c o n s t a n t l y  o b s e r v e  f l i g h t  tes t  o r  experiiiicnt 
o p e r a t i o n s ,  moni tor  and e v a l u a t e  a p p l i c a b l e  d a t a  rece ivcd  a i d  

review a s t r o n a u t  communications. Thus,  any anomaly o c c u r r i n g  
w i l l  b e  brought  t o  t h e  immediate a t t e n t i o n  o f  NASA and the. PTC 
a l l o w i n g  p o s s i b l e  i n f  l i g h t  remedies o r  s o l u t i o n s  to  be rec~onmiendetl 

4 .7 .2  P o s t f l i g h t  T e s t i n g  - P o s t f l i g h t  t e s t i n g  w i l l  be  accom- 
p l i s h e d ,  under  t h e  d i r e c t i o n  of t h e  PIC, t o  deterni ine t h e  e f f e c t s  
of  space  f l i g h t  o p e r a t i o n s  on f l i g h t  hardware.  Ear ly  a n a l y s i s  of  
f l i g h t  d a t a  w i l l  e n a b l e  t h e  e a r l y  i d e n t i f i c a t i o n  of a r e a s  o f  
p o s s i b l e  f a i l u r e .  

Determinat ion of t h e  nature, t y p e  and e x t e n t  o f  p o s t f l i g h t  
tests w i l l  be  dependent  upon t h e  r e s u l t s  o f  examinat ion o f  
f l i g h t  d a t a ,  recovered  hardware and t h e  d e g r e e  of abnorn ia l i ty .  
A l l  p o s t f l i g h t  tes ts  w i l l  be performed t o  t h e  mutual s a t i s i a c t i o n  
01 NASA-MSFC and t h e  PIC, and w i l l  b e  agreed  upon p r i o r  t o  thcs 
commencement o f  t e s t i n g .  

4 .7 .2 .1  F l i g h t  Anomaly Resolu t ion  - The d a t a  a n a l y s i s  teani, 
which p a r t i c i p a t e d  i n  prelaunch tes t  and checkout  e v a l u a t i o i i ,  
w i l l  a l s o  e v a l u a t e  f l i g h t  da ta  and p o s t f l i g h t  t c s t  results. A l l  
anomalies  p e c u l i a r  t o  a subassembly, assembly o r  component w i l l  
b e  reso lved  p r i o r  t o  a subsequent  f l i g h t  of t h a t  item. 

5. TEST SUPPORT REQUIREMENTS ' 

a 

5 .1  Manpower Requirements - The Denver D i v i s i o n  of  the Plar t in  
M a r i e t t a  C o r p o r a t i o n ,  and the Bendix C o r p o r a t i o n ,  have fonned  a 
team f o r  t h e  purpose  of performing t h i s  program. These two 
o r g a n i z a t i o n s  m a i n t a i n  a highly competent group of  t c s t  s p e c i a l i s t s  
who a r e  f u l l y  c a p a b l e  of  assuming t h e  t e s t  f u n c t i o n s  o f  t l i is  pro- 
gram. Thc Test  Engineer ing and O p e r a t i o n s  Group i s  rcspo:i:;ililc Lor 
c s t a b l i s h i n g  t h e  rcquircmcnts  and equipment Cor,  ~ l n d  CoildLlc Li:ig tl1c 

AAP t c s t  program ass igned  to t h e  PIC  by MSFC. 

The T e s t  Engineer ing  and O p e r a t i o n s  group will d C V C l u p  t l 1 C  LCSL 
rcquiremeii ts  atid t h e  t e s t  planning For rill p h a s c s  c ) r  L C S L  , l c t i v i t v  
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i n c l u d i n g  development,  q u a l i f i c a t i o n ,  r e l i a b i l i t y ,  d e s i g n  v e r i f i c a -  
t i o n ,  a c c e p t a n c e ,  i n t e g r a t i o n  and p re l aunch .  T e s t  p l a n s  w i l l  be p r e -  
pared t o  d e s c r i b e  t h e  methods, t e s t  p r o c e d u r e s ,  f a c i l i t i e s  and s p e c i a l  
t e s t  and s u p p o r t  equipment r e q u i r e d  t o  implement t h e  t e s t  r e q u i r e m e n t s .  

5.1.1 O r g a n i z a t i o n  - W i t h i n  t h e  o v e r a l l  AAP program s t r u c t u r e ,  de-  
p a r t m e n t a l  o p e r a t i o n s  and d u t i e s  a r e  d e l e g a t e d  t o  a Department Manager. 
The Manager, T e s t  Eng inee r ing  and O p e r a t i o n s ,  r e p o r t s  d i r e c t l y  t o  t h e  
D i r e c t o r  o f  Q u a l i t y ,  a s  the t e s t  f u n c t i o n  f a l l s  w i t h i n  t h e  Q u a l i t y  o r -  
g a n i z a t i o n .  The Manager i s  r e s p o n s i b l e  f o r  a l l  AAP PIC t e s t  f u n c t i o n s .  
F i g u r e  11 shows a d e t a i l e d  breakdown of  t h e  T e s t  E n g i n e e r i n g  and Opera- 
t i o n s  s t r u c t u r e ,  and t h e  a s s o c i a t e d  f u n c t i o n s .  

5.1.2 P e r s o n n e l  - The t e s t  group w i l l  p r o v i d e ,  f o r  t h e  implementa- 
t i o n  o f  t h e  t e s t  program, pe r sonne l  whose f u n c t i o n s  w i l l  i n c l u d e  such 
i tems a s  p r e p a r a t i o n  o f  t e s t  p r o c e d u r e s ,  d e s i g n  of  s p e c i a l  t e s t  equip-  
ment,  p r e p a r a t i o n  o f  checkout programs, i n s t a l l a t i o n  and checkou t  of  
s u p p o r t  equipment ,  t r a i n i n g  and c e r t i f i c a t i o n  o f  t es t  p e r s o n n e l  and 
crews, t e s t  performance,  d a t a  a n a l y s i s  and p r e p a r a t i o n  o f  f i n a l  t e s t  
r e p o r t s .  P e r s o n n e l  i n  a l l  o f  t h e s e  c a t e g o r i e s  w i l l  be  l o c a t e d  a t  t h e  
PIF and a t  KSC a s  r e q u i r e d .  S p e c i a l i z e d  p e r s o n n e l  w i l l  be  l o c a t e d  i n  
o t h e r  a r e a s  a s  r e q u i r e d .  

5 . 2  F a c i l i t y  Requirements - The t o t a l  t es t  p l a n  i d e n t i f i e s  t h e  
major t e s t  f a c i l i t i e s  and t h e i r  l o c a t i o n .  F a c i l i t i e s  a t  MSFC and KSC 
w i l l  be k e p t  a s  n e a r l y  i d e n t i c a l  a s  p o s s i b l e  f o r  s i m i l a r  o p e r a t i o n s .  
A l l  e x i s t i n g  NASA and o t h e r  government f a c i l i t i e s  and equipment w i l l  b e  
used t o  t h e  maximum e x t e n t ,  o n  a n o n - i n t e r f e r e n c e  b a s i s ,  whenever f e a s i -  
b l e .  F a c i l i t i e s  r e q u i r e d  a r e  d i s c u s s e d  i n  d e t a i l  i n  t h e  F a c i l i t y  Plan. 

5.3 GSE and S p e c i a l  Test Equipment (STE) 

5.3.1 Genera l  - The P I C  s h a l l  m a i n t a i n  GSE and STE d e s i g n  p e r s o n n e l  
d u r i n g  t h e  performance o f  t h i s  program. 
f o r  t h e  d e s i g n  o f  a l l  new and modif ied GSE and STE u t i l i z e d  by t h e  PIC 
b o t h  a t  t h e  PIF and KSC. All GSE and STE u t i l i z e d  w i l l  be q u a l i f i e d  and 
c e r t i f i e d  t o  i n s u r e  t h a t  any o u t p u t  from t h o s e  i tems w i l l  n o t  c a u s e  dam- 
age o r  i n t r o d u c e  contaminants  i n t o  o t h e r  ground tes t  hardware,  o r  t h e  
f l i g h t  a r t i c l e ,  d u r i n g  t e s t i n g .  

These groups w i l l  be r e s p o n s i b l e  

5.3.2 Equipment Summary - F i g u r e  12 l i s t s  a l l  of  t h e  major GSE and 
STE r e q u i r e d  t o  s u p p o r t  the t e s t  program. These m a t r i c e s  p r e s e n t  t h e  
Combined Miss ion  AAP 1/2/3/4 Developrnent /Qual i f ica t ion  GSEITools de-  
f i n e d  i n  Volume 111, and the F l i g h t s  AAP 1,2,3 and 4 GSE/tools  d e f i n e d  
i n  Volume I V .  The m a t r i c e s  u s e  bLock numbers and t i t l e s  t aken  from 
t h e  t e s t  f lows  of  Volumes 111 and I V Y  t o  summarize t h e  GSE/tools  needed 
f o r  t e s t  o p e r a t i o n s  suppor t  a s  i d e n t i f i e d  by t h e  Requirements  Allocdtion 
S h e e t s .  
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6 .  TEST SEQUENCE AND SCHEDULE 

6 . 1  I n t e g r a t e d  T e s t  Flows - The tes t  f l o w  f o r  F l i g h t s  
AAP 1 / 2 / 3 / 4  i s  shown as F i g u r e  13. 
which sununarizes t h e  i n d i v i d u a l  development , qual  i f  i ca  t i o n  and 
f l i g h t  a r t i c l e  test flows c o n t a i n e d  i n  Volumes I1 and 111. 
Each b l o c k  of t h e  i n t e g r a t e d  t e s t  f l o w  r e f e r e n c e s  t h e  volume 
and s e c t i o n  of t h a t  v o l u m e  which p r e s e n t s  t h e  d e t a i l e d  d i s -  
c u s s i o n  of t h e  tests included i n  t h e  b lock .  

T h i s  is a high  l e v e l  f low 

T h i s  f low p r e s e n t s  the development ,  q u a l i f i c a t i o n  and i n t e -  
g r a t i o n  tests f o r  those  carriers f o r  which MSFC h a s  pr ime 
r e s p o n s i b i l i t y ,  and t h e  i n t e r c a r r i e r  systems d e s i g n  v e r i f i c a -  
t i o n  tests which v e r i f y  t h e  i n t e g r a t e d  experiment  c a r r i e r  
i n t e r f a c e s  and systems level o p e r a t i o n  i n  t h e  launch and o r b i t :  
c o n f i g u r a t i o n s .  

T h i s  t e s t  f low i s  based on t h e  ground rille t h a t  a l l  
exper iments  s h a l l  have been q u a l i f i e d  and accepted  p r i o r  t o  
d e l i v e r y  t o  t h e  i n t e g r a t i o n  f a c i l i t y .  Upon r e c e i p t  by t h e  
i n t e g r a t i o n  c o n t r a c t o r ,  t h e  experiment  and a s s o c i a t e d  s u p p o r t  
equipment w i l l  b e  subjec ted  t o  a d e t a i l e d  r e c e i v i n g  i n s p e c t i o n  
f o r  damage checks.  A l l  p h y s i c a l  and e l ec t r i ca l  i n t e r f a c e s  
from car r ie r  t o  car r ie r ,  exper iments  t o  car r ie r ,  and e x p e r i -  
ments t o  exper iments ,  w i l l  b e  checked b e f o r e  experiment  c.heck- 
o u t  b e g i n s .  

Upon complet ion o f  t h e  a c t u a l  i n t e g r a t i o n  e f f o r t ,  tests 
w i l l  be  performed to v e r i f y  proper  o p e r a t i o n  o f ,  and compati-  
b i l i t y  between, experiments  as w e l l  as c o m p a t i b i l i t y  between 
carr ier  subsystems and t h e  exper iments .  

~h~ fliia? -h-.-,..- ,i tho  t o f t  f lnw n l n n  a r e  rhe ol )c* l -aI  i t i l l s  
r---- - - -  y*IcL*cY " L  C* .L  -I"- ..--.. 

a t  t h e  launch s i t e .  The f o l l o w i n g  f u n c t i o n s  w i l l  lie p c ~ - T c , i i i i c c I  

a t  KSC: 

a .  F i n a l  checks to  a s s u r e  t h a t  t h e  exper iments ,  i l l s t a l l e d  
i n  t h e  c a r r i e r  a t  t h e  i n t e g r a t i o n  s i t e ,  a r e  o p e r a t i n g  
c o r r e c t l y  a f t e r  shipment to  KSC, and t h a t  tho c a r r i e r  
i s  ready f o r  the n e c e s s a r y  o p e r a t i o n s  t o  be conducted 
a t  KSC. 

b .  Experiment r e c a l i b r a t i o n  t o  w i t h i n  o p e r a t i o n a l  l imits ,  
as r e q u i r e d ,  using s t a n d a r d  -equipment o r  unique con-  
t r a c t o r  suppl ied  equipment.  The experiment  hardware 
c o n t r a c t o r  personnel  w i l l  p a r t i c i p a t e  i n  t h i s  f u n c t i o n  
as r e q u i r e d .  

c .  I ~ l s t a l l a t i o n  of t h o s e  exper iments  d e l i v e r e d  a t  thc  
launch s i t e ,  a f t e r  t h e  f u n c t i o n a l  tes ts  o f  t h e  inc!iviclual 
experiment  a re  conducted.  

MARTIN MARIEWA OORPORArION 
D E N V E R  D I V I S I O N  
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a .  

e.  

f .  

Conduct ing o f  c a r r i e r / e x p e r i m e n t  system tests t o  check 
t h e  o p e r a t i o n  of t h e  complete  carr ier  system. 
t e m s  check w i l l ,  p r i m a r i l y ,  v e r i f y  t h a t  t h e  car r ie r  
experiments and subsystem are  o p e r a t i n g  w i t h i n  s p c c i f  i c a -  
t i o n  l i m i t s .  

T h i s  s y s -  

Conducting t h e  i n t e g r a t e d  l aunch  o p e r a t i o n s  i n c l u d i n g  
checkout  and m a  1 f unc t i o n  de  tec t i o n .  

I n s t a l l a t i o n  and checkout o f  t h e  t i m e - s e n s i t i v e  e x p e r i -  
ments a f t e r  t h e  carrier and l aunch  v e h i c l e  a r e  mated 
and checkout  i s  performed. 

A l l  basic c a r r i e r s  shal l  have been q u a l i f i e d ,  and passed 
a c c e p t a n c e  tests approved by NASA, p r i o r  t o  d e l i v e r y  t o  the 
i n t e g r a t i o n  f a c i l i t y .  The A i r l o c k  Module (AM), t h e  a s c e n t  
s t a g e  o f  t h e  Lunar Module (LM A/S),  and the  Command and S e r v i c e  
Modules a re  t h e  r e s p o n s i b i l i t y  of NASA-MSC, and as such w i l l  
be  q u a l i f i e d  under t h e  d i r e c t i o n  o f  t h a t  c e n t e r .  The Lunar 
Mapping and Synop t i c  Survey Systems (LM&SS) r a c k  w i l l  be devel- 
oped and b u i l t  a t  NASA-MSFC and f i t t e d  w i t h  subsystems and 
expe r imen t s ,  and q u a l i f i e d  a t  NASA-KSC. 

The M u l t i p l e  Docking Adapter (MDA) i s  a new ca r r i e r  which 
w i l l  be  developed and q u a l i f i e d  by NASA-MSFC. S p e c i f i c  t es t s  
r e q u i r e d  on t h e  MDA w i l l  i n c l u d e  s t a t i c  and dynamic s t r u c t u r a l  
tes ts  , systems c o m p a t i b i l i t y ,  and a l l - s y s t e m s  test .  During 
t h e  dynamic s t r u c t u r a l  tes ts ,  des igned  t o  p r o v i d e  nccessdr) .  
d a t a  f o r  t h e  a n a l y s i s  o f  the dynamic s t r u c t u r a l  c h a r a c t e r i s t i c s  
of a l l  p o t e n t i a l  docked c o n f i g u r a t i o n s ,  docking loatls w i l l  I ) c  
i n t r o d u c e d .  

R e q u a l i f i c a t i o n  o f  the S p a c e c r a f t  LM Adapter  (SLA) w i l l  be 
r e q u i r e d  f o r  any i n t e r f a c e  changes made. A major  r e q u a l i i i c a -  
t i o n  program w i l l  b e  r e q u i r e d  i f  s i g n i f i c a n t  s t r u c t u r a l  c u t o u t s  
o r in0 d i f i c a t i o n  s be  c om e nec e s sa r y  . 

R e q u a l i f i c a t i o n  o f  t h e  Ins t rumen t  U n i t  (IU) w i l l  he r e q u i r e d  
t o  demons t r a t e  i t s  a b i l i t y  t o  m e e t  t h e  a d d i t i o n a l  o u t p u t  power 
requ iremen t s . 

Q u a l i f i c a t i o n  of  t h e  9IVT3, as  a n  element  o f  t h e  i n t e g r a t e d  
experiment  module, s h a l l  c o n s i s t  o f  t h o s e  a c t i v i t i e s  n e c e s s a r y  
t o  q u a l i f y  t h e  s t a g e  a s  an element  o f  t h e  l aunch  v e h i c l e ,  and 
a s  a n  e l emen t  o f  t h e  O r b i t a l  Workshop (OWS) i n  t h e  on-oi-bi t 
c o n f i g u r a t i o n .  

MAR'lrIN MARIETEA CORPORAlION 
D E N V E R  D I V I S I O N  
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F o r  F l i g h t s  AM' 1 and 2 ,  t h e r e  is  no s p e c i i i c  Payload Intc- 
g r a t i o n  F a c i l i t y ,  as such, e i t h e r  a t  MSFC o r  KSC. 1\11 e f f o r t s  
sha l l  he made to  u t i l i z e  s e l e c t e d  MSFC and KSC f a c i l i t i e s  i n  
the same manner a n t i c i p a t e d  f o r  subsequen t  U P  a c t i v i t i e s  i n  
which L u l l  PTF c a p a b i l i t y  i s  u t i l i z e d .  

It is assumed t h a t ,  s i n c e  no s e p a r a t e  payload i n t e g r a t  iiig 
c o n t r a c t o r  ex i s t s  € o r  F l i g h t  AAP 2 ,  many o f  t h e  f u n c t i o n s  of  
the PIC,  as c a l l e d  o u t  i n  t h i s  document, w i l l  b e  f u l f i l l e d  by 
NASA-MSFC. For  F l i g h t  AAP 2 ,  expe r imen t  i n t e g r a t i o n  i n t o  Lhe 
AM can  be  conducted either a t  KSC,  o r  a t  t h e  EfcDonnc*11 m a n u -  
f a c t u r i n g  f a c i l i t y .  I n t e g r a t i o n  a c t i v i t y  f o r  the s- Lv13 w i l  I 
be s p l i t  between Douglas A i r c r a f t  C o r p o r a t i o n  f a c i l i t i e s ,  and 
KSC f a c i l i t i e s .  The PIC s h a l l  become more involved i n  the> 
i n t e g r a t o r  f u n c t i o n  f o r  F l i g h t s  AAP 3 and 4 ,  t han  f o r  F l i g h t s  
U P  1 and 2 .  The p r i n c i p a l  advan tage  o f  t h i s  approach l i c a s  
i n  e n a b l i n g  a more g radua l  b u i l d u p  of t h e  Payload I n t e g r a t i o n  
F a c i l i t y  (PIF) c a p a b i l i t y  w h i l e  a f f o r d i n g  a d e q u a t e  prugraiii 
c o n t r o l  by t h e  i n t e g r a t i n g  NASA c e n t e r .  

6 . 2  T e s t  Schedu les  - A s  a n  i n t e g r a l  p a r t  of t h i s  test  program 
s c h e d u l e s ,  and s c h e d u l e  c o n t r o l s  s h a l l  b e  developed.  E f i e c  t i v e  
schedu le  c o n t r o l s  a r e  e s s e n t i a l  due t o  t h e  intcrdcpentlenct.  
o f  components produced c o n c u r r e n t l y ,  and the  r e l a t i v e  I!, 1 ~ ) 1 i i ;  

i n t e r v a l  between s p e c i f i c a t i o n  e s t a b l i s h m e n t  and t h e  t i n i e  w t i c n  
i n t e g r a t e d  t e s t i n g  i s  accomplished. I t  i s  r e a l  izecl t h a t  t h .  
a b i l i t y  t o  accommodate necessa ry  change i s  an i m p o r l a n t  
Lunc t i o i i  of  s chedu l ing .  P e r t u r b a t i o n s  may t a k e  the f c ) r I x  o i  
hardware changes , o r  they may b e  changes i n  program d irec t i o i i .  

[ n e v i t a b l e  t e s t  program r e v i s i o n s  must be i n c o r p o r a t e d  w i L i w u t  
d e g r a d i n g  t h e  sequenced tes t  a c t i v i t y  . 

The f o l l o w i n g  schedu les  ( F i g u r e s  14 t h r u  1 7 )  s h o w  t e s t  
a c t i v i t y  t i m e l i n e s  f o r  t h i s  m i s s i o n .  The test number i s  tha t  
t es t  I . D .  number r e f e r r e d  t o  i n  t h e  lower l e f t  p a r t  of  each 
b l o c k  i n  t h e  t e s t  f low of  F i g u r e  1 3 .  

MAR'nN MAff8Ar-A COffPORArlON 
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Lass 
MDA 

lysc 

MSFC 

NASA 

OCP 

ows 
PI  

PI c 
PIF 

SLA 

TP 

7.  N O T E S  

7.1 Abbreviat ions and Acronyms 

AM - Airlock Module 

CEI - Contract  End Item 

CM - Command Module 

COFW - C e r t i f i c a t i o n  of F l i g h t  Worthiness 

CSM - Command Se rv ice  Module 

EMC - Electromagnetic Compat ib i l i ty  

Dl1 - Electromagnetic I n t e r f e r e n c e  

FMECA - F a i l u r e  Mode Ef fec t  and C r i t i c a l i t y  Analysis  

GATP - Ground A r t i c l e  Test  Procedure 

GFE - Goverment  Furnished Equipment 

GSE - Ground Support  Equipment 

I U  - Ins t rumenta t ion  Unit  

KSC - Kennedy Space Center 

LM - Lunar Module 

I___- 

- Lunar Mapping and Synopt ic  Survey 

- Mult ip le  Docking Adapter 

- Manned Spacecraf t  Center  

- Marshall  Space F l i g h t  Center  

- Nat iona l  Aeronautics and Space Adminis t ra t ion 

- Opera t iona l  Checkout Procedures 

- O r b i t a l  Workshop 

- P r i n c i p a l  I n v e s t i g a t o r  

- Payload I n t e g r a t i o n  Cont rac tor  

-' Payload I n t e g r a t i o n  F a c i l i t y  

- Spacec ra f t  LM Adapter 

- Test  Procedure 

. 

MA R r B N  M A  R 8 I - A  OORPORA l l O  N 
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7 .2  G l o s s a r y  of Terms 

a .  

b .  

C .  

d .  

e. 

f .  

6 .  

h. 

i. 

Acceptance T e s t  - Test t o  de t e rmine  conformance t o  d e s i g n  
o r  s p e c i f i c a t i o n s  a s  a b a s i s  f o r  accep tance .  When special1.y 
des igned  they  may app ly  to  p a r t s ,  equipments  o r  s y s  tenis, 
ant1 may i n c l u d e  func t i o  na 1 tes t s . 
All-Systems T e s t  - A t es t  performed on s t a g e s  and modules 
to  demons t r a t e  t h e  c a p a b i l i t y  o f  each subsystem t o  p e r -  
form i t s  f u n c t i o n  when exposed t o  t h e  f u l l  r i g o r s  o f  
mis s ion  environments ,  and t o  demons t r a t e  t h a t  t h e  sub- 
systems are p h y s i c a l l y  and f u n c t i o n a l l y  compa t ib l e .  T h i s  
t e s t  may be a combinatior: o f  develcFment test ax! quali- 
f i c a t i o n  test .  

Ambient F u n c t i o n a l  T e s t s  - T e s t i n g  t o  d e m o n s t r a t e  ope ra -  
t i o n  as  s p e c i f i e d  under  ambien t  env i ronmen ta l  c o n d i t i o n s ,  

Atomic R a d i a t i o n  - P a r t i c l e  r a d i a t i o n  as encoun te red  i n  
space .  

C a l i b r a t i o n  T e s t  - T e s t s  t o  de t e rmine  t h a t  t h e  o u t p u t  
c h a r a c t e r i s t i c s  of a measuring d e v i c e ,  component o r  
assembly compare f a v o r a b l y  t o  a known o r  c e r t i f  ied 
s t a n d a r d ,  and t o  see i f  t h e  c h a r a c t e r i s t i c s  a r e  w i t h i n  
s p e c i f i c a t i o n ,  

Carrier I n t e r f e r e n c e  Checks - Checks f o r  i n t r r c a r r i  er 
mechanical  a l ignmen t ,  e l e c t r i c a l  c o n n e c t i o n  and i n  t c r -  
f e r e n c e  checks and i n t e r f a c e  v e r i f i c a t i o n .  

Checkout - A tes t  o r  p rocedure  f o r  d e t e r m i n i n g  whether a 
d e v i c e  i s  c a p a b l e  of  pe r fo rming  a r e q u i r e d  o p e r a t i o n  o r  
f u n c t i o n .  A checkout u s u a l l y  c o n s i s t s  o f  t h e  a p p l i c a -  
t i o n  o f  a series o f  o p e r a t i o n a l  and c a l i b r a t i o n a l  t es t s  
i n  a c e r t a i n  sequence,  w i t h  t h e  r equ i r emen t  t h a t  the 
r e sponse  of  t h e  d e v i c e  t o  each of t h e s e  t e s t s  be  w i t h i n  
a p rede te rmined  t o l e r a n c e .  

Components - Group of  p a r t s ,  b l a c k  boxes,  and complete 
experiment  packages t h a t  may be i n s t a l l e d  on a c a r r i e r .  

Component Acceptance T e s t  - Acceptance tes t :  o f  an i n d i v i -  
dual  component ( c o n s i s t i n g  o€  a number o i  p a r t s )  t t )  
de te i in ine  if these components wil  1 meet s p e c i  tical it\ns 
p r i o r  t o  assembly i n  a subsystem. 
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k. 

. 

1. 

m. 

n. 

0 .  

P *  

4 .  

r. 

S .  

Design V e r i f i c a t i o n  Tes t  - T e s t  employed t o  g e n e r a t e  
e n g i n e e r i n g  knowledge conce rn ing  a d e s i g n  o r  p iece  o f  
equipment.  Development t e s t i n g  w i l l  b e  used t o  d t t c r -  
mine and v e r i f y  s a f e t y  margins  and e x p l o r e  modes of  
f a i l u r e .  

Development T e s t s  - The phase  d u r i n g  which t h e  p r o p e r  
f u n c t i o n  o f  t h e  components o f  t h e  sys t em,  i n  r e l a t i o n  
t o  one a n o t h e r ,  i s  a s s u r e d .  It i n c l u d e s  the .deve1op-  
ment e n g i n e e r i n g  t e s t  of t h e  p r o  t o  type  , n e c e s s a r y  
r e d e s i g n  and t e s t i n g  , m o d i f i c a t i o n  o f  drawings and 
s p e c i f i c a t i o n s .  

Development T e s t i n g  and E v a l u a t i o n  - Conducted t o  deter-  
mine i f  t h e o r i e s  , t e c h n i q u e s ,  and m a t e r i a l s  a r e  
p r a c t i c a b l e ,  o r  i f  equipment and component items a re  
t e c h n i c a l l y  sound , r e l i a b l e  , safe and meet e s t a b l  i s h e d  
s p e c i f i c a t i o n s  o r  r equ i r emen t s .  

Dynamic T e s t i n g  - Ground test des igned  t o  d e t e i m i n e  
t h e  s t r u c t u r a l  dynamic c h a r a c t e r i s t i c s  of s t a g e s  o r  
space  v e h i c l e s  (bending modes , s t r u c t u r a l  feedback 
c o n s t a n t s ,  damping c o n s t a n t s ,  n a t u r a l  r e s o n a n c e s ,  c t c . )  
under s i m u l a t e d  f l i g h t  c o n d i t i o n s .  T h i s  tes t  may bc 
a combinat ion developnient t e s t  and q u a l i f i c a t i o n  t e s t .  

Environmental  T e s t s  - Any p r o d u c t i o n  a c c e p t a n c e  t e s t  
( i n - p r o c e s s  t e s t  , manufactur ing c h e c k o u t ,  e t c  .)  I3c.r- 
formed under  environmental  r i g o r s  o t h e r  t han  ambient 
f o r  t h e  p r ime  purpose  of v e r i f y i n g  t h e  q u a l i t ) ,  of i l i g h t  
hardware o r  ground equipment. 

Flow Rate - Mass f low rate  o f  a f l u i d  o r  g a s .  

F u n c t i o n a l  Test - A t e s t  performed t o  demons t r a t e  t h a t  
t h e  i t e m  o p e r a t e s  as  s p e c i f i e d  ( r e q u i r e d ) .  

Ground S t a t i o n  C o m p a t i b i l i t y  - Compa t ib i l . i t y  of the sup- 
p o r t  ground s t a t i o n s  with t h e  v a r i o u s  o r b i t a l  c o n i i g u r a -  
t i o n s  of t h e  s p a c e c r a f t .  

GSE C o m p a t i b i l i t y  T e s t s  - Tests accomplished to i i i su re  
t h a t  t h e  f l i g h t  equipment i s  c a p a b l e  of  b e i n g  tes tcBt l  
and w i l l  be e l e c t r i c a l l y  and niechanica I l y  ctwipat i b  I C' 

w i t h  i ts  a s s o c i a t e d  GSE. 
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U .  

V.  

W .  

X.  

Y .  

z .  

I n t e g r a t e d  C a r r i e r  - S e v e r a l  carriers mated i n  a n  o r b i t a l  
o r  launch c o n f i g u r a t i o n .  

Laboratory C a l i b r a t i o n  T e s t  - T e s t s  t o  de te rmine  i f  the 
measuring d e v i c e s  o r  components compare f a v o r a b l y  w i t h  
known o r  c e r t i f i e d  s t a n d a r d s ,  and a re  w i t h i n  s p e c i  f i c a -  
t i o n s .  

L i f e  T e s t  - Those tests conducted t o  v e r i f y  and q u a l i E y  
hardware from a n  endurance o r  l i f e  s t a n d p o i n t .  L i f e  
test s h a l l  b e  conducted a t  d e s i g n  l e v e l s  f o r  t h e  
r e q u i r e d  o p e r a t i o n a l  c y c l e s .  

Man-Machine C o m p a t i b i l i t y  - C o m p a t i b i l i t y  between f l i g h t  
and ground crews wi th  f l i g h t  and ground equipments f o r  
a c c e s s i b i l i t y ,  s a f e t y ,  e tc .  

Manufactur ing Checkout - The f i n a l  acceptance  test o r  
series of tests performed a f t e r  f i n a l  assembly a t  a 
m a n u f a c t u r e r ' s  p l a n t .  S u c c e s s f u l  complet ion o f  manu- 
f a c t u r i n g  checkout i s  a p r e r e q u i s i t e  t o  assembly i n t o  
t h e  n e x t  h i g h e r  hardware g e n e r a t i o n  level a t  a n o t h e r  
c o n t r a c t o r ' s  p l a n t  o r  NASA i n s t a l l a t i o n  and f o r  shipment 
t o  a s t a t i c  f i r i n g  o r  i n s t a l l a t i o n  s i t e .  

Mass P r o p e r t i e s  T e s t s  - T e s t s  performed t o  t lcterminc 
w e i g h t ,  c e n t e r  of g r a v i t y ,  and mass moment o f  i n e r t i a .  

O f f l i n i t  T e s t  - Test  a t  stress levels h i g h e r  tliaii d e s i g n  
l e v e l ,  conducted f o r  t h e  purpose o f  de te rmining  a 
s a f e t y  f a c t o r  o r  margin.  

a a .  Power C h a r a c t e r i s t i c s  T e s t s  - T e s t i n g  perfonned t o  
determine  paramet r ic  v o l t a g e ,  c a b l e  IR d r o p ,  equipment 
power d i s s i p a t i o n ,  e tc .  

ab.  Prelaunch T e s t  - Test of m i s s i l e  and ground equipment 
t o  de te rmine  r e a d i n e s s  t o  launch.  May i n c l u d e  a count -  
down and a f l i g h t  r e a d i n e s s  f i r i n g  w i t h  a l l  launch 
complex equipment o p e r a t i n g ,  b u t  n o t  i n c l u d i n g  a c t u a l  
launching o f  t h e  v e h i c l e .  

a c .  Q u a l i f i c a t i o n  Tes t  - A t es t  o f  p a r t s ,  components, sub- 
a s s e m b l i e s ,  and h i g h e r  levels o f  assembly which i s  
performed t o  demonst ra te  t h a t  t h e  d e s i g n  i s  i n h e r e n t l y  
c a p a b l e  o f  meeting t h e  e s t a b l i s h e d  requi rements .  T e s t s  
a re  designed t o  l o c a t e  s i g n i f i c a n t  f a i l u r e  modes and 
t o  de te rmine  t h e  e f f e c t s  of  v a r i e d  s t ress  l e v e l s ,  com- 
b i n a t i o n s  of  t o l e r a n c e s ,  d r i f t  o f  d e s i g n  p a r a m e t e r s ,  
and combinat ions and sequences of environments .  Des- 
t r u c  t ive  tests and i n s p e c t i o n  of disassembled a r t i c l e s  
a re  i n c  luded. 
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ad .  R e l i a b i l i t y  T e s t  - A s t a t i s t i c a l l y  des igned  t e s t ,  w i t h  
s p e c i f i e d  conf idence  l e v e l ,  t o  demonst ra te  t h a t  a n  i t e m  
m e e t s  t h e  e s t a b l i s h e d  re1 iab i l i t y  requi rements  . 

a e .  Shake-Table T e s t  - A l a b o r a t o r y  tes t  i n  which a n  i n s t r u -  
ment o r  component i s  placed i n  o r  on a v i b r a t o r  t h a t  
s i m u l a t e s  one of  t h e  c o n d i t i o n s  d u r i n g  t h e  launch of  a 
missi le  o r  o t h e r  v e h i c l e .  T h i s  i s  a n  environmental  t e s t .  

a f :  Simulated F l i p h t  Test - A test i n  which a l l  v e h i c l e  sub- 
systems a re  o p e r a t e d ,  i n s o f a r  as p o s s i b l e ,  through a 
t y p i c a l  sequence s i m u l a t i n g  t h e  e n t i r e  f l i g h t  of  t h e  
v e h i c l e .  T h i s  test  a l s o  p r o v i d e s  a c o m p a t i b i l i t y  test  
of t h e  v e h i c l e  system. 

ag.  S o l a r  R a d i a t i o n  T e s t s  - T e s t s  t h a t  are performed p r i m a r i l y  
t o  i d e n t i f y  any d e t e r i o r a t i o n  e f f e c t s  on materials,  p i e c e  
p a r t s  and components.. 

a h .  S t a t i c  T e s t i n g  - The t e s t i n g  of a d e v i c e  i n  a s t a t i o n a r y  
o r  held-down p o s i t i o n  a s  a means of  t e s t i n g  and measuring 
i t s  dynamic r e a c t i o n s  . 

a i .  S t r u c t u r a l  T e s t  - A development tes t  a n d / o r  q u a l i f i c a t i o n  
t e s t  t o  de te rmine  the a b i l i t y  of  s t r u c t u r e s  t o  w i t h s t a n d  
p r e d i c t e d  o r  measured s t a t i c  and dynamic f o r c e s  t o  be 
encountered i n  assembly,  s t o r a g e ,  t r a n s p o r t a t i o n  , tiand- 
l i n g  and f l i g h t .  

aj. Systems C o m p a t i b i l i t y  - The o p e r a t i o n  of  a group of  sys -  
t e m s  w i t h o u t  inducing  mutual i n t e r f e r e n c e  and a c o r r e s -  
ponding s a c r i f i c e  i n  performance o f  any system. 

ak .  Thermal C h a r a c t e r i s t i c s  T e s t s  - T e s t i n g  t o  de te rmine  
thermal  c o n d u c t i v i t y ,  e m i s s i v i t y  and a b s o r p t i o n ,  e t c .  

a l .  Thermal Shock - Sudden extreme tempera ture  change induced 
by n a t u r a l  environment o r  sudden c o n t a c t  wi th  a c ryogenic  
f l u i d .  

a m .  Thermal Vacuum T e s t s  - T e s t s  t o  de te rmine  tempera ture  
s t a b i l i t y  i n  a temperature  extreme and vacuum environ-  
ment. 

an.  Vacuum T e s t s  - T e s t s  accomplished t o  determine f u n c t i o n a l  
performance i n  an  o r b i t a l  vacuum. 
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T e s t  - System and subsystem t e s t  t o  
i n s u r e  v e h i c l e  s p e c i f i c a t i o n  compliance b e f o r e  v e h i c l e  
i s  accepted  f o r  f l i g h t  use .  

ap .  V e h i c l e  C a l i b r a t i o n  T e s t  - Tests t o  de te rmine  i f  t h e  
onboard v e h i c l e  measuring d e v i c e  o r  component compares 
f a v o r a b l y  w i t h  known o r  c e r t i f i e d  s t a n d a r d s  and i s  
w i t h i n  s p e c i f i c a t i o n s  . 

aq .  V i b r a t i o n  T e s t s  - T e s t s  t o  d e t e r m i n e  t h e  e f f e c t  of a 
f o r c e d  v i b r a t i o n  a s  induced by t r a n s p o r t a t i o n  o r  launch 
and f r e e  resonant  v i b r a t i o n  as  induced by docking.  

ar .  Wind Tunnel Tests - T e s t i n g  accomplished to  de te rmine  
aerodynamic c h a r a c t e r i s  t ics .  
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