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F O R E W O R D

The In -F lig h t  M aintenance  (IFM ) C on cept  w as 
d e v e lo p e d  to c o n v e y  the m a n n er  in w h ich  S&ID w il l  
su p p ort  fl igh t op e ra t io n s  b y  p rov id in g  in - f l ig h t  m a in -
tenance . It con st itu tes  the de fin it ion  of IFM  goa ls  
ra th e r  than the m eth od  by  w h ich  th ese  goa ls  w i l l  be  
attained. It is  d i r e c t e d  tow ard  the u t i l iza t ion  o f  the 
e f f o r t s  go ing  into the o v e r a l l  IFM  p r o j e c t  d ev e lop m en t  
ra th e r  than the d e fin it ion  of these  e f fo r t s .

T he g e n e ra l  c o n c e p t  o f in - f l ig h t  m a in ten an ce  
d e s c r ib e d  in this r e p o r t  m a y  be app lied  to the lunar 
e x c u r s io n  m o d u le  (L E M ); h ow ev er ,  c o n c u r r e n t  with 
the d e v e lo p m e n t  o f  the L E M  p r o je c t ,  in te r fa ce  c o o r d i -
nation  m u s t  be  continued  w ith  the a s s o c ia t e  c o n t r a c to r  
to in su re  the e f f e c t iv e n e s s  o f  the o v e r a l l  s p a c e c r a f t /  
IF M  co n ce p t .
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IN TR O D U C TIO N

The in c lu s io n  of a th r e e -m a n  c r e w  in the A p o l lo  co m m a n d  m o d u le  
a llow s  fo r  the p r o v is io n in g  of a m ain ten an ce  ca p a b il i ty .  The A p o l lo  IF M  
w il l  p r o v id e  a m a in ten a n ce  ca p a b il i ty  w ith  the r e a l i z a t io n  that equ ip m en t  
r e l ia b i l i ty  in d ica te s  m in im u m  a ct iv ity  in this a re a .  A l l  a s p e c ts  o f  m a in t e -
nance and m a in ten an ce  su pport  a re  c o n s id e r e d  to a s s u r e  that IF M  g oa ls  w i l l  
b e  m et.  T h e se  goa ls  a r e  de fined  as the d e v e lo p m e n t  o f  a p r o g r a m  that w i l l  
m o s t  c o m p le t e ly  augm ent re l ia b i l i ty ,  i . e . , en h an ce  the p r o b a b i l i ty  o f  
m is s i o n  s u c c e s s  and c r e w  sa fety . Studies w h ich  c o n s id e r  this au gm en ted  
r e l ia b i l i ty  v e r s u s  the w e ig h t  penalty  im p o s e d  a re  b e in g  con d u cted  co n t in u -
ously . S y s te m s  c r i t i c a l i t y  is the p r im a r y  fa c t o r  in d e te rm in in g  the extent 
o f m a in ten an ce  su p p ort  to be  p ro v id e d  fo r  ea ch  s y s te m .  An op t im u m  
re l ia b i l i ty ,  through  continuous a s s e s s m e n t  o f  m a in ta in ab il ity ,  is m a n d a to r y  
f o r  th ose  s y s te m s  d e e m e d  m o s t  c r i t i c a l ,  and m a y  d icta te  the t r a d e - o f f  o f  
m a in ten an ce  su p p ort  f r o m  th ose  s y s te m s  d e te r m in e d  to be  le s s  c r i t i c a l .

This  d o cu m e n t  outlines  th ose  m a in ten an ce  a c t iv i t ie s  that m a y  be  
re q u ire d  during  a ty p ica l  A p o l lo  s p a c e c r a f t  f l igh t . It c o n s id e r s  ea ch  m is s i o n  
phase as it a f fe c ts  m a in ten an ce  and id en tif ies  the co n s tr a in ts  im p o s e d  b y  the 
m is s io n  m o d e .

The m a in ten a n ce  su p p ort  i tem s  r e q u ir e d  to a c c o m p l i s h  the m a in te n a n ce  
tasks e f f e c t iv e ly  a re  l is te d .

A  l o g i c  d ia g r a m  and a w r it ten  d e s c r ip t io n  of the in fo rm a tion ,  and the 
d e c is io n  and a c t io n  re q u ir e m e n ts  of the IF M  p r o g r a m  a lso  a re  p ro v id e d .
This co n ce p tu a l  a p p r o a c h  w i l l  be  u t i l ized  b y  the s p a c e c r a f t  c r e w  in a c c o m -
p lish in g  IFM .

The p r im a r y  m e a n s  o f  im p lem en t in g  the in - f l ig h t  m a in ten an ce  c a p a b i l i ty  
a re  u se  o f  the in - f l ig h t  t e s t  s y s te m , p r o v is io n  o f  d is p la y s ,  s p a r e s ,  t o o ls ,  
te ch n ica l  data, tra in ing , and m a t e r ia ls .  This  w i l l  su pport  the c r e w  m e m b e r  
that is  in the c o n t r o l  p o s it io n  w hen he is  m ak in g  a m a in te n a n c e - re la te d  
d e c is io n  or  taking the c o r r e s p o n d in g  r e q u ir e d  a c t io n s .  The p r im a r y  s y s te m  
(o n -b o a r d )  w i l l  fu r n ish  an independent d e te c t io n  and fau lt  is o la t io n  ca p a b i l i ty  
to the s p a c e c r a f t  c re w .

The grou n d  o p e ra t io n a l  su p p ort  s y s te m  (GOSS) w i l l  be c o n s id e r e d  as a 
b a c k -u p  o r  a u x i l ia ry  s y s te m . GOSS w il l  have the ca p a b il i ty  o f  su pportin g  the 
s p a c e c r a f t  c r e w  in the d e te rm in a t io n  o f  a l te r n a t iv e s  f o r  a m a in ten an ce  d e c i -
s ion  and re su lt in g  m a in ten an ce  a c t io n s .  It w i l l  a l s o  be  ca p a b le  o f  fu rn ish in g  
ground in te l l ig e n c e  b y  m a k in g  r e c o m m e n d a t io n s  to the s p a c e c r a f t - c o m m a n d e r  
pertin en t to the m is s i o n  d e c is io n .



1 .0  MISSION CONSIDERATIONS

1.1  IN IT IA L  TH RU ST

The n e e d  to p e r f o r m  m a in ten a n ce  m a y  a r is e  at any point du rin g  the 
A p o l lo  m is s i o n .  H o w e v e r ,  the p a r t i c u la r  m is s io n  phase, b e c a u s e  o f  w o r k  
load, c r e w  a va ila b i l i ty ,  or  e n v iro n m e n ta l  con d it ion s ,  m a y  l im it  n o r m a l  
m a in ten an ce  a c t iv i t ie s  s e v e r e ly .  A  c r i t i c a l  in - f l ig h t  p e r io d  on the A p o l lo  
equ ipm ent w i l l  be  during  the in it ia l  th ru st .  In this p e r io d  o f  m in im u m  
m a in ten an ce  a c t iv i ty  by  the c r e w ,  the s p a c e c r a f t  w i l l  be  s u b je c te d  to a h ig h -g  
loading. D u rin g  this phase , the c r e w  sa fe ty  s y s te m  w i l l  b e  in co n tr o l ,  and 
w i l l  b e c o m e  the d e te rm in in g  f a c t o r  in m a k in g  and su pportin g  the m i s s i o n  
d e c is io n ,  i . e . , p r im a r y ,  a ltern ate ,  o r  a b or t .

1 .2  E A R T H  O R B IT

D u rin g  ea rth  o rb it  and p r i o r  to the tra n s lu n a r  in je c t io n  phase , a 
r e la t iv e ly  h igh  c r e w  task  loa d in g  can b e  a n tic ipated . Continuation o f  n a v ig a -
tional s igh tin gs  and other  a c t iv i t ie s  p r e p a r a t o r y  to the tra n s lu n a r  in je c t io n  
can in t e r fe r e  w ith  a n d /o r  p o s tp o n e  the p e r f o r m a n c e  o f  m a in ten an ce  due to 
s im u ltan eou s  ta sk s  o c c u r r in g  in the sa m e  lo ca t io n  w ithin  the co m m a n d  
m od u le .

1 .3 T R AN S LU N A R AND TRANS E A R TH

The t ra n s lu n a r  and tra n s e a r th  c o a s t  p e r io d s  p r o v id e  the g re a te s t  
op p ortu n it ies  f o r  m a in te n a n c e .  S u bsequ en t to the t ra n s p o s it io n  o f  the lunar
e x c u r s io n  m o d u le  (L E M ), and p r io r  to lunar o rb it  in je ct ion , c r e w  task  
load in g  w i l l  be  r e la t iv e ly  sm a ll .  C rew  ta sk  load in g  a lso  w i l l  be  s m a l l  f r o m
the t ra n s e a r th  in je c t io n  until p r i o r  to ea rth  re e n try .

1 .4  LU N A R  O R B IT

The e n t ire  lunar o rb it  p h a se  is  c o n s id e r e d  to be a p e a k - lo a d  p e r io d .
The d iv is io n  of the c r e w  du rin g  lunar e x p lo ra t io n  im p o s e s  a v e r y  s ig n if ica n t  
con stra in t  upon  m a in ten an ce .  A n y  m a in ten a n ce  a ct iv ity  a b o a rd  the co m m a n d  
m od u le  du rin g  this t im e  m u st  be of a b so lu te  n e c e s s i t y .  Such m a in ten an ce  
a ct iv ity  m a y  r e q u ir e  the t r a d e - o f f  o f o th er  s ch ed u led  fu n ct ion s ,  such  as those  
a s s o c ia t e d  w ith  gu idance  and c o n t r o l ,  and w ith  co m m u n ica t io n .  The t im e 
p e r io d s  p r i o r  to L E M  se p a ra t io n  and a fter  re n d e z v o u s  w i l l  be  fu lly  o c c u p ie d  
with v a r io u s  s y s t e m  ch e ck s ,  s c ie n t i f i c  o b s e rv a t io n s ,  and s ch e d u le d  tasks.
The n e c e s s i t y  f o r  m a in ten an ce  du rin g  th ese  p e r io d s  a lso  m a y  r e q u ir e  a t r a d e -
off of o ther  ta sk s .



1 .5  E A R T H  R E E N T R Y

The earth  r e e n t r y  phase , like the a s c e n t  p h ase ,  w i l l  b e  a p e r io d  o f  
r e la t iv e ly  l im ite d  m a in ten a n ce .



2 .0  CO N STR A IN TS

2.1  W E IG H T

W eight is  the m o s t  s ign ifican t co n s tr a in t  on  the A p o l lo  in - f l ig h t  m a in t e -
nance p r o g r a m .  W eight has an in d ir e c t  e f f e c t  on IF M  b y  im p o s in g  r e s t r i c t i o n s  
on equ ipm en t d es ig n .  It has a d i r e c t  e f f e c t  on IF M  b y  l im it in g  the quantity 
of o n -b o a r d  s p a r e s  and other  m a in ten an ce  f a c i l i t i e s .

2 .2  MISSION P H A SE

D uring th ru st  p e r io d s ,  c r e w  m e m b e r s  w i l l  be  r e s t r a in e d  to th e ir  
c o u c h e s .  This  w i l l  l im it  m a in ten an ce  to th ose  fun ction s  that can  b e  a c c o m -
p l ish ed  b y  the m a n u a l u s e  o f sw itch es  c o n s is te n t  w ith  ex is t in g  g - f o r c e s .

D uring  the p e r io d  of lunar o rb it  and e x p lo ra t io n ,  m a in ten a n ce  ca p a b il i ty  
w i l l  b e  r e s t r i c t e d  by  c r e w  non ava ilab il ity .

2 .3  C R E W  C O N STRA IN TS

C rew  c o n s tr a in ts  g e n e ra l ly  can  b e  d iv id e d  into s e v e r a l  c a t e g o r ie s :  
th ose  im p o s e d  b y  the a d v e r s e  en v iron m en t ;  th o se  im p o s e d  b y  the h a rd w a re  
des ign , c r e w  equ ip m en t  and a c c e s s o r i e s ;  and th ose  im p o s e d  b y  p s y c h o p h y s -
io l o g i c a l  load  c a p a b i l i t ie s .

2 .4  E Q U IP M E N T  A C C E S SIB IL IT Y

P h y s i c a l  p la c e m e n t  of equ ipm ent w ith in  the com m a n d  and s e r v i c e  
m od u le  a lso  w i l l  l im it ,  and s o m e t im e s  m a y  p r e c lu d e ,  m a in ten an ce  on s o m e  
equipm ent. P r i m e  c o n s id e r a t io n  sha ll b e  g iven  to the p r io r i t y  p la c e m e n t  of 
c r i t i c a l  equ ipm en t to en su re  that an op t im u m  m a in ten a n ce  ca p a b i l i ty  is 
p ro v id e d .



3 .0  MISSION E V E N T S  LOGIC

3 .1  MISSION E V E N T S  LO GIC E X P L A N A T I O N

M is s io n  events l o g i c  is  p r o v id e d  to in d ica te  the re la t ion sh ip  o f  m a in te -
n a n ce  to m is s i o n  ta sk s .  F ig u re  3-1 is a d ia g r a m  o f m is s i o n  events  l o g i c .
A n explanation  o f  the lo g i c  p o r t r a y e d  b y  the d ia g r a m  is  p r e s e n te d  in 
su b sequ en t  s u b -p a r a g r a p h s .  The n u m b e rs  b e lo w  the events on the d ia g ra m  
c o r r e s p o n d  with the p a ra g ra p h  n u m b e r s .

3 .1 . 1  S p a c e c r a ft  Status - M is s io n  E vents

It can be d i s c e r n e d  f r o m  the m i s s i o n  events  l o g i c  that the c r e w  is 
c o n t in u ou s ly  m o n ito r in g  d isp la y s .  It is apparen t that as lon g  as a l l  in d ica t ion s  
r e m a in  n o r m a l  the m i s s i o n  d e c i s i o n  w ou ld  b e  to continue the ex is ten t  m is s i o n .  
F o l lo w in g  the m is s i o n  d e c i s i o n  a r e  th re e  a lte rn a tiv e  a ct ion s ,  each  su p p orted  
b y  the in fo r m a t io n  r e q u ir e d  to fu l f i l l  the r e q u ir e m e n ts  o f  the s e le c t e d  a ct ion . 
The r e m a in d e r  o f the d ia g ra m  r e p r e s e n t s  the in fo r m a t io n  d e c is io n  a ct ion  
a s p e c t s  o f  the p e r f o r m a n c e  of m is s i o n  ta sk s .

3 . 1 . 2  Ind ications  N o r m a l  (D e c is io n )

A s  a function  o f  the continuous m o n ito r in g  s p a c e c r a f t  status, the c r e w  
is  con sta n tly  m aking  the In d ication s  N o r m a l  d e c is io n .  This c o n c e p t  is 
d i r e c t e d  at the a c t iv i ty  a r is in g  f r o m  an In d ica t ion s  N o r m a l  No d e c is io n .

3 . 1 . 3  C r it ica l i ty  C r it e r ia  (In form ation )

C r it ica l i ty  b e c o m e s  a h ig h ly  c o m p le x  ou tgrow th  o f m is s io n  phase, 
equ ip m en t u til iza t ion , and a ltern ate  m o d e s  o f  o p e ra t io n  a va ila b le .  This 
c r i t e r i a  m u s t  su p p ort  tw o d e c is io n s  b y  the c r e w ;  f i r s t ,  the d e g r e e  o f  c r i t i -
c a l i t y  at the t im e  of fa i lu r e  and, s e co n d ,  the e f f e c t  o f  the fa i lu re  on the 
m i s s i o n  d e c is io n  even  though r e p a ir  is a c c o m p l is h e d .

3 . 1 . 4  C r it ica l  (D e c is io n )

A  C r it ic a l  No d e c i s i o n  has a dual m ea n in g ;  f i r s t ,  the fa i le d  function  is 
not c r i t i c a l  now, nor  w i l l  it be  f o r  the r e m a in d e r  o f  the m is s io n  and, se con d , 
the fa i le d  fu n ction  is not c r i t i c a l  now, a l lo w in g  the m a in ten an ce  task  to be 
d e fe r r e d  fo r  a t im e . A  C r it i c a l  Y es  d e c i s i o n  in d ica te s  that im m e d ia te  a c t ion  
m u s t  be  taken to e l im in ate  the dan ger  to the c r e w  or  to m in im iz e  m is s io n  
d e g ra d a t io n  resu lt in g  f r o m  the fa i le d  fu n ction .



F igure 3 -1 .  M ission  Events L og ic



3 . 1 . 5  Switch  to A lte r n a te  o r  Redundant M od e  (A ct ion )

The a v a i la b i l i ty  o f  a lte rn a te  o r  redundant m o d e s  p r o v id e s  f o r  the f i r s t  
m a in te n a n ce  a ct ion . In s o m e  c a s e s  th ese  m o d e s  w i l l  su p p o r t  an e m e r g e n c y  
fu n ct ion . In other  c a s e s  it m a y  p r o v id e  su p p ort  f o r  a l e s s  c r i t i c a l  fu n ct ion  
as an in d i r e c t  r e s u l t  of that su p p ort  p r o v id e d  fo r  c r i t i c a l  fu n c t io n s .

3 . 1 . 6  Fault Is o la t io n  P r o c e d u r e s  (In form ation )

Iso la t io n  p r o c e d u r e s  w i l l  b e  p r o v id e d  in su p p ort  o f  e v e r y  m a in te n a n c e  
a c t io n  a v a i la b le  to the c r e w .

3 . 1 . 7  A ttem pt I s o la t io n  (D e c is io n )

A  No d e c i s i o n  to a ttem p t i s o la t io n  m a y  r e s u lt  f r o m  the C r i t i c a l  d e c i s i o n  
(P a ra g ra p h  3 . 1 . 4 )  that the type o f  fa i lu r e  w ou ld  d is a l lo w  con tin u ation  o f  the 
p r im a r y  m is s i o n .  It a ls o  m a y  b e  c a u s e d  b y  a fa i le d  fu n ct ion  that has no 
m a in ten a n ce  su pport.  A  Y es  d e c i s i o n  w ou ld  a l low  the c r e w  to p r o c e e d  w ith  
the is o la t io n .

3 . 1 . 8  Iso la te  Fault  (A c t io n )

U tiliz in g  the in - f l ig h t  te s t  s y tsem  (IFTS) m i c r o - m o n i t o r  and the i s o l a -
tion  p r o c e d u r e s ,  the c r e w  w i l l  i s o la te  the fault to the fa i le d  item .

3 . 1 . 9  IF M  P r o c e d u r e s ,  T e c h n ic a l  Data, S p ares  S tock  (In fo rm a tio n )

A fte r  the fa i lu r e  has b e e n  iso la te d ,  pert in en t  p r o c e d u r e s ,  te ch n ic a l  
data, and s p a r e s  s t o c k  m u s t  b e  r e v ie w e d  to a s s u r e  su p p ort  o f  the r e m o v e /  
r e p la c e  task.

3 .1 . 1 0  A ttem pt M a in ten a n ce  (D e c is io n )

An A ttem p t M ain ten an ce  No d e c is io n  w ou ld  in d ica te  that no m a in ten an ce  
ex is ts  fo r  th is  fa i lu r e  o r  that the m a in ten an ce  su p p ort  has b e e n  expended . A  
Y es  d e c i s i o n  w ou ld  in d ica te  that a m a in ten an ce  ca p a b il i ty  e x is t s .

3 .1 .1 1  R e p a ir  a n d /o r  R e p la c e  (A ction )

G e n e ra l ly  r e p a ir  w i l l  be  l im ite d  to ad ju stm en ts  s e r v i c in g  a n d /o r  
ca l ib r a t io n s  and w i l l  have  p r o c e d u r a l  c o v e r a g e .  U tiliz in g  the p r o c e d u r e s  
p ro v id e d ,  the r e p a ir  a n d /o r  r e m o v e  and r e p la c e  task  w i l l  be  a c c o m p l is h e d .



3 . 1 . 1 2  V e r i f ic a t io n  P r o c e d u r e s  (In form ation )

A fte r  r e p a ir  has b e e n  a c c o m p l is h e d ,  the s y s t e m  m u s t  b e  v e r i f i e d  to 
a s s u r e  that the s y s te m s  fu n ct ion  has been  r e s t o r e d .

3 . 1 . 1 3  S u c c e s s  (D e c is io n )

A  S u c c e s s  No d e c i s i o n  w ou ld  in d ica te  that the m a in te n a n c e  w as  not 
s u c c e s s fu l .  In this c a s e  the f l igh t  c r e w  w i l l  c o n s id e r  m a k in g  another attem pt 
to re p a ir  the fa i le d  i te m . A  Y es  d e c is io n  in d ica tes  that the s y s te m  fu n ction  
has been  r e s t o r e d .  This c o m p le te s  the m a in ten an ce  task . H o w e v e r ,  even 
though m a in ten an ce  has b e e n  s u c c e s s fu l ,  the c r e w  m u s t  eva lu ate  the new 
con d it ion s  ca u se d  by  expending  a p o r t io n  of the m a in te n a n c e  support,  with 
r e g a r d  to the m is s io n  d e c is io n .



4 .0  Q U A L IT A T IV E  M A IN TE N A N C E  IN F O R M A T IO N

4.1  M A IN T E N A N C E  DECISION

S p e c i f i c  in fo r m a t io n  is  r e q u ire d  to su p p o r t  in - f l ig h t  m a in te n a n ce .  This  
in fo r m a t io n  m u s t  b e  c o m p r e h e n s iv e  enough to s u p p o r t  the f l igh t  c r e w  w h en  
they  a r e  m a k in g  m a in te n a n ce  re la ted  d e c i s i o n s  o r  p e r f o r m in g  m a in te n a n ce  
a c t io n s .  F ig u r e  4 -1  i l lu s tr a te s  so m e  o f  the r e q u ir e m e n t s  f o r  in fo r m a t io n  to 
su p p ort  th ese  d e c i s i o n s .  F r o m  this in fo r m a t io n  the c r e w  can s e l e c t  the 
a p p ro p r ia te  a c t io n .  F o l lo w in g  a re  s o m e  o f  the a c t io n s  that m a y  b e  s e l e c t e d  
in d iv id u a lly  o r  in  co m b in e d  fo r m .

T o le ra te  cond it ion  
Switch  to a red u n d an cy  
Switch  to an a ltern ate  m o d e  
R e p la ce  
R e p a ir
No m ain ten an ce  p o s s ib le

A fte r  the m a in te n a n ce  d e c is io n  has b e e n  m a d e  and a p p ro p r ia te  a c t io n  
has b e e n  taken, the e f f e c t  o f  the m ain ten an ce  even t m u st  be  eva luated . The 
f l igh t  c r e w  w i l l  m a k e  the m is s io n  d e c is io n  p r e d ic a t e d  on the e f f e c t  o f  the 
m a in ten an ce  even t  on c r e w  sa fe ty  and m is s i o n  s u c c e s s .  F o l lo w in g  a r e  th ree  
con d it ion s  that i l lu s tr a te  the im p a ct  of the m a in te n a n c e  event. The m is s i o n  
d e c i s i o n  is  m a d e  b y  in d ica tin g  yes  o r  no to e a ch  con d it ion  in seq u en ce .

C rew  s a fe ty  o r  p ro b a b i l i ty  o f  s u c c e s s  h a v e  not b een  d e g ra d e d  
b e y o n d  con tin u ation  o f  p r im a r y  m is s io n .

New co n d it io n s  w i l l  a llow  an a ltern ate  m is s i o n .
A b o r t  i s  r e q u ir e d .

The m e th o d  of d isp la y in g  this in fo r m a t io n  to  the c r e w  w il l  be  d e ta i le d  
in the In -F l ig h t  M a in ten a n ce  Plan. One m a n n e r  o f  p re se n t in g  a la r g e  p a rt  
o f the d e c i s i o n -m a k in g  c r i t e r ia  is a m a in te n a n c e -o r ie n te d  t im e line . The 
p re se n ta t io n  o f the p lanned  m is s io n  re f le c t in g  to ta l  c r e w  activ ity , equ ipm ent 
u t i l iza t ion , m i s s i o n  even ts , m is s io n  d e c is io n  p o in ts ,  w i l l  point out the 
a llow a b le  m a in te n a n ce  p e r io d s  and the p o s s ib le  t r a d e - o f f s .

A n oth er  d e c i s i o n  e le m e n t  w i l l  be  the task  t im e s  a s s o c ia te d  w ith  a 
s p e c i f i c  m a in te n a n c e  con tin gen cy . The m is s io n  t im e  ava ilab le  v e r s u s  the 
actual task  t im e  r e q u ir e d  m a y  have a la rg e  e f f e c t  on the m a in ten an ce  o r  
m is s io n  d e c is io n .



IN F O R M A T IO N  R E Q U IR E D  F O R  
M A IN T E N A N C E  DECISION A N D  A C T IO N YES NO TIM E

T he fu n c t ion  is  c r i t i c a l ,  o r  t im e  is c r i t i c a l   x

The co n d it io n  can  be  to le ra ted   x

T h ere  is an a lte rn a te  m od e  or  redu n dan cy   x

The m i s s i o n  t im e

T im e  r e m a in in g  until  the function  b e c o m e s  
c r i t i c a l

T im e  re m a in in g  to next d e c is io n  point

X

X

X

X

X

X

 

 

 

T h ere  is a m a in ten a n ce  cap a b il ity   X

T h ere  a r e  fau lt  i s o la t io n  p r o c e d u r e s   X

T h ere  a r e  r e p la c e  or  re p a ir  p r o c e d u r e s

M ain ten an ce  ta sk  t im e s  under ex ist in g  con d it ion s  
(sh ir t  s le e v e ,  ven ted  suit, o r  p r e s s u r iz e d  su it)

T h ere  is a t r a d e - o f f  re q u ire d

 

X

 

 

X

 

X

 

X

A t r a d e - o f f  is  p o s s ib le   X

M ain ten an ce  w as  s u c c e s s fu l   X

F ig u re  4 -1 .  In -F lig h t  M aintenance In fo rm a tion  R e q u ire m e n ts



4 .2  M A IN TE N A N C E  A C T IO N

F ig u re s  4 - 2  and 4 - 3  d e m o n s tra te  the su p p or t  of the m a in te n a n ce  
p r o g r a m m e d  f o r  a s p e c i f i c  m is s io n .  T h e se  f i g u r e s ,  though th ey  a re  s t i l l  in 
the fo r m a t iv e  state , w i l l  r e f l e c t  the a n a ly s is  e f f o r t  and the c o o r d in a t io n  o f  
in fo rm a tion  f o r  e a ch  m a in ten a n ce  a c t io n  a v a i la b le  to the c r e w .  T h ey  w i l l  
fu rn ish  c r i t e r ia  and in fo r m a t io n  r e q u ir e d  fo r  in -f l igh t  m a in te n a n ce  p r o c e -
du res  and f l ight  c r e w  tra in in g . T h ese  f ig u r e s  a re  p r o p o s e d  f o r  in c lu s io n  
in  the IFM  P lan , h o w e v e r  a sep ara te  n eg o t ia tion  w i l l  be  r e q u i r e d  as the 
e f f o r t  is  c o n s id e r e d  to be beyon d  the s c o p e  o f  the p r e s e n t  co n tr a c t .

E ach  co m p o n e n t  o f  s p a c e c r a f t  s y s te m s  having  an in - f l ig h t  m a in ten a n ce  
a ct ion  p o s s ib le  in the f o r m  o f  a sp a re ,  redun dancy , o r  r e p a ir  (a d ju stm en ts ,  
s e rv ic in g ,  o r  c a l ib r a t io n s )  w i l l  b e  a n a ly zed  to d e te r m in e  the type of fa i lu r e ,  
sy s te m  p r o te c t io n  p r o v id e d ,  fa i lu re  in d ica t ion s ,  i s o la t io n  e le m e n ts ,  a c c e s s i -
b i l ity ,  and e f f e c t  on s y s t e m  fu n ct ion s .  In -F l ig h t  M a in ten an ce  A n a ly s is ,  
F igu re  4 -2 ,  and I s o la t io n  and T ask  T im e s  A n a ly s is ,  F ig u re  4 -3 ,  w i l l  b e  
u sed  to p ro v id e  a tabu la tion  o f  a ll  m a in ten an ce  p lanned  f o r  e a ch  m is s io n .  
F igu re  4 -2  a n a ly z e s  e a ch  item  having  a p lanned  m a in ten a n ce  act ion .
F igu re  4 -3  g rou p s  th e se  i t e m s  b y  c o m m o n  m a lfu n c t io n  in d ica t io n s  and k eys  
the fa i lu res  to f i r s t - l e v e l  is o la t io n  and re la te d  ta sk  t im e s .  A d d it ion a l  
m eth ods  fo r  anlay s i s  w i l l  be d e v e lo p e d  w ith  r e g a r d  to a ltern ate  m o d e s  o f  
operation . T h ese  w i l l  b e  in c lu d ed  in su bsequ en t r e v i s i o n s  o f  th is d o cu m e n t
and deta iled  in the IF M  P lan .

4 .2 . 1  In -F l ig h t  M a in ten a n ce  A n a ly s is

An exp lanation  o f  the in fo r m a t io n  to b e  e n te re d  in ea ch  co lu m n  of the 
In -F lig h t  M aintenance  A n a ly s is  f o r m  fo l l o w s .  W h ere  in fo r m a t io n  in d ica ted  
by  co lu m n  head ing  is  not a p p lica b le  to an in d iv idu a l item , the w o r d  "n o n e "  
w i l l  b e  entered .

Colum n 1 - L is t  e a ch  unit f o r  w h ich  an in - f l ig h t  m a in ten an ce  ca p a b il i ty  
e x is t s  in the f o r m  of a sp a re ,  redun dancy , o r  r e p a ir .

Colum n 2 - L i s t  the type o f  p o s s ib le  fa i lu r e s ,  such  as out o f t o le r a n c e ,  
s h o r te d ,  e tc . , op p os ite  the ind iv idua l unit.

Column 3 - L i s t  the s y s te m  p ro te c t io n ,  c i r c u i t  b r e a k e r ,  r e l i e f  va lve , 
s e n s o r  s w i t c h ,  etc . , p ro v id e d  f o r  the unit a fter  it 
m a lfu n c t io n s .

Colum n 4 - L is t  the caution  and w arn in g  s ign a ls  that a re  a s s o c ia t e d  
w ith  the ite m  m alfu n ct ion .



C olum n 5 -  L is t  the c o n t r o l  and d is p la y  in d ica t io n s  that a re  a s s o c ia t e d  
w ith  the i t e m  m a lfu n ct ion .

Colum n 6 -  L is t  the I F T S /m i c r o - m o n i t o r  in d ica t io n  (lights) a s s o c ia t e d  
w ith  the unit m a lfu n ct ion , dow n to the f i r s t  l e v e l  o f  
is o la t io n .

C olum n 7 -  L is t  the s t im u li  r e q u ir e m e n ts  a s s o c ia t e d  with the is o la t io n  
of the m a lfu n ct io n  o f  this unit.

C olum n 8 -  L is t  and id en tify  the s y s te m  te s t  po in ts  a s s o c ia te d  with 
is o la t in g  a unit m a lfu n ct ion .

Colum n 9 -  L is t  the s y s te m  test  point v o lta g e  r e q u ir e d  to is o la te  the 
unit m a lfu n ct ion .

C olum n 10 -  P r o v id e  in fo r m a t io n  p r i m a r i l y  o r ie n te d  to units having a 
r e p a ir  ca p a b il i ty .  A l s o  p r o v id e  in fo r m a t io n  fo r  r e m o v a l  
and r e p la c e m e n t  o f  units. A c c e s s i b i l i t y  w i l l  be  qu a li f ied  as :

a. R e a d i ly  A c c e s s i b l e  - T h o se  units a va ila b le  d i r e c t ly
f o r  r e p a ir  o r  r e m o v a l  and r e p la c e m e n t  without d i s -
p la c e m e n t  or  r e m o v a l  o f o th er  units.

b. S e c o n d a r i ly  A c c e s s i b l e  - T h ose  units w h ich  a re
a c c e s s i b l e  f o r  m a in ten a n ce  on ly  a fte r  other units have 
b e e n  d is p la c e d  or  r e m o v e d .

c. I n a c c e s s ib le  - The lo c a t io n  o f  the m a lfu n ct ion ed  item
p r e c lu d e s  m a in ten an ce .

C olum n 11 -  L is t  the s p a c e c r a f t  fu n ct ion  that m a y  not be p e r fo r m e d
b e c a u s e  of the m a lfu n ct ion  and the e f fe c t  that the m a l fu n c -
t ion  w i l l  have on other s y s te m s .

4.2.2 Isola tion A n a ly s is and T ask T im e s

Iso la t ion  A n a ly s is  and T ask  T im e s ,  F ig u re  4 -3 ,  w i l l  be  p re p a re d  
u til iz in g  the data f r o m  the In -F l ig h t  M a in ten an ce  A n a ly s is .  This f o r m  
co n so l id a te s  and grou p s  the units having an in - f l ig h t  m a in ten an ce  planned 
cap ab il ity  in a c c o r d a n c e  w ith  th e ir  c o m m o n  IF T S  a n d /o r  m i c r o - m o n i t o r  
m a lfu n ct ion  in d ica t ion . The in fo r m a t io n  p r o v id e d  b y  this f o r m  w ill  support 
the d ev e lop m en t  o f  in - f l ig h t  m a in ten an ce  p r o c e d u r e s .  An explanation  o f  the 
in fo rm a tion  to b e  en tered  in ea ch  co lu m n  o f the f o r m  fo l l o w s .  W here 
in fo rm a tion  in d ica ted  by  co lu m n  heading is not a p p lica b le ,  the w o rd  "n o n e "  
w i l l  be  en tered .



P ro v id e d 
M aintenance

Type of 
F ailure

System 
P rotection

Failu re  Indications Isolation  E lem en ts

A c ce s s ib ility

L ost  Function 
and E ffect on 

Other System s R em a rk s

Item s 
Spared 

Redundant 
A d ju stable

Caution and 
Warning

C on tro ls  
and D isp lays

IF T S /Micro-
Moni tor

 Stimuli 
Requirem ents

System  T est 
Points

System  T est 
Point Voltage

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ( 11) (12)

F igu re 4 -2 . In -F lig h t M aintenance A n al ys is



IF T S /M icro  
M on itor  Indication

Stim uli 
R equ irem en ts

P oss ib le  
F ailed  Units

System 
P rotection

System  T /P  
C onn ector and 

P ins
System  T est 

Point Voltage
E ffect on System  

or  System s

Isolation  T ask  
T im es

R em ove, R ep la ce , 
A d just Task

V e r ifica tio n  
T ask  T im es

T ota l Related 
T ask  T im es

S /S  V /S  P /S S /S  V /S  P /S S /S  V /S  P /S S /S  V /S  P /S

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ( 11)

F igure 4 -3 . Isolation  and Task T im es A nalysis



C olu m n  1 - L is t  the IFTS a n d /o r  m i c r o - m o n i t o r  in d ica t io n s  (l igh ts )  
a s s o c ia te d  with the p lanned  in - f l i g h t  m a in te n a n ce .

C o lu m n  2 - L is t  the s t im u li  r e q u ir e m e n ts  a s s o c ia t e d  w ith  the in d iv id -
ual in d ica t ion  (light).

C o lu m n  3 - Group and l is t  a ll  p o s s ib le  fa i le d  units a s s o c ia t e d  w ith  an 
individual in d ica t ion  (light) o p p o s i t e  the in d ica t ion  in 
Colum n 1.

C o lu m n  4 - Enter the s y s te m  p r o t e c t io n ,  i . e . ,  c i r c u i t  b r e a k e r s ,  r e l i e f  
v a lv es ,  e tc . , r e q u ir e d  to p r e v e n t  s y s te m  d a m ag e  in event 
of fa i lu re  o f a unit o p p o s ite  the in d iv id u a l unit l i s t e d  in 
Colum n 3.

C olu m n  5 - Identify  and l is t  s y s te m  te s t  p o in ts ,  c o n n e c t o r s  and pins 
a s s o c ia te d  with fau lt  i s o la t io n  r e la t iv e  to an in d iv idua l 
IFTS a n d /o r  m i c r o - m o n i t o r  in d ic a to r  (light) op p o s ite  
the in d ica t ion  l is te d  in C o lum n 1.

C o lu m n  6 -  L is t  the sy s te m  te s t  point v o lta g e  and t o le r a n c e s  o p p o s ite  
the r e s p e c t iv e  test  p o in ts  in C o lu m n  5.

C o lu m n  7 - L is t  the in fo r m a t io n  r e la t iv e  to the e f fe c t  on s y s te m  or
sy s te m s  as the r e s u l t  o f  a unit fa i lu r e  op p o s ite  the p o s s ib le  
indiv idual fa i le d  unit in C olum n 3.

C o lu m n  8 - Enter in fo rm a tion  c o n c e r n in g  the g r o s s  i s o la t io n  task  t im e  
under sh irt  s le e v e ,  vented  suit, p r e s s u r e  suit con d it ion s  
re la ted  to an ind iv idua l IF T S  a n d /o r  m i c r o - m o n i t o r  
indication .

C olum n 9 - Enter in fo rm a tio n  c o n c e r n in g  the r e m o v e  and r e p la c e  
a n d /o r  r e p a ir  task  t im e s  f o r  an in d iv idu a l unit under 
sh irt s le e v e ,  vented  suit, p r e s s u r e  suit con d it ion s .

C o lu m n  10 - Enter in fo rm a tion  c o n c e r n in g  the task  t im es  fo r  v e r i f i c a -
tion a fter  m a in ten a n ce  under sh ir t  s le e v e ,  vented suit, o r  
p r e s s u r e  suit c on d it ion s .

C olum n 11 - Enter in fo rm a tio n  that w i l l  r e f l e c t  the " w o r s t  c a s e "  task  
t im es  f o r  iso la t ion , r e m o v e ,  r e p la c e ,  r e p a ir ,  and v e r i f i -
cation  under sh ir t  s le e v e ,  vented  suit, o r  p r e s s u r e  suit 
condition  a s s o c ia t e d  w ith  the in d iv idu a l in d ica t ion  (light) 
on the I F T S /m i c r o - m o n i t o r .  " W o r s t  c a s e "  con stitu tes  
ca se s  w h e re b y  fa i lu re  cannot be  d e f in ed  to one unit and all 
p o s s ib le  units m u st  be  changed  to c o r r e c t  the cond it ion .



(



5 .0  M A I N T E N A N C E  PLA N NIN G

5.1  R E Q U IR E M E N T S

In- f l ight  maintenance  p lanning e n c o m p a s s e s  all c o n s i d e r a t i o n s  having 
an in f luence  on the s u c c e s s f u l  a c c o m p l i s h m e n t  of  the b a s i c  m a in ten a n c e  
o b j e c t i v e .  T h is  o b je c t iv e  i s  the m a in te n a n c e  o f  equipment  in an o p e r a b le  
con d i t ion  w h ich  wi l l  ensure  m i s s i o n  s u c c e s s .  M a jo r  c o n s i d e r a t i o n s  of  
m ain ten an ce  planning are  c a u s a t iv e  f a c t o r s ,  c a t e g o r i e s  o f  m a in ten an ce ,  and 
m ain ten an ce  tasks .

5 . 1 . 1  C a u sa t iv e  F a c t o r s

The three  m a j o r  f a c t o r s  that in it iate m aintenance  r e q u i r e m e n t s  are  
known d e g ra d a t io n  o f  equipment  due to t im e  a n d / o r  usage ,  malfunct ion  or  
fa i lure ,  and a cc id e n ta l  d a m ag e  o f  e q u ip m en t .  Known degra d a t ion  o f  
equipment  w i l l  be p r o v id e d  f o r  on a s chedu led ,  prep lanned  b a s i s .  The 
r em a in in g  f a c t o r s  wi l l  be p r o v id e d  f o r  in the f o r m  o f  a m ain ten ance  capability- 
b a s e d  on p r o b a b i l i t y  and c r i t i c a l i t y .  S ec t ion  6. 0, Maintenance Support i s  
c o n c e r n e d  with this ca pa b i l i ty .  The  p r o b a b i l i t y  of  a cc identa l  d a m a g e  to 
equipment  can only be re la ted  to the p r e c i s e  d e s ig n  t o l e r a n c e s  o f  the 
equipment  and the p h ys ica l  l o c a t i o n  of  the equ ipm ent  within the s p a c e c r a f t .

5 . 1 . 2  M aintenance  C a t e g o r i e s

M aintenance  is  c a t e g o r i z e d  as s ch e d u le d  maintenance  (p r even t ive )  and 
un sch ed u led  m aintenance  ( c o r r e c t i v e ) .  S cheduled  maintenance  i s  that 
m ain ten an ce  w h ich  is  planned on the b a s i s  o f  known degradat ion  o f  equ ipm ent  
due to t ime  in terva l  or  usage .  U n sch ed u led  maintenance  i s  that m ain ten ance  
r e q u i r e d  as a resu l t  of  m a l fu n c t ion  o r  fa i lu r e  o f  equipment .

5 . 1 . 3  M aintenance  Tasks

S ch edu led  maintenance  tasks  c o m p r i s e  such  act ions  as in sp e c t i o n ,  
s e r v i c in g ,  ad justment ,  ca l ib r a t i o n ,  and c o n f id e n c e  testing.  In the p e r f o r m -
ance  o f  anyone o f  these  tasks ,  d i s c r e p a n c i e s  o r  d e f i c i e n c i e s  m a y  be  r e v e a l e d  
that w i l l  r e s u l t  in u n sch ed u led  m a in ten an c e .  Unscheduled  m ain ten an ce  tasks  
e n c o m p a s s  such  act ions  as m a l fu n c t i o n  d e te c t ion ,  fault  iso lat ion ,  and r e p a i r .  
B e f o r e  any m aintenance  event is  c o n c lu d e d ,  in s p e c t i o n  a n d /o r  v e r i f i c a t i o n  
w i l l  be p e r f o r m e d  to en su re  that equ ip m en t  i s  both operat ional ,  and safe  f o r  
cont inued op era t ion .



It can be g e n e r a l l y  stated that the m a j o r i t y  of  c o r r e c t i v e  m a in te n a n c e  
w i l l  be d i r e c t e d  at the e l e c t r o n i c s  s y s t e m s .  In m o s t  c a s e s  this m a in ten a n c e  
w i l l  be l im ited  to the i s o la t i o n  of  m a l f u n c t i o n s  and the r e p la c e m e n t  o f  
r e p la c e a b le  units.  The l im ita t i o n  o f  m a in te n an c e  to r e p la c e a b le  units d o e s  
not p re c lu d e  the p o s s i b i l i t y  o f  c r e w  d i s c r e t i o n - t y p e  f ixes  w h e r e  d a m a g e  o r  
m a l funct ion  c a u s e s  a re  r e a d i l y  d i s c e r n i b l e .  The repa ir  funct ion  a l so  w i l l  
inc lude  the adjustment ,  s e r v i c in g ,  and c a l ib r a t i o n  r e q u i r e d  to re tu r n  the 
sy s te m  to n o r m a l  o p e r a t io n .

The o n - b o a r d  ca p a b i l i t y  to p e r f o r m  m a l funct ion  detec t ion ,  i s o la t ion ,  
and sy s te m  v e r i f i c a t i o n  c o n s i s t s  o f  the t ra in ed  fl ight c r e w ,  caution and 
warning sys tem ,  c o n t r o l s  and d i s p la y s ,  the IFTS, the m i c r o - m o n i t o r  s y s te m ,  
and avai labi l i ty  o f  pert inent  t e ch n ica l  data.  The cont inuous  m o n i to r in g  o f  
s y s t e m s  by the f l ight  c r e w  wi l l  p r o v id e  in f o r m a t i o n  re la t ive  to the i n - l i m i t /  
o u t - o f - l i m i t  cond i t ion  of  g r o s s  s y s t e m s  within  the s p a ce cr a f t .  The IFTS 
p r o v id e s  the m e a n s  w h e r eby  the f l ight  c r e w  ca n  iso la te  a m a l funct ion  down to 
an individual unit or c o m b in a t i o n  of  units within  a sys tem .  A l s o ,  it w i l l  
p rov id e  the capab i l i ty  to eva luate  s y s t e m s  d egradat ion .  In this m a n n e r ,  a 
de te rm in a t ion  m a y  be m a d e  that the s y s t e m  w i l l  still function within m i s s i o n  
o b je c t iv e  r e q u i r e m e n t s  although a m a l fu n c t i o n  i s  indicated .  D eta i led  
p r o c e d u r e s  f o r  i s o la t i o n  o f  m a l fu n c t i o n s  within  the s p a c e c r a f t  s y s t e m s  w i l l  
be avai lable  to the f l ight  c r e w  dur ing  a m i s s i o n .  P r o c e d u r e s  f o r  v e r i f i c a t i o n  
o f  sy s te m s  after c o r r e c t i v e  m a in ten ance  has  b een  p e r f o r m e d  a l so  w i l l  be 
ava i lab le  to the f l ight c r e w .

An augmentat ion o f  the o n - b o a r d  m a l fu n c t ion  detect ion ,  i s o la t ion ,  and 
v e r i f i c a t i o n  ca pa b i l i ty  w i l l  be  p r o v id e d  by GOSS. By use o f  t e l e m e tr y ,  GOSS 
w i l l  m on i to r  v a r i o u s  po ints  within the s p a c e c r a f t  sy s te m s .  This  w i l l  not 
only prov ide  addit ional  d e te c t ion  ca pab i l i ty ,  but wi l l  p rov id e  the capabi l i ty  
o f  sens ing an im pending  m a l fu n c t i o n .  Th is  additional capabi l i ty  i s  inherent  
by r e a s o n  of the cont inuous  m o n i to r in g  o f  s y s t e m  signals and the sensing  o f  
a degradat ion  o f  a s ignal  b e f o r e  it has e x c e e d e d  its  a l low able  p a r a m e t e r .  
T hrough  GOSS, by use o f  a v a i la b le  c o m m u n ic a t i o n  links,  s c i e n t i f i c  and 
eng ineer ing  a n a ly s e s  and in fo r m a t i o n  can be  transm itted  to the f l ight  c r e w  
re la t ive  to maintenance  p r o b l e m s  a r i s in g  in the s p a ce cr a f t .

Fault de tec t ion  and i s o la t i o n  ut i l iz ing  the o n -b o a r d  c a p abi l i ty  and GOSS 
have been d i s c u s s e d .  H o w e v e r ,  s i tuat ions  m a y  a r i s e  f o r  w hich  no de tec t ion  
capabi l i ty  is  p r o v id e d .  Such con d i t ion s  m a y  be detected  by the c r e w  through 
s e n s o r y  m e a n s .  T h e s e  c o n d i t i o n s  can be t ra nsm it ted  through GOSS to ground 
opera t ion s  fo r  a n a ly s e s .  In turn, ground a n a ly s e s  and r e c o m m e n d a t i o n s  w i l l  
be transm itted  to the s p a c e c r a f t  c r e w  fo r  ap p ro p r ia te  act ion .



The m a in ten a n c e  p r o c e d u r e s  in the manual  f o r  ground c r e w  o p e r a t i o n s  
w i l l  dup l ica te  the IF M  p r o c e d u r e s  but w i l l  be m o r e  deta i led  to in c lu d e  
i n fo r m a t i o n  to support  the a d v i s o r y  o r  c o n f i r m i n g  c o m m e n t  b e t w e e n  the 
GOSS n e tw o rk s  and the A p o l l o  f l ight  c r e w  r e la t iv e  to m a in ten an ce  p r o b l e m s .  
GOSS, with the a id  o f  this manual ,  w i l l  be cap ab le  o f  supporting  the s p a c e -
c r a f t  c r e w  in m aking  m ain ten an ce  d e c i s i o n s  and taking m a in te n a n c e  a c t i o n s .

The p r i m a r y  m a in ten ance  funct ions ,  s ch edu led  and u n s c h e d u le d  
m a in ten an ce ,  w i l l  be o r g a n iz e d  so that all  m aintenance  p r o c e d u r e s  a r e  
sub jec t  to t i m e - l i n e  o p era t ion a l  events  and s y s t e m  c r i t i c a l i t y .  I n f o r m a t io n  
wi l l  be  r e a d i ly  a v a i la b le .



6 .0  M A IN T E N A N C E  S U P P O R T

6.1  SPA R E S

S p ares  w i l l  be p r e d ic a t e d  on s y s te m s  c r i t i c a l i t y ,  p r o b a b i l i t y  o f  fa i lu re ,  
and w eigh t and v o lu m e t r i c  r e s t r a in t s  in  the co m m a n d  m o d u le  and w i l l  on ly  
be p r o v id e d  fo r  th ose  s y s t e m s  that a re  a c c e s s i b l e  and m a in ta in a b le .

6 .2  TOOLS

The s e le c t i o n  o f  the in - f l ig h t  m a in ten an ce  t o o ls  w i l l  be b a s e d  upon 
th e ir  ca p a b il i ty  to a c c o m p l i s h  the r e q u ir e d  task  e f f e c t iv e ly .  The p o s s ib i l i t y  
o f p rov id in g  a dual p u rp o se  ca p a b il i ty  and m in im iz in g  red u n d an cy  a lso  
in f lu en ces  the s e le c t io n  o f  th is  equ ipm en t. O ther to o l  and equ ipm ent 
c o n s id e r a t io n s  a re :

1. M in im u m  w eight

2. C om p a t ib i l i ty  with sp a ce  suit

3. O p e ra b i l i ty  in a w e ig h t le ss  en v iro n m e n t  to 1 -g  e n v iron m en t

4. O p e ra b il i ty  in a l o w - p r e s s u r e  a m b ie n t  e n v iro n m e n t

5. O p e ra b il i ty  in an e x tr e m e  te m p e r a tu r e  e n v iro n m e n t

6. A c c o m m o d a t io n  f o r  c a r r y in g  a c r e w m a n  in - f l ig h t  m a in ten an ce  b e lt  
a s s e m b ly

7. R ea d y  a c c e s s i b i l i t y

8. E f f i c ie n t  p s y c h o m o t o r  u t i l iza t ion

9. O p e ra b il i ty  in a 100 p e r c e n t  ox ygen  en v iron m en t

6 .3  T E C H N IC A L  D A T A

T e c h n ic a l  data in su p p ort  o f  the m a in ten a n ce  fu n ction s  w i l l  be p ro v id e d  
in a c o m p r e h e n s iv e  and c o m p a c t  f o r m .  It w i l l  be a lig n ed  to the in - f l ig h t  
test  s y s te m  and w ill  be re le v a n t  to the o n -b o a r d  m a in ten a n ce  c a p a b i l i ty .



6 . 4  E Q U IP M E N T

The equipm ent  to support  m ain ten an ce  c o n s i s t s  o f  the i n - f light  test  
s y s te m ,  the m i c r o - m o n i t o r  s y s t e m  ( p r i m a r y )  and GOSS (auxi l iary ) .  A  gen era l  
d e s c r i p t i o n  of  the funct ions  of these  s y s t e m s  is  found in P a r a g r a p h  5 . 1 . 3 .

6 . 5  M A T E R I E L

The m a t e r i e l  r e q u i r e d  to support  m ain ten an ce  w i ll be iden t i f i ed  a f ter  
equ ipm ent  r e p la c e m e n t ,  r e p a i r ,  and test  r e q u i r e m e n t s  have b een  de f ined  
c l e a r l y .

6 .6  TRAINING

The f l ight c r e w  w i l l  be tra ined  in the r e c o g n i t i o n  o f  sy s te m  degradat ion ,  
d e te c t i o n  and d ia g n o s i s  of  s y s t e m s  m a l fu n c t i o n s ,  and the d e te r m in a t io n  of  
c o r r e c t i v e  act ion .  Such tra ining wi l l  b e g in  as part  o f  the s y s te m  m a n a g e -
ment  training f o r  the guidance  and navigat ion ,  c o m m u n ic a t i o n s  and data, 
s tab i l iza t ion  and c o n t r o l ,  and e n v i ro n m e n ta l  c o n t r o l  s y s t e m s ,  and w i l l  continue 
in an integrated  s y s t e m s  t ra in e r .  P r a c t i c e  w i l l  be g iven  on this t ra in er  in 
s y s t e m s  checkout  and in s y s t e m  an a lys is  f o r  s p a c e c r a f t  m a l fu n ct ion s .
Main panel c o n t r o l s  and in d i c a to r s ,  the i n - f l i g h t  test  sys tem ,  and s im ulated  
s y s t e m s  in fo r m a t io n  f r o m  the in tegra ted  m i s s i o n  c o n t r o l  c e n te r  (IMCC) 
and ground op era t iona l  support  sy s te m  (GOSS) w i l l  be  used .

Tra in ing  wi l l  be g iven  c o n c e r n in g  any r e m o v a l  and r e p la c e m e n t  o f  
c o m p o n e n ts  or  the obtaining o f  a c c e s s  f o r  r e p a i r .  P r a c t i c e  by the f l ight 
c r e w  in analyzing c o n t in g e n c y  situat ions and in d e term in in g  act ion to be 
taken wi l l  be in c lu d ed  in e x e r c i s e s  fo r  the A p o l l o  part  task t ra in er  ( A P T T )  
and the A p o l l o  m i s s i o n  s im u lator  (AM S) .  To  d e v e lo p  f l i g h t - c r e w  f l igh t -  
c o n t r o l l e r  co o r d in a t io n  in these in - f l i g h t  m a in ten ance  p r o c e d u r e s  and 
d e c i s i o n s ,  c o m b i n e d  e x e r c i s e s  wi l l  be p r o g r a m m e d  with the op era t ion a l  
support  p e r s o n n e l  ( I M C C /G O S S ) .

6 .7  P R O C E D U R E S

The p r o c e d u r e s  w i l l  be p r e p a r e d  as an aid  to tra ined p e r s o n n e l .  The 
c r e w  p r o c e d u r e s  w i l l  be l im ite d  by o b v io u s  w e ight  and space  ava i lab i l i ty .
Thus,  only actual m a in ten an ce  p r o c e d u r e s  w i l l  be d isp layed ,  i . e . ,  con f iden ce  
test ,  fault i s o la t ion ,  r e m o v e ,  r e p la ce ,  and r e p a i r  (adjust,  s e r v i c e ,  or  
ca l ib r a te ) ,  and v e r i f y .  A  m o r e  c o m p le te  I F M  p r o c e d u r e s  manual  w i l l  be 
p r e p a r e d  fo r  ground c r e w  o p e ra t io n s .



CO N CLU SION

T his  d o cu m e n t  e s ta b l i s h e s  the r e q u i r e m e n t s  f o r  an e f f e c t i v e  in - f l i g h t  
m a in ten a n c e  p r o g r a m .  It de f in es  the m a in ten an c e  funct ions  and support  
c a t e g o r i e s  i n s o fa r  as the state o f  equ ipm ent  d e s ig n  w i l l  a l low .

The  m aintenance  function,  i r r e s p e c t i v e  o f  w h e r e  it i s  a c c o m p l i s h e d ,  
i s ,  b y n e c e s s i t y ,  the s a m e .  The b a s i c  d i f f e r e n c e  i s  in the c o n s t r a in t s  and 
e n v i r o n m e n t a l  c on d i t ion s  under w h ich  the m a in ten an ce  i s  p e r f o r m e d .

The  in - f l i g h t  m ain ten ance  p r o g r a m  w i l l  be p r e d i c a t e d  on an abi l i ty  to 
m i n i m i z e  the e f f e c t s  of  c o n s t r a in t s  and e n v i r o n m e n ta l  c o n d i t i o n s ,  and on 
the l o g i c a l  d es ig n  of  equipment  m ain ta inab i l i ty  within these  co n d i t i o n s .  A l s o ,  
it w i l l  depend  on an abil ity to p r e d i c t  a n a ly t i ca l ly  the p ro b a b i l i t y  of  fa i lure  
and the p r o v i s i o n in g  of r ed u n d a n c ies ,  s p a re s ,  and m a t e r ia l  in support of 
the r e q u i r e d  m a in ten ance  a c t i o n s .

The end p rod uct  w i l l  be the sum of  the knowledge  and e f f o r t s  o f  all 
the s c i e n c e s  in the p r o v i s i o n in g  of  a c o m p l e t e  and w o r k a b le  in - f l i g h t  
m a in ten an c e  p r o g r a m .



GLOSSARY OF TERMS

This g l o s s a r y  de f ines  t e r m s  that r e la te  to the A p o l l o  P r o g r a m  in 
g e n e r a l .  It is s p e c i f i c a l l y  a p p l i c a b le  to the A p o l l o  M ain ten an ce  Concept  
SID 6 2 -702 ,  the A p o l l o  M a intenance  P la n  SID 6 2 - 7 0 2 - 2 ,  the A p o l l o  I n - F l i g h t  
M aintenance  C on cept  SID 6 3 -3 2 8 ,  and w i l l  be  a p p l i c a b le  to a l l  su b se qu e n t ly  
p r o d u c e d  m a in te n a n c e  planning d ocum enta t ion .

A C C E P T A N C E  T h e  act o f  an a u th o r i ze d  r e p r e s e n t a -
t ive ,  by  w h ich  the c u s t o m e r  a p p r o v e s  
s p e c i f i c  s e r v i c e s  r e n d e r e d ,  o r  
a c k n o w le d g e s  that c e r ta in  s p e c i f i e d  
a r t i c l e s  a r e  in  c o n f o r m i t y  with the 
r e q u i r e m e n t s  o f  the c o n t r ac t .

A C C E S S IB IL IT Y  The  r e la t iv e  e a s e  with which  a c o m p o -
nent o r  an a s s e m b l y  can b e  a p p r o a c h e d  
to b e  r e p a i r e d ,  r e p la c e d ,  or s e r v i c e d .

A C C E S S O R Y  A  m e c h a n i s m  or  d e v i c e  e m p lo y e d  to 
fa c i l i ta te  o r  i n c r e a s e  the e f f e c t iv e  u s e  
o f  s o m e  o ther  m e c h a n i s m  or  p ie c e  o f  
equipment .

A D JU STM E N T  A  m ea ns  b y  w h ich  parts ,  as o f  a 
m a ch in e  o r  d e v i c e ,  a r e  adjusted  to one 
another to attain an operat ing  standard  
p e c u l ia r  to the unit.

A I R F R A M E  A s s e m b l e d  s t ru c tu ra l  and a e r o d y n a m i c  
c o m p o n e n ts  o f  a s p a c e c r a f t  o r  launch  
v e h i c l e .

A R T I C L E  A  unit o f  h a r d w a r e ,  or any p or t ion  o f  
the h a r d w a r e ,  r e q u i r e d  b y  the c o n t r a c t ,

A S S E M B L Y  R e f e r  to A ddend um .

A T T A C H M E N T  A su p p le m e n ta r y  d e v i c e  fastened  to o r  
m ounted  on a m a c h in e ,  apparatus,  o r  
o ther  end i t e m ,  so  as to v a r y  o r  extend  
its b a s i c  funct ion .



BEN CH  M A IN TE N A N C E  
E Q U IPM EN T (B M E ) 

E quipm ent re q u ire d  to su p p or t  c o m p o -
nent and s u b sy s te m  te s t in g .  It is 
d e s ig n e d  to p rov id e  the c a p a b i l i ty  o f 
i s o la t in g  and defin ing m a lfu n c t io n s .

B O IL E R P L A T E A  s im u la ted  m od u le  f o r  p r e d e v e l o p -
m en ta l  and d ev e lop m en ta l  t e s ts  lead in g  
to the d e s ig n  o f  the s p a c e c r a f t  m o d u le .

BU LK  ITEM S C erta in  raw  m a te r ia ls  and s e m i -
fa b r ic a te d  item s  u sed  in the m a n u fa c -
tu r in g  o f  an a r t i c le ,  e . g . , b o l t s ,  nuts, 
w a s h e r s ,  h o s e s ,  c l ip s ,  lu b r ic a n ts ,  
fa s te n e r s ,  c la m p s .  T h e s e  m a te r ia ls  
and i te m s  in clu de  standard , c o m m e r -
c ia l ,  and m i l i ta r y  h a rd w a re ,  and the 
d e s ig n  m a n u fa c tu r e r ' s standard  parts  
fa l l in g  w ithin the sa m e  c a t e g o r y .

C A L IB R A T E A  m eth od  o f  c o m p a r in g  an in s tru m en t ,  
d e v ic e ,  or  dial with a standard  to 
d e te r m in e  its a c c u r a c y ,  c a p a c i ty  or  
g ra d u a tion s ,  o r  d ev is in g  a s c a le .

C A L IB R A T IO N  TE STS T e s ts  con d u cted  to d e te rm in e  the 
in p u t-to -ou tp u t  c h a r a c t e r i s t i c s  o f  a 
m e a s u r in g  d e v ice ,  com p on en t ,  o r  
a s s e m b ly ;  these  tests  a re  a lso  
con d u cted  to v e r i fy  that the c h a r a c t e r -
i s t i c s  a r e  within s p e c i f ie d  t o l e r a n c e s .

CHECKOUT A  se q u e n ce  o f op era t ion a l and c a l i b r a -
t ion a l  te s ts  needed to d e te r m in e  the 
co n d it io n  and status o f a r e q u ir e d  
op e ra t io n a l  function.

COMBINED SYSTEM S T h e p h y s ica l  and functional c o m b in a -
tion  o f  s y s te m s  and s tru c tu re s  y ie ld in g  
one v e h ic le ,  e . g . ,  com m a n d  m od u le  
o r  s e r v i c e  m od u le .

COM M AND M O D U LE The p e rso n n e l  and c o n tr o l  v e h ic le  in 
A p o l lo ,  containing com m a n d  and 
c o m m u n ic a t io n  fa c i l i t ie s  and c r e w  
p r o v is io n s .



CO M M O N  AND S T A N D A R D  ITEM S C e r ta in  i t e m s  o f  c o m m o n  and stan d ard  
u se ,  c o m m e r c i a l l y  a v a i la b le  to 
in d u s try ,  that adequ ate ly  s a t is fy  the 
re q u ir e m e n ts  o f  the end a r t i c l e .

C O M M O N  H A R D W A R E C erta in  i t e m s  having  m u lt ip le  a p p l i c a -
t io n s ,  e . g . ,  nuts, b o lts ,  s c r e w s ,  
w a s h e r s ,  p in s ,  k e y s ,  g r o m m e t s ,  
r iv e t s ,  e tc .

CO M M ON  T O O LS T o o ls  in g e n e ra l  u se  that a r e  a p p l i c a b le  
to  a v a r ie t y  o f  m a t e r ie l ,  e . g . ,  s c r e w -
d r i v e r s ,  h a m m e r s ,  d r i l l  p r e s s e s ,  e tc .

C O M PO N E N T R e fe r  to  Addendum .

C O N F IG U R A T IO N T he p h y s ica l  nature o f  an item ; the 
p h y s ic a l  a r ra n g e m e n t  o f co m p o n e n ts  
w h ich  c o m p r i s e  a s p a c e c r a f t  and its  
d im e n s io n s .

C O N SU M A B L E  M A T E R IA L  A  type  o f  i t e m  that is expended  th rou gh  
u se .

C O N T R A C T  S C H E D U L E T he p r im e  co n tr a c t  execu ted  by  the 
G o v e rn m e n t  and the p r im e  c o n t r a c t o r  
w hich , in  a d d it ion  to  the t e r m s  and 
con d it ion s  th e r e o f ,  includes  by  
r e f e r e n c e  o r  o th e rw ise ,  s p e c i f i c a t i o n s ,  
d ra w in g s ,  exh ib its ,  and o th er  data 
n e c e s s a r y  to its  p r o p e r  d is c h a r g e .

C O N T R A C T O R The in d iv id u a l ( s ) o r  c o n c e r n (s )  who 
en ters  into a p r im e  con trac t  with the 
G o v e rn m e n t ,  e . g . ,  North A m e r i c a n  
A v ia t ion , Inc.

C O N T R A C T O R  FURNISHED 
EQ U IPM EN T (C F E ) 

An i t e m  o f equipm ent p rov id ed  b y  the 
c o n t r a c t o r  under the te r m s  o f  a 
co n tr a c t .

C O N T R O L L E D  E N V IR O N M E N T An en v iron m en t  in w hich  fa c to r s  such  
as h u m id ity , p r e s s u r e ,  and t e m p e r a -
tu re  a r e  under co n tr o l .



C O N T R O L L E D  P A R T S P a r t s ,  a s s e m b l ie s ,  o r  com p on en ts  
w h ich  re q u ir e  lo t  o r  s e r ia l  n u m b er  
id en tif ica t ion .

C O R R E C T IV E  M A IN T E N A N C E M aintenance  p e r f o r m e d  on  a n o n -
s ch ed u led  b a s is  to r e s t o r e  equipm ent 
to a s e r v i c e a b le  con d it ion .

C R IT IC A L  M A TC H IN G  A SS E M B L IE S  A s s e m b l ie s  that a r e  s p e c i f i c a l l y
m a tch ed  to a p a r t icu la r  s p a c e c r a f t ,  
GSE end ite m , t r a in e r ,  o r  s im u la to r ,

C R IT IC A L  M A TC H IN G  P A R T S P a r ts  that a re  s p e c i f i c a l l y  id en tif ied  
f o r  u se  on a p a rt icu la r  s p a c e c r a f t ,  
GSE end item , t r a in e r ,  o r  s im u la to r ,

C R IT IC A L  M A TC H IN G  
S P A C E C R A F T  S U P P O R T  
H A R D W A R E 

A s s e m b l ie s  that r e q u ir e  s p e c i f i c  fit 
to the  ind iv idual v e h ic le .

C U STO M E R The National A e r o n a u t ics  and Space  
A d m in is tra t io n  (N ASA).

C U S TO M E R  W ORK O R D E R  (C W O ) A n S&ID fo r m  w hich  a u th o r ize s  the 
p e r f o r m a n c e  o f c e r ta in  w o rk  such  as 
the overh au l,  r e p a ir ,  o r  m o d i f i c a t io n  
o f  equipm ent. T he CW O is u sed  to 
iden tify  and co n tr o l  item s  during  the 
o v e rh a u l ,  r e p a ir ,  o r  m o d i f i c a t io n  
c y c l e .

D E L IV E R A B L E  E Q U IP M E N T A ll  m an u factu red  h a rd w a re  that is 
c o m p le te  to the d e g r e e  r e q u ir e d ,  and 
re a d y  fo r  d e l iv e r y  to any s ch ed u led  
d estin a tion .

DIAGNOSIS T he p r o c e s s  o f  identify ing  a m a lfu n ction  
to the le v e l  o f  com p on en t ,  a s s e m b ly ,  
o r  part at w hich the m a in ten an ce  a ct ion  
w i l l  be  taken.

D IRE CT S U P P O R T  M A T E R IE L P r o p e r t y  w hich  m a y  be in c o r p o r a te d  
into or  attached to an end ite m , or  
w h ich  m a y  be co n su m ed  o r  expended 
in the p e r f o r m a n c e  o f  a c o n tr a c t .  It 
in c lu d es  raw  and p r o c e s s e d  m a te r ia l ,



parts ,  a s s e m b l i e s ,  c o m p o n e n t s ,  and 
s m a l l  t oo ls  and su p p l i e s  w hich  m a y  be 
c o n s u m e d  in n o r m a l  u s e  in the p e r f o r m -
ance  of  a co n t r a c t .

D I S P L A Y  O s c i l l o s c o p e s ,  c o u n t e r s ,  d ia ls ,  
p r in t e r s ,  l ights ,  i n d i c a t o r s ,  s c a l e s ,  
etc . , used  to p r o v id e  v i su a l  in te l l igence .

END I T E M  A s p a c e  s y s t e m  or  any of  its p r in c ipa l  
s y s t e m s  or  s u b s y s t e m  e le m e n ts ,  e . g . ,  
launch v e h i c l e ,  s p a c e c r a f t ,  ground 
support  s y s t e m ,  p r o p u ls i o n  engine,  o r  
guidance  s y s t e m ;  a l s o ,  a r t i c l e s  which 
w i l l  be d e l i v e r e d  d i r e c t l y  to a G o v e r n -
ment  insta l la t ion  or  p r o v id e d  as G F P  
to a c o n t r a c t o r .

E N V IR O N M E N T  The a g g r e g a te  of  the condit ions  and 
f o r c e s  that in f lu e n ce  o r  a f fe c t  an 
a r t i c l e  and its p e r f o r m a n c e  throughout 
its s e r v i c e  l i f e .

E X P E N D A B L E S  A  c a t e g o r y  o f  m a t e r i a l s  that a r e  not 
a c co u n ta b le  upon i s s u e .

F A I L U R E  An o c c u r r e n c e ,  p ro d u c e d  by  sudden o r  
gradual d e t e r i o r a t i o n ,  which  causes  
equipment  p e r f o r m a n c e  to deviate  
f r o m  s p e c i f i e d  l im i t s .

F A I L U R E  R A T E  The a v e r a g e  n u m b e r  o f  fa i lures  
o c c u r r i n g  per  unit o f  t i m e  in a sp e c i f i e d  
p i e c e  o f  equipment .

F A U L T  ISOLATION  The p r o c e s s  o f  d e te rm in in g  the ca use  
of  f a i lu r e  within a g iven  s y s te m .

G O V E R N M E N T  FURNISHED 
A E R O N A U T I C A L  E Q U IP M E N T  
(G F A E )  

All  types  o f  a e ro n a u t i ca l  equipment 
that is suppl ied  b y  the G overnm ent  t o  
the p r i m e  c o n t r a c t o r  o r  s u b c o n t r a c to r  
f o r  in c o r p o r a t i o n  into the end i tem .

G O V E R N M E N T  FURNISHED 
E Q U IP M E N T  (G F E )  

Equipment fu r n ish ed  to the c o n t r a c t o r  
by the G o v e rn m e n t .



G O V E R N M E N T  FURNISHED 
P R O P E R T Y  (G F P )  

A l l  p r o p e r t y  in the p o s s e s s i o n  of ,  or  
a c q u i r e d  d i r e c t l y  by  the G o v e r n m e n t ,  
and su b sequ en t ly  d e l i v e r e d  o r  o t h e r -
w i s e  m a d e  ava i la b le  to the c o n t r a c t o r .

GROU ND S U P P O R T  EQU IPM EN T 
(G SE)  

A l l  n o n - f l ig h t  i m p le m e n t s  or  d e v i c e s  
r e q u i r e d  to in spect ,  test ,  adjust ,  
ca l i b r a te ,  a p p r a i s e ,  ga ge ,  m e a s u r e ,  
r e p a i r ,  ov e rh a u l ,  a s s e m b l e ,  d i s a s s e m -
b le ,  t r a n s p o r t ,  s a fe g u a rd ,  r e c o r d ,  
s t o r e ,  actuate ,  o r  o t h e r w i s e  p e r f o r m  
a funct ion  in suppor t  o f  the s p a c e c r a f t  
and b o i l e r p l a t e  during (1) t e s t s  at 
f a c t o r y  subsequent  to m an u fa c tu r in g  
c o m p le t i o n ,  (2)  p re la u n ch ,  launch ,  
and pos t lau nch  op e ra t io n s  at tes t  s i t e s ,  
and (3)  m a j o r  d e v e lo p m e n t  tests  such  
as h o u se  s p a c e c r a f t  t e s t s ,  p r o p u ls io n  
t e s t s ,  and e n v iron m en ta l  t e s t s .  This  
inc ludes  equipment  r e q u i r e d  to support  
ground support  equipment  as defined  
h e re in .

HANDBOOKS  In a g en era l  s e n s e ,  any s m a l l  b o o k  
containing  s p e c i a l i z e d  in fo r m a t i o n  or  
i n s t r u c t i o n s .

ID E N T IF IC A T IO N  A  t e r m  r e f e r r i n g  to a c o n t r o l l e d  s e r ia l  
o r  lot  n u m b e r  w hich  re la te s  the part ,  
a s s e m b l y ,  m o d e l ,  etc . , to a p a r t i cu la r  
lo t  o f  raw  m a t e r ia l ,  m anufac tur ing  
p r o c e s s ,  m a n u fa c t u r e r ,  manufactur ing  
date,  c u r e  date,  r e c e i v in g  date,  
p u r c h a s e d  lot ,  h i s t o r i c a l  r e c o r d ,  test  
data,  c a l ib r a t i o n  data, a s s e m b l y  
p r o c e s s ,  m a t c h e d  equipment ,  exp ira t ion  
date.

IN D IR ECT S U P P O R T  M A T E R I E L  Equipm ent ,  m a c h i n e r y ,  s t r u c tu r e s ,  
and c o n s u m a b le  m a t e r i e l ,  used  on a 
r e c u r r i n g  b a s i s ,  f o r  outfitt ing,  m a i n -
taining,  o r  operat ing  p u r p o s e s ;  and 
m a in te n a n c e  s tock ,  t o o l  c r i b  supp l ies ,  
s ta t ion ery ,  o f f i c e  su pp l ie s ,  n o n -
p r o d u c t iv e  h a r d w a r e ,  fuel ,  bot t led  
w a te r ,  d r y  i c e ,  etc .



IN -F L IG H T  M A IN T E N A N C E T he u se  o f  a v a i la b le  m a in ten an ce  
a c c e s s o r i e s  and te c h n ic a l  in fo rm a t io n ,  
in a c c o r d a n c e  with p r o c e d u r e s  e s ta b -
l i s h e d  in  the In -F l ig h t  M aintenance  
P la n  to  au gm en t the p r o b a b i l i ty  o f  
m i s s i o n  s u c c e s s  and m a x im iz e  c r e w  
sa fe ty .

IN SPE C TIO N The ex a m in a t ion ,  in clu d in g  tes t in g ,  o f  
c o n t r a c t  w o r k ,  a r t i c l e s ,  and s e r v i c e s  
to d e t e r m in e  c o n fo r m a n c e  to c o n tra c t  
r e q u ir e m e n ts .

IN SPE C TIO N  A G E N C Y A  G o v e r n m e n t  a g en cy ,  or an a g e n cy  
a ct in g  on  b e h a l f  o f  the G overn m en t ,  
w h ich  d e t e r m in e s  that co n tr a c te d  w ork ,  
a r t i c l e s ,  and s e r v i c e s  c o n fo r m  to 
te c h n ic a l  r e q u i r e m e n t s .

IN SPECTIO N , F IN A L An in s p e c t io n  w h ich  m a y  o c c u r  e ither 
at the c o n t r a c t o r 's  plant o r  at any other 
d e s ig n a te d  l o c a t io n  and w h ose  p u rp ose  
is to v e r i f y  c o m p l ia n c e  with a p p lica b le  
d ra w in g s ,  a n d /o r  s p e c i f i c a t io n s ,  and 
to in s u r e  c o n f o r m a n c e  with r e q u i r e -
m en ts  o f  the c o n tr a c t .

IN SPECTIO N , P R E L IM IN A R Y An in s p e c t io n  w hich  is p e r f o r m e d  at 
the c o n t r a c t o r 's  plant o r  plants and 
w h o s e  p u r p o s e  is to e s ta b l ish  that the 
a r t i c l e s  in s p e c te d  a r e  in  c o n fo r m ity  
with r e q u ir e m e n ts  o f  tire con tra c t  p r io r  
to sh ip m en t  to the p la c e  o f  final i n s p e c -
t ion  and a c c e p t a n c e .

IN SPECTION , R E C O R D F in a l in s p e c t io n  and a c c e p ta n c e  which 
a r e  a c k n o w le d g e d  in a binding m anner 
by  an a u th o r iz e d  r e p r e s e n ta t iv e  o f  the 
c u s t o m e r .

IN T E G R A T E D  S Y S T E M  The p h y s ic a l  and fu n ction a l com b in a tion
o f tw o o r  m o r e  v e h ic le s  to f o r m  a 
s p a c e c r a f t  o r  lau n ch  v e h ic le ,  e . g . , 
A p o l lo  s p a c e c r a f t .



IN T E G R A T E D  SYSTEM S T E S T A  te s t  o f  a v e h ic le  o r  stage with two o r  
m o r e  s y s te m s  in v o lved .

IN T E R C H A N G E A B L E  UNITS A s s e m b l i e s ,  s u b a s s e m b l ie s ,  and 
r e p la c e a b le  parts  that can be s u b s t i -
tuted fo r  one a nother  without p h y s ica l  
o r  e l e c t r i c a l  m o d i f ica t io n .

INTER C H A N G E A B IL IT Y A  p r o p e r ty  g iven  a part so  that it m a y  
b e  u sed  in m o r e  than one app lica tion .

IN T E R F A C E In a r o c k e t  v e h ic le  o r  other sy s te m , 
a c o m m o n  bou n d ary  betw een  one 
com p on en t  and an oth er ; the ju n ction  
poin ts  o r  the points within or b e tw een  
s y s t e m s  o r  su b s y s te m s  w h ere  m a tch in g  
o r  a c c o m m o d a t io n  m u st b e  p r o p e r ly  
a c h ie v e d  in o r d e r  to m ake their  o p e r a -
t ion  co m p a t ib le  with the s u c c e s s fu l  
o p e r a t io n  o f  a l l  o ther  functional entities  
in the s p a ce  v e h ic le  and its ground 
s u p p o r t .

IN TERIM  R E L E A S E /
E M E R G E N C Y  R E L E A S E 

 An a u th or iza t ion  to p r o c e e d  with 
fa b r i c a t io n  or  p r o c u r e m e n t  o f  long  
le a d  t im e  i te m s  p r io r  to the n o rm a l 
a p p r o v a l  c y c l e .

LA U N C H  CO M M IT That point in t im e  w hen the v e h ic le  is 
a c tu a l ly  r e le a s e d .

LA U N CH  E S C A P E  SU B SY ST E M  
(L E S ) 

A  s u b s y s te m  p rov id in g  fo r  com m a n d  
m o d u le  r e c o v e r y  in c a s e  o f  m is s io n  
a b o r t  a fter  launch  and p r io r  to orb it ,  
and co n s is t in g  o f  the launch esca p e  
m o t o r ,  launch e s c a p e  tow er ,  and 
t o w e r  je t t is o n  m o t o r .

LOGISTICS S U P P O R T T he support  g iven  b y  an o rga n iza t ion  
to an a c t iv ity  b y  m ea n s  o f  w hich  a re  
fu r n ish e d  all,  o r  any part of, its 
s u p p l ie s, equipm ent m ain ten ance , 
t ra n sp o r ta t io n ,  s to r a g e ,  or  any other 
l ik e  s e r v i c e ,  so  as to enable the 
a c t iv i ty  to c a r r y  out its  intended 
o p e r a t io n  m o r e  exp ed it iou s ly .



L O T  S C H E D U L E  A  sch e d u le  d i r e c t in g  that an i t e m  b e  
in sp ected ,  c r a ted ,  and re a d ie d  f o r  
sh ipm ent  p r i o r  to the lot  n u m b er  date ,  
and sh ipped  in the t im e  p e r i o d  a s s ig n e d .

LO NG  L E A D  T I M E  ITEM S  Items that cannot b e  d e l i v e r e d  with in  a 
shor t  t im e  span b e c a u s e  o f  the i r  
c o m p l e x i t y  o f  des ign ,  c o m p l i c a t e d  
m anufa ctur ing  p r o c e s s e s ,  o r  l im i t e d  
pro d u c t i o n  o r  p r o c u r e m e n t  c y c l e s .

L U N A R  EX C U R SIO N  M O D U L E  
(L E M )  

The t w o - m a n  v e h i c l e  w h ich  wi l l  land 
on the m o o n  a fter  the A p o l l o  s p a c e c r a f t  
enters  lunar orb i t .

M A I N T A I N A B I L I T Y  A  qual i ty o f  the c o m b i n e d  fea tures  o f  
m a t e r i e l  d e s ig n  and insta l la t ion  that 
p e r m it s  o r  enhances  the a c c o m p l i s h -
ment  of  m a in ten an c e  b y  p e rso n n e l  o f  
a v e r a g e  sk i l l .  M a t e r i e l  des ign  p a r a m -
e ters  inc lude  such i t e m s  as the 
ope ra t io n a l  and en v iron m en ta l  c o n d i -
t ions under which  the m ain ten an ce  
funct ions  wi l l  be p e r f o r m e d .  A ls o  
inc luded  a r e  r e p a i r a b i l i t y  and 
s e r v i c e a b i l i t y ,  w hich  a r e  functions 
o f  the ease  with which  m a in ten ance  
ac t iv i t ie s  m a y  be p e r f o r m e d  to av er t  
or  c o r r e c t  m a l fu n c t ion s .

M A I N T E N A N C E  All  act ions  r e q u i r e d  to re ta in  m a t e r i e l  
in, o r  r e s t o r e  it to,  a s e r v i c e a b l e  
condit ion .  Its phases  inc lude  s e r v i c in g ,  
r e p a i r ,  m o d i f i c a t i o n ,  overhaul ,  test ,  
in spect ion ,  and cond it ion  d e te rm in a t ion .

M A L F U N C T I O N  A  g en era l  t e r m  u sed  to denote  the 
inabi l i ty  of  a product  to g ive  s a t i s f a c -
t o r y  p e r f o r m a n c e .  It need  not const i tute  
a fa i lu r e  i f  r ea d ju s tm en t  of  o p e r a t o r  
co n t r o l s  can r e s t o r e  an a cce p ta b le  
operat ing  condit ion .

M A T E R I A L  The substance  or goods  out o f  which  
an i t e m  is,  or can be ,  m a d e .



M A T E R I E L  Items o f  a l l  kinds r e q u i r e d  f o r  the 
equipment ,  m a in ten an ce ,  o p e r a t io n ,  
and suppor t  o f  a c t iv i t ie s .

M E A N  R E P A I R  T I M E  ( M R T )  The  expected  m e a n - v a lu e  of  the a c t iv e ,  
r e p a i r / w o r k  t i m e  r e q u i r e d  to r e s t o r e  
a s y s t e m ,  equipment ,  or  c o m p o n e n t  
to a cond it ion  of  s a t i s f a c t o r y  o p e r a t io n .

M ODIFIC ATIO N  A  change  in  the d e s ig n  of  an i t e m ,  
e f f e c t e d  in o r d e r  to c o r r e c t  a d e s ig n  
d e f i c i e n c y ,  to fa c i l i ta te  p rod u c t ion ,  
or  to i m p r o v e  op era t ion a l  e f f e c t i v e n e s s

M O D U LE  A co m b in a t io n  o f  c om p on en ts  conta ined  
in one  package ,  or  so a r r a n g e d  that 
t o g e th e r  they  a r e  c o m m o n  to one 
m ounting ,  which  p ro v id e s  a c o m p l e t e  
funct ion  or  funct ions  to a s y s t e m  a n d /  
or  s u b s y s t e m  in which  it o p e r a t e s .
(See c o m m a n d  m o d u le ,  s e r v i c e  m o d u le ,  
lunar e x c u r s i o n  m o d u le ,  etc. )

N A S A 'S D E L E G A T E D  
R E P R E S E N T A T I V E  

A r e p r e s e n t a t iv e  o f  NASA s ta t ioned  at 
a s u p p l i e r ' s  plant, or  a r e p r e s e n t a t i v e  
of  the in s p e c t i o n  a g e n c y  to w h o m  
qual i ty  a s s u r a n c e  functions  have  b e e n  
d e lega ted .

NON- R E P A R A B L E  An i t e m  des ign ed  and p r o c u r e d  with 
the intention o f  d i s p o s in g  o f  it at 
f a i lu r e  ra ther  than attempting r e p a i r .

O V ERH AU L  The rebui ld ing  o r  ex tens ive  r e p a i r in g  
and re c on d i t ion in g  o f  an i t e m  o f  e q u ip -
m ent  which  has d e t e r i o r a t e d  through  
tes t ing  or  ex tens ive  use .

PACKAGING  The cleaning ,  p r e s e r v a t i o n ,  and pack ing  
in unit quantit ies;  in t e r i o r  cush ion ing  
and b r a c i n g ;  d e s ig n  and ut i l i zat ion  o f  
i n t e r i o r  and e x t e r i o r  co n ta in e rs ;  
ident i f i ca t ion  o f  contents o f  inner  and 
outer c o n ta in e r s ;  and loading .

P A R T  R e f e r  to Addendum.



P E C U L IA R  A N D  N ONSTAN D ARD  
ITEM S 

Item s p e c u l ia r  to the equ ipm ent d e s ig n
o f  the c o n t r a c t o r ,  s u b c o n tr a c to r ,  o r
su p p l ie r  f o r  w h ich  no known c o m m o n  
or  stan dard  i t e m  can  b e  substitu ted , 
and f o r  w h ich  d e s ig n  a p p ro v a l  m a y  not 
h ave  b e e n  r e c e iv e d .

P R E V E N T IV E  M A IN TE N A N C E The in s p e c t io n ,  c a r e ,  and s e r v i c in g  
r e q u ir e d  to  m a in ta in  equ ipm ent and 
fa c i l i t i e s  in  a s e r v i c e a b le  con d it ion .

P R IM E  C O N T R A C T O R  N orth  A m e r i c a n  A v ia t ion , Inc., S p a ce  
and In fo rm a t io n  S ys tem s  D iv is io n .

P R O C E D U R E S  The s t e p - b y - s t e p  m a n n er  in  w h ich  any 
g iven  ta sk  is  p e r f o r m e d .

P R O T O T Y P E  M O D E L A  m o d e l  su itab le  f o r  c o m p le te  e v a lu a -
t ion  o f  e l e c t r i c a l  and m e c h a n ic a l  f o r m ,  
d e s ig n ,  and p e r f o r m a n c e .  In its f in a l  
f o r m  it e m p lo y s  a p p rov ed  parts  and i s  
c o m p le t e ly  r e p r e s e n ta t iv e  o f  final 
equ ipm en t.

PU R C H A SE D  P A R T S A r t i c l e s  m a n u fa ctu red  by  ou ts id e  
s o u r c e s  in  c o n fo r m a n c e  to  S&ID 
d ra w in g s  and id en tif ied  by  S&ID part 
num be r s .

R A C E  S Y S T E M "R a p id  A c t io n  C oord in a ted  E f f o r t " ;  
the e m e r g e n c y  re q u is i t io n  s y s te m  o f  
the p r im e  c o n t r a c to r ,  u sed  to  ex p ed ite  
m a t e r ie l  su pport  re q u ire m e n ts .

R E C L A M A T IO N T he p r o c e s s  o f  r e c o v e r in g  r e q u ir e d ,  
s e r v i c e a b le ,  and e c o n o m ic a l ly  
r e p a r a b le  com p on en ts  a n d  m a te r ia ls .

R E FU R B ISH R e s t o r a t io n  o f  an i te m  to its o r ig in a l  
co n f ig u ra t io n .  Th is  m a y  in c lu d e  
m o d i f i c a t io n  as r e q u ir e d .

R E L E A S E An a p p ro v a l  to fa b r ic a te  o r  p r o c u r e  
i t e m s  o f m a t e r ie l  su p p ort .



R E L IA B IL IT Y T h e  p r o b a b i l i ty  that a s y s te m ,  s u b -
s y s t e m ,  com p on en t ,  o r  part w i l l  p e r -
f o r m  its r e q u ir e d  functions  under 
d e f in e d  con d it ion s  at a d e s ig n a te d  t im e  
and f o r  a s p e c i f i e d  opera t in g  p e r io d .

R E P A I R T h e  r e s t o r a t io n  o f  a s y s te m  o r  e q u ip -
m en t  to  a s a t is fa c t o r y  op era t in g  
c o n d it io n  a fte r  m a lfu n ct ion , d a m a g e ,  
o r  d e te r io r a t io n .

R E P A IR A B IL IT Y T h e p ro b a b i l i ty  that when m a in te n a n ce  
a c t io n  r e q u ir e d  b y  equ ipm ent m a l f u n c -
t ion  is taken, (1) the s y s te m  w i l l  b e  
r e s t o r e d  to a s a t is fa c to r y  o p e ra t in g  
c o n d it io n  in  a g iven  p e r io d  o f  t im e  with 
a g iv en  m a n p o w e r  expen d itu re ;  and (2) 
the equ ipm ent w i l l  r e m a in  in s a t i s f a c -
t o r y  op era t in g  con d it ion  o v e r  a 
s p e c i f i e d  p e r io d  o f  t im e .

R E P L A C E A B L E  S E R IA L IZ E D  
UNIT 

T he s m a lle s t  s e r ia l iz e d  unit that can  
b e  r e p la c e d  without s o ld e r in g .

R E P L A C E M E N T T h e substitu tion  o f  one unit f o r  another 
fu n c t io n a l ly  id en t ica l  unit.

R E P L A C E A B L E  P A C K A G E  OR 
M O D U L E 

R e f e r  to  Addendum .

S E R V IC E A B IL IT Y A  fu n ct ion  o f  equipm ent d es ig n ,  c o n -
f ig u ra t io n ,  insta lla t ion , and o p e ra t io n  
that in d ica tes  the d e g r e e  to w h ich  
m a in te n a n c e  re q u ire m e n ts  a r e  
m in im iz e d  and s im p l i f ie d .

S E R V IC E A B L E  CONDITION That con d it ion  in w hich  the a r t i c l e  is  
c o n s id e r e d  su itab le  fo r  c a r r y in g  out 
the p u r p o s e  fo r  w hich  it was d es ig n ed  
o r  a u th o r ize d .

S E R V IC E  L IF E T he p e r io d  o f  t im e  or n u m ber  o f  
fu n ct ion a l p e r fo r m a n c e s  during  w hich  
an i t e m ,  in s ta l le d  in  an o p e ra t io n a l  
s y s t e m ,  w il l  be  exp ected  to re m a in  in 
a s e r v i c e a b le  cond it ion .



S E R V IC E  M O D U L E T he A p o l lo  m o d u le  con ta in in g  p ro p u ls io n  
equipm ent fu e l ,  r e a c t io n  c o n tr o l  
s y s t e m s ,  and co m m u n ic a t io n s  p o w e r .  
U sed  f o r  th ru st  a fte r  b o o s t e r  s e p a r a -
t ion , m i d - c o u r s e  c o r r e c t i o n ,  lunar 
o r b i t ,  lu n a r  o r b i t  e je c t io n ,  and earth  
re tu rn  m i d c o u r s e  c o r r e c t i o n ,  it is 
je t t is o n e d  p r io r  to r e - e n t r y .

S E R V IC IN G T he w o r k  p e r f o r m e d  at re g u la r  i n t e r -
v a ls ,  o r  un der a r e c o g n iz e d  sy s te m , 
to keep  equ ipm ent o p e r a b le .  It in c lu d es  
c lea n in g ,  in s p e c t in g ,  lu b r ica t in g ,  
ad ju st in g , ch a rg in g ,  and changing of 
f i l t e r s ,  d e s i c c a t o r s ,  e tc .

S H E L F  L IF E That p e r io d  o f  t im e  during  w hich  an 
i t e m  can  r e m a in  in s to r a g e  without 
hav in g  its  o p e r a b i l i t y  a f fe c te d .

SITE S U P P O R T  LIST A  l i s t  o f  m a t e r ie l  i t e m s  e sse n t ia l  to 
the su p p o r t  o f  a sch ed u led  p r o g r a m  at 
a f i e ld  s i t e .

S P A C E C R A F T In the A p o l lo  p r o g r a m ,  any com p on en t  
o r  c o m b in a t io n  o f  com p on en ts  o f  the 
fl ight v e h ic le  not part o f the launch 
v e h ic le ,  e . g . , launch  e s c a p e  su b -
s y s te m ,  co m m a n d  m od u le ,  s e r v i c e  
m o d u le ,  o r  a d ap ter .

S P A R E  P A R T Any part, s u b a s s e m b ly ,  o r  com p on en t  
kept in r e s e r v e  f o r  the m a in ten an ce  and 
r e p a ir  o f  m a jo r  i te m s  o f  equipm ent.

S P E C IA L  T O O L S S p e c ia l ly  d e s ig n e d  to o ls  re q u ire d  to 
p e r f o r m  a s p e c ia l  fun ction  o f  m a in te -
nan ce ,  a s s e m b ly ,  d is a s s e m b ly ,  e tc .

S U B A S S E M B L Y R e fe r  to  A ddendum .

S U B C O N T R A C T O R An o rg a n iza t io n ,  com p a n y , o r  m a n u -
fa c t u r e r  that is under con tra c t  to a 
p r im e  c o n t r a c to r ,  and has been  
d e le g a te d  the r e s p o n s ib i l i t y  fo r  d es ign , 
m a n u fa ctu re ,  and support o f a s y s te m .



SU B SY S T E M R e f e r  to A ddendum .

S U P P L IE R A  c o n t r a c t o r  o r  su b c o n tr a c to r  
a c tu a l ly  p e r fo r m in g  the s e r v i c e s  o r  
p r o d u c in g  the con tra c t  a r t i c l e s .

S U P P O R T  M A N U A L A  p u b lica t io n  contain ing d e ta i le d  i n f o r -
m a t io n  on tech n ica l  p r o c e d u r e s ,  
in c lu d in g  in s tru c t io n s  on handling, 
in s p e c t io n ,  s to ra g e ,  o p e ra t io n ,  m a in -
t e n a n ce ,  ch eckou t ,  r e p a ir ,  m o d i f i c a t io n ,  
and o v e rh a u l  o f  g iven  equ ipm ent.

S Y S T E M  R e f e r  to  Addendum .

T E S T  A R T I C L E A n i t e m  that a p p ea rs  on a c o n t r a c t o r ,  
s u b c o n t r a c t o r ,  o r  ven d or  draw in g  and 
w i l l  b e  u t i l ized  as a su b je c t  o f  a te s t .

T E S T  SITE A  f a c i l i t y  es ta b l ish ed  at a s e le c te d  
g e o g r a p h ic  lo ca t io n  fo r  condu cting  a 
s p e c i f i c  o p e ra t io n  o r  te s t .

T E S T  S U P P O R T  P A R T A  p art  that is  r e q u ire d  f o r  a unique 
a p p l ic a t io n  to a c c o m p l is h  a tes t  fu n c -
tion , and w i l l  not appear on a 
c o n t r a c t o r ,  s u b co n tra c to r ,  o r  su p p lier  
d ra w in g  as a functional part o f  that 
d r a w in g .

T R A C E A B IL IT Y  A  t e r m  that r e f e r s  to the ab il ity  to 
t r a c e  the h is t o r y ,  a p p lica tion , use 
and l o c a t io n  o f  an item .

T R A D E -O F F T h e  p r o c e d u r e  o f  trading a d e g r e e  o f  
on e  attr ibute  to gain a d e g r e e  o f  another 
a ttr ibu te ,  e . g . ,  s a c r i f i c in g  a d e g r e e  
o f  p e r f o r m a n c e  to obtain  a g re a te r  
d e g r e e  o f  r e l ia b i l i ty  under ce r ta in  
co n d it io n s ,  o r  v i c e  v e r s a .

UNIT R e f e r  to Addendum .



S Y S T E M Any c o m b in a t io n  o f  c o m p le t e  op era t in g  
equ ipm ent, c o m p r is e d  o f  a g rou p in g  
o r  in te r c o n n e c t io n  o f  s u b s y s te m s  o r  
o th er  fu n ct ion a l entit ies , ca p a b le  o f  
p e r f o r m in g  a s p e c i f i c  o p e ra t io n a l  
fu n ct ion  o r  fu n ct ion s .  Inc luded  a r e  
a e r o s p a c e  s y s te m s ,  su pport  s y s t e m s ,  
c o m m a n d  and co n tr o l  s y s t e m s ,  and a ll  
a s s o c ia t e d  m a t e r ie l .  A  s y s t e m  m a y  
a ls o  be  a p r o c e d u r a l  entity w h ich  
a c c o m p l i s h e s  a s p e c i f i c  ta sk , e . g . ,  a 
quality  s y s t e m .

S U B SY S T E M A  m a jo r  e lem en t  in a s y s t e m ,  c o m -
p r is e d  o f  a s in g le  m od u le  o r  c o m b in a -
t ion  o f  m o d u le s  plus independent 
co m p o n e n ts  that con tr ibu te  to m o d u la r  
fu n c t ion s ,  a ll  in te r c o n n e c te d  and 
in te r r e la te d  w ithin a s y s t e m  and 
p e r f o r m in g  a s p e c i f i c  s y s te m  fu n ction .

R E P L A C E A B L E  P A C K A G E  OR 
M O D U L E 

An i te m  o f  equipm ent that m a y  be 
m ounted  in o r  r e m o v e d  f r o m  a s p a c e -
c r a f t ,  ch eck ou t  c o n s o le ,  o r  the l ik e ,  
as a s in g le  pa ck age . A  r e p la c e a b le  
pack age  o r  m od u le  is a c o m b in a tio n  o f  
co m p o n e n ts  conta ined  in  one pa ck age , 
o r  so a r r a n g e d  that tog e th er  th ey  a r e  
c o m m o n  to one m ounting, w hich  
p r o v id e s  a co m p le te  fu n ction  or  
functions  f o r  a s y s te m  a n d /o r  s u b -
s y s te m  in w h ich  it o p e r a te s .

GLOSSARY ADDENDUM

N ote : T he  fo l lo w in g  d e f in it ion s  a r e  
p r e s e n te d  in se q u e n t ia l  o r d e r  
to p r o v id e  an u n d ersta n d in g  o f  
s y s t e m  re la t io n sh ip s  f r o m  the 
h ig h est  to the lo w e s t  l e v e l  o f  
e l e m e n t s .



CO M PO N E N T A  fu n ction a l part o f  a s y s t e m ,  s u b -
s y s te m ,  r e p la c e a b le  p a ck a g e  o r  
m o d u le ,  that is  e s s e n t ia l  to an i t e m 's  
op e ra t io n a l  c o m p le t e n e s s .  A  c o m p o -
nent is a co m b in a tio n  o f  units o r  p a rts  
that tog e th er  m a y  b e  fu n ct ion a l ly  
independent of, o r  an independent 
entity within, a c o m p le t e  op era t in g  
m o d u le  o r  s u b sy s te m , but w h ich  
p r o v id e  a s e l f - c o n ta in e d  fu n ct ion  
n e c e s s a r y  fo r  p ro p e r  m o d u le ,  s u b -
s y s te m ,  a n d / o r  s y s t e m  o p e ra t io n .

UNIT A n a s s e m b ly ,  or any co m b in a t io n  o f  
p a r ts ,  s u b a s s e m b l ie s ,  and a s s e m b l ie s  
m ounted  tog e th er ,  n o r m a l ly  ca p a b le  
o f  independent o p e ra t io n  in  a v a r ie ty  
o f  s i tu a t io n s .

A S S E M B L Y A  co m b in a tio n  of parts  o r  su b -  
a s s e m b l ie s  that m a y  b e  taken apart 
without d e s tru c t io n ,  w h ich  has no 
a p p lica t io n  or  u se  o f  its  own, but is  
e s s e n t ia l  fo r  the c o m p le te n e s s  o f  a 
m o r e  c o m p le x  item  with w h ich  it is  
c o m b in e d .  An a s s e m b ly  is an e lem en t  
o f  a com pon en t and p e r f o r m s  functions 
n e c e s s a r y  to the o p e r a t io n  o f  the 
com p on en t  as a w h o le .

SU B A SSE M B LY A  co m b in a tio n  of parts c o m p r is in g  a 
d e f in a b le  entity o f  an a s s e m b ly ,  a 
unit, o r  a com pon en t, w hich  p e r f o r m s  
a fu n c t io n  e s s e n t ia l  to the p r o p e r  
o p e r a t io n  of the a s s e m b ly ,  unit, or  
com p on en t .

P A R T The s m a l le s t  su b d iv is io n  o f  a sy s te m ; 
an ind iv idual p ie c e  having  an in h eren t 
fu n ct ion a l  ca p a b il ity ,  but unable to 
fu n c t ion  without the in te ra c t io n  o f other 
p a rts  o r  f o r c e s ,  and o r d in a r i ly  not 
s u b je c t  to d is a s s e m b ly  without 
d e s tru c t io n .



A - L E V E L  M A IN T E N A N C E A ll  the a c t iv i ty  n e c e s s a r y  to  s e r v i c e ,  
ad just ,  and eva luate  the r e a d in e s s  of 
a s y s te m ,  and w hich  can  be  p e r f o r m e d  
with m in im u m  de lay . It in c lu d es  
m a in ten an ce  w h ich  is  w ith in  the l im its  
o f  equ ipm en t c o n f ig u r a t io n  and within 
the v e r i f i c a t i o n  ca p a b i l i ty  o f  GSE 
c o m m o n  to s y s te m s  and in teg ra ted  
s y s te m s  ch eck ou t .

B - L E V E L  M A IN T E N A N C E R e p la c e a b le  p a ck a g e  m a in ten an ce  
a c c o m p l i s h e d  b y  use  of r e p la c e a b le  
units and w h ich  is w ithin  the v e r i f i c a -
tion  ca p a b i l i ty  o f  GSE c o m m o n  to 
r e p la c e a b le  p a ck ag e  ch eck ou t .

C - L E V E L  M A IN T E N A N C E A ll  the m a in ten an ce  a c t iv i ty  a s s o c ia te d  
with the A p o l lo  p r o g r a m  w hich  is 
b e y o n d  the A  and B le v e ls  includ ing  
total r e p a ir ,  m o d i f i c a t io n  and ov erh a u l 
ca p a b il i ty .
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