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NHB 8040.2 

PREFACE 

S i n c e ' t h e  i n i t i a l  implementation of t h e  Apollo Program Config- 
u r a t i o n  Management requirements  i n  May 1964 (through former 
NPC 500-11, s i g n i f i c a n t  p rog res s  has  been made i n  developing 
t h i s  system. The i n i t i a l  requirements  e s t a b l i s h e d  by t h e  
Apollo Program Of f i ce ,  supplemented by t h e  MSF f i e l d  i n s t a l -  
l a t i o n s '  requirements ,  have l e d  t o  t h e  e s t ab l i shmen t  of a  
s p e c i f i c a t i o n  program and change c o n t r o l  system t h a t  a r e  e f f e c -  
t i v e l y  he lp ing  t o  c o n t r o l  program performance, c o s t s ,  and sched- 
u l e s .  

This  p u b l i c a t i o n ,  which b a s i c a l l y  r e v i s e s  and supersedes NPC 
500-1, i nc ludes  improvements based on o u r  exper ience  and repre-  
s e n t s  t h e  f i n a l  phase i n  t h e  implementation of con f igu ra t ion  
management on t h e  Apollo Program. This  p u b l i c a t i o n  con ta ins  
t h e  l a t e s t  requirements  which a r e  cons idered  necessary ,  a s  a  
minimum, t o  e f f e c t i v e l y  manage t h e  con f igu ra t ion  of a l l  Apollo 
end items. This  r e v i s i o n  accomplishes t h e  fo l lowing  main 
purposes : 

a .  Reduction of a l l  e x h i b i t s  t o  "minimum requirements"  f o r  
adequate  con f igu ra t ion  management. 

b. Recognit ion of f i e l d  i n s t a l l a t i o n  supplements t o  t h e  former 
NPC 500-1. . 

c. Addit ion of con f igu ra t ion  management requirements  f o r  com- 
p u t e r  programs. 

d.  Alignment of f u t u r e  Apollo con f igu ra t ion  management r equ i r e -  
ments wi th  t h e  o v e r a l l  NASA concept  of Phased P r o j e c t  Plan- 
ning (PPP) . 

e .  D e f i n i t i o n  of con f igu ra t ion  management i n t e r c e n t e r  i n t e r -  
f a c e  r e s p o n s i b i l i t i e s .  

f .  Establ ishment  of a  con f igu ra t ion  management a u d i t  system. 

g .  Recognition of r e c e n t  Department of Defense (DOD) conf igur -  
a t i o n  management p o l i c y  manuals, s t anda rds  and s p e c i f i c a t i o n s .  

This  p u b l i c a t i o n  s h a l l  no t  cause any changes t o  be made t o  
e x i s t i n g  c o n t r a c t s .  However, on a d d i t i o n s  t o  c u r r e n t  c o n t r a c t s  
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and new c o n t r a c t s ,  it s h o u l d  be  implemented t o  t h e  e x t e n t  
p r a c t i c a l .  

Superseded Document 

NPC 500-1, d a t e d  May 1 8 ,  1964 and February  1967 R e p r i n t  are 
c a n c e l e d .  
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APOLLO PROGRAM 
CONFIGURATION MANAGEMENT MANUAL 

1.0 POLICY 

This  document r e v i s e s  and supersedes NPC 500-1 "Apollo 
Conf igura t ion  Management Manual", da t ed  May 18, 1964. 

The d e f i n i t i o n  and a p p l i c a b i l i t y  of con f igu ra t ion  management 
procedures  s h a l l  t a k e  i n t o  cons ide ra t ion  t h e  scope of t h e  
e f f o r t  i n  terms of c o s t s  and complexity,  t h e  degree  t o  which 
a p r o j e c t  has  progressed towards completion, and t h e  config-  
u r a t i o n  management procedures  now i n  e f f e c t .  

Con t r ac t s  i n i t i a t e d  subsequent t o  t h e  e f f e c t i v i t y  d a t e  of 
t h i s  document may a t  t h e  op t ion  of i n d i v i d u a l  us ing  agencies  
r e q u i r e  compliance wi th  t h e  fo l lowing  Department of Defense 
documentation: 

O MIL-S-83490 " S p e c i f i c a t i o n ,  Types and Forms", da t ed  
30 October 1968 

O MIL-STD-480 "Configurat ion Cont ro l  - Engineering Changes, 
Devia t ions  and Waivers", da t ed  30 October 1968 

O MIL-STD-481 "Configurat ion Cont ro l  - Engineering Changes, 
Devia t ions  and Waivers (Shor t  Form)", da t ed  
30 October 1968 

O MIL-STD-490 " S p e c i f i c a t i o n  P r a c t i c e s " ,  da t ed  30 October 1968 

O Other  DOD documentation, newly r e l e a s e d ,  a s  it becomes 
a v a i l a b l e  f o r  guidance. 

Except ions t o  DOD documentation requirements:  

a .  For t h e  p r e p a r a t i o n  of "Program", " P r o j e c t " ,  and "System" 
s p e c i f i c a t i o n s  r equ i r ed  by NASA c o n t r a c t s ;  compliance. 
wi th  t h e  requirements ,  i n s t r u c t i o n s ,  and format  d e t a i l e d  
by Exh ib i t  I of t h i s  document s h a l l  apply.  

b.  Where NASA.requires t h e  p repa ra t ion  of "two p a r t "  spec i -  
f i c a t i o n s ,  such s p e c i f i c a t i o n s  s h a l l  be prepared  i n  
accordance wi th  t h e  e x h i b i t s  of t h i s  document which 
r e l a t e  t o  t h e  p repa ra t ion  of "two p a r t "  s p e c i f i c a t i o n s .  



2.0 PURPOSE 

This  manual e s t a b l i s h e s  t h e  con f igu ra t ion  management r equ i r e -  
ments which w i l l  a c c u r a t e l y  d e f i n e  a l l  Apollo Program end 
items a t  any p o i n t  i n  t ime. Accurate  d e f i n i t i o n  of equipment 
i s  t h e  b a s i s  f o r  e s t a b l i s h i n g  schedules ,  developing r e a l i s t i c  
budget requirements  and f o r  accomplishing e f f e c t i v e  change 
c o n t r o l  throughout  t h e  l i f e  of t h e  program. 

3 . 0  APPLICABILITY 

The requirements  e s t a b l i s h e d  h e r e i n  a r e  a p p l i c a b l e  t o  a l l  
NASA organ iza t ions  and c o n t r a c t o r s  p a r t i c i p a t i n g  i n  t h e  Apollo 
Program. 

Revisions t o  v a r i o u s  e x h i b i t s  have been made based on Program 
needs and exper ience  i n  applying conf igu ra t ion  management on 
Apollo s i n c e  1964. Conf igura t ion  management provides  f o r  a l l  
l e v e l s  of management t h e  necessary  procedures  and d i s c i p l i n e s  
t o  achieve e f f e c t i v e  c o n t r o l  over  a l l  space v e h i c l e  and ground 
system products  f a b r i c a t e d  f o r  t h e  Apollo Program. This  con- 
t r o l  i s  needed on a  cont inuing  b a s i s  from i n i t i a l  d e f i n i t i o n  
of a  product  t o  t h e  f i n a l  u se  of t h e  s p e c i f i c  harciware and 
sof tware ,  and i s  provided by: 

a .  A Conf igura t ion  I d e n t i f i c a t i o n  Base l ine  System which 
d e f i n e s ,  through s p e c i f i c a t i o n s  and a s s o c i a t e d  d a t a ,  t h e  
requirements  f o r  a l l  end items. 

b. A Conf igura t ion  Cont ro l  System which c o n t r o l s  a l l  changes 
t o  t h e  end i tems .  

c .  A Conf igura t ion  Accounting System which documents a l l  
changes t o  b a s e l i n e  con f igu ra t ions  and main ta ins  an accu ra t e  
record  of con f igu ra t ion  change inco rpora t ion .  



4 . 1  Apollo Base l ine  System 

A fundamental concept  of  c o n f i g u r a t i o n  management i s  
t h e  e s t ab l i shmen t  o f  "base l ines"  t o  s e r v e  a s  a  p o i n t  
of d e p a r t u r e  f o r  c o n t r o l l i n g  subsequent  performance 
and des ign  changes from . t ha t  b a s e l i n e .  Apollo u se s  
t h r e e  ( 3 )  b a s e l i n e s  f o r  e s t a b l i s h i n g  requi rements ,  a l l  
documented by approved s p e c i f i c a t i o n s .  Once t h e s e  
b a s e l i n e s  a r e  de f ined ,  changes i n  requirements  must be 
formal ly  approved t o  i n s u r e  adequate  c o n s i d e r a t i o n  of  
program impact wi th  r e s p e c t  t o  c o n t r a c t  c o s t s ,  schedules  
and i n c e n t i v e s  a s  w e l l  a s  mission c a p a b i l i t y .  F igure  1 
i d e n t i f i e s  t h e  t h r e e  ( 3 )  Apollo b a s e l i n e s  w i th  r e s p e c t  
t o  c u r r e n t  Apollo phasing,  and t h e  t ypes  of changes 
r equ i r ed  t o  each. Due t o  t h e  n a t u r e  of  t h e  Apollo R&D 
program, b a s e l i n e s  a r e  n o t  provided a t  a  d e f i n i t e  pe r iod  
(such a s  end of  t h e  d e f i n i t i o n  phase)  b u t  a r e  completed 
i n  an incrementa l  manner a s  s p e c i f i c  end i t e m s  such a s  
stages/modules a r e  developed. A major con£ i g u r a t i o n  
management t a s k  i n  t h e  b a s e l i n e  system i s  t o  i d e n t i f y  t h e  
t e c h n i c a l  documentation d e f i n i n g  t h e  approved configu-  
r a t i o n  of  t h e  system o r  end i t e m  throughout  t h e  pe r iod  
when hardware/software i s  acqui red .  Based on t h e  des ign  
reviews performed, a  b a s e l i n e  f o r  a  given end i tem is  
e s t a b l i s h e d  and t h e  s p e c i f i c  documentation c o n s t i t u t i n g  
t h a t  b a s e l i n e  i s  recorded.  The c o n f i g u r a t i o n  of  t h e  
end i tem a t  any l a t e r  d a t e  i s  i d e n t i f i e d  by t h e  o r i g i n a l  
b a s e l i n e  con f igu ra t i on  p l u s  a l l  t h e  ensu ing  changes ap- 
proved and inco rpo ra t ed  s i n c e  t h a t  t ime. The conf igura-  
t i o n  of an end i t e m  w i l l  be known and thoroughly documented 
a t  any given p o i n t  i n  t i m e .  Another t a s k  i s  t h e  accomplish- 
ment o f  a  minimum set  of reviews and i n s p e c t i o n s  necessary  
t o  v a l i d a t e  t h e  accuracy and adequacy of  a l l  b a s e l i n e s .  
PDR's and C D R ' s  a r e  s e l f - exp lana to ry  and a r e  de f ined  i n  
E x h i b i t  X I V .  The F i r s t  A r t i c l e  Conf igura t ion  In spec t ion  
(FACI) must be i n t e r p r e t e d  and a p p l i e d  t o  t h e  Apollo Program 
a s  a  func t ion  o f  t h e  developmental s t a t u s  o f  each major end 
i t e m .  The end i t e m  t o  be FACI'd should be chosen based on 
t h e  knowledge t h a t ,  from t h i s  i t e m  on,  subsequent  end i t e m s  
w i l l  r e q u i r e  i d e n t i c a l  performance r e p e a t i b i l i t y .  The FACI 
must e s t a b l i s h  t h e  e x a c t  r e l a t i o n s h i p  between t h e  chosen 
C E I  ( i d e n t i f i e d  a s  t h e  b a s e l i n e  c o n f i g u r a t i o n  f o r  subsequent  
i t e m s )  and t h e  con f igu ra t i on  of t h e  CEI (s)  used f o r  
q u a l i f i c a t i o n  t e s t i n g  i f  d i f f e r e n t .  I n  a d d i t i o n ,  t h e  
c o n t r a c t o r  must s a t i s f y  t h e  procur ing  agency t h a t  t h e  
phys i ca l  hardware f o r  each end i t em i s  b u i l t  t o  t h e  e x a c t  
eng inee r ing  drawings and s p e c i f i c a t i o n s  a s s o c i a t e d  wi th  
t h a t  end item. Changes can be  made t o  t h e  C E I  FACI'd 
through t h e  procedures  and requirements  e s t a b l i s h e d  i n  
E x h i b i t  I X .  Delta-FACI's (e .g .  a  FACI on a  subsequent  CEI 
i n  t h e  a r e a  i n  which changes have been made) may be  conducted 
i f  necessary .  FACI's a r e  n o t  in tended  t o  demonstrate  t h a t  
CEI 's  can perform accord ing  t o  s p e c i f i c a t i o n s  o r  can 
accomplish t h e  mission requirements .  The FACI should prove 
only  t h a t  t h e  C E I  i s  b u i l t  accord ing  t o  requirements  and 



has an identifiable relationship with an equivalent 
CEI(s) which was qualified by test. The requirement in 
the original version of this manual for the Final Config- 
uration Review (FCR) has been made an option (to be con- 
ducted as required by a Center). Two reviews which occur 
during the operational phase, the DCR and FRR are defined 
in Apollo Program Directive Nos. 7 and 8, and require inputs 
from configuration management functions concerning 
configuration status, open items and associated data. 
Requirements on the selection and control of Contract 
End Items (CEI) are found in Paragraph 8. 

4.2 Apollo Change Control System 

The control of changes to Apollo hardware/software is 
achieved through the use of the multi-level change 
control system shown in Figure 2. Six levels of control 
are established each of which has specific criteria for 
submitting changes to the next higher level for approval. 
The requirements for submitting changes to the APO CCB 
(Level I) are defined in Paragraph 5.1.3. Each MSF Center 
has established Level I1 and subordinate CCB's as defined 
in individual Center supplements to this document. (See 
Paragraph 5.2.4.) Additional requirements for submittal 
of changes to the APO CCB and to MSF Center CCB's are 
published from time to time in appropriate APO directives 
such as Apollo Program Directive No. 34. Configuration 
control is the systematic evaluation, coordination and 
approval or disapproval of proposed changes to any base- 
line. Formal control of the configuration of end items 
starts with the establishment of the Design Requirements 
Baseline and continues through completion of all mission 
objectives. Exhibit IX is a-key exhibit in this total 
rocess since it provides the basis for management 
zecision-making after a detail specification for an item 
has been initially approved to define the Design Require- 
ments Baseline for the item. All Class I changes will 
be submitted for approval to the appropriate CCB which 
is the functional body responsible for configuration 
control. The decision of the CCB will be recorded by 
means of a CCB Directive, upon which the Contracting 
Officer will issue the contractual authority for the 
contractor to effect the change. Engineering changes will 
be held to a minimum and should be approved only if nec- 
essary to correct safety hazards, safety of flight or 
necessary to comply with officially approved performance 
requirements. Changes which will result in substantial 
cost savings without compromising safety, performance or 
schedules should receive a high order of consideration. 

4.3 Apollo Configuration Accounting System 

Each Center will develop a system capable of reporting 
and documenting the changes made to end items, systems 
and equipment subsequent to the establishment of a base- 
line configuration. Documentation of configuration 



s t a t u s  s h a l l  be a  s y s t e m a t i c  r eco rd  of  approved changes,  
w i t h  t h e i r  scheduled i n c o r p o r a t i o n  d a t e  i n t o  t h e  hardware,  
and t h e  a c t u a l  i n c o r p o r a t i o n  da t e .  Conf igura t ion  Accounting 
Systems must be  capable  o f :  

( a )  Defining t h e  e x a c t  b a s e l i n e  and a l l  changes 
t h e r e t o .  

( b )  Provid ing  management personnel  w i th  t h e  
v i s i b i l i t y  neces sa ry  t o  permi t  follow-up 
a c t i o n  on d e c i s i o n s  t o  a s s u r e  p rope r  a c t i o n  
i s  taken by a p p r o p r i a t e  o r g a n i z a t i o n s ,  
i nc lud ing  t h e  p rov id ing  o f  feedback i n f o r -  
mation t o  determine i f  d e c i s i o n s  of  t h e  
va r ious  l e v e l s  of  C C B ' s  a r e  be ing  imple- 
mented a s  d i r e c t e d .  

5.0 AUTHORITIES AND RESPONSIBILITIES 

The Apollo Program Of f i ce ,  Conf igura t ion  Management O f f i c e  
(CMO) w i l l  provide t h e  o v e r - a l l  management d i r e c t i o n  r e q u i r e d  
t o  conduct con f igu ra t i on  management throughout  t h e  Apollo 
Program. Add i t i ona l ly ,  t h e  Apollo Program Of f i ce  w i l l  
e s t a b l i s h  a  Conf igura t ion  Con t ro l  Board (CCB) t o  ope ra t e  
w i t h i n  t h e  a d m i n i s t r a t i v e  framework of t h e  CMO f o r  making 
d e c i s i o n s  on changes r e q u i r i n g  Apollo Proqram O f f i c e  ap- 
p rova l .  Each Center  Program O f f i c e  w i l l  e s t a b l i s h  a  
Conf igura t ion  Management O f f i c e  (CMO) which w i l l  be r e s p o n s i b l e  
f o r  t h e  management d i r e c t i o n  r equ i r ed  t o  conduct c o n f i g u r a t i o n  
management. The Program Manager w i l l  e s t a b l i s h  a  Conf igura t ion  
Cont ro l  Board (CCB) t o  o p e r a t e  w i t h i n  t h e  a d m i n i s t r a t i v e  
framework of  h f s  CMO f o r  making d e c i s i o n s  on changes. S p e c i f i c  
r e s p o n s i b i l i t i e s  f o r  NASA o r g a n i z a t i o n s  a r e  provided i n  t h e  
paragraphs below.. Each c o n t r a c t o r  w i l l  e s t a b l i s h  a  c o n f i g u r a t i o n  
Management Of f i ce  (CMO). which w i l l  be r e s p o n s i b l e  f o r  t h e  
management d i r ec . t i on  r e q u i r e d  t o  conduct  con f igu ra t i on  manage- 
ment w i t h i n  t h e  c o n t r a c t o r ' s  o rgan iza t ion .  The c o n t r a c t o r  w i l l  
a l s o  e s t a b l i s h  a  Conf igura t ion  Cont ro l  Board (CCB) t o  o p e r a t e  
w i th in  t h e  a d m i n i s t r a t i v e  framework of  t h e  CMO f o r  making 

" d e c i s i o n s  on proposed changes. 

5 .1  Apollo Program Of f i ce  (APO) 

5.1.1 The Apollo Program Di rec to r  has  o v e r a l l  
r e s p o n s i b i l i t y  f o r  Apollo Conf igura t ion  
Management i nc lud ing :  

5 .1 .1 .1  I s s u i n g  p o l i c i e s  and requirements  f o r  
Apollo Conf igura t ion  Management. 

5.1.1.2 E s t a b l i s h i n g  a  Program O f f i c e  CMO and CCB. 

5.1.1.3 Act ing a s  Chairman o f  t h e  CCB o r  des ig-  
n a t i n g  a  r e p r e s e n t a t i v e  wi th  d e c i s i o n  
a u t h o r i t y  f o r  changes r e q u i r i n g  Program 
Of f i ce  approva l .  



5.1.1.4 E s t a b l i s h i n g  and c o n t r o l l i n g  i n t e r c e n t e r  
i n t e r f a c e  requirements  and changes t o  
t h e s e  requirements  through t h e  o v e r a l l  
Apollo change c o n t r o l  s y s  tern. 

5.1.2 Conf igura t ion  Management Off i c e  (CMO) , Apollo 
Program O f f i c e  s h a l l  be r e s p o n s i b l e  'f0.r: 

5.1.2.1 E s t a b l i s h i n g  Conf igura t ion  Management 
o p e r a t i n g  methods and procedures  and 
i s s u i n g  t h e  Apollo Conf igura t ion  Manage- 
ment Manual t o  be implemented by a l l  
NASA o r g a n i z a t i o n s  and c o h t r a c t o r s  
p a r t i c i p a t i n g  i n  t h e  Apollo Program. 

5.1.2.2 Assuring management c o m p a t i b i l i t y  of  
t h e  c o n f i g u r a t i o n  management systems 
e s t a b l i s h e d  by t h e  Cen te r s ,  and coor- 
d i n a t i n g  i n t e r c e n t e r  c o n f i g u r a t i o n  
management agreements and procedures .  

5.1.2.3 Reviewing t h e  ope ra t i on  of Apollo 
Conf igura t ion  Management and imple- 
menting changes by i s s u i n g  Apollo 
Program D i r e c t i v e s  a s  r equ i r ed .  

5.1.2.4 Approving proposed Center  Supplements 
t o  t h e  Apollo Conf igura t ion  Manage- 
ment Manual. 

5.1.2.5 Assuring t h a t  t h e  S p e c i f i c a t i o n  Program 
i s  de f ined  and implemented. 

5.1.2.6 Assuring t h a t  requi rements  i n  P r o j e c t  
s p e c i f i c a t i o n s  a r e  c o n s i s t e n t  w i th  
requi rements  i n  t h e  Apollo Program 
s p e c i f i c a t i o n .  

5.1.2.7 Main ta in ing  and d i s t r i b u t i n g  r eco rds  of 
Program CCB agendas,  ECP a c t i o n s ,  
d i r e c t i v e s  and minutes of  CCB meetings.  

5.1.2.8 Assuring t h a t  follow-up a c t i o n  has  been 
taken on D i r e c t i v e s  i s s u e d  by t h e  Apollo 
Program D i r e c t o r  and/or t h e  CCB. 

5.1.2.9 Assuring t h a t  i n t e r c e n t e r  i n t e r f a c e  con- 
t r o l  i s  o p e r a t i n g  a s  an i n t e g r a l  p a r t  of  
t h e  Apollo change c o n t r o l  system. 

5.1.2.10 Conducting a u d i t s  of MSF Center  and 
c o n t r a c t o r  Conf igura t ion  Management Sys- 
tems, when deemed app rop r i a t e  
(Exh ib i t  XV) . 



5.1.3 Configuration Control  Board ( C C B ) ,  Apollo 
Program Off ice  - -  

5.1.3.1 The Apollo Program Off ice  CCB is  t h e  
Level I CCB, and as  such reviews and 
approves a l l  changes tha t :  

5.1.3.1.1 Affec t  the  requirements 
e s t ab l i shed  i n  the  Apollo 
Program Spec i f i ca t ion .  

5.1.3.1.2 Affec t  the  launch date .  

5.1.3.1.3 Affect  con t ro l l ed  milestone 
da tes  o r  hardware q u a n t i t i e s  
a s  defined i n  Apollo Program 
Direc t ive  No. 4 ( s e r i e s ) .  

5.1.3.1.4 Resul t  i n  a con t rac t  document, 
modificat ion o r  supplemental 
agreement whose est imated 
d o l l a r  c o s t  w i l l  r equ i re  t h a t  
the  document, modificat ion o r  
supplemental agreement be 
submitted f o r  Headquarters 
approval p e r  NPC-400. 

5.1.3.1.5 Are proposed f o r  Apollo Space 
Vehicles a t  KSC per  Apollo 
Program Direc t ive  No. 34 
( c u r r e n t  i s s u e )  . 

5.1.3.1.6 Are proposed f o r  Apollo Hard- 
ware and Software f o r  Saturn/ 
Apollo Applicat ions per  Apollo 
Program Direc t ive  No. 18! 

5.1.3.1.7 Concern the  assignment of In- 
F l i g h t  Experiments t o  Apollo 
Space Vehicles. 

5.1.3.2 The Level I CCB w i l l  review and approve 
procurement p lans  submitted t o  Headquarters 
f o r  approval. 

5.1.3.3 The Level I CCB w i l l  a s su re  t h a t  changes 
which have been submitted t h a t  have I n t e r -  
Center i n t e r f a c e  aspects  have been coor- 
d inated  and agreed upon by each Center. 

5.1.3.4 The Level I CCB w i l l  formalize decis ions  
by i s s u i n g  a CCB Direc t ive  t o  the  appropr ia te  
Center CMO (s)  . 



5.2 Center  Level  Program O f f i c e s  

5 .2 .1  The Program Managers a t  t h e  Cen te r s  s h a l l  be 
r e s p o n s i b l e  fo r :  

5.2.1.1 E s t a b l i s h i n g  a  Conf igura t ion  Cont ro l  
Board (CCB) and a s  r e q u i r e d  subord ina t e  
Level Boards. 

5.2.1.2 Appointing a  Chairman f o r  t h e  CCB who 
s h a l l  have decision-making a u t h o r i t y  f o r  
CCB a c t i o n .  The chairman o f  t h e  Board 
w i l l  d e s i g n a t e  membership. 

5.2.1.3 Provid ing  suppor t  t o  t h e  CCB f o r  the 
t e c h n i c a l  e v a l u a t i o n  of  ECP' s. 

5.2.1.4 E s t a b l i s h i n g  a  Conf igura t ion  Management 
O f f i c e .  

5.2.1.5 The conduct o f  des ign  reviews and 
e s t a b l i s h i n g  t h e  Design and Product  
b a s e l i n e s .  

5.2.1.6 The conduct  o f  acceptance  and i n s p e c t i o n  
t e s t s  a t  t h e  c o n t r a c t o r ' s  f a c i l i t y  and 
a s s u r i n g  t h a t  t h e  equipment has  m e t  t h e  
acceptance requi rements  p r i o r  t o  shipment.  

5.2.1.7 I s s u i n g  v i a  t h e  Con t r ac t i ng  O f f i c e r  
necessary  c o n t r a c t  changes t o  implement 
t h e  Conf igura t ion  Cont ro l  Board D i r e c t i v e s  
(CCBD' s )  . 

5.2.2 Center  Level  Program O f f i c e s ,  Conf igura t ion  Manage- 
m e n t . 0 f f i c e  (CMO) s h a l l  be r e s p o n s i b l e  f o r :  

5.2.2.1 E s t a b l i s h i n g  Center  and c o n t r a c t o r  procedures  
and supplements i n  compliance wi th  t h e  
Apollo Conf igura t ion  Management Manual. 

5.2.2.2 I n i t i a t i n g  and complet ing t h e  s p e c i f i c a t i o n  
program and t h e  e s t ab l i shmen t  of  t h e  
o f f i c i a l  s p e c i f i c a t i o n  f i l e s .  

5.2.2.3 Assur ing  t h a t  requirements  i n  System/CEI 
S p e c i f i c a t i o n s  a r e  c o n s i s t e n t  wi th  r equ i r e -  
ments i n  P r o j e c t  S p e c i f i c a t i o n s .  

5.2.2.4 E s t a b l i s h i n g  i n t e r n a l  approval/change 
procedures  f o r  s p e c i f i c a t i o n s  and main- 
t a i n i n g  s p e c i f i c a t i o n  s t a t u s  documentation. 

5.2.2.5 Main ta in ing  a  f i l e  of  r eco rd  which w i l l  i nc lude  
t h e  r e s u l t  o f  every ECP a c t i o n .  This  f i l e  
w i l l  become a  permanent p a r t  of t h e  a p p l i -  
c a b l e  Cont rac t  End I t e m  F i l e .  



5.2.2.6 Reviewing, approving and monitor ing 
c o n t r a c t o r  c o n f i g u r a t i o n  i d e n t i f i c a t i o n ,  
c o n t r o l  and account ing  procedures .  

5.2.2.7 I n s u r i n g  t h a t  adequate c o n t r o l s  and s a f e -  
guards have been e s t a b l i s h e d  by each 
c o n t r a c t o r  f o r  c o n t r o l  of C la s s  11 changes.  

5.2.2.8 Approving, i s s u i n g  and main ta in ing  t h e  
Conf igura t ion  I d e n t i f i c a t i o n  and S t a t u s  
Accounting I n d i c e s ;  CCB agendas,  d i r e c t i v e s ,  
and minutes  o f  meetings.  

5.2.2.9 Assuring t h a t  follow-up a c t i o n  has  been 
taken on t h e  d i r e c t i v e s  i s s u e d  by t h e  CCB. 

5.2.3.1 Approving, r e j e c t i n g  o r  d e f e r r i n g  f o r  f u r t h e r  
s tudy  a l l  P r o j e c t  and End I t e m  S p e c i f i c a t i o n  
and Equipment/Faci l i ty  Change Proposa ls .  

5.2.3.2 Evalua t ing  each proposed change from a l l  
a s p e c t s ,  e - g . ,  t e c h n i c a l ,  i n t e r f a c e ,  
l o g i s t i c s ,  schedule  impact ,  c o s t ,  t e c h n i c a l  
d a t a ,  c o n t r a c t u a l ,  e t c .  

5.2.3.3 Coordinat ing wi th  t h e  a p p r o p r i a t e  Apcl lo  
I n t e r f a c e  Coordinat ion Panel .  t hose  changes 
w i th  In t e r -Cen te r  i n t e r f a c e  impact  p r i o r  
t o  approva l  and i s suance  of a CCB D i r ec t ive .  

5.2.3.4 Submit t ing,  w i th  recommendations, t hose  
changes a f f e c t i n g  t h e  i t e m s  s e t  f o r t h  i n  
paragraph 5.1.3.1 t o  t h e  Apollo Program 
O f f i c e  CCB f o r  approva l .  

5.2.3.5 Formalizing a l l  d e c i s i o n s  by i s s u i n g  a  
Conf igura t ion  Cont ro l  Board D i r ec t ive .  
The D i r e c t i v e  w i l l  e s t a b l i s h  t h e  r equ i r e -  
ments f o r  concur ren t  a c t i o n  wi th  r e s p e c t  
t o  development, p roduct ion ,  and r e t r o f i t  
requirements  t o  sys  tems/equipments 
( i n c l u d i n g  t r a i n i n g  i t ems ,  ground equip-  
ment, p e c u l i a r  t o o l i n g ,  s p a r e s ,  s p a r e  p a r t s ,  
r e v i s i o n s  t o  t e c h n i c a l  manuals, eng inee r ing  
and t e c h n i c a l  d a t a  and sof tware  end i t e m s ) ,  
and on t h e  methods o f  accomplishing t h e  
changes. 

5.2.3.6 Operat ing w i t h i n  t h e  a d m i n i s t r a t i v e  frame- 
work o f  t h e  CMO. 



5.2.4 Authorized Center  Supplements 
I 

Approved MSF Center  Conf igura t ion  Management 
Manuals and P lans  a r e  recognized a s  o f f i c i a l  
c e n t e r  supplements t o  t h i s  manual and w i l l  be 
implemented by t h e  a p p r o p r i a t e  c e n t e r s .  

6 . 0  INTERFACE MANAGEMENT 

Conf igura t ion  management p l ays  a  key r o l e  i n  t h e  c o n t r o l  o f  
i n t e r - c e n t e r  and i n t e r n a l  c e n t e r  i n t e r f a c e  requirements  and 
changes. The importance of  c o n t r o l  over  i n t e r f a c e s  i s  
r e f l e c t e d  i n . t h e  Apollo Program's o f f i c i a l  def in i t ion$ . .o f  
I n t e r f a c e  Cont ro l  Documents: "ICD1s a r e  documents e s t ab -  
l i s h i n g  i n t e r - c e n t e r  j o i n t  agreements f o r  i n t e r f a c e  r e q u i r e -  
ments and a r e  c o n t r o l l e d  i n  t h a t  t h e s e  i n t e r f a c e  r equ i r e -  
ments cannot  be u n i l a t e r a l l y  changed. These documents must 
be  r e f e r enced  o r  inc luded  i n  a p p r o p r i a t e  Apollo-Saturn 
S p e c i f i c a t i o n s  (e .g . ,  P r o j e c t ,  CEI S p e c s ) t o  ensu re  t h a t  a l l  
changes having program/project  impact a r e  processed  through 
normal Center  change c o n t r o l  p rocedures . "  I n  a d d i t i o n  t h e  I C D  
c r i t e r i a  r e q u i r e s  t h a t  any changes t o  i n t e r f a c e  c o n t r o l  r e q u i r e -  
ments, ( p h y s i c a l ,  f u n c t i o n a l ,  de s ign ,  e t c . )  which w i l l  have an 
impact on hardware o r  sof tware  performance, c o s t  o r  schedule  
accomplishment must be c o n t r o l l e d  through C C B ' s  a t  a l l  a f f e c t e d  
Centers  t o  a s s u r e  t h a t  a l l  s i d e s  of  t h e  i n t e r f a c e  a r e  f u l l y  
coord ina ted  and informed. The o r g a n i z a t i o n a l  and po l i cy  
requikements f o r  I n t e r f a c e  Management a r e  conta ined  i n  APD 
47, ( c u r r e n t  i s s u e ) .  

I n t e r f a c e  Management s h a l l  be accomplished i n  fou r  d i s t i n c t  
phases: I d e n t i f i c a t i o n ,  Documentation, Implementation and 
Cont ro l .  The I d e n t i f i c a t i o n  phase s h a l l  c o n s i s t  of  t h e  
de te rmina t ion  of t h e  e x i s t e n c e  and t h e  n e c e s s i t y  f o r  c o n t r o l  
of  an i n t e r f a c e .  The Documentation phase i s  t h e  pe r iod  i n  
which I C D 1 s  a r e  prepared .  The i n t e r f a c e s  s h a l l  be s o  de f ined  
a s  t o  a s s u r e  complete des ign  compa tab i l i t y .  The I C D ' s  a r e  t o  
be prepared  and r e l e a s e d  i n  accordance w i th  procedures  conta ined  
h e r e i n .  The Implementation phase i s  t h a t  p a r t  o f  t h e  program 
du r ing  which i n t e r f a c e  requi rements ,  a s  de f ined  by t h e  I C D ' s  
and eng inee r ing  change c o n t r o l  requi rements ,  a r e  c o n t r a c t u a l l y  
imposed on des ign  o r g a n i z a t i o n s  and/or c o n t r a c t o r s  t o  e s t a b l i s h  
an i n t e r f a c e  b a s e l i n e .  The Cont ro l  phase i s  t h a t  p a r t  of t h e  
program which r e q u i r e s  approva l  of proposed changes t o  i n t e r f a c e  
requirements  i n  o r d e r  t o  p reven t  u n i l a t e r a l  changes which could 
r e s u l t  i n  incompatible  i n t e r f a c e s .  

As .an  example, Apollo In te r -Center  I n t e r f a c e  Cont ro l  Documents 
s h a l l  i nc lude  b u t  n o t  be l i m i t e d  t o  t h e  fo l lowing  i n t e r f a c e  a r ea s :  

Launch Vehicle  
Q B a l l  
Q B a l l  
Spacec ra f t  GSE 
Spacec ra f t  
Launch Vehicle  
Space Vehic le  
Spacec ra f t  

t o  S p a c e c r a f t  
Spacec ra f t  
t o  Launch Complex 
Launch Complex 
Launch Complex 
Launch Complex 
Launch Complex 
LVGSE 



Launch Vehicle  t o  Manned Space F l i g h t  Network 
Spacec ra f t  KSC I n d u s t r i a l  Area 
Launch Vehicle  GSE Launch Complex 
Space Vehicle  GSE Launch Complex 
Spacec ra f t  GSE Launch Vehicle  GSE 
Spacebraf t  Manned Space F l i g h t  Network 

Each c e n t e r  s h a l l  p r epa re  and implement i n t r a c e n t e r  I C D ' s  
between Center - leve l  i n t e r f a c i n g  end i t ems ,  t h e i r  a p p l i c a b l e  
ground suppor t  equipment and any hardware,  so f tware  o r  
documentation elements  n o t  ca t ego r i zed  a s  end i t e m s  which 
a r e  under cognizance of  o r  a f f e c t  two o r  more c o n t r a c t o r s .  
I n t r a - c e n t e r  I C D 1 s  s h a l l  be  compatible  w i th  i n t e r - c e n t e r  
ICD'S  a t  and where mutual i n t e r f a c e s  e x i s t .  I n t r a - c e n t e r  
I C D ' s ,  o r  changes t h e r e t o ,  s h a l l  n o t  be approved p r i o r  t o  
approval  of  any a f f e c t e d  i n t e r - c e n t e r  I C D ,  o r  change t h e r e t o .  

The In te r -Center  Coordinat ion Pane ls  have t h e  r e s p o n s i b i l i t y  
t o  c o o r d i n a t e ,  main ta in ,  and t e c h n i c a l l y  approve a l l  I n t e r -  
Center  i n t e r f a c e s  between a f f e c t e d  NASA Centers .  The Pane ls  
a r e  charged wi th  i n i t i a t i n g  t h e  o r i g i n a l  p r e p a r a t i o n  o f ,  and 
p repa r ing  a l l  r e v i s i o n s  t o ,  I n t e r f a c e  Con t ro l  Documents. The 
Pane ls  must a s s u r e  t e c h n i c a l  c o m p a t i b i l i t y  f o r  p h y s i c a l ,  
f u n c t i o d a l  and procedura l  i n t e r f a c e  a s p e c t s  from t h e  c o n t r a c t o r s  
through t h e  a p p r o p r i a t e  NASA Centers .  The Pane ls  a r e  formed 
t o  make a v a i l a b l e  t h e  t e c h n i c a l  competnece o f  APO, MSFC, KSC 
and MSC, and t h e i r  c o n t r a c t o r s ,  f o r  t h e  s o l u t i o n  of  t h e  i n t e r -  
f ace  problems of t h e  launch v e h i c l e ,  t h e  s p a c e c r a f t ,  f a c i l i t i e s ,  
and a s s o c i a t e d  equipment. 

The In te r -Center  Reposi tory r e c e i v e s ,  r e c o r d s ,  reproduces,  
and d i s t r i b u t e s  a l l  Apollo In te r -Center  ICD1s/IRN's approved 
by t h e  Coordiant ion Pane ls  and cognizant  Center  Level I1 
CCB'S. 

7 .0  COMPUTER PROGRAM CONFIGURATION MANAGEMENT 

While t h e  con f igu ra t i on  management requirements  de f ined  i n  t h i s  
manualdeal both wi th  hardware and so f tware  (computer programs) ,  
i t  has  become necessary  on the  Apollo program ( a s  a  r e s u l t  o f  
t h e  i n c r e a s i n g  use of  "computer--basedw systems)  t o  amplify 
t h e s e  requirements  i n  t e r m s  more g e n e r a l l y  u sab l e  by computer 
program t e c h n i c a l  and management personnel .  The b a s i c  product  
r e q u i r i n g  c o n t r o l  i s  a  computer program c o n t r a c t  end i t em 
(CPCEI) , which i s  de f ined  a s  t h e  r e s u l t  o f  a computer program- 
ming process  l ead ing  t o  product ion  o f  a  punched deck of  c a r d s ,  
magnetic t a p e ,  o r  o t h e r  p h y s i c a l  media con ta in ing  an o rde red  
se t  in a  form s u i t a b l e  f o r  i n s e r t i o n  i n t o  a  d i g i t a l  computer. 
Computer programming u s u a l l y  r e q u i r e s  t h e  development o f  
s e v e r a l  programs and t h e  d a t a  e s s e n t i a l  t o  t h e i r  use.  A 
p a r t i c u l a r  a p p l i c a t i o n  ( e - g . ,  au tomat ic  checkout of  a  launch 
v e h i c l e ,  onboard guidance and nav iga t ion )  may r e q u i r e  t h e  
development o f :  



Opera t iona l  program(s)  which perform( s )  t h e  r e q u i r e d  t a s k s  
( e .g . , , . gene ra t i on  of  t r a j e c t o r y  c a l c u l a t i o n s ,  test-  
s t i m u l i ,  e tc .  ) . 
A d a t a  base  which con ta in s  a l l  t h e  s t a t i c  and dynamic d a t a  
supp l i ed  t o  t h e  o p e r a t i o n a l  program ( e . g . ,  launch s i t e  
co -o rd ina t e s ,  mathematical c o n s t a n t s ) .  

Support programs used f o r  t h e  tes t  and e v a l u a t i o n  of  
t h e  o p e r a t i o n a l  program ( e . g . ,  s imu la t i on ,  d a t a  record ing ,  
d a t a  r educ t ion  programs) . 
U t i l i t y  programs which i n c l u d e  a l l  t o o l s  necessary  f o r  t h e  
gene ra t i on  of  t h e  o p e r a t i o n a l  and suppor t  programs ( e .g . ,  
compi le rs ,  assemblers ,  moni tors ,  debugging a i d s ) .  

The programs and d a t a  form a  "programming systein." For both 
t e c h n i c a l  and managerial  r ea sons  it i s  u s u a l l y  d e s i r a b l e  t o  
p a r t i t i o n  t h e  t o t a l  programming system i n t o  s e v e r a l  CPCEI ' s. 
For  example, t h e  o p e r a t i o n a l  program combined wi th  t h e  
d a t a  base  may be  one CPCEI, a s imu la t i on  program used t o  tes t  
t h e  f i r s t  CPCEI may be i t s e l f  a  CPCEI, and t h e  set  of u t i l i t y  
programs may be  des igna ted  a s  another  CPCEI. Th i s  s e l e c t i o n  
i s  done by t h e  p rocu r ing  agency o r  c o n t r a c t o r  i n  t h e  d e f i n i t i o n  
phase.  I t  r e s u l t s  i n  t h e  a l l o c a t i o n  of  f u n c t i o n s  t o  s e p a r a t e l y  
i d e n t i f i e d  computer programs, ,each o f  which can then  be con- 
v e n i e n t l y  produced and managed a s  a  u n i t .  Ce r t a in  characteristics 
of  t h e  CPCEI and t h e  process  r equ i r ed  t o  produce it a f f e c t  t h e  
a p p l i c a t i o n  o f  con f igu ra t i on  management techniques  a s  o r i g i n a l l y  
developed f o r  hardware C E I 1 s .  Some of  t h e  more impor tan t  
c h a r a c t e r i s t i c s  a r e :  

a .  Unlike a  t y p i c a l  hardware product ion  i t e m ,  t h e  major 
c o s t  o f  CPCEI development i s  i n  t h e  des ign  and 
t e s t i n g  process .  F a b r i c a t i o n  of  a  computer program - 
t h e  punching of  c a r d s  o r  paper  t a p e  - i s  u s u a l l y  a  smal l  
p a r t  o f  t o t a l  development c o s t .  Even i n  t h e  ca se  where 
many c o p i e s  a r e  r e q u i r e d ,  p roduct ion  i n  t h e  s ense  of  
making a d d i t i o n a l  cop ie s  i s  a  r o u t i n e  m a t t e r  of 
reproducing t h e  program on a  computer. This  does n o t  
u s u a l l y  r e q u i r e  a  d e t a i l e d  s p e c i f i c a t i o n  o r  eng inee r ing  
drawings a s  does t h e  product ion  o f  d u p l i c a t e  hardware 
i tems . 

b. The f a b r i c a t i o n  of  a  p ro to type  computer program i s  
based,  i n  gene ra l ,  on handwri t ten  coding s h e e t s  which 
con ta in  a  l i s t  of  t h e  program i n s t r u c t i o n s .  These 
coding s h e e t s ,  produced i n  t h e  des ign  p roces s ,  a r e  
u s u a l l y  d i s ca rded  a f t e r  t h e  e n t i r e  program is  assembled. 
They a r e  rep laced  by l i s t i n g s  genera ted  a s  a  normal 
p a r t  of  t h e  assembly p roces s .  The p r in t e r -gene ra t ed  
l i s t i n g s  provide  t h e  on ly  a c c u r a t e  r e c o r d  of  t h e  
program conf igu ra t i on .  To some degree ,  t hen ,  assembly 
i s  a  self-ddcumenting process .  However, a  program i s  
u s u a l l y  s o  complex t h a t  suppor t i ng  documents w r i t t e n  
by t h e  programmer a r e  r e q u i r e d  t o  make t h e  l i s t i n g s  
unders tandable  t o  computer personnel .  



Experience has  i n d i c a t e d  t h a t  t h e  volume o f  changes 
t o  a  CPCEI du r ing  i t s  l i f e  c y c l e  can be very kigh.  
This  can be a t t r i b u t e d  t o  two f a c t o r s :  

1. Many systems a r e  des igned  s o  t h a t  expected changes 
can be handled by computer program mod i f i ca t i ons  
r a t h e r  than hardware modi f ica t ions .  

2.  Many computer programs a r e  extremely complex, run- 
n ing  i n t o  t e n s  and.hundreds of  thousands o f  
i n s t r u c t i o n s  and d a t a  words. E r r o r s  a r e  i n e v i t a b l e  
when implementing t h i s  l a r g e  a  number of  i n s t r u c -  
t i o n s .  . F a i l u r e s  due t o  e r r o r s  may show up 
throughout  t h e  e n t i r e  programming p roces s .  

The des ign  and development o f  l a r g e - s c a l e  computer 
programs i s  u s u a l l y  accomplished i n  a! modular. f a sh ion .  
The program i s  d iv ided  i n t o  "subprograms", c a l l e d  
computer program components (CPC+. A modular de s ign  
a i d s  i n  t h e  debugging p roces s  by a l lowing  f o r  ' i so-  
l a t i o n  of e r r o r s  and ensu ing  changes,  and it a l s o  
a l lows  f o r  d i v i s i o n  o f  r e s p o n s i b i l i t y  among s e v e r a l  
programmers. 

The concepts  of  q u a l i t y  assurance ,  c o n t r o l  and r e l i a -  
b i l i t y  d i f f e r  from t h a t  o f  hardware C E I f s .  Some o f  
t h e s e  d i f f e r e n c e s  a r e :  

1. I n s t r u c t i o n s  do n o t  wear o u t  w i t h  use;  hence, 
t h e r e  a r e  no l o g i s t i c  requirements  r e l a t e d  t o  
spa re  p a r t s  p rov i s ion ing ,  i n t e r c h a n g e a b i l i t y ,  
s u b s t i t u t i o n ,  e t c .  

2. l n spec t io*  o f .  t h e  p h y s i c a l  i t e m  i s  n o t  an adequate  
means of  v e r i f y i n g  t h e  q u a l i t y  o f  a  computer program 
It  must a l s o  be  t e s t e d  e x t e n s i v e l y  i n  an 
environment t h a t  c l o s e l y  s imu la t e s  o p e r a t i n g  
cond i t i ons  . 
" Q u a l i t y  c o n t r o l "  and "acceptance t e s t i n g ,  " a s  
concepts  which have primary s i g n i f i c a n c e  i n  
r e l a t i o n  t o  q u a n t i t y  product ion  o f  equipment C E I ' s ,  
do n o t  have a  comparable a p p l i c a b i l i t y  t o  computer 
programs. The product ion  of  uniform copies  - f o r  
example, i n  m u l t i - s i t e  a p p l i c a t i o n s  - i s  n o t  
u s u a l l y  a  major problem i n  CPCEI c o n t r a c t s .  The 
major problem i s  u s u a l l y  t h e  proper  adap ta t i on  o f  
t h e  cop ie s  t o  t h e  i n d i v i d u a l  requirements  of each  
s i te .  

4 .  The e q u i v a l e n t  o f  m i l i t a r y  s t a n d a r d s  f o r  t h e  
c o n t r o l  of  p roduct ion  does n o t  e x i s t  f o r  computer 
programming. Programming des ign  s t a n d a r d s  a r e  
g e n e r a l l y  produced f o r  and t a i l o r e d  t o  each e f f o r t .  



The programming process  f o r  a  CPCEI w i th in  a  system s t a r t s  
i n  t h e  d e f i n i t i o n  phase and con t inues  throughout  a c q u i s i t i o n  
and o p e r a t i o n s .  I n  o r d e r  t o  provide  computer program conf igura-  
t i o n  management requirements  i n  a  complete , concise  and 
i n t e g r a t e d  form, two e x h i b i t s  a r e  inc luded  h e r e i n  
a s  fol lows:  

E x h i b i t  X V I I I  - Prepa ra t i on  o f  Con t r ac t  End I t e m  
D e t a i l  S p e c i f i c a t i o n  (Computer Program) 

E x h i b i t  X I X ' -  Computer Program I d e n t i f i c a t i o n ,  Control  
and Accounting 

Requirements s t a t e d  i n  t h e s e  e x h i b i t s  a r e  t o  be a p p l i e d  t o  a l l  
new computer program procurements,  and i n t e g r a t e d  i n t o  ongoing 
p r o g r a h i n g  o p e r a t i o n s  a s  p r a c t i c a l .  

8 . 0  CONTRACT END ITEM SELECTION AND CONTROL 

A Con t r ac t  End Item ( C E I )  i s  an i n d i v i d u a l  p roduct  o f  t h e  
c o n t r a c t o r  o r  an engineer ing  d e s c r i p t i o n  the reo f  which s h a l l  
be formally accepted by t h e  p rocu r ing  agency. I t  is  normally 
t h e  lowest  l e v e l  of assembly f o r  d i r e c t  management c o n t r o l  of  
t h e  c o n t r a c t o r  by t h e  procur ing  agency. The c o n t r a c t o r ' s  
systems arid procedures  f o r  documentation, communication and 
a c c o u n t a b i l i t y  s h a l l  t i e  t o g e t h e r  and r e c o n c i l e  h i s  eng inee r ing  
and product ion e f f o r t s  below t h e  c o n t r a c t  end i t em l e v e l .  
This  w i l l  a l low management a c t i o n s  t o  be focused a t  t h e  c o n t r a c t  
end i t em l e v e l  t o  demonstrate t h a t  t h e  requirements  of  t h e  
procur ing  agency ( i . e . ,  f o r  performance o f  equipment, f o r  
o p e r a t i o n ,  f o r  maintenance, and f o r  t r a i n i n g )  a r e  c o n t r a c t u a l l y  
f u l f i l l e d .  The a c t i o n s ,  r eco rds  and documents r equ i r ed  f o r  t h i s  
c o n t r a c t  a c c o u n t a b i l i t y  a r e  shown i n  F igu re  3 .  This  i l l u s t r a t i o n  
i s  t h e  b a s i s  f o r  t h e  con f igu ra t i on  i d e n t i f i c a t i o n  requirements  
i n  t h i s  E x h i b i t .  ~ u r i r i g  t h e  proposa l  o r  d e f i n i t i o n  phase of  
a  program t h e  c o n t r a c t o r  i s  involved  i n  recommending l e v e l s  
of  assembly f o r  c o n t r o l  a s  c o n t r a c t  end i tems.  A s  p a r t  of h i s  
e f f o r t ,  t h e  c o n t r a c t o r  s h a l l  s e a r c h  Federa l  c a t a l o g s  and s e l e c t ,  
as h i s  f i r s t  p r e f e r ence ,  i tems of  i nven to ry  which-can be used t o  
meet t h e  requiremelits f o r  c o n t r a c t  end i tems ( o r  subassemblies  
t h e r e o f ) .  Iteds of inventory  s h a l l  p r e f e r ab ly  be s e l e c t e d  f o r  
use a s  designed,  b u t  w i l l  a l s o  be s e l e c t e d  f o r  mod i f i ca t i on  a s  
may be r equ i r ed  t o  meet design requirements  and where t h i s  
mod i f i ca t i on  w i l i  have a  lower t o t a l  c o s t  impact than  new design.  
Where p o s s i b l e ,  new design w i l l  p rov ide  f o r  maintenance by 
inven to r i ed  p a r t s .  The use o f  i t ems  a l r eady  a v a i l a b l e  t o  t h e  
procur ing  agency t o  reduce program c o s t s ,  r e l i a b i l i t y  and 
l o g i s t i c  problems i s  an obvious f a c t o r  of cons ide ra t i on  d u r i n g  
e v a l u a t i o n  o r  r e v i e k  o f  t h e  adequacy of a c o n t r a c t o r ' s  
t e c h n i c a l  e f f o r t s .  I t  a l s o  a l lows  t h e  requirements  i n  F igure  3 
t o  be s i m p l i f i e d  and reduce a d m i n i s t r a t i v e  c o s t s .  The c o n t r a c t o r  
s h a l l  normally s e l e e t  t h e  h i g h e s t  l e v e l  of assembly of each i t em 
produced i n  h i s  p l a n t  a s  a  c o n t r a c t  end i tem.   his w i l l  a l s o  
normally r e s u l t  i n  reduced a d m i n i s t r a t i v e  c o s t s .  This  s e l e c t i o n  
should cons ide r  t h a t :  



( a )  a l l  subassemblies  o f  a  C E I  should have a  
common mission r e l a t i o n s h i p .  For  example, a  
s p e c i a l  mission package f o r  a  space  v e h i c l e ,  
which provides  a  s e p a r a t e  o r  a d d i t i o n a l  
c a p a b i l i t y  t o  t h a t  v e h i c l e  may be b e s t  i d e n t i f i e d  
a s  a  s e p a r a t e  C E I  r a t h e r  than a s  a  subassembly 
of t h e  v e h i c l e .  The package may the rby  be more 
r e a d i l y  scheduled,  a l l o c a t e d  and provide  b e t t e r  
v i s i b i l i t y  o f  mission requirements  and capa- 
b i l i t i e s . '  

b t h e  c o n t r a c t  end i tem and i t s  subassemblies  
should have a  common i n s t a l l a t i o n  and ope ra t i on  
requirement .  For example, a  r a d i o  command and 
c o n t r o l  set  wi th  both ground and a i r b o r n e  
packages should be i d e n t i f i e d  by a minimum o f  
two C E I ' s  t o  s e p a r a t e l y  i d e n t i f y  ground and 
a i r b o r n e  packages.  

(c)  t h e  c o n t r a c t  end i t e m  normally should n o t  con ta in  
a  subassembly expected t o  have i t s  own independent  
c y c l e  of  changes r e l a t i n g  t o  CEI miss ion ,  e . g . ,  
a  launch v e h i c l e  programmer, where changes i n  
b o o s t e r  t r a j e c t o r y  w i l l  normally be accomplished 
e n t i r e l y  w i t h i n  t h e  programmer. The programmer 
should be a  C E I  s o  t h a t  t h e  i n t e r c h a n g e a b i l i t y  of  
t h e  v e h i c l e  and programmer a r e  independent ly  
i d e n t i f i e d .  This  w i l l  reduce t h e  c o s t  o f  drawing 
maintenance and i n c r e a s e  t h e  s i g n i f i c a n c e  o f  t h e  
p a r t  numbers f o r  bo th  t h e  launch v e h i c l e  apd t h e  
programmer. 

(d )  t h e  above c o n s i d e r a t i o n s  a r e  provided t o  i l l u s t r a t e  
t h a t  t h e  s e l e c t i o n  p f  c o n t r a c t  end i t e m s  r e q u i r e s  
a n a l y s i s  of  both t e c h n i c a l  and a d m i n i s t r a t i v e  
i m p l i c a t i o n s ,  and t h a t  f i p a l  choice  i s  a  t r a d e - o f f .  
There a r e  no r u l e s ,  o t h e r  than  t h a t  a  C E I  i s  an 
end product  t o  be formal ly  accepted.  

(e) a  c o n t r a c t  end i t e m  which can be  produced i n  t h e  
c o n t r a c t o r ' s  p l a n t  s h a l l  be complete ,  d e l i v e r e d  
and formal ly  accepted  by the procur ing  agency a t  
t h e  c o n t r a c t o r ' s  p l a n t .  A f a c i l i t y  o r  c o n t r a c t  
end i t e m  of ground equipment which can only  be  
cons t ruc t ed  i n  t h e  f i e l d  s h a l l  be formal ly  
accepted  a t  t h e  s i t e  of  c o n s t r u c t i o n .  F i e l d  
i n s t a l l a t i o n ,  checkout and t es t  t a s k s  t o  be 
accomplished a f t e r  acceptance a r e  n o t  j u s t i f i a b l e  
grounds f o r  ex tending  product ion  o r  c o n s t r u c t i o n  
e f f o r t s  beyond t h e  f a c t o r y  d e l i v e r y  d a t e ~ i o r  t h e  
B e n e f i c i a l  Occupancy Date. 

( f )  a f t e r  acceptance ,  a l l  c o n t r a c t  end i t e m s ,  s p a r e s  
and t e c h n i c a l  manuals w i l l  be Government p rope r ty ,  
and s h a l l  be f o r n a l l y  c o n t r o l l e d  a s  such i n  
accordance wi th  t h e  requi rements  of t h e  p rocu r ing  
agency. 



9.0  REPORT REQUIREMENTS 

Bas ic  Conf igura t ion  Management r e p o r t i n g  requirements  
f o r  record  purposes a r e  conta ined  i n  Exh ib i t  X V I .  
These r e p o r t s  do n o t  p rec lude  t h e  requirement  f o r  
o t h e r  r e p o r t s  which may be necessary  f o r  program 
v i s i b i l i t y  and c o n t r o l .  Requirements f o r  new r e p o r t s  
t o  t h e  APO w i l l  be lev ied  by i s suance  of  Apollo Program 
D i r e c t i v e s  and w i l l  n o t  become e x h i b i t s  t o  t h i s  
document u n l e s s  t h e i r  purpose and va lue  i n d i c a t e  a  
b a s i c  improvement i n  t he  o p e r a t i o n a l  a s p e c t s  of 
Conf igura t ion  Management. 
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EXHIBIT I 

PREPARATION OF 
PROGRAM, PROJECT AND SYSTEM PERFORMANCE AND DESIGN 

REQUIREMENTS SPECIFICATIONS 

1. PURPOSE 

This exhibit provides NASA Apollo organizations and 
contractors with requirements and guidance for the 
preparation of Apollo Program, Project and Systems 
Performance and Design Requirements Specifications. 

2. SCOPE 

The Apollo Program Specification shall contain technical 
requirements for the program as an entity. Lower level 
specifications shall contain technical requirements for 
the projects and systems as entities. In this exhibit, 
the words program, project and system are interchangeable 
as applicable. These requirements relate to: 

a. Mission requirements, identification and description 
of the program. 

b. Program performance requirements. 

c. Performance budgets. 

d. Standard requirements applicable to all contractor 
designs. 

e. Program qualification and test requirements. 

These specifications provide the basis for, but do not alone 
govern, hardware design and construction, nor are they to 
be used as the basis for factory acceptance of contract end 
items comprising the system. 

3 .  APPLICABILITY 

This exhibit is applicable to all NASA Apollo organizations 
and contractors and shall be used in the preparation of 
performance/design requirements specifications. 

4. REFERENCE DOCUMENTS 

Defense Standardization Manual 4120.3-M, "Standardization 
Policies, Procedures and Instructions", April 1, 1966. 

Exhibit X, "Requirements for Configuration Identification 
Numbers". 



EXHIBIT I 

EXPLANATION OF TENIS 

(See Exh ib i t  X V I I )  

PROCEDURAL REQUIREMENTS 

Format f o r  t h e  s p e c i f i c a t i o n s  descr ibed  i n  t h i s  . exh ib i t  
s h a l l  be i n  accordance with Example "A". S p e c i f i c a t i o n  
con ten t  s h a l l  be i n  accordance wi th  t h e  fol lowing 
paragraphs re ferenced  t o  Example "A". 

P repa ra t ion  of T i t l e  Page 

The t i t l e  page f o r  t h e  s p e c i f i c a t i o n  s h a l l  be a s  shown on 
t h e  sample format.  

S p e c i f i c a t i o n  Numbers 

A s e p a r a t e  and d i s t i n c t  number s h a l l  be a s  shown on t h e  
sample format and be i n  accordance with t h e  i n s t r u c t i o n s  of 
Exh ib i t  X .  

P r e ~ a r a t i o n  of "Sec t ion  2. A ~ ~ l i c a b l e  Documents" 

APPLICABLE DOCUMENTS - L i s t  on ly  those  documents ( s p e c i f i c a -  
t i o n s ,  s t anda rds ,  drawings, b u l l e t i n s ,  manuals, e t c . )  which 
a r e  app l i cab le  t o  paragraphs w i t h i n  t h e  body of t h e  spec i -  
f i c a t i o n .  Within t h e  body of t h e  s p e c i f i c a t i o n ,  r e f e r e n c e  
t o  t h e s e  documents s h a l l  be made by r e fe rence  t o  t h e i r  b a s i c  
document number, o r  o t h e r  d e f i n i t i v e  des igna t ion .  

P r e ~ a r a t i o n  of 'Sect ion 3 .  Reauirements" 

This  s e c t i o n  s h a l l  con ta in  t h e  fo l lowing:  

1. The performance and des ign  requirements f o r  t h e  
program. 

2 .  The d e f i n i t i o n  of those  major elements which make 
up t h e  program. 

3 .  The i d e n t i f i c a t i o n  of program i n t e r f a c e s .  

4 .  The a l l o c a t i o n  of performance budgets and s p e c i f i c  
des ign  c o n s t r a i n t s  t o  t h e  va r ious  elements of t h e  
program. 
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5. The identification and relationships of Contract 
End Items as required by the level of specifica- 
t-ion, (i.e., a system specification would identify 
all CEI's of the system while a program specifica- 
tion would only mention certain major CEI's necessary 
for a conplete definition of the program). 

6. The design constraints and standards necessary to 
insure compatibility of program hardware. 

7. The performance requirements related to personnel 
utilization, operation, maintenance and logistic 
support of the program to the extent these define 
or constrain the design of program equipment. 

8. The identification and use of major Government 
Furnished Property to be designed into and redelivered 
with program equipment. 

9. The identification and use of major Government 
Furnished Property to be used with other program 
equipment as an independent entity. 

Requirements shall be stated in quantitative physical terms 
with tolerances which can be verified by subsequent analytical 
test, or demonstrative data, or by inspection of the equip- 
ment and related supporting engineering data. Requirements 
shall be the basis for, and be verified by, the tests 
specified in Section 4. 

Paragraph 3.1 "Performance" 

Program performance requirements shall be specified in terms 
of program characteristics and operability. General intro- 
ductory material may be included in this paragraph. All 
requirements shall be specified in appropriate sub-paragraphs. 
Performance requirements shall be specified to the level of 
detail nedessary to clearly establish the program elements, 
limits for design, functional interfaces, and performance 
budgets without imposing inappropriate limitations on 
lower management. 

Paragraph 3.1.1 "Characteristics" 

Characteristics are as defined below. 
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Paragraph 3.1.1.1 "Mission Performance" I 

State the general requirements established for the program 
in relating it to NASA objectives and goals, and the basic 
overall mission requirements which are common to more than 
one program element. The requirements shall include such 
items as mission mode, command mode, payload, launch, 
orbital operations, non-orbital operations, and recovery 
aspects as appropriate. Also included shall be the 
definition of the mission requirements of the program in 
terms bf the relationship to support activities. Critical 
performance interfaces relating program to support activi- 
ties shall be specified in quantitative terms. Specific 

- performance parameters peculiar to the program shall be 
specified. Requirements which are peculiar to the program 
shall be specified in quantitative terms and shall not be 
phrased as gbals but rather as requirements. 

paragkaph 3.1.1.2 "Logistics" 

Summarize the requirements established for the program by 
logistics considerations as they affect equipment design. 
The type of maintenance to be performed shall be specified. 
Requirements shall be compatible with the Mission Perfor- 
mance requirements of paragraph 3.1.1.1 and the Reliability 
requirements of paragraph 3.1.3.1. 

Paragraph 3.1.1.3 "Personnel and Training" 

Specify personnel requirements which must be integrated into 
program design. Requirements shall be the bhsis for contrac- 
tor design/development decisions and for determination of 
personnel training and training equipment/facility require- 
ments. 

Parasra~h 3.1.2 "Prouram Definition" 

Program definition shall include: 

a. Incorporation, either directly or by reference, 
of specific products of systems engineering which 
portray the relationships of the items of equip- 
ment to be developed. 

b. Identification of the program elements of the system 
each of which may include one or more contract end 
items, and each of which may be assigned to a differ- 
ent contractor or NASA Center for integrated develop- 
ment. 
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c. I d e n t i f i c a t i o n  o f  t h e  i n d i v i d u a l  i t e m s  o f  equ ip-  
ment ( c o n t r a c t  end i t e m s )  which must b e  developed 
and t h u s  t r a n s l a t e  t h e  o p e r a t i o n a l  r e q u i r e m e n t s  
i n t o  equipment development t a s k s .  ( I n d i v i d u a l  
i t e m s  o f  equipment ,  C E I ' s ,  need n o t  be  i d e n t i f i e d  
i n  t h e  Program S p e c i f i ~ a t i o n  i f  t h e y  a r e  more 
a p p r o p r i a t e l y  covered  i n  t h e  Pro jec t /Sys tem 
S p e c i f i c a t i o n s )  . 

Paragraph  3 . 1 . 2 . 1  "Systems E n g i n e e r i n g  Documentation" 

I n c o r p o r a t e ,  e i t h e r  d i r e c t l y  o r  by r e f e r e n c e ,  t h e  program 
l e v e l  f u n c t i o n a l  s c h e m a t i c s  and t h e  t o p  l e v e l  f u n c t i o n a l  
f lows .  Program l e v e l  sys tem l a y o u t  drawings  o r  o t h e r  
g r a p h i c  p o r t r a y a l s  which e s t a b l i s h  t h e  g e n e r a l  r e l a t i o n -  
s h i p  o f  pr imary sys tems  equipment and f a c i l i t i e s  s h a l l  b e  
i n c l u d e d .  A t o p  l e v e l  S p e c i f i c a t i o n  T r e e  s h a l l  b e  i n c l u d e d  
o r  r e f e r e n c e d .  (See F i g u r e  1.) Documentation s h a l l  b e  
i n c l u d e d  t o  t h e  l e v e l  o f  d e t a i l  n e c e s s a r y  t o  c l e a r l y  
e s t a b l i s h  t h e  e l e m e n t s  of t h e  program and t h e  f u n c t i o n a l  
i n t e r f a c e s  between t h e  e l e m e n t s .  

Pa ragraph  3 .1 .2 .2 ,  "Program Element L i s t "  

L i s t  t h e  program e l e m e n t s .  (For  a  program s p e c i f i c a t i o n  an  
e lement  may be  a  p r o j e c t  such a s  a  l aunch  v e h i c l e ,  space-  
c r a f t ,  e t c . )  A s i n g l e  d e s i g n  a c t i v i t y  may b e  made respon-  
s i b l e  f o r  more t h a n  one program e l e m e n t ,  b u t  an  e lement  
cannot  be  s p l i t  and made t h e  r e s p o n s i b i l i t y  o f  more t h a n  
one d e s i g n  a c t i v i t y .  

Paragraph  3 .1 .2 .3 ,  " C o n t r a c t  End I t em L i s t "  

T h i s  pa ragraph  s h a l l  i n c l u d e  a  l i s t  o f  c o n t r a c t  end i t e m s  
which comprise  a p r o j e c t  o r  sys tem.  The f o l l o w i n g  i n f o r -  
mat ion s h a l l  be  i n c l u d e d  f o r  each i t e m  l i s t e d :  

a .  CEI number 

b .  Nomenclature 

c .  The CEI i n t o  which it i n s t a l l s .  An a d d i t i o n a l  
l i s t i n g  o f  major  i t e m s  o f  government f u r n i s h e d  
p r o p e r t y  ( r e q u i r e m e n t s  i t e m s )  which must b e  
d e l i v e r e d  a s  p a r t  o f  t h e  sys tem s h a l l  be  
i n c l u d e d  h e r e i n ,  i d e n t i f i e d  by F e d e r a l  Stock 
Number i f  a p p l i c a b l e .  
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Paragraph 3.1.3,  "Ope rab i l i t y "  

Inc lude  performance requirements  which a r e  g e n e r a l  measures 
of e f f i c i e n c y  of t h e  program equipment. 

Paragraph 3.1.3.1,  " R e l i a b i l i t y "  

Spec i fy  r e l i a b i l i t y  requi rements  of t h e  program. These 
requi rements  s h a l l  be  s t a t e d  i n  q u a n t i t a t i v e  t e r m s ,  d e f in -  
i ng  t h e  c o n d i t i o n s  under which t h e  requi rements  a r e  t o  be 
met. A r e l i a b i l i t y  apport ionment  model may be  inc luded  
t o  suppor t  t h e  apport ionment  of r e l i a b i l i t y  va lues .  

Paragraph 3.1.3.2 "Main t a inab i l i t yy '  

S t a t e  t h e  q u a n t i t a t i v e  requirements  f o r  m a i n t a i n a b i l i t y .  
The b a s i c  approach t o  maintenance i n  t e r m s  of s e r v i c e  and 
access  requirements  f o r  equipment s h a l l  be  s p e c i f i e d :  e . g . ,  
"maintenance on t h e  launch pad i s  r e s t r i c t e d  t o  removal 
and replacement  of t h e  f a i l e d  u n i t , "  e t c .  I t  s h a l l  
i n c l u d e  ground and space v e h i c l e  maintenance concepts  a s  w e l l  
a s  maintenance and r e p a i r  cyc l e  requi rements .  

Paragraph 3.1.3.3 "Useful  L i f e "  . -- 

Speci fy  t h e  a n t i c i p a t e d  u s e f u l  l i f e  of a program element 
w i thou t  r e f e r e n c e  t o  a n t i c i p a t e d  u s e f u l  l i f e  of p a r t s  of 
a  p r o j e c t  o r  system, e r g . ,  " t h e  in tended  miss ion  s e r v i c e  
of t h e  launch v e h i c l e  i s  one y e a r .  It 

Paragraph 3.1.3.4 "Na tu ra l  Environment" 

S tandards  of n a t u r a l  environment which a l l  program equip- 
ment must be  designed t o  w i th s t and  i f  unp ro t ec t ed  from t h e  
elements  s h a l l  be  s p e c i f i e d ,  e - g . ,  wind load ing ,  p r e c i p i -  
t a t i o n ,  ranges  i n  tempera ture ,  humidi ty ,  a tmospheric  
p r e s s u r e ,  wind s h e a r ,  v e r t i c a l  g u s t  v e l o c i t i e s ,  t u rbu lence ,  
e t c .  The s t anda rds  f o r  space  environment s h a l l  be inc luded ,  
i f  a p p r o p r i a t e ,  e . g . ,  energy i n p u t  from s o l a r  r a d i a t i o n ;  
p a r t i c l e  mass and energy spectrums,  e t c .  

Paragraph 3.1.3.5 " T r a n s p o r t a b i l i t y "  

Requirements f o r  t r a n s p o r t a b i l i t y  which a r e  common t o  a l l  
program equipment t o  suppor t  mission o p e r a t i o n s ,  mission 
s u p p o r t  o p e r a t i o n s ,  and l o g i s t i c s  s h a l l  be  s p e c i f i e d .  
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Paragraph 3.1.3.6 "Human Performance" 

Human performance and engineer ing  requirements  f o r  t h e  
program s h a l l  be  s p e c i f i e d  o r  r e f e r enced  i n  a p p l i c a b l e  
documents. 

Paragraph 3.1.3.7 "Sa fe ty"  

Spec i fy  t hose  s a f e t y  requirements  e s t a b l i s h e d  a s  b a s i c  t o  
a l l  program equipment, e . g . ,  " a l l  ordnance dev ices  t o  be  
u s e d . a s  p a r t  of  t h i s  program s h a l l  use C la s s  I1 e x p l o s i v e s  
a s  t h e  energy source ."  

Paragraph 3.1.3.8 "Dangerous M a t e r i a l s  and Components" 

Summarize t h e  requirements  e s t a b l i s h e d  due t o  t h e  use of 
dangerous m a t e r i a l s  such a s :  l i q u i d  p r o p e l l a n t s ,  s o l i d  
p r o p e l l a n t s ,  exp los ive  ordnance, e l ec t ro -exp los ive  
d e v i c e s ,  t o x i c ,  c o r r o s i v e  and/or r a d i o a c t i v e  m a t e r i a l s ,  
e t c .  Typica l  requirements  a r e :  e s t ab l i shmen t  of I n t e r -  
s t a t e  Commerce Commission hazard c l a s s i f i c a t i o n s ;  d e t e r -  
minat ion of c r i t e r i a  f o r  f o r  s a f e  handl ing ,  s t o r a g e ,  
t r a n s p o r t i n g ,  maintenance, checkout and i n s t a l l a t i o n ;  
de te rmina t ion  of s e n s i t i v i t y  l e v e l s  t o  t h e  e f f e c t  of r a d i o  
frequency and e l ec t romagne t i c  f i e l d s  bo th  i n t e r n a l  and 
e x t e r n a l  t o  t h e  system; de te rmina t ion  of  c r i t e r i a  f o r  
s i t i n g  of  f a c i l i t i e s ;  e tc .  

Paragraph 3.1.3.9 "Induced Environment" 

Spec i fy  g e n e r a l  induced environment c o n s t r a i n t s  of program 
equipment. For example: "The n o i s e  and v i b r a t i o n  l e v e l s  
a s s o c i a t e d  wi th  t h e  system and i t s  e lements  i n  r e q u i r e d  
combinations s h a l l  be  c o n t r o l l e d  under a l l  source  condi- 
t i o n s  and usage t o  l e v e l s  on t o l e r a n c e  t o  personnel ,  
s t r u c t u r e ,  equipment, and f a c i l i t i e s  a s  s p e c i f i e d  i n  
MIL-STD- 80 3. " 

Paragraph 3.1.3.10 " L i f e  Support"  

Spec i fy  t h e  requirements  and c o n s t r a i n t s  o f  system and 
equipment des ign  t o  main ta in  a  c o n t r o l l e d  h e a l t h f u l  and 
s a f e  environment and t o  provide  f o r  t h e  sus tenance  and 
w e l f a r e  of personnel  i n  accomplishing o p e r a t i o n s ,  mainten- 
ance,  and c o n t r o l  t a s k s .  S t a t e  s p e c i f i c  q u a n t i t a t i v e  l e v e l s  
and l i m i t a t i o n s  t o  be  c o n t r o l l e d  under a l l  source  cond i t i ons  
and usage l e v e l s  of t o l e r a n c e  t o  personnel  f o r  such i t e m s  
as :  n o i s e  and v i b r a t i o n ;  environmental  c o n t r o l ;  composition 
of atmosphere; concen t r a t i on  of noxious compounds; food and 
water  supply;  oxygen and water  r egene ra t i on ;  s a n i t a t i o n ,  
personnel  hygiene and water  d i s p o s a l ;  a c c e l e r a t i o n ,  shock,  
and v i b r a t i o n ;  e t c .  
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Paragraph 3.2 "Program Design and Construction Standards" 

Specify minimum program design and construction standards 
which have general applicability to program equipment and 
are applicable to major classes of equipment (e.g., space 
vehicle equipment, ground equipment) or are applicable to 
"particular design disciplines." "Particular design disci- , 

pline" is identified with the particular speciality of an 
engineer and the kind of equipment which he designs; e.g., 
mechanical, electrical, hydraulic, etc. To the maximum 
extent possible, established NASA or NASA designated mili- 
tary standards and specifications shall be incorporated. 
Requirements which add to, but do not conflict with, 
specified requirements may be included in individual$ con- 
tract end item specifications. Standards may include such 
items as: 

a. .Selection of specifications and.standards 

b. Materials, parts, and processes 

c. Standard, commercial and qualified parts 

d. Moisture and fungus resistance 

e. Corrosion of metal parts 

f. Interchangeability and replaceability 

g. Workmanship 

h. Electromagnetic interference 

i. Identification and marking 

j . Storage 

k. Drawing standards 

1. Coordinate system standards 

Design criteria requirements limited to specific disciplines 
may be listed under the following titles: 

a. Electrical 

b. Mechanical 

c. Hydraulic 

d. Civil 

e, "Other Disciplines", etc. 
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Paragraph  3 .3  "Requirements  f o r  Program Elements"  

I n c l u d e  t h e  r e q u i r e m e n t s  f o r  each  e lement  o f  t h e  program. 
Def ined r e q u i r e m e n t s  f o r  a n  e lement  s h a l l  i n c l u d e  a  d i s -  
c r e t e  package o f  performance r e q u i r e m e n t s ,  f u n c t i o n a l  
i n t e r f a c e s  and c o n t r a c t  end i t e m s  a l l o c a t e d  t o  one  indus -  
t r i a l  o r  NASA o r g a n i z a t i o n  d i r e c t l y  r e s p o n s i b l e  f o r  t h a t  
e lement .  An e lement  may i n c l u d e  u n r e l a t e d  i t e m s  o f  equip-  
ment where a l l o c a t i o n s  a r e  made t o  t a k e  advan tage  o f  
s p e c i a l  c a p a b i l i t i e s  e x i s t i n g  i n  one o r g a n i z a t i o n .  The 
p r i n i c p a l  purpose  of program e l e m e n t s  i s  t o  s p e c i f y  and 
f i x  r e s p o n s i b i l i t i e s  f o r  program performance.  They s h a l l  
b e  s o  s e l e c t e d  t h a t  f u n c t i o n a l  r e q u i r e m e n t s  p e c u l i a r  t o  
each  e lement  and t h e  f u n c t i o n a l  i n t e r f a c e s  between e lements  
c a n  be  s p e c i f i e d .  The r e q u i r e m e n t s  s p e c - i f i e d  i n  pa ragraph  
3 .2 ,  and subparagraphs  t h e r e t o ,  a r e  common t o  a l l  e l ements  
and s h a l l  n o t  b e  a l l o c a t e d  t o  i n d i v i d u a l  e l e m e n t s .  Require- 
ments s p e c i f i e d  i n  pa ragraph  3 . 1 ,  and s u b p a r a g r a p h s  t h e r e t o ,  
s h a l l  be  a l l o c a t e d  t o  a  s i n g l e  e lement  o r  a l l o c a t e d  among 
t h e  e l e m e n t s .  

Pa ragraph  3 .3 .1  'Requirements f o r  Program Element A" 

The t i t l e  of t h i s  pa ragraph  s h a l l  i n c l u d e  t h e  name o f  t h e  
program e lement .  S p e c i f y ,  i n  a p p r o p r i a t e  s u b p a r a g r a p h s ,  
t h e  performance r e q u i r e m e n t s  f o r  each  f u n c t i o n a l  a r e a  of t h e  
e l e m e n t ,  e . g . ,  s t r u c t u r e ,  p r o p u l s i o n ,  gu idance  and n a v i g a t i o n ,  
e t c .  These i n c l u d e  r e q u i r e m e n t s  a l l o c a t e d  and/or  budgeted 
from paragraph  3 . 1  a s  w e l l  a s  r e q u i r e m e n t s  which are p e c u l i a r  
t o  t h e  e lement  and cannot  be  r e f e r e n c e d  d i r e c t l y  t o  r e q u i r e -  
ments s p e c i f i e d  i n  pa ragraph  3.1.  The i n t e r f a c e s  o f  t h e  
e lement  b e i n g  s p e c i f i e d  w i t h  o t h e r  e lements  s h a l l  b e  s t a t e d .  
I n t e r f a c e s  s h a l l  b e  s p e c i f i e d  t o  t h e  l e v e l  o f  d e t a i l  neces-  
s a r y  t o  p e r m i t  c o n c u r r e n t  and m u t u a l l y  compat ib le  d e s i g n  
and development of a l l  e l e m e n t s .  (See 3 .3 .1  Example A . )  

(For  p r o j e c t / s y s t e m s  s p e c i f i c a t i o n s  o n l y  a  s e p a r a t e  sub- 
pa ragraph  s h a l l  r e f e r e n c e  a  l i s t  of a l l  c o n t r a c t  end i t e m s  
i n c l u d e d  i n  t h e  p r o j e c t / s y s t e m . )  

Paragraph  4 . 0 ,  " Q u a l i t y  Assurance"  

Requirements f o r  f o r m a l  t e s t / v e r i f i c a t i o n  of program per-  
formance and d e s i g n  c h a r a c t e r i s t i c s  and o p e r a b i l i t y  s h a l l  b e  
s p e c i f i e d .  Requirements may be  i n c o r p o r a t e d  by r e f e r e n c e  t o  
such documents a s  t h e  Apol lo  T e s t  Requirements ,  t h e  Apol lo  
R e l i a b i l i t y  and Q u a l i t y  Assurance Program P l a n  and o t h e r  
NASA t e s t  and r e l i a b i l i t y  p u b l i c a t i o n s .  The c o n t e n t  o f  
t h i s  s e c t i o n  i s  l i m i t e d  t o  t h e  s p e c i f i c a t i o n  of t es t  
requ i rements  and s h a l l  n o t  i n c o r p o r a t e ,  e i t h e r  d i r e c t l y  o r  
by r e f e r e n c e ,  d e t a i l  test  p l a n n i n g  documents and i n s t r u c t i o n s .  
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Test requirements shall include engineering evaluation and 
test requirements which necessitate integrated project and 
system testing in direct support of design and development 
activity. Test requirements with respect to program relia- 
bility shall be detailed as well as test requirements for 
formal qualification of program equipment. 

Requirements shali be specified to the level of detail 
which: 

a. Specifies a verification requirement and the method 
for verifying such performance requirement specified 
in paragraph 3.1.1 and 3.1.3. Tests/verifications to 
demonstrate that requirements specified in paragraphs 3.2 
and 3.3 have been met shall be added only upon specific 
direction of the.procuring agency. Tests/verifications to 
demonstrate compliance with requirements which are con- 
tained in Section 4 of Part I of individual contract 
end item specifications shall be added only at the 
specific direction of the procuring agency. 

b. Permits ready identification of each verification 
requirement specified in Section 4 with the appro- 
priate performance requirement in Section 3. 

c. Specifies each requirement for verification to the 
level of detail necessary to establish the scope 
and accuracy of the test method. 

Preparation of Seetion 5, "Preparation for Delivery" 

Specify requirements for the preparation of equipment for 
delivery which are peculiar to the program and are other 
than standard practice. It shall include specific instruc- 
tions to include such non-standard practice in appropriate 
end item specifications. It may impose requirements to 
comply with standard practice by referencing appropriate 
NASA and military specifications and standards to be used 
as the basis for preparing Section 5 of each contract end 
item specification. 

Preparation of Section 6, "Notes" 

Any information pertinent to the program which should be 
made known as background information shall be stated. 



EXHIBIT I 

Preparation of Section 10, "Appendix" 

The Appendix or Appendices shall contain requirements which 
are a part of the specification but which, for convenience 
in specification maintenance, are incorporated as an 
Appendix, e.g., requirements of a temporary nature or of 
limited effectivity. Appendices may be bound as separate 
documents for convenience of handling, e.g., when only a 
few parameters of the system are classified, an appendix 
containing only the classified material may be established. 
Where parameters are placed in the appendix, the paragraph 
of Section 10.0 shall be referenced in the main body of the 
cognizant specification in the place where the parameter 
would normally have been specified. 
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EXAMPLE "A" 

Spec i f i ca t ion  N o .  
D a t e d  

PERFORMANCE AND D E S I G N  REQUIREMENTS S P E C I F I C A T I O N  

FOR THE 

( A p p r o v e d  N a m e )  /APOLLO PROGRAM 

A p p r o v e d  By A p p r o v e d  By 
( P r e p a r i n g  A c t i v i t y )  (NASA O f f i c e  ) 

D a t e  D a t e  

C o n t r a c t  N u m b e r  
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EXAMPLE "A" 

S p e c i f i c a t i o n  No. 
Dated 
Page 1 

SCOPE 

Th i s  s p e c i f i c a t i o n  d e f i n e s  t h e  performance, de s ign  and t e s t  
requirements  f o r  t h e  Apollo Program a s  de f ined  by t h e  Apollo 
Program Development P lan .  A 1 1  e lements  and c o n t r a c t  end 
i t e m s  of t h e  Apollo Program s h a l l  conform wi th  t h e s e  r e q u i r e -  
ments. A l l  requirements  s h a l l  be  f u l l y  r e f l e c t e d  i n  sub- 
s i d i a r y  Apollo s p e c i f i c a t i o n s .  

2 .  APPLICABLE DOCUMENTS 

The fo l lowing  documents, of t h e  e x a c t  i s s u e  shown, form a  
p a r t  of  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  
I n  t h e  event  of c o n f l i c t  between documents r e f e r enced  and 
t h e  c o n t e n t  of t h i s  s p e c i f i c a t i o n ,  t h e  con ten t  of  t h i s  
s p e c i f i c a t i o n  s h a l l  t a k e  precedence. 

SPECIFICATIONS 

Federa l  
M i l i t a r y  
Con t r ac to r  

STANDARDS 

Federa l  
M i l i t a r y  
Cont rac tor  

DRAWINGS 

BULLETINS 

OTHER PUBLICATIONS 

Manuals 
Regulat ions 
Handbooks 
E tc .  (Copies of  s p e c i f i c a t i o n s ,  s t a n d a r d s ,  drawings,  

and p u b l i c a t i o n s  r equ i r ed  by s u p p l i e r s  i n  con- 
nec t ion  wi th  s p e c i f i c  procurement f u n c t i o n s  
should be  ob ta ined  from t h e  procur ing  a c t i v i t y  
o r  a s  d i r e c t e d  by t h e  c o n t r a c t i n g  o f f i c e r . )  
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EXAMPLE "A1' 

Specification No. 
Dated 
Page 2 

3. REQUIREMENTS 

3.1 Performance 

3.1.1 characteristics 

3.1.1.1 Mission Performance 

3.1.1.2 Logistics 

3.1.1.3 Personnel and Training 

3.1.2 Program Definition 

3.1.2.1 Systems Engineering ~ocumentation 

3.1.2.2 Program Element List 

3.1.2.3 Contract End Item List (Project 
and Systems Specifications only) 

3.1.3 Operability 

3.1.3.1 Reliability 

3.1.3.2 Maintainability 

3.1.3.3 Useful Life 

3.1.3.4 Natural Environment 

3.1.3.5   ran sport ability 

3.1.3.6 Human Performance 

3.1.3.7 Safety 

3.1.3.8 Dangerous Materials and Components 

3.1.3.9 Induced Environment 

3.1.3.10 Life Support 
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EXAMPLE "A" 

S ~ e c i f i c a t i o n  No. 
~ a t e d  
Page 3  

3 .2  Program Design and C o n s t r u c t i o n  S t a n d a r d s  

3 .2 .1  Genera l  Requirements  ( I n  numbered p a r a g r a p h s  
a s  a p p r o p r i a t e )  

S e l e c t i o n  o f  S p e c i f i c a t i o n  and S t a n d a r d s  

M a t e r i a l s .  P a r t s  and P r o c e s s e s  

S t a n d a r d ,  Cornmerical and Q u a l i f i e d  P a r t s  

M o i s t u r e  and Fungus R e s i s t a n c e  

C o r r o s i o n  of Meta l  P a r t s  

I n t e r c h a n g e a b i l i t y  and R e p l a c e a b i l i t y  -. 

Workmanship 

E l e c t r o m a a n e t i c  I n t e r f e r e n c e  

I d e n t i f i c a t i o n  and Marking 

S t o r a g e  

3 . 3  Reauirements f o r  Proaram Elements  

3 .3 .1  (Program Element A)  

3 .3 .2  (Program Element B) 

(Repeat  a s  n e c e s s a r y  t o  p r o v i d e  a  s e p a r a t e  3.3.X 
paragraph  f o r  each Program Element) 

4 .  QUALITY ASSURANCE 

5- PREPARATION FOR DELIYERY 

6 .  NOTES 

7. APPENDICES 
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DETAIL SPECIFICATION 

(PRIME EQUIPMENT) 
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PREPARATION OF CONTRACT END ITEM 
DETAIL SPECIFICATION 

(PRIME EQUIPMENT) 
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PREPARATION OF 
CONTRACT END ITEM DETAIL SPECIFICATION 

(PRIME EQUIPMENT) 

1. PURPOSE 

This  Exh ib i t  provides NASA Apollo o rgan iza t ions  and 
c o n t r a c t o r s  w i th  requirements  and guidance f o r  t h e  
p repa ra t ion  of t h e  d e t a i l  s p e c i f i c a t i o n  f o r  each 
Cont rac t  End Item (CEI) and f o r  t h e  addenda t h e r e t o .  

2.  SCOPE 

These i n s t r u c t i o n s  de f ine  t h e  con ten t  and- format  f o r  
each o f  t h e  two p a r t s  of t h e  Cont rac t  End I tem D e t a i l  
S p e c i f i c a t i o n  (Prime Equipment). Also inc luded  a r e  
i n s t r u c t i o n s  f o r  t h e  p repa ra t ion  of addenda t o  t h e  
CEI S p e c i f i c a t i o n  . 
2.1 C E I  S p e c i f i c a t i o n  

Each CEI S p e c i f i c a t i o n  i s  made up of two p a r t s :  

P a r t  I - Performance and Design Requirements: 
This  P a r t  o f  t h e  C E I  S ~ e c i f i c a t i o n  
s h a l l  be  used t o  s p e c i i y  requirements  
p e c u l i a r  t o  t h e  des ign ,  development, 
t e s t ,  and q u a l i f i c a t i o n  of  t h e  c o n t r a c t  
end i tem. 

P a r t  11- Product  Conf igura t ion  Requirements: 
This  P a r t  of t h e  C E I  S p e c i f i c a t i o n  
s h a l l  be used t o  spec i fy  e x a c t  
con f igu ra t ion  information p e c u l i a r  
t o  t he  product ion ,  q u a l i t y  c o n t r o l ,  
acceptance t e s t i n g ,  and p repa ra t ion  f o r  
de l ive ry  of  each c o n t r a c t  end 
i tem. 

2.2 S p e c i f i c a t i o n  Addenda 

An addendum t o  a  C E I  S p e c i f i c a t i o n  i s  a " s h o r t  form" 
s p e c i f i c a t i o n  t o  e s t a b l i s h  requirements  f o r  a  new 
end i tem,  which i n  terms of performance, des ign  and 
cons t ruc t ion  i s  s o  much l i k e  an e x i s t i n g  CEI t h a t  
it is  p r a c t i c a l  t o  r e s t r i c t  design and development 
t o  a  "make from" b a s i s .  

For f i l i n g  and d i s t r i b u t i o n ,  an addendum s p e c i f i c a t i o n  
must always be accompanied by a  copy of t h e  s p e c i f i c a -  
t i o n  t o  which it r e l a t e s .  See sample format  "En. 
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3. APPLICABILITY 

A Contract End Item Detail Specification (Prime Equipment) 
shall be prepared for each equipment or system designated 
as a deliverable contract end item , which cannot be spec- 
ified using the simplified formats for: (1) the Identifica- 
tion Specification (see Exhibit IV), or (2) the Requirements 
Specification (see Exhibit V). This Exhibit is applicable 
to development/activation prime support equipment, e.g., 
test site support equipment, equipment instrumentation 
and range instrumentation packages, site activation test 
and checkout equipment, and Direct Support - Real Property 
Installed Equipment (DS-RPIE). This Exhibit is not 
applicable to contract end items which are facilities. 
CEI Specifications shall be compatible with the Program 
and other performance Specifications of Exhibit I. 

4. REFERENCE DOCUMENTS 

AFM 71-4 29 May 1968 "Packaging and Handling of 
. . Dangerous Materials for 

Transporting by Military 
Aircraft" 

DSM 4120.3-M 1 April 1966 "Standardization Policies, 
Procedures and Instructions" 

Exhibit X "Requirements for Configur- 
ation Identification Numbers" 

MIL-D-1000 1 March 1965 "Drawings, Engineering and 
Associated LTststQ 

NHB 5300-4 (1B) 

NHB 8080.1 

NPC 200-3 

NPC 250-1 

10 October 1960 

1 November 1965 

1 October 1967 

28 December 1964 

April 1969 

May 1964 

April 1962 

30 July 1963 

"Interchangeability and Replace- 
ability of Component Parts 
for Aircraft and Missiles" 

"Preservation, Methods of" 

"Engineering Drawing Practices" 

"Marking for Shipment and 
Storage" 

"Quality Provisions for Aero- 
nautical and Space System 
Contractorsn 

"Apollo Test ~equirements" 

"Inspection Systems Provisions 
for Suppliers of Space Mater- 
ials, Parts, Components and 
Services" 

"Reliabi.lity- P T O ~ ~ ~  Pr~~i;s2ons 
for Space Systems Contractors" 
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5. EXPLANATION OF TERMS 

(See Exhibit XVII.) 

6. PROCEDURAL REQUIREMENTS 

6.1 Contract End Item Detail Specification 

The CEI Specification specifies requirements for a single 
CEI type-model-series. The CEI Specification is composed 
of two distinct parts, each of which has a different use 
in the contractual control of CEI acquisition. Each of 
the two parts, when prepared in compliance with these in- 
structions, is complete in content and format with respect 
to its intended use. The CEI Specification is controlled 
and accounted as an entity, using a single configuration 
chart and a single specification change log (see Exhibit 
VII). Part I is a product of a program definition phase 
or requirements analysis and is the engineering instru- 
ment used to contract for design and development of the 
CEI. Contractor compliance with Part I is determined by 
evaluation of qualification, reliability and other test 
records. Part I1 of the CEI Specification is a product 
of the design and development contract. Part I1 specifies 
the CEI in terms of the detail product configuration require- 
ments~£ the item qualified (or to be qualified) under the 
terms and conditions of the design and development contract. 
The integrity of Part I1 must be established prior to 
its acceptance by NASA. 

Acceptance of equipment by Part I1 of the specification is 
dependent upon the accuracy with which it specifies detail 
configuration requirements of the qualified (or to be qual- 
ified) CEI, and the adequacy of quality assurance require- 
ments established to control the quality of each individual 
unit of the CEI to be produced. The integrity of Part I1 
is established -by review. The review (First Article Con- 
figuration Inspection - FACI) is accomplished by cross- 
comparison of the data specified in Part I1 with qualifi- 
cation, reliability and other test records; and with the 
configuration fabricated as the first unit to be accepted. 
The configuration qualified (or to be qualified) under the 
terms and conditions of the design and development contract 
shall be clearly identifiable with the configuration spec- 
ified in Part 11. Part I1 must be identical to the actual 
configuration of the article to undergo FACI. Part I1 is 
established as the valid engineering instrument to be im- 
plemented contractually for direct control of the CEI. 
Contractor compliance shall be determined by normal quality 
control procedures. The FACI article and all subsequent 
deliveries shall be accepted in accordance with Part I1 of 
the Contract End Item Specification. These requirements 
shall take precedence over any other requirements for ac- 
ceptance which may also apply and be in conflict. For 
instructions on the preparation of computer program CEI 
Specifications see Exhibit XVIII. 
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e&den&a .to Contract Eric% 'Item De.ta'i 1 Spec i'f i'ca't'i'ons 

Origination of an addendum to a CEI detail specification 
creates in effect a new specification. It is used when an 
item to be designed and developed is so like an existing 
CEI that it is desirable to restrict design activity to 
the same criteria with additions/deletions. An addendum 
changes a basic CEI detail specification by adding or dele- 
ting requirements on a paragraph-by-paragraph basis. Addenda 
shall be identified with a specific issue of a basic specifi- 
cation. The specification so created (basic specification 
plus addenda) then becomes controlled and maintained as a 
separate and distinct specification, to be updated and re- 
vised as necessary. 

6.3 Detail Instructions for the Preparat'idn o'f C0ntra'c.t 'End 
Item Detai'l Speci'£'~cation~; Parr't I 

The following instructional paragraphs are numbered or other- 
wise identified to refer directly to the sample formats at- 
tached. The sample formats are: 

Sample Format "A" - CEI Specification Part I Title Page 
Sample Format "B" - Part I of CEI Specification 

General deviations from the requirements of this instruction 
require prior approval of theprocuring agency. Each CEI 
detail specification which deviates from the general require- 
ments of this instruction shall.cite, in Section 10, "Appendix", 
the procuring agency instrument authorizing the deviation. 

"Title Page" - The title page shall conform to sample format - 
"A", and include the following information. 

"Specification Number" An identifier unique to this 
CEI. (See Exhibit XI 

" Revision Identification" Sequentially assigned character(s) 
to uniquely identify each re- 
vision of the specification. 

"Release Date" 

"CEI Number" 

Date formally released by the 
preparing agency. 

Contract End Item Number 
(See Exhibit XI 

"Approved Nomenclature" In accordance with Exhibit XI 
and standard practice. 

"Project and/or System List the project and/or system 
Identification" or systems which the CEI is de- 

signed to support. For CEI's 
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"Approval Block" 

which cannot be identified 
with specific systems enter 
the phrase, "Not System 
Equipment". 

The preparing activity (with 
contract number) and the NASA 
office with engineering respon- 
sibility for the CEI shall vali- 
date the specification (Center 
Project Office or equivalent). 

The title page shall be followed by introductory material 
as appropriate, including the End Item Configuration Chart 
and Specification Change Log. Such introductory material 
shall be followed immediately by Part I of the specification. 

Section 1, "Scope" - Begin with the opening sentence/ 
paragraph as shown in sample format "B". Subsequent 
sentence/paragraphs, as indicated by sample format "B", 
shall briefly describe the intended general use of the 
CEI without direct reference to the system or equipment 
to which it is related. Material included may be des- 
criptive, qualitative and/or quantitative. The primary 
output or use, as well as the primary input or operator 
requirements of the CEI, shall be included. 

Section 2, "Applicable Documents" - Begin with the lead 
phrase contained in sample format "B". List those docu- 
ments (specifications, standards., drawings, bulletins, 
manuals, etc.), which are applicable to paragraphs within 
the body of the specification. Within the body of the 
specification, reference to those documents shall be by 
basic document number and/or other applicable designation. 
Refer to Defense Standardization Manual 4120.3-M for 
further instructions on listing of applicable documents. 

Section 3, "Requirements" - Specify performance and 
desiqn requirements for the CEI. Include the functional 
requirements for the CEI and establish requirements 
which are measures of the efficiency/effectivities of 
the CEI. Define the CEI and specify design constraints 
and standards necessary to assure compatibility of the 
CEI with the total program project or system. For CEI's 
which directly support a program, project(s) or system(s), 
performance and design requirements are allocated from, 
identical with, or in recognition of, requirements estab- 
lished by the program, project, or system specification. 
When "system engineering" procedures are a part of the 
contract, the requirements appearing in this Section 
shall be based on the "system engineering" documentation 
developed as a result of "system engineering" procedures. 
Quantitative requirements shall be included within the 
principal sub-paragraphs. 
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NOTE: Referr ing s p e c i f i c a l l y  t o  C E I ' s  
which support  a  p r o j e c t ( s )  o r  
system(s1 , it nay be des i rab le  
o r  necessary t o  e s t a b l i s h  re- 
quirements f o r  performance, 
design,  and const ruct ion  which 
exceed minimum requirements 
imposed by the  program. When 
such uprated requirements a r e  
e s t a b l i s h e d ,  they s h a l l  c l e a r l y  
be i d e n t i f i e d  a s  uprated requi re-  . 
ments. The r e l a t i o n s h i p  between 
the  uprated requirements and 
minimum requirements necessary 
f o r  the  program c0.mpatibility s h a l l  
be included i n  P a r t  I ,  Section 
6 ,  " ~ o t e s " ,  together  with t h e  reasons 
theref  o r .  

Paragraph 3.1, "Performance" - Specify C E I  
performance i n  terms of func t iona l  reauirements. 
Include requirements which e s t a b l i s h  h e  
e f  fi ciency/ef f ec t iveness  of t h e  CEI  . Re- 
quirements s h a l l  be s p e c i f i e d  t o  the  l e v e l  of 
d e t a i l  necessary t o  e s t a b l i s h  l i m i t s  f o r  de- 
s ign .  

Paragraph 3.1.1, "Performance Charac te r i s t i c s"  - 
Specify t h e  l i m i t i n g  func t iona l  c h a r a c t e r i s t i c s  
o? the- con t rac t  endcitem. This includes per- 
formance c h a r a c t e r i s t i c s  which a r e  e s t a b l i s h e d  
by, and a r e  t h e  product  of a n a l y s i s ,  a s  w e l l  
a s  performance c h a r a c t e r i s t i c s  which a r e  de- 
termined by design.  Descr ip t ive  and in t roductory  
mate r i a l  may be included.  Q u a n t i t a t i v e  requirements 
s h a l l  be s p e c i f i e d  i n  the  subparagraphs. 

Paragraph 3.1.1.1, "Primary Performance Charac te r i s t i c s"  

Specify the  primary performance c h a r a c t e r i s t i c s  of 
the  C E I .  These requirements a r e  the  product  of 
a n a l y s i s ,  s t a t e d  i n  terms which do n o t  p re - se lec t  
design so lu t ions .  Primary performance c h a r a c t e r i s t i c s  
a r e  the  l i m i t i n g  performance parameters which must 
be s p e c i f i e d  t o  cons t ra in  design within requirements 
e s t a b l i s h e d  by primary mission/use of the  C E I ,  e :g . ,  
f o r  s p a c e c r a f t ,  t h i s  could inc lude  l i m i t i n g  mission 
p r o f i l e s ,  e t c . ;  f o r  an engine,  t h i s  could include 
t h r u s t ,  t h r u s t  t o  weight r a t i c  , e t c .  Requirements 
s h a l l  be s t a t e d  i n  q u a n t i t a t i v e  terms, with 
to le rances ,  using s tandard ,  measurable p roper t i e s  
of t h e  C E I  i t s e l f .  
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Paragraph 3.1.1.1, "Secondary Performance 
Character is tLcs"  - Specify the  secondary 
performance c h a r a c t e r i s t i c s  of t h e  C E I .  
These c h a r a c t e r i s t i c s  genera l ly  pre-suppose, 
o r  a r e  recorded a f t e r ,  a b a s i c  design approach 
has  been e s t a b l i s h e d ,  and i n  t h i s  sense a r e  
a  product of t h e  design process. Secondary 
performance c h a r a c t e r i s t i c s  a r e  those 
parameters which a r e  n o t  necessa r i ly  mission/ 
use c r i t i c a l ,  b u t  which may be s p e c i f i e d  t o  
properly cons t ra in  complete .design of t h e  CEI, 
e .g . ,  f o r  a  s p a c e c r a f t ,  t h i s  could inc lude  
such th ings  a s  various emergency opera t ion  

' c h a r a c t e r i s t i c s ,  e t c .  ; f o r  an engine,  t h i s  
could include maximum continuous opera t ing  
time a t  emergency r a t e d  power, e t c .  Requirements 
s h a l l  be s t a t e d  i n  q u a n t i t a t i v e  terms, with 
to le rances ,  using s tandard ,  measurable p r o p e r t i e s  
of  the  C E I  i t s e l f .  

Paragraph 3.1.2, "Operabil i tyr ' -  Specify o p e r a b i l i t y  
requirements, inc luding r e l i a b i l i t y ,  ma in ta inab i l i ty ,  
t r a n s p o r t a b i l i t y ,  e t c . ,  a s  wel l  a s  a b i l i t y  t o  
opera te  i n  the  n a t u r a l  and enforced environments, 
human performance f e a t u r e s ,  s a f e t y  f e a t u r e s ,  e t c .  
For C E I  s which d i r e c t l y  support  a  p r o j e c t  (s) o r  
system(s) , o p e r a b i l i t y  requirementsare a l l o c a t e d  
from, i d e n t i c a l  wi th ,  o r  i n  recogni t ion  o f ,  re-  
quirements e s t a b l i s h e d  by t h e  program s p e c i f i c a t i o n .  
To the  e x t e n t  p r a c t i c a l ,  such requirements s h a l l  
be incorporated by reference  t o  t h e  program 
s p e c i f i c a t i o n  and program documentation. 
Q u a n t i t a t i v e  requirements s h a l l  be s p e c i f i e d  i n  
subparagraphs. 

Paragraph 3.1.2.1, " R e l i a b i l i t y "  - Specify 
r e l i a b i l i t y ,  i n  q u a n t i t a t i v e  terms, w i t h  t o l e rances ,  
such as  mean t i m e  t o  f a i l u r e  based on t h e  system 
r e l i a b i l i t y  measure. A l l  measures w i l l  inc lude  
the  d e f i n i t i o n  of success p r o b a b i l i t y  a t  a  s t a t e d  
confidence l e v e l ,  and time per iods  necessary f o r  
complete demonstration of r e l i a b i l i t y  r e q ~ i r e ~ n e n t s .  

Paragraph - Specify 
ma in ta inab i l i ty  requirements i n  q u a n t i t a t i v e  
terms, with to le r&ces ,  e  . g . , mean time t o  
r e p a i r ;  maintenance man-hours pe r  opera t ion  
hour; e t c .  Inc lude ,  where app l i cab le ,  ground 
and a i rborne  maintenance concepts ,  maintenance 
and r e p a i r  cycles  and se rv ice  and access re-  
quirements. 
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Paragraph 3.1.2.3, '"Useful Life" - Specify 
useful life requirements for the CEI. Include 
requirements for shelf-life as well as operating 
life, and combinations thereof. 

Paragraph 3.1.2.4, "Natural Environment" - Standards 
of natural environment which the CEI is to withstand 
shall be specified, e.g., wind loading; precipitation; 
ranges in temperature; humidity; atmospheric pressure; 
wind shear; vertical gust; velocities; turbulence; 
etc. For CEI's which support a program, project(s), 
or system(s) specification, this paragraph shall cite 
the "Environmental".paragraph of the program, pro- 
ject (s) or system (s) specification, amending it for 
application to this CEI. For CEI's which require an 
artificial environment at all times, this paragraph 
shall be marked "Not applicable -- This CEI requires 
a controlled environment at all times." 

Paragraph 3.1.2.5, "Transportability" - Requirements 
peculiar to transportability shall be specified. Re- 
quirements peculiar to "transport mode" specified in 
paragraph 3.2.1.2, "Detailed Interface Definition", 
shall not be redundantly specified. Specify also re- 
strictions on the maximum dimensions of weight of the 
CEI as crated for shipment, and include peculiar or 
unusual tie-down requirements imposed by specified 
methods of transportation. If mobility is a signifi- 
cant feature of the CEI, include the time, in terms of 
man-hours and/or elapsed time, allocated to prepare the 
CEI for transport. Also specify detail requirements 
for packaging and packing for shipment wherein the 
packing and packaging methods themselyes re- 
quire development and qualification. 

Paragraph 3.1.2.6, "Human Performance" - Human per- 
formance requirements for the CEI shall be specified. 
For CEI's which directly support a program, project, 
or system, cite the appropriate paragraph(s1 of the 
program, project or system specification which estab- 
lish the human performance/human engineering require- 
ments for all program equipments, and incorporate 
requirements peculiar to the CEI. 

Paragraph 3.1.2.7, "Safety" - Requirements for the 
CEI which must be specified to preclude or limit 
hazard to personnel and/or equipment shall be 
specified. To the extent practical, these 
requirements shall be imposed by citing established 
and recognized standards. For CEI's which directly 
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support  a  program, p r o j e c t ( s )  , o r  system(s)  , 
c i t e  the  appropr ia te  paragraph(s)  of  t h e  
program, p r o j e c t ,  o r  system s p e c i f i c a t i o n  which 
e s t a b l i s h e s  program s a f e t y  requirements, amending 
it f o r  a p p l i c a b i l i t y  t o  the  CEI. Limit ing 
personnel s a f e t y  requirements p e c u l i a r  t o  the  
C E I  due t o  unusual hazard i n  i t s  manufacture, 
t e s t ,  t r a n s p o r t ,  s to rage ,  opera t ion ,  o r  
maintenance which a r e  n o t  provided by s tandard  
i n d u s t r i a l  and NASA p r a c t i c e s  and regu la t ions ,  
and n o t  provided by s a f e t y  requirements imposed 
by t h e  program, p r o j e c t ,  o r  system s p e c i f i c a t i o n  
s h a l l  be s p e c i f i e d .  These hazards inc lude  
f  l amabi l i ty  l i m i t s ,  s u s c e p t i b i l i t y  t o  acc iden ta l  
explosion,  production of noxious o r  t o x i c  gases,  
use o r  production of hazardous chemicals,  ease  of 
access and e x i t ,  emergency e x i t ,  e t c .  Equipment 
s a f e t y  s h a l l  be s p e c i f i e d  by " f a i l  s a f e "  o r  
emergency opera t ion  requirements. Include requi re-  
ments f o r  redundancy, i n t e r l o c k s ,  no i se  and v i b r a t i o n ,  
emergency and s t and  by c i r c u i t s ,  and o t h e r  requirements 
intended p r i n c i p a l l y  t o  prevent  damage t o  o r  
recovery of the  C E I  i t s e l f  i n  the  event  of 
f a i l u r e  o r  damage. 

Paragraph 3.1.2.8, "Induced Environment" - 
Specify the  l i m i t i n g  induced environment c r i t e r i a  
appl icable  t o  t h e  CEI. To the  e x t e n t  requirements 
pecu l i a r  t o  no i se  and v ib ra t ion  a r e  s p e c i f i e d  
i n  paragraph 3.1.2.7, "Safety,"  they s h a l l  no t  
be redundantly s p e c i f i e d .  Include induced environment 
requi red  f o r  t r a n s p o r t a b i l i t y  and s to rage .  For 
C E I ' s  which support  a  program, p r o j e c t  (s)  , o r  
system(s)  , the  "Induced Environment" paragraph 
i n  the  program s p e c i f i c a t i o n  s h a l l  be c i t e d ,  
amending it f o r  app l i ca t ion  t o  t h i s  C E I .  

Paragraph' 3.2, "CEI Def in i t ion"  - Specify t h e  
mechanical and funct ional  r e l a t i o n s h i p  of  the  
C E I  t o  o t h e r  equ ipments / f ac i l i t i e s  and i d e n t i f y  
ind iv idua l  components incorporated i n  the  C E I  
which requ i re  ind iv idua l  s p e c i f i c a t i o n s .  

Paragraph 3.2.1, " I n t e r f a c e  Requirements" - 
S ~ e c i f v ,  e i t h e r  d i r e c t l y  o r  by re fe rence ,  
requirements imposed on- t h e  design of the  
C E I  because of i t s  func t iona l ,  phys ica l  
and procedural r e l a t i o n s h i p s  t o  o t h e r  
equ ipments / f ac i l i t i e s .  This  includes 
schematic arrangement da ta  which e s t a b l i s h e s  
l i m i t s  f o r  d e t a i l  design,  and is  the  product 
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of program d e f i n i t i o n .  I t  a l s o  inc ludes  
d e t a i l e d  i n t e r f a c e  d e f i n i t i o n ,  which i s  
i n  p a r t  the  product  of design and i s  
developed during the  design and develop- 
ment phase of t h e  C E I .  General and/or 
desc r ip t ive  da ta  may be included i n  the  
b a s i c  paragraph. Q u a n t i t a t i v e  requi re-  
ments s h a l l  be incorpora ted  i n  sub- 
paragraphs. 

Paragraph 3.2.1.1, "Schematic Arrangement" - 
The r e l a t i o n s h i p  of t h e  CEI t o  o t h e r  equipments/ 
f a c i l i t i e s  with which it must i n t e r f a c e ,  s h a l l  
be graphica l ly  portrayed.  Incorporate,  wether 
d i r e c t l y  o r  by reference ,  a  schematic diagram, 
inboard p r o f i l e ,  o r  equivalent  engineering 
drawing of the  CEI. The graphic p o r t r a y a l  of the  
C E I  s h a l l  be accomplished t o  the  l e v e l  of d e t a i l  
necessary t o  i d e n t i f y  the  exis tence  of physica l  
i n t e r f a c e s  between t h e  C E I  and o the r  i d e n t i f i e d  
equ ipments / f ac i l i t i e s  and the  nature  of the  
i n t e r f a c e ,  e .g . ,  mechanical, hydraul ic ,  e l e c t r i c a l ,  
e t c .  

Paragraph 3.2.1.2, "Detai led I n t e r f a c e  Def in i t ionu-  
Specify i n  q u a n t i t a t i v e  terms with to le rances ,  t h e  
mechanical, func t iona l ,  and procedural r e l a t i o n s h i p  
of t h e  C E I  t o  i n t e r f a c i n g  equipment and f a c i l i t i e s ,  
t o  the  l e v e l  of d e t a i l  necessary t o  permit d e t a i l  
design. Mechanical r e l a t i o n s h i p  of t h e  CEI t o  
i n t e r f a c i n g  equipment / fac i l i t ies  s h a l l  be expressed 
i n  terms of dimensions, with to le rances  of the  CEI 
and r e l a t e d  equ ipment / f ac i l i t i e s ,  a t  t h e  p o i n t ( s )  of 
con tac t ,  re ferenced t o  a  common datum plane  o r  
point .  The means of mechanical connection s h a l l  be 
s p e c i f i e d ,  e .g . ,  b o l t  c i r c l e ;  toggle  clamp; mounting 
pad; e t c .  ,Tolerances s h a l l  be e s t ab l i shed  t o  permit 
the  widest  p r a c t i c a l  l a t i t u d e  i n  manufacture while 
maintaining the  engineering i n t e g r i t y  of the  C E I .  
Functional  i n t e r f a c e s  s h a l l  s ~ e c i f y  t h e  input/output  
requirements of t h e  CEI i n  terms of vol tages ,  
p ressu res ,  a c c e l e r a t i o n s ,  l i m i t i n g  temperature 
ranges, thermal shock l i m i t a t i o n s ,  loads,  p u r i t y  
requirements f o r  chemicals,  e t c .  They may be the  
r e s u l t  of d i r e c t  mechanical in terconnect  of t h e  C E I  
t o  o t h e r  equ ipments / f ac i l f t i e s ,  o r  they may be t h e  
r e s u l t  of performance r e l a t i o n s h i p ,  e .g. ,  au to -p i lo t  
gain and space veh ic le  bending modes, l g n i t i o n  
response and space vehic le  p i t c h  and r o l l  r a t e s ,  e t c .  
( i n  circumstances where t h e r e  a re  d i s t i n c t  modes 
f o r  equipment, e . g . ,  ' s torage  mode, checkout mode, t rans-  
p o r t  mode, opera t iona l  mode, emergency modes, etc., 
and t h e  func t iona l  i n t e r f a c e s  d i f f e r  with t h e  change i n  
mode, t h e  requirements s h a l l  be spec i f i ed  i n  a  manner 
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to be clearly identifiable with each mode.) Toler- 
ancesestablished for functional interfaces shall be 
as broad as practical to permit use of unsophisticated 
equipment while maintaining the engineering integrity 
of the CEI. Incorporate, either directly or by 
reference, interface control drawings and/or other 
engineering documentation necessary to specify 
the mechanical and functional interfaces of the 
CEI with other equipment/facilities. . 

Paragraph 3.2.2, "Component Identification" - 
Identify components, or component equivalent 
items, incorporated in the CEI which, because 
of their engineering or supply significance, must 
be individually specified. List these items within 
the categories-established and defined in sub- 
paragraphs. The terms " component" and "property", 
include mechanical assemblies such as motors, 
drives, etc., as well as materials such as hydraulic 
fluids, fuels, lubricants, bonding agents, lox, 
etc., and tapes and/or decks containing computer 
programs, if part of the CEI. (For instructions 
on the preparation of a requirement specification 
for Government-Furnished Property, see Exhibit V; 
for instructions on the preparation of specifications 
for components and assemblies below CEI level, see 
Exhibit VI.) 

Paragraph 3.2.2.1, "Government-Furnished Property 
List" - List the Government-Furnished Provertv which - - 
the CEI must be designed to incorporate. *  he-. 
listing shall identify the property by reference, 
to its nomenclature, specification number, CEI 
number and, if appropriate, its part number. 
The term "Government-Furnished Property" includes 
both components and materials which mu,st.be '. 
incorporated into the design of the CEI. 

NOTE: The GFP list is a product,of program 
definition phase and shall be avail- 
able prior to the acquisition (design 
and development) phase. 

Para ra h 3.2.2.2, "Engineering -- Critical Corhponents 
&%st the engineering critical components 
within the CEI. Engineering critical components 
shall be identified-by nomenclature, 'specificqtion 
number, and, if appropriate, basic .part'.number. 
Components other than those listed as engineering 
critical shall be considered individually qualified, 
for purposes of reprocurement to support the CEI, 
upon acceptance by the procuring agency of the 
CEI itself as a qualified item. 
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NOTE: The con t rac to r  w i l l  be requi red  t o  
submit the  s p e c i f i c a t i o n s  f o r  
engineering c r i t i c a l  components 
t o  the  procuring agency f o r  review 
and approval p r i o r  t o t h e  s t a r t  of 
q u a l i f i c a t i o n  of the  component. 
The con t rac to r  w i l l  d e l i v e r  both 
the  s p e c i f i c a t i o n  and q u a l i f i c a t i o n  
da ta  f o r  an engineering c r i t i c a l  
component t o  the  procuring agency 
a t  the  t i m e  of  de l ive ry  of  the  
q u a l i f i c a t i o n  d a t a  f o r  the  CEI 
i t s e l f .  The i d e n t i f i c a t i o n  of  
engineering c r i t i c a l  components 
i s  normally accomplished during 
the  program d e f i n i t i o n  phase, 
and should be a v a i l a b l e  p r i o r  t o  
the  design and development phase. 

Paragraph 3.2.2.3, "Logis t ics  C r i t i c a l  Components 
L i s t "  - L i s t  the  l o g i s t i c s  c r i t i c a l  components 
wi th in  t h e  C E I  . Logis t i c s  c r i t i c a l  components 
s h a l l  be i d e n t i f i e d - b y  t h e i r  nomenclatuke , 
s p e c i f i c a t i o n  number and, i f  appropr ia te ,  p a r t  
number. 

NOTE: The ind iv idua l  s p e c i f i c a t i o n s  f o r  
l o g i s t i c s  c r i t i c a l  components w i l l  
normally be del ivered  t o  the  procuring 
agency a t  t h e  t i m e  of de l ive ry  of the  
q u a l i f i c a t i o n  da ta  on the  C E I  i t s e l f .  
The procuring agency w i l l  e s t a b l i s h  
requirements f o r  the  s e l e c t i o n  of  
l o g i s t i c s  c r i t i c a l  components, and f o r  
the  de l ive ry  of s p e c i f i c a t i o n s  f o r  
them, a s  p a r t  of the  design and develop- 
ment c o n t r a c t .  

This paragraph of  the  s p e c i f i c a t i o n  s h a l l  be 
amended t o  incorpora te  ind iv idua l  l o g i s t i c s  
c r i t i c a l  i tems as  they a r e  i d e n t i f i e d  during 
the  progress of design and development. 

Paraqraph 3.2.3. " T e d ~ n i c a l  Manuals" - Reference 
Section 6 ,  P a r t  1 1 ,  which i d e n t i f i e s  t h e  t echn ica l  
manuals which can be i d e n t i f i e d  with the  CEI, and 
which a r e  necessary t o  i t s  operat ion and maintenance. 

Paragraph 3.3.,  "Design and Construct ion" - Specify 
design and const ruct ion  requirements f o r  t h e  C E I .  
 his-includes both genera l  -design f e a t u r e s ,  e .  g. , 
dimensions and weight,  a s  we l l  a s  d e t a i l  s tandards 
and s p e c i f i c a t i o n s ,  which must be s a t i s f i e d  by the  
design and const ruct ion  of the  C E I .  To the  maximum 
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extent possible, requirements included, 
other than those included in paragraph 
3.3.1, shall be specified by reference to 
established NASA or NASA-designated military 
standards and specifications. Descriptive 
material may be included in the basic 
paragraph. For CEI's which directly support 
a program, a project(s) or system(s), the 
content of subparagraphs, with the exception 
of paragraph 3.3.1, represents recognition of a 
requirement established within the program, 
project, or system specification. The appro- 
priate paragraphs of the program, project, or 
system specification shall be referenced, and 
amended for applicability to the CEI. Intro- 
ductory requirements specified in subparagraphs 
shall include, but not be limited to, the 
following: 

Paragraph 3.3.1, "General Design Features" - 
Specify design features and physical 
characteristics of the CEI, e . g . ,  size,weight, 
shape, individual critical dimensions, etc. 
Requirements speci'fied may be descriptive, e.g., 
"access panels shall not be designed to carry 
primary structural loads," or expressed in 
quantitative terms, e-g., "the nominal diameter 
of the command module shall not exceed 13 feet." 
Requirements shall normally be verifiable by 
inspection of the CEI. Arrangement drawings, 
three-view drawings, list drawings, and equivalent 
engineering documentation may be incorporated 
either directly or by reference. 

Paragraph 3.3..2, "Selection of Specifications 
and Standards" - Svecifv reauirements. criteria. - - . ~  - -~ -. ~ - -  a - 2  

~~ - . - - - 

and constraints pertinent to the selection and 
impcsition of NASA, Federal, military and 
contractor specifications and standards, e.g., 
"all standards or specifications, other than 
those-established and approved for use by NASA 
must be approved by the procuring agency prior 
to incorporation into the C E I  specification." 
For a list of specifications and standards, 
see Federal Supply Classification Listing of DOD 
Standardization Documents or NASA equivalent. 
For use of specifications and standards, see DOD 
Manual 4120.3-M. For selection and preparation of 
drawings use MIL-D-1000 with NASA Drawin? Specifi- 
cation Cover Sheet, and MIL-STD-100. Form 1, 2 or 
3 drawings in accordance with MIL-D-1000 shall be 
specified by the procuring agency. 
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Paragraph 3.3.3, "Ma te r i a l s ,  P a r t s ,  and 
Proc.e'ssesW - Speci fy  requi rements  f o r ,  o r  p r o h i b i t  
t h e  u s e  o f ,  i n d i v i d u a l  and/or t ypes  of  m a t e r i a l s ,  
p a r t s  and p roces se s .  ~ a t e r i a l s i -  p a r t s  and 
p roces se s  inc luded  i n  t h i s  paragraph s h a l l  be  
i d e n t i f i e d  by r e f e r e n c e  t o  p e r t i n e n t  s p e c i f i c a t i o n s .  

Paragraph 3.3.4, "Standard and Commercial P a r t s "  - 
Speci fy  requi rements  p e r t i n e n t  t o  t h e  use  of  
s t anda rd  and commercial p a r t s .  

Paragraph 3.3.5, "Moisture and Fungus Res is tance"  - 
Speci fy  mo i s tu re  and fungus r e s i s t a n c e  requi rements .  

Paragraph 3.3.6,  "Corrosion of Metal P a r t s "  - 
Speci fy  requirements  f o r  t h e  u se  of  p r o t e c t i v e  
coa t ings ,  and o t h e r  c o r r o s i o n  c o n t r o l  requirements .  
Whenever d i s s i m i l a r  me ta l s  a r e  i n  d i r e c t  c o n t a c t ,  
t h e  method f o r  c o n t r o l l i n g  e l e c t r o l y t i c  co r ros ion  
s h a l l  be s p e c i f i e d .  

Paragraph 3.3.7, " I n t e r c h a n g e a b i l i t y  and Re-  
p l a c e a b i l i t y "  - Speci fy  requirements  f o r  
components, assemblies  and p a r t s  of t h e  C E I  
t o  be i n t e r changeab le  and r ep l aceab le .  
Requirements a r e  f o r  t h e  purpose of e s t a b l i s h -  
i ng  a  c o n d i t i o n  of de s ign ,  and a r e  n o t  t o  d e f i n e  
t h e  c o n d i t i o n s  of i n t e r c h a n g e a b i l i t y  t h a t  a r e  
r e q u i r e d  by t h e  assignment of  p a r t  numbers. 
For example, " a l l  a cces s  p l a t e s  f o r  t h e  space- 
c r a f t  s h a l l  be designed t o  be  r e a d i l y  removed 
and r ep l aced  by quick  d i s connec t s ,  and s h a l l  
be i n t e r changeab le  w i t h i n  a  t ype ,  model, series 
of t h e  s p a c e c r a f t  t o  t h e  e x t e n t  r e q u i r e d  by 
MIL-1-8500. " 

Paragraph 3.3.8,  "Workmanship" - Speci fy  t h e  
g e n e r a l  requi rements  f o r  workmanship i n c i d e n t  
t o . f a b r i c a t i o n  of t h e  C E I .  These requirements  
s h a l l  make t h e  in format ion  a v a i l a b l e  t o  t h e  
des igne r  s o  t h a t  it w i l l  be p rope r ly  c a l l e d  
o u t  on drawings and o t h e r  engineer ing  documentation. 
A sample e n t r y  might read:  "The C E I ,  i nc lud ing  
a l l  p a r t s  and assembl ies ,  s h a l l  be  cons t ruc t ed  
and f i n i s h e d  i n  accordance w i th  NASA-STD 
o r  MIL-STD 11 

Paragraph 3.3.9,  "Elec t romagnet ic  I n t e r f e r e n c e "  - 
Speci fy  requirements  r e l a 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 ,  i n  terms of t h e  environment which 
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the  CEI must a c c e p t  and t h e  environment 
which it gene ra t e s .  

Paragraph 3.3.10, " I d e n t i f i c a t i o n  and 
Marking" - Speci fy  t h e  i d e n t i f i c a t i o n  
and markins reauirements  f o r  t h e  CEI. 
~ d e n t i f i c a t i o n  -and Marking inc ludes  
coding requirements  f o r  w i r ing ,  plumbing, 
i d e n t i f i c a t i o n  and hazardous cond i t i ons ,  
e t c .  A sample e n t r y  might read:  " A l l  
e l e c t r i c a l  w i r ing  conta ined  i n  t h i s  CEI 
s h a l l  be i d e n t i f i e d  i n  accordance wi th  
NASA-STD o r  MIL-STD 11 

NOTE: I d e n t i f i c a t i o n  requirements  f o r  
purposes of con f igu ra t ion  manage- 
ment w i l l  b e  made a  c o n t r a c t u a l  
requirement  a s  p a r t  o f  t h e  con f igu ra t ion  
management package, us ing  E x h i b i t s  X 
and X I ,  and w i l l  n o t  be inco rpora t ed  
i n t o  t h e  C E I  s p e c i f i c a t i o n .  

Paragraph 3.3.11. "Storage" - Speci fy  
reauirements  ~ e c u l i a r  t o  makins t h e  CEI s t o r a b l e .  
This  s h a l l  i nk lude ,  b u t  n o t  b e - l i m i t e d  t o ,  
s p e c i f i c a t i o n  o f  maximum s t o r a g e  d u r a t i o n ,  
s t o r a g e  environment,  r e s t r i c t i o n s  p e r t a i n i n g  
t o  maintenance wh i l e  i n  s t o r a g e ,  etc. To 
t h e  e x t e n t  t h a t  s t o r a g e  environment has  
been s p e c i f i e d  i n  paragraphs 3.1.2.8 and 
3.2.1.2, it s h a l l  n o t  be redundant ly s p e c i f i e d  

Sec t ion  4 ,  " Q u a l i t y  Assurance Provis ions"  - 
Requirements s h a l l  i nc lude  a p p l i c a b l e  con ten t  of  

- 

"Apollo T e s t  Requirements," NHB 8080.1; 
NASA Q u a l i t y  P u b l i c a t i o n  NPC 200-3; 
and NASA R e l i a b i l i t y  Pub l i ca t ion  NPC 250-1. 
Requirements f o r  formal v e r i f i c a t i o n  of  t h e  
performance, des ign ,  and cons t ruc t ion  o f . t h e  
CEI s h a l l  be s p e c i f i e d .  Formal v e r i f i c a t i o n  
of  performance, des ign ,  and cons t ruc t ion  of  
t h e  CEI s h a l l  determine acceptance of  design 
and development eng inee r ing ,  under t h e  terms 
and cond i t i ons  of  t h e  design and development 
c o n t r a c t .  Formal v e r i f i c a t i o n  of performance, 
des ign ,  and cons t ruc t ion  of t h e  CEI s h a l l  determine 
acceptance of des ign  and development engineer ing ,  
under t h e  terms and cond i t i ons  o f  t h e  des ign  
and development c o n t r a c t .  Formal v e r i f i c a t i o n  
requirements  s h a l l  be  s p e c i f i e d  t o  a  l e v e l  of  
d e t a i l  which: 
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a .  Speci f ies  a  v e r i f i c a t i o n  requirement 
and method i n  Section 4 f o r  each 
performance and design requirement 
i n  Sect ion  3  of P a r t  I. The methods 
of v e r i f i c a t i o n  s p e c i f i e d  s h a l l  inc lude  
inspect ion  of the  C E I ,  review of 
a n a l y t i c a l  d a t a ,  demonstrations, t e s t  
and review of test  da ta .  

b  . Spec i f i e s  each requirement f o r  v e r i f i c a t i o n ,  
o t h e r  than by inspect ion  of the  C E I  t o  
the  l e v e l  of d e t a i l  necessary t o  c l e a r l y  
e s t a b l i s h  t h e  scope and accuracy of the  
t e s t  method . 

c .  Permits ready i d e n t i f i c a t i o n  of each 
v e r i f i c a t i o n  requirement s p e c i f i e d  i n  
Section 4 with the  appropr ia te  per- 
formance/design requirement paragraphs 
i n  Section 3, of P a r t  I .  

d. Al locates  v e r i f i c a t i o n  requirements t o  
the  subparagraphs. 

NOTE: Formal v e r i f i c a t i o n  t o  be s p e c i f i e d  
s h a l l  n o t  incorpora te ,  e i t h e r  
d i r e c t l y  o r  by reference ,  d e t a i l  
test planning documentation and 
opera t ing  i n s t r u c t i o n s .  Re- 
quirements s p e c i f i e d  s h a l l  be 
the  b a s i s  f o r  prepara t ion  and 
va l ida t ion  of such documents. 

Paragraph 4 . 1 ,  "Phase I Tes t /Ver i f ica t ion"  - 
The term "Phase I /Tes t  V e r i f i c a t i o n , "  i s  defined 
t o  inc lude  a l l  t e s t  and v e r i f i c a t i o n  of the  C E I ,  
o t h e r  than t h a t  accomplished during the  formal 
Phase I1 t e s t  ( see  Paragraph 4 . 2 ) .  Phase I t e s t /  
v e r i f i c a t i o n  i s  sub-divided i n t o  the  following 
broad types on the  b a s i s  of primary reasons f o r  
acquir ing  the  t e s t  da ta :  

a .  Engineering Tes t  and Evaluation: A n  i n t e g r a l  
p a r t  of  the  development process,  o r i e n t e d  
pr imar i ly  t o  acquire  da ta  t o  support  the  
design and development process,  e .g. ,  
spacec ra f t  s t r u c t u r a l  t e s t ,  ma te r i a l s  
test ,  e t c .  
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b  . Pre l imina ry  Q u a l i f  i c a t i ' o n  Tes'ts : Formal 
tests o r i e n t e d  p r i m a r i l y  t o  ach ieve  i n t e r i m  
acceptance  o f  performance and des ign  
c h a r a c t e r i s t i c s ,  p r i o r  t o  committing t h e  
CEI t o :  (1) manned o p e r a t i o n ,  (2) 
i n t e g r a t i n g  t e s t i n g  w i th  o t h e r  equipments 
and/or f a c i l i t i e s ,  and ( 3 )  a ' 

complete formal  q u a l i f i c a t i o n  program, e.g. ,  
p r e l imina ry  f l i g h t  r a t i n g  tests f o r  engines ,  
p r e l imina ry  exp los ive  c l a s s i f i c a t i o n  tests 
f o r  ordnance and p r o p e l l a n t s ,  e t c .  

c. Formal Q u a l i f i c a t i o n  Tes ts :  Formal tests 
o r i e n t e d  p r i m a r i l y  t o  s a t i s f y  s p e c i f i e d  
requirements  f o r  fo rma l  demonstrat ion o f  
performance and des ign  adequacy of  t h e  
C E I  . 

d.  R e l i a b i l i t y  T e s t s  and Analyses: Formal 
tests and ana lyses  o r i e n t e d  p r i m a r i l y  t o  
s a t i s f y  s p e c i f i e d  requirements  f o r  - 

demonstrated r e l i a b i l i t y .  

NOTE: Data which i s  inc luded  i n  r e l i a b i l i t y  
ana lyses  comes from many sou rces .  
" R e l i a b i l i t y  T e s t s ,  " a s  used h e r e i n ,  
a r e  l i m i t e d  t o  t e s t i n g  which would 
n o t  be  accomplished excep t  f o r  t h e  
need f o r  r e l i a b i l i t y  d a t a .  Re-  
quirements  s h a l l  be s p e c i f i e d  f o r  
r eco rd ing  d a t a  r e s u l t i n g  from 
o t h e r  than  r e l i a b i l i t y  tests f o r  
r e l i a b i l i t y  a n a l y s i s .  

e .  Engineer ing C r i t i c a l  Component Q u a l i f i d a t i o n :  
Formal q u a l i f i c a t i o n  o f  i d e n t i f i e d  and 
s p e c i f i e d  components/assemblies which a r e  
conta ined  i n ,  and/or a r e  a  p a r t  o f ,  a  CEI . 
~ l l  requirements  f o r  Phase I t e s t / v e r i f i c a t i o n  
s h a l l  be  inc luded  i n  sub-paragraphs.  

Paragraph 4 . 1 . 1 ,  "Enqineer ing T e s t  and Evalua t ion"  
l o r  Development T e s t )  - Engineering tests which 
s a t i s f y  one o r  more o f  t he - fo l lowing  c r i t e r i a :  

a .  Require use o f  Government t e s t  f a c i l i t i e s ,  
e . g . ,  v e r i f i c a t i o n  o f  requirements  
s p e c i f i e d  i n  paragraph 3.1.2.4,  
"Environmental,  " o t h e r  than  Phase I1 
t e s t i n g .  
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b.  Are in tended  t o  be t h e  only source  
o f  d a t a  t o  s a t i s f y  s p e c i f i c  re -  
quirements  i n  Sec t ion  3, e . g . ,  s t a t i c  
t e s t  o f  s p a c e c r a f t  s t r u c t u r e  t o  s a t i s f y  
requirements  i n  paragraph 3.1.1.1, 
"Primary Performance C h a r a c t e r i s t i c s , "  
and/or paragraph 3.3.1,  "General Design 
F e a t u r e s , "  s c reen  room t e s t i n g  t o  
s a t i s f y  requirements  i n  paragraph 
3.3.9,  "Electromagnet ic  I n t e r f e r e n c e , "  
e t c .  

c. Must be  accomplished a s  p a r t  of an 
i n t e g r a t e d  t e s t  program invo lv ing  o t h e r  
system/inventory equipment, e : g . ,  
v e r i f i c a t i o n  of requirements  I n  
paragraph 3.2.1.2, "Deta i led  I n t e r f a c e  
Requirements." Routine engineer ing  and 
l abo ra to ry  tests accomplished i n  suppor t  
o f  design and development, which do 
n o t  s a t i s f y  one o r  more of t h e  c r i t e r i a  
above, s h a l l  n o t  be s p e c i f i e d .  

NOTE : Requirements f o r  v e r i f i c a t i o n  
inc luded  i n  t h e  p r o j e c t  o r  
system s p e c i f i c a t i o n ,  which a r e  
d i r e c t l y  r e l a t e d  t o  r equ i r e -  
ments s p e c i f i e d  h e r e i n ,  may be 
inco rpora t ed  by r e fe rence  t o  
avoid redundancy. 

Paragraph 4.1.2,  "Pre l iminary  Q u a l i f i c a t i o n .  Tes t s "  - 
Speci fy  only those  p re l imina ry  q u a l i f i c a t i o n  t e s t s  
which r e q u i r e  formal r ecogn i t i on  by NASA, e .g . ,  
v e r i f i c a t i o n  of requirements  s p e c i f i e d  i n  paragraph 
3.1.2.7,  "Safe ty"  p r i o r  t o  t h e  i n t r o d u c t i o n  of 
t h e  C E I  i n t o  a  Government t e s t  f a c i l i t y ;  pre-  
l iminary  f l i g h t  r a t i n g  t e s t s  on engines  p r i o r  t o  
f i r s t  f l i g h t  and/or s t a r t  o f  formal q u a l i f i c a t i o n ;  
e t c .  Pre l iminary  q u a l i f i c a t i o n  t e s t i n g  accomplished 
by t h e  c o n t r a c t o r  i n  suppor t  of design and de- 
velopment which does n o t  r e q u i r e  r ecogn i t i on  by 
NASA, o t h e r  than  t h a t  it i s  wi th in  t h e  gene ra l  
terms and cond i t i ons  of t h e  c o n t r a c t ,  s h a l l  n o t  
be s p e c i f i e d .  Requirements f o r  pre l iminary  
q u a l i f i c a t i o n s  s h a l l  r e f e rence  s p e c i f i c  re -  
quirements  i n  Sec t ion  3  i f  t h e s e  t e s t s  a r e  t o  
be t h e  formal b a s i s  f o r  t h e  v e r i f i c a t i o n  t h a t  
s p e c i f i c  requirements  o f  Sec t ion  3  have been 
s a t i s f i e d .  
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Paragraph 4.1.3, "Formal Q u a l i f i c a t i o r i  Tes t s "  - 
Speci fy  requirements  f o r  formal  q u a l i f i c a t i o n  of  
t h e  CEI t o  demonstrate  and/or v e r i f y  t h a t  each 
requirement  e s t a b l i s h e d  i n  Sec t ion  3  has  been 
s a t i s f i e d .  The requirements  and method o f  
v e r i f i c a t i o n  f o r  each requirement  s p e c i f i e d  i n  
Sec t ion  3  s h a l l  be  s p e c i f i e d  wi th  t h e  fo l lowing  
except ions :  

a .  The requirement  i n  S e c t i o n  3  has  been 
i d e n t i f i e d  w i th ,  and v e r i f i c a t i o n  t h a t  
it has  been s a t i s f i e d ,  has  been ac- 
complished by, one of  t h e  tests in-  
c luded i n  paragraphs 4 . 1 . 1  and 4.1.2. 

b .  The requirement  i n  Sec t ion  3  i s  p e c u l i a r  
t o  paragraph 3.1.2.1,  " R e l i a b i l i t y . "  
v e r i f i c a t i o n  of r e l i a b i l i t y  requirements  
s h a l l  be  t r e a t e d  i n  paragraph 4 . 1 . 4 .  

c .  The requirement  i n  Sec t ion  3 i s  p e c u l i a r  
t o  Phase I1 type  system t e s t i n g  and w i l l  
be i d e n t i f i e d  i n  paragraph 4.2. , 

V e r i f i c a t i o n  o f  each requirement  s h a l l  be  accomplished 
by i n s p e c t i o n ,  o r  review of a n a l y t i c a l  d a t a ,  o r  
by demonstrat ion,  o r  t es t  and review of  tes t  d a t a ,  
o r  combinations o f  t h e s e .  Th i s  paragraph may 
con ta in  a  sub-paragraph f o r  each of  t h e  p r i n c i p a l  
methods of  v e r i f i c a t i o n ,  and s p e c i f y  t h e  re- 
quirements  of  S e c t i o n  3  t o  be  v e r i f i e d  by t h e  
method. 

Paragraph 4 . 1 . 4 ,  " R e l i a b i l i t y  T e s t s  and Analyses" - 
Requirement f o r  ana lyses  t o  v e r i f y  requirements  
o f  paragraph 3.1.2.1 which have been s a t i s f i e d ,  
s h a l l  be s p e c i f i e d .  This  shall i nc lude  t h e  sou rces  
of  d a t a ,  volume of d a t a ,  and assumptions b a s i c  
t o  t h e  v a l i d i t y  o f  raw d a t a  i n p u t ,  and a n a l y t i c a l  
method. Requirements f o r  t e s t i n g  which a r e  t o  
be accomplished s p e c i f i c a l l y  and s o l e l y  t o  acqu i r e  
r e l i a b i l i t y  d a t a  s h a l l  be inc luded  t o  t h e  l e v e l  
o f  d e t a i l  necessary  t o  e s t a b l i s h  t h e  scope and 
accuracy o f  t h e  r e l i a b i l i t y  d a t a  t o  be acqui red ,  
and t h e  scope of  t h e  t es t  program. 

Paragraph 4.1.5,  "Engineer ing C r i t i c a l  Component 
Q u a l i f i c a t i o n "  - I d e n t i f y ,  f o r  each of  t h e  
engineer ing  c r i t i c a l  components l i s t e d  i n  
paragraph 3.2.2.2,  the s p e c i f i c a t i o n  which 
con ta in s  i t s  formal  q u a l i f i c a t i o n  t e s t  re- 
quirements .  
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directly support 
paragraph shall 

identify requirements specified in Section 3 
which cannot be verified until the CEI is 
assembled into or used with other project or system 
equipment, and verification that the requirement 
has been satisfied must be listed as a Phase I1 
test requirement. 

Section 5, "Preparation for Delivery1' - This Section 
is not applicable to Part I of the End Item Detail 
Specification. CEI requirements pertinent to the 
transportation and handling of the CEI, which must 
be incorporated in design, shall be specified in 
paraqraph 3.1.2.5, "Transportability." CEI requirements 
pertinent to transportation environment and storage 
environment which must be incorporated in design shall 
be specified in paragraph 3.2.1.2, "Detailed Interface - 
Definition," and paragraph 3.3.11., "Storage," respectively. 
Requirements' for preparation of the praduced hardware 
for delivery and shipment are contained in Section 5 
of Part I1 of the specification. 

Section 6 ,  "Notes" - This Section shall include 
information which is stated here for administrative 
convenience only, and is not a part of the specification 
for the CEI in the contractual sense, i.e., it shall 
not - include requirements which constrain design, 
development, and qualification of the CEI and require 
compliance by a contractor. Information of importance 
to the procuring agency in using the particular 
specification as a contractual instrument for acquisition 
of the CEI, either initially, or for follow-on procurement 
shall be included. 

Para ra h 6.1, "Supplemental Informatic - 
&information or rationale which will 
be of assistance in understanding the specification 
itself or using the CEI it specifies, may be included, 
e.g., technical data and/or manual ordering instructions. 

Paragraph 6.2, "Alternate Source Qualification" - 
When a CEI is fabricated bv an alternate source (other 
than the one who initially-developed and qualified the 
CEI deslgn) formal qualification testing of the CEI 
will be required to demonstrate and verify the capability 
of the alternate source to produce the CEI to the require- 
ments of this specification without degradation in its 
performance or reliability. (See Part 11, Paragraph 10.2). 
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Section 10, "Appendix" - Requirements specified in the 
Appendix are contractually a part of the specification, 
and to the extent they impose requirements on design, 
development and qualification of the CEI, they must be 
satisfied. This section shall include, but not be 
limited to requirements which are: 

a. Bound separately for convenience as in the 
case of a classified appendix or a large 
body of statistical data. 

b. Are of a temporary nature, as in the case 
of an interim performance requirement for 
early test models of the CEI. (Requirements 
peculiar to early test units of the CEI shall 
be specified in the appendix which adds to, 
deletes, changes, or establishes new re- 
quirements applicable to Sections 3 and 4 
of Part I.) Instrumentation requirements 
for the test units of the CEI shall be 
specified only to the level of detail 
necessary to establish the type and total 
capacity, of the instrumentation. Re- 
quirements (with the exception of 
instrumentation) shall be specified to the 
level of detail required by the paragraph in 
Section 3 and 4 of Part I to which they are 
related. 

6.4 Detailed Instructions - for thepreparation of Contract 
End Item Detail Specification, Part 11. 

The following instructional paragraphs are numbered or 
otherwise identified to refer directly to the sample 
formats attached. The sample formats are: 

Sample Format "C" - CEI Specification Part I1 
Title Page 

Sample Format "D" - Part I1 of CEI Specification 
"Title Pagew- The title page shall conform to the 
format of Sample Format "C". The identifying 
information appearing on this page shall be 
identical to the respective element of information 
appearing on the CEI Specification Title Page for 
Part I. 
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Sect ion  1, "Scope" - This  Sec t ion  of P a r t  I1 
of t h e  C E I  S p e c i f i c a t i o n  s h a l l  bes in  wi th  t h e  
opening paragraph shown i n  sample-Format "D", 
followed by paragraph 1.1, "Product  Con- 
f i g u r a t i o n  Base l ine  Acceptance". Paragraph 
1.1 s h a l l  begin w i t h  t h e  s ta tement  shown i n  
Sample Format "Dl'. 

Sec t ion  2 ,  "Applicable  Documents" - This  
Sec t ion  of t h e  C E I  S p e c i f i c a t i o n  s h a l l  begin 
wi th  t h e  l ead  phrase  contained i n  Sample 
Format "D". Ca tegor i za t ion  of e n t r i e s  s h a l l  
conform wi th  Sample Format "D" .  L i s t  on ly  those  
documents ( s p e c i f i c a t i o n s ,  s t anda rds ,  b u l l e t i n s ,  
manuals, e t c . ) ,  which a r e  a p p l i c a b l e  t o  para- 
graphs wi th in  t h e  body of t h e  S p e c i f i c a t i o n .  
Within t h e  body of t h e  S p e c i f i c a t i o n ,  r e f e r e n c e  
t o  t hose  documents s h a l l  be made by r e fe rence  
t o  t h e i r  b a s i c  document number o r  o t h e r  appro- 
p r i a t e  des igna t ion .  Refer  t o  Defense Standard- 
i z a t i o n  Manual 4120.3-M f o r  f u r t h e r  i n s t r u c t i o n s  
on l i s t i n g  of a p p l i c a b l e  documents. 

Sec t ion  3 ,  "Requirements" - This  Sec t ion  s h a l l  spec- 
i f y  performance, product  con f igu ra t ion  and s t an -  
dards  of manufacture,  manufacturing p roces ses ,  
and product ion  which must be v e r i f i e d  a t  t h e  t ime 
and p l ace  of d e l i v e r y  t o  e s t a b l i s h  t h e  q u a l i t y  of 
t h e  C E I  a s  manufactured. Each requirements  t o  
be s p e c i f i e d  must s a t i s f y  t h e  fo l lowing  c r i t e r i a :  

a. There s h a l l  be a  d i r e c t  means of t e s t i n g /  
v e r i f y i n g , t h a t  t h e  requirement  has  been 
s a t i s f i e d  i n ' s e c t i o n  4 ,  P a r t  11. 

b. The t e s t / v e r i f i c a t i o n  which formal ly  
demonstrates  t h a t  t h e  requirement  has  
been s a t i s f i e d  s h a l l  be accomplished 
a t  t h e  p l a c e  of manufacture of t h e  CEI. 

c .  The requirements  must be v e r i f i e d  a t  t h e  
t ime of acceptance t o  a s s u r e  t h a t  manufac- 
t u r i n g  c o n t r o l  has  been main ta ined ,  and t h a t  
t h e  CEI, a s  f a b r i c a t e d ,  w i l l  f unc t ion  t o  
s a t i s f y  t h e  requirements  of i t s  use.  
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d. The requirement  s h a l l  be  s p e c i f i e d  
i n  p h y s i c a l l y  measurable terms, wi th  
t o l e r a n c e s .  

I n t roduc to ry  m a t e r i a l  may be i nc luded  i n  b a s i c  
paragraph "Sec t ion  3" and requirements  s h a l l  be 
s p e c i f i e d  i n  sub-paragraphs.  

Paragraph 3.1,  " Performance" - Spec i fy  
performance requirements  f o r  t h e  CEI which 
are i n  consonance w i t h  t h e  c r i t e r i a  s t a t e d  
i n  paragraph 3 ,  "Requirements." Performance 
f e a t u r e s  i nc luded  h e r e i n  s h a l l  be  s p e c i f i e d  
a t  environmental  c o n d i t i o n s  normal t o  t h e  
manufactur ing p roces s  and/or t h e  p l a c e  o f  
acceptance ,  and n o t  a t t empt  t o  s imu la t e  t h e  
environment i n  which t h e  CEI w i l l  be used. 
This  paragraph s h a l l  spec i fy  t hose  performance 
f e a t u r e s  which cannot  be  assumed a s  t h e  
n a t u r a l  consequence of  drawing compliance. 
Requirements s h a l l  be  s p e c i f i e d  i n  terms of  
t h e  CEI i t s e l f ,  i n  terms o f  p h y s i c a l l y  
measurable p r o p e r t i e s ,  w i t h  t o l e r a n c e s .  
Performance requirements  may i n c l u d e  f e a t u r e s  
which must be v e r i f i e d  by preassembly, 
s t a t i o n ,  o r  manufactur ing t e s t / v e r i f i c a t i o n .  
Requirements f o r  t e s t / v e r i f i c a t i o n s ,  which 
s h a l l  be accomplished p r i o r  t o  f i n a l  assembly, 
may be s p e c i f i e d  d i r e c t l y ,  o r  by r e f e r e n c e  
t o  manufacturing and p roces s ing  s p e c i f i c a t i o n s .  
Requirements s h a l l  be  t o  t h e  l e v e l  o f  d e t a i l  
necessary  t o  e s t a b l i s h  l i m i t s  f o r  t h e  test/ 
v e r i f i c a t i o n  method t o  be s p e c i f i e d  i n  
Sec t ion  4 ,  P a r t  11. I n d i v i d u a l  requirements  
S h a l l  be s p e c i f i e d  i n  sub-paragraphs . 
Paragraph 3 .2 ,  "Product  Conf igura t ion"-  
Spec i fy  t h e  product  c o n f i g u r a t i o n  requirements  
f o r  t h e  CEI. Inc lude  a  l i s t i n g  o f  Government- 
fu rn i shed  p rope r ty  i nco rpo ra t ed  i n  t h e  CEI 
du r ing  f a b r i c a t i o n .  Spec i fy  t h e  product ion  
drawings f o r  f a b r i c a t i o n  of t h e  CEI. S tandards  
and s p e c i f i c a t i o n s  f o r  f a b k a t i o n  of  t h e  CEI 
which d e f i n e  q u a l i t y  and c o n s t r u c t i o n  which 
i s  t o  be a  cond i t i on  of  acceptance  of  t h e  CEI 
s h a l l  be inc luded .  Bas i c  paragraph 3 . 2  may 
inc lude  d e s c r i p t i v e  m a t e r i a l  o r  m a t e r i a l  
inc luded  f o r  purposes  of c o n t i n u i t y .  Require- 
ments s h a l l  be  s p e c i f i e d  i n  sub-paragraphs.  
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Para.graph 3.2.1, "Manufacturing Drawinqs" - 
~ e q i n  wi th  t h e  s t a t emen t  shown i n  Sample 
~ o i - m a t  "Dl ' .  Spec i fy  t h e  drawings which 
a r e  t h e  b a s i s  f o r  c o n t r o l  of product ion  of 
t h e  C E I .  The product ion  drawings s h a l l  be 
incorpora ted  by r e fe rence  t o  t h e  t o p  drawing 
f o r  t h e  CEI. The method of r e f e rence  s h a l l  
c l e a r l y  s p e c i f y  t h a t  i nco rpora t ion  of t h e  
t o p  drawing by r e f e r e n c e  inc ludes  a l l  
drawings and eng inee r ing  d a t a  assembled by 
t h e  top  drawing. Drawings s p e c i f i e d  h e r e i n  
s h a l l  r e f l e c t  a l l  engineer ing  changes 
approved f o r  i nco rpora t ion  i n t o  t h e  CEI. 

NOTE: This  i nc ludes  changes approved 
by t h e  procur ing  agency a s  
w e l l  a s  changes r e l e a s e d  by 
t h e  c o n t r a c t o r  which do n o t  
r e q u i r e  procur ing  agency approval .  

Drawings s p e c i f i e d  s h a l l  i d e n t i f y  by e x a c t  
p a r t  number, each i tem of  Government-furnished 
proper ty  r e q u i r e d  f o r  assembly i n t o  t h e  CEI 
dur ing  t h e  manufacturing process .  The t o p  
drawing t o  be r e f e renced  s h a l l  be i d e n t i f i e d  
t o  t h e  CEI by inc lud ing ,  on t h e  drawing, 
t h e  CEI number, drawing number, CEI 
nomenclature,  and code f o r  t h e  des ign  a c t i v i t y  
(Manufacturers Code Handbook H4-1) . Other  
i d e n t i f y i n g  d a t a  may be inc luded .  (See 
E x h i b i t  X) . 
Paragraph 3.2.2,  "Government-Furnished Prope'rty 
Lis t1 ' -  Each i t em of  Government-furnished 
p rope r ty  s p e c i f i e d  f o r  i nco rpora t ion  i n t o  t h e  
CEI dur ing  t h e  manufacturing p roces s ,  by t h e  
pKoduction drawings inco rpora t ed  i n  paragraph 
3.2.1, "Product ion Drawings," s h a l l  be i d e n t i f i e d  
by nomenclature and p a r t  number, 

Paragraph 3.2.. 3 ,  "Standards of  : Mznufacturi.na, 
Manufacturing Processes ,  and Product ion" - 
Inc lude  those  s t anda rds  of  manufacture,  
manufacturing processes ,  and product ion ,  
which, because of  t h e i r  s i g n i f i c a n c e ,  must 
be s p e c i f i c a l l y  i d e n t i f i e d  a s  p a r t  o f  t h e  
product ion conf igu ra t ion  b a s e l i n e .  Spec i fy  
only those  s t anda rds  and s p e c i f i c a t i o n s  
which a r e  of such n a t u r e  t h a t  any change t o  
them s h a l l  be cons idered  a s  C la s s  I engineer ing  
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change and requ i re  p r i o r  approval of the  
procuring agency, e .g . ,  s tandards f o r  
i d e n t i f i c a t i o n  and marking o r  wir ing  and 
tubing,  s ince  such marking is  b a s i c  t o  
s a f e t y  and t o  the  prepara t ion  of manuals; 
s tandards f o r  a  bonding process,  where a 
change may requ i re  a  r e q u a l i f i c a t i o n  of 
the  s t r u c t u r a l  i n t e g r i t y  of the  C E I ;  etc. 
To the  maximum e x t e n t  poss ib le ,  require-  
ments s h a l l  be  incorporated by reference  
t o  e s t a b l i s h e d  Government s tandards approved 
f o r  NASA use. Contractor  and/or indus t ry  
standards must be s p e c i f i c a l l y  approved 
by the  procuring agency p r i o r  t o  in-  
corporat ion.  Requirements s h a l l  be 
s p e c i f i e d  t o  the  l e v e l  of d e t a i l  necessary 
t o  c l e a r l y  e s t a b l i s h  l i m i t s  f o r  the  t e s t /  
v e r i f i c a t i o n s  t o  be s p e c i f i e d  i n  Section 
4 ,  P a r t  11. Individual  requirements s h a l l  
be spec i f i ed  i n  sub-paragraphs . 

Section 4 ,  "Qua l i ty  Assurance" - This Sect ion  s h a l l  
begin w i t h  t he  paragraph contained i n  Sample Format 
"D". I t  s h a l l  include appl icable  content  of "Apollo 
T e s t  Requirements," NHB 8080.1: NASA Q u a l i t y  Pub- 
l i c a t i o n s  NHB 5300-4(1B) and NPC 200-3, and 
NASA R e l i a b i l i t y  Publ ica t ion  NPC 250-1. Specify 
only the  s p e c i f i c  t e s t / v e r i f i c a t i o n s  whi'ch must 
be accomplished t o  s a t i s f y  a l l  requirements 
s p e c i f i e d  i n  Sect ion  3 of P a r t  11. T e s t / v e r i f i c a t i o n s  
t o  assure con t ro l  of q u a l i t y  during the  manufacturing 
process n o t  s p e c i f i c a l l y  included s h a l l  be ac- 
complished by rou t ine  manufacturing l e v e l  su rve i l -  
lance a s  required by the  l o c a l  r ep resen ta t ive  of 
t h e  procuring agency (NASA Plan t  Representat ive,  
o r  equivalent )  . Each t e s t / v e r i f  i c a t i o n  spec i f i ed  
s h a l l  be witnessed, o r  the  con t rac to r  record of t h e  
t e s t / v e r i f  i c a t i o n  reviewed, a t  t i m e  of acceptance 
of each u n i t  of the  C E I ,  hence a l l  t e s t s / v e r i f i c a t i o n s  
included a r e  i d e n t i f i e d  a s  acceptance t e s t  
v e r i f i c a t i o n s .  T e s t / v e r i f i c a t i o n s  s h a l l  be ac- 
complished during the  manufacturing process,  o r  
a t  time of de l ive ry ,  t o  e s t a b l i s h  the  q u a l i t y  of 
t h e  C E I  a s  f ab r i ca ted  and assembled. Each t e s t /  
v e r i f i c a t i o n  requirement s h a l l  be s p e c i f i e d  t o  
t h e  l e v e l  of d e t a i l  necessary t o :  

a .  Iden t i fy  each t e s t / v e r i f i c a t i o n  with 
the  requirement i n  Section 3 of  P a r t  11, which 
it s a t i s f i e s .  
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b. Es tab l i sh  t h e  method f o r  each t e s t /  
v e r i f i c a t i o n .  Methods of t e s t /  
v e r i f i c a t i o n  inc lude  inspec t ion ,  
demonstration, t e s t  o r  combinations 
the reof .  

c .  Es tab l i sh ,  f o r  each method r e l a t e d  
t o  each t e s t / v e r i f i c a t i o n ,  s p e c i f i c  
l i m i t s  which s h a l l  r ep resen t  a  c l e a r  
b a s i s  f o r  decis ion  a s  t o  the  q u a l i t y ,  
and t h e  a c c e p t a b i l i t y ,  of t h e  C E I .  

d. Es tab l i sh  t h e  accuracy of each t e s t /  
v e r i f i c a t i o n .  Introductory mate r i a l  
may be included i n  b a s i c  paragraph, 
Sect ion 4 .  Requirements s h a l l  be 
s p e c i f i e d  i n  sub-paragraphs. 

Paragraph 4 . 1 ,  "Product Performance' and 
Configuration Requirement/Qua'li t y  Veri f  c i a t i o n  
Cross Reference Index" - This index i d e n t i f i e s  
each q u a l i t y  v e r i f i c a t i o n  i n  Sect ion  4 ,  P a r t  11, 
with the  requirement i n  Sect ion  3 of P a r t  11, 
which it v e r i f i e s .  The index s h a l l  be an 
ordered l i s t  of the  requirements i n  Section 3 
of P a r t  11, i n  t h e  order  i n  which they a r e  
spec i f i ed  and i d e n t i f i e d  by t h e  paragraph number 
e s t a b l i s h i n g  the  requirement. 

Paragraph 4.2, "Test /Verif icat i 'onsn- The t e s t /  
v e r i f i c a t i o n s  requi red  t o  s a t i s f y  each re- 
quirement i n  s e c t i o n  3 of P a r t  II s h a l l  be 
spec i f i ed .  Each inspect ion ,  demonstration 
and t e s t  s h a l l  be s p e c i f i e d  t o  a  l e v e l  of 
d e t a i l  which c l e a r l y  e s t a b l i s h e s  the  v a l i d i t y  
and accuracy of the  t e s t / v e r i  f  i c a t i o n .  The 
t e s t / v e r i f i c a t i o n  s h a l l  permit a  c l e a r ,  non- 
sub jec t ive  determination of  t h e  q u a l i t y  of 
the  C E I .  The t e s t s / v e r i f i c a t i o n s  spec i f i ed  
i n  sub-paragraphs s h a l l  be s p e c i f i e d  t o  a  
l e v e l  of de ta i l -  which s a t i s f i e s  t h e  following 
c r i t e r i a :  

a .  Inspect ions  and/or demonstrations s h a l l  
be s t a t e d  t o  q u a n t i t a t i v e l y  speci fy  
and def ine  the  l i m i t s  f o r  the  ac- 
ceptable  condit ion.  In  genera l ,  
v e r i f i c a t i o n  of q u a l i t y  by inspect ion  
and/or demonstration i n  support  of 
acceptance t e s t i n g  s h a l l  be l imi ted  
t o  v e r i f i c a t i o n  of cons t ruct ion  
f e a t u r e s  of the  C E I ,  e .g . ,  inspec- 
t i o n  f o r  proper wire coding; 
determination of s p e c i f i c  physica l  
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dimensions; i n s p e c t i o n  o f  
p roduct ion  r eco rds  t o  v e r i f y  
i n s t a l l a t i o n  of  Government- 
fu rn i shed  p rope r ty ;  e t c .  

b .  T e s t s  s h a l l  be  s p e c i f i e d ,  i n  
q u a n t i t a t i v e  t e r m s  wi th  t o l e r a n c e s ,  
t o  t h e  l e v e l  of  d e t a i l  necessary  
t o  c l e a r l y  e s t a b l i s h  t h e  test 
method, t h e  c r e d i b i l i t y  o f  t h e  
t es t  method, t h e  v a l i d i t y  o f  t h e  
t es t  d a t a ,  and t h e  a c t u a l  measure- 
ment va lues .  

c. Where r eco rds  gene ra t ed  du r ing  t h e  
manufactur ing p roces s  a r e  t o  be  
used a s  p a r t  of  acceptance  test /  
v e r i f i c a t i o n ,  t h e  method of  e s t a b l i s h i n g  
t h e  v a l i d i t y  o f  t h e  r eco rd ,  a s  w e l l  
a s  r e c o r d  con ten t  s h a l l  be  s p e c i f i e d .  

Paragraph 4.2.1,  "Drawing Compliance" - Speci fy  
t h e  method f o r  v e r i f y i n g  t h a t  t h e  CEI, a s  
f a b r i c a t e d  and assembled i s  conf igured  t o  
conform t o  t h e  drawings s p e c i f i e d  i n  paragraph 
3.2.1 of P a r t  11, and has  i nco rpo ra t ed  t h e  
Government-furnished p rope r ty  s p e c i f i e d  i n  
paragraph 3.2.2 of  P a r t  11. To t h e  e x t e n t  
p r a c t i c a l ,  t h i s  s h a l l  be accomplished by 
i n s p e c t i o n  a t  t h e  t i m e  and p l a c e  of ac- 
ceptance o f  t h e  CEI. The " a s  manufactured" 
con f igu ra t i on  of  t h e  C E I ' s  which cannot  be 
i n spec t ed  i n  f u l l y  assembled cond i t i on ,  t o  
t h e  l e v e l  of d e t a i l  necessary  t o  f u l l y  
e s t a b l i s h  con f igu ra t i on  conformance t o  t h e  
drawing (complex CEI 's  h e r m e t i c a l l y  s e a l e d  
u n i t s ,  e l e c t r o n i c  equipment assembled i n t o  
c a b i n e t s ,  e tc .)  , s h a l l  be  v e r i f i e d  by 
r e f e r e n c e  t o  manufactur ing r eco rds  (see 
E x h i b i t  X I I I )  . 

Sec t ion  5 ,  "P repa ra t i on  f o r  Del ivery"  - Speci fy  t h e  
requirements  f o r  p r e s e r v a t i o n ,  packaging, packing,  
marking, and o therwise  p repa r ing  t h e  CEI f o r  sh ip -  
ment. The l e v e l s  o f  packing,  a r e  a s  de f ined  i n  
Federa l  Standard 102. Where approved NASA o r  
NASA des igna ted  M i l i t a r y  S p e c i f i c a t i o n s ,  o r  
NASA e q u i v a l e n t ,  a r e  adequate  t o  s a t i s f y  c u r r e n t  
requirements  f o r  t h e  i t e m  and components t h e r e o f ,  
a r e f e r e n c e  should be i nco rpo ra t ed  i n  l i e u  of  p rovid ing  
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d u p l i c a t e d  d e t a i l e d  requi rements .  Where s u i t a b l e  
s p e c i f i c a t i o n s  do n o t  e x i s t ,  requirements  p e c u l i a r  
t o  t h e  CEI s h a l l  be  s p e c i f i e d  i n  sub-paragraphs.  

Paragraph 5.1.  "P re se rva t ion  and Packaging" - 
The requirements  f o r  p r e s e r v a t i o n  and packaging 
s h a l l  be s p e c i f i e d  and s h a l l  i nc lude  c l ean ing  
and d ry ing  a s  may be  r e q u i r e d  and a p p r o p r i a t e  
p r e s e r v a t i o n  method s e l e c t e d  from Sec t ion  3  
of  S p e c i f i c a t i o n  MIL-P-116, o r  a p p l i c a b l e  
NASA S p e c i f i c a t i o n  . S e c t i o n  of  p rope r  
method s h a l l  be determined by t h e  charac-  
ter is t ics  of  t h e  i t e m  and a n t i c i p a t e d  t r a n s i t  
and s t o r a g e  c o n d i t i o n s .  I n c l u d e a s  p a r t  of  
t h e  packaging requirements  any a p p r o p r i a t e  
wrappings,  i n t e r i o r  cushioning and u n i t  
c o n t a i n e r s .  ~ e q u i r e m e n t s  s h a l l  be  s p e c i f i e d  
i n  sub-paragraphs t o  i n c l u d e ,  b u t  n o t  be l i m i t e d  
t o  : 

Paragraph 5.1.1,  "Cleaning" - The a p p l i c a b l e  
c l e a n i n g  process  from paragraph 3.2 of 
S p e c i f i c a t i o n  MIL-P-116 o r  NASA e q u i v a l e n t ,  
s h a l l  be  s p e c i f i e d .  

Paragraph 5.1.2,  "Drying" - The d ry ing  process  
a p p l i c a b l e  t o  t h e  CEI from paraaraph 3 . 3  of  
s p e c i f i c a t i o n  MIL-P-116, O ~ - N A S ~  e q u i v a l e n t  
s h a l l  be  s p e c i f i e d .  

Paragraph 5 .1 .3 ,  "Levels o f  Packaging1' - Speci fy  
t h e  p r e s e r v a t i o n  and packaging requi rements  re- 
l a t e d  t o  each of t h e  s p e c i f i c  s t o r a g e  pe r iods  
de f ined  i n  t h e  fo l lowing  sub-paragraphs.  

Paragraph 5.1.3.1,  "Immediate Use" - Speci fy  
p r e s e r v a t i o n  and packaging requirements  
i n c i d e n t  t o  p repa r ing  t h e  C E I  f o r  shipment 
and immediate use a t  d e s t i n a t i o n .  P re se r -  
v a t i o n  and packaging f o r  immediate use  i s  
de f ined  t o  be  t h e  minimum needed t o  adequate ly  
p r o t e c t  t h e  i t e m ( s )  a g a i n s t  environmental  
and p h y s i c a l  hazards  du r ing  handl ing  and 
t r a n s i t  t o  d e s t i n a t i o n  f o r  immediate use .  
Normally, requirements  compatible  w i th  MIL- 
P-116 w i l l  s u f f i c e  f o r  t h i s  l e v e l  u n l e s s ,  
because of  p e c u l i a r  i t e m  c h a r a c t e r i s t i c s ,  
a d d i t i o n a l  environmental  p r o t e c t i o n  i s  
r e q u i r e d .  
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Paragraph 5.1.3.2,  "Limited S torage"  - 
Specify p re se rva t ion  end packaging re -  
quirements  i n c i d e n t  t o  prepar ing  t h e  
CEI f o r  shipment a s  w e l l  a s  l i m i t e d  
s to rage .  P re se rva t ion  and packaging 
requirements  f o r  t h i s  p r o t e c t i v e  l e v e l  
s h a l l  be s u f f i c i e n t  t o  provide  adequate  
p r o t e c t i o n  t o  t h e  i t e m t s )  a g a i n s t  en- 
vironmental and p h y s i c a l  hazards  dur ing  
handl ing  and t r a n s m i t  t o  d e s t i n a t i o n  and 
f o r  a  s p e c i f i e d  s t o r a g e  per iod .  

Paragraph 5.1.3.3,  "Extended Storage"  - 
Specify p re se rva t ion  and packaging 
requirements  i n c i d e n t  t o  p repa r ing  
t h e  C E I  f o r  shipment a s  w e l l  a s  ex- 
tended s t o r a g e .  P re se rva t ion  and 
packaging requirements  f o r  extended 
s t o r a g e  a h a l l  be adequate  t o  p r o t e c t  
t h e  i t em(s )  a g a i n s t  environmental  
and phys i ca l  hazards  du r ing  handl ing  
and t r a n s i t  and under adverse  s t o r a g e  
cond i t i ons  f o r  an inde termina te  per iod .  

Paragraph 5.1.3.4,  " In te rmedia te  Packagine" 
Requirements f o r  i n t e rmed ia t e  packaging, 
i n  p repa r ing  t h e  CEI f o r  shipment and/or 
s t o r a g e ,  s h a l l  be  s p e c i f i e d .  In te rmedia te  
packaging s h a l l  c o n s i s t  of p l a c i n g  a  
q u a n t i t y  of i d e n t i c a l  u n i t  packages i n t o  
a  conso l ida t ing  o r  i n t e rmed ia t e  c o n t a i n e r  
f o r  u l t i m a t e  overpacking i n t o  an e x t e r i o r  
sh ipping  con ta ine r .  

Paragraph 5 .2 ,  "Packin'g" - The requirements  
f o r  packing s h a l l  inc lude  s p e c i f i c a t i o n  of 
t h e  app ropr i a t e  e x t e r i o r  sh ipping  c o n t a i n e r  
and t h e  placement of a  s p e c i f i e d  q u a n t i t y  
of  packages t h e r e i n ,  and s h a l l  s p e c i f y  o r  
o therwise  d e l i n e a t e  t h e  necessary  b locking ,  
b rac ing ,  and cushioning r equ i r ed .  In  
i n s t a n c e s  where t h e  u n i t  c o n t a i n e r  s e r v e s  
a l s o  a s  t h e  e x t e r i o r  sh ipp ing  c o n t a i n e r ,  
t h e  con ta ine r  s h a l l  be s p e c i f i e d  under 
"Packaging" s h a l l  r e f l e c t  t h e  accep tab le  
u t i l i z a t i o n  of t h e  same c o n t a i n e r  t o  provide  
f o r  two e x t e r i o r  requirements .  Packing 
requirements  s h a l l  be provided f o r  two 
b a s i c  nodes of t r a n s p o r t a t i o n  and f o r ,  a s  
a p p l i c a b l e ,  both c o n t i n e n t a l  United S t a t e s  
and overseas  movement. In  t h e  s e l e c t i o n  of  
a  sh ipp ing  c o n t a i n e r ,  cons ide ra t ion  should 
be given t o  i n s u r i n g  t h a t  it i s  of minimum 
cube r equ i r ed  and, i n s o f a r  a s  p o s s i b l e ,  



EXHIBIT I1 

w i t h i n  a  15% maximum i n  tare weight.  

Paragraph 5.2.1,  "Domestic Shipment" - 
The term "domestic shipment" denotes  
movement w i t h i n  t h e  c o n t i n e n t a l  United 
S t a t e s .  Inc lude  t h e  packing re -  
quirements  p e c u l i a r  t o  t h e  mode of  
t r a n s p o r t .  

Paragraph 5.2.1.1,  "Air"  - Packing f o r  
domestic s h i ~ m e n t  by a i r  s h a l l  be  s p e c i f i e d  
and s h a l l  beL t h e  minimum requ i r ed  t b  a f f o r d  
adequate  p r o t e c t i o n  a g a i n s t  handl ing  and 
t r a n s i t  hazards  normally encountered i n  a i r  
shipment.  

Paragraph 5.2.1.2,  "Surfacen-  Packing f o r  
domest ic  s h i ~ m e n t  by s u r f a c e  c a r r i e r  s h a l l  
be s p e c i f i e d A a n d  s h a l l  be t h e  minimum r e -  
q u i r e d  t o  a f f o r d  adequate  p r o t e c t i o n  a g a i n s t  
handl ing  and t r a n s i t  hazards  encountered i n  
r a i l  o r  t ruck  movement. 

Paragraph 5.2.2,  "Overseas Shipment" - The 
term "overseas shipment" denotes  movement 
from a  p o i n t  of o r i g i n  wi th in  t h e  cont inen. ta1 
United S t a t e s  t o  a  d e s t i n a t i o n  p o i n t  ou t -  
s i d e  t h e  c o n t i n e n t a l  United S t a t e s ,  o r  t h e  
converse,  o r  po in t - to-poin t  movement e n t i r e l y  
o u t s i d e  t h e  c o n t i n e n t a l  United S t a t e s .  

Paragraph 5.2.2 .l, "Air"  - Packing f o r  overaeas 
shipment by a i r  s h a l l  be s p e c i f i e d  and s h a l l  
p rovide  adequate  phys i ca l  and environmental 
p r o t e c t i o n  a g a i n s t  handl ing  and t r a n s i t  hazards 
normally encountered i n  shipment v i a  m i l i t a r y  
o r  commercial a i r .  Domestic con ta ine r s  used 
f o r  shipment w i th in  t h e  c o n t i n e n t a l  United 
S t a t e s  w i l l  g ene ra l ly  provide  t h e  r equ i r ed  
p r o t e c t i o n .  

Paragraph 5.2.2.2,  "Surface" - Packing f o r  
overseas  s h i ~ m e n t  by s u r f a c e  c a r r i e r  s h a l l  be  
s p e c i f i e d  an; s h a l l  p rovide  maximum p r o t e c t i o n  
t o  con ten t s  a g a i n s t  handl ing ,  t r a n s i t ,  and 
s t o r a g e  cond i t i ons  encountered i n  shipment by 
ocean going c a r r i e r s .  
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Paragraph 5.3,  "Shipment" - Shipment 
in format ion  and l i m i t a t i o n s  s h a l l  be  
s p e c i f i e d .  Th i s  s h a l l  i n c l u d e  i d e n t i -  
f i c a t i o n  o f  s p e c i a l  f e a t u r e s  necessary  
t o  p r o t e c t  i t e m s  du r ing  movement o r  
s t o r a g e ,  i n c l u d i n g ,  b u t  n o t  l i m i t e d  
t o ,  t r a i l e r s ,  d o l l i e s  and wheeled 
c o n t a i n e r s  t h a t  a r e  des igned  t o  
f a c i l i t a t e  handl ing  and i n s t a l l a t i o n  
of equipment a t  d e s t i n a t i o n .  Also,  
i d e n t i f y  t h e  s p e c i f i c  a i r ,  s h i p ,  o r  
ground c a r r i e r  means o f  t r a n s p o r t a t i o n  
i f  shipment of  t h e  end i t e m -  i s  t o  be 
l i m i t e d  t o  p a r t i c u l a r  modes of  t r a n s p o r t .  
Where mod i f i ca t i ons  of  t h e  t r a n s p o r t i n g  
v e h i c l e  a r e  r e q u i r e d ,  t h i s  s p e c i f i c a t i o n  
s h a l l  s t a t e ,  "Required mod i f i ca t i ons  t o  
( v e h i c l e  model number, Fede ra l  Stock 

N u m b e r ,  and nomenclature) a r e  t o  be  i n  
accordance wi th  (number and t i t l e  o f  
s p e c i f i c a t i o n  d e s c r i b i n g  t h e  mod- 
i f i c a t i o n )  . " The requi rements  f o r  
marking s h a l l  cover  complete i d e n t i -  
f i c a t i o n  of t h e  p roduc t ,  bo th  on 
packages and sh ipping  c o n t a i n e r s ,  
normally a s  r equ i r ed  by MIL-STD-129 and/ 
o r  any o t h e r  marking requirements  a s  
d i r e c t e d .  A l l  p r ecau t iona ry  marking 
r e q u i r e d  by I C C  o r  CAB r e g u l a t i o n s ,  
AFM 71-4 o r  necessary  marking f o r  
s a f e t y  purposes  s h a l l  be s p e c i f i e d  
e i t h e r  i n  d e t a i l  o r  through r e f e r e n c e  
t o  t h e  governing documents o r  d i r e c t i v e s .  

Sec t ion  6 ,  "Notes" - This  Sec t ion  o f  t h e  s p e c i f i c a t i o n  
i s  n o t  c o n t r a c t u a l l y  b ind ing .  I t  s h a l l  i n c l u d e  in -  
f  onnat ion of  par t ic ; la r  importance t o  t h e  procur ing  
agency i n  u s ing  P a r t  I1 of  t h i s  s p e c i f i c a t i o n  a s  a  
c o n t r a c t u a l  i n s t rumen t ,  o r  a d m i n i s t r a t i v e  o r  back- 
ground in fo rma t ion ,  e . g . ,  o r d e r i n g  i n s t r u c t i o n s  
f o r  t e c h n i c a l  d a t a  and/or manuals p e r t i n e n t  t o  t h e  
CEI . 
Sec t ion  10 ,  "Appendix" - This  S e c t i o n  o f  t h e  
s p e c i f i c a t i o n  s h a l l  i nc lude  requirements  which a r e  
part of S e c t i o n  3 and/or 4 ,  b u t  a r e  bound 
s e p a r a t e l y  f o r  convenience, e . g . , c l a s s i f i e d  
m a t e r i a l ;  book form drawings o f  t h e  computer program 
f o r  au tomat ic  checkout equipment; e tc .  Also i nc lude  
requirements  e s t a b l i s h e d  f o r  t es t  u n i t s  of  t h e  C E I  
only.  Th i s  i nc ludes  requirements  p e c u l i a r  t o  ac- 
cep t ing  t h e  CEI i n  a  con f igu ra t i on  ins t rumented  
f o r  test .  
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Paragraph 10.1. "Acceptance Requ.irements 
for un'i.ts. o,f 'the. 'CEI yn' 'a' 'Te's't 'coh'f'i.g'u'r'a.t'ion" - 
During design and development of the CEI, 
individual units of the CEI, in a test 
configuration, must be accepted by the 
procuring agency to recognize transfer 
of accountability and/or permit de- 
struction of the unit in test, or to 
deliver the unit as Government-furnished 
property to a second contractor to permit 
integrated system testing. The format and 
general content of a Part I1 used for 
purposes of accepting units of the CEI in / 

a test configuration shall conform to the 
requirements established herein for a Part 
I1 used to accept hardware for the mission. 
Part 11's used as a basis for acceptance of 
units of a CEI in a test configuration shall 
satisfy the requirements for minimum 
specification content contained in 
paragraphs 3.2.1, 3.2.2, and 4.2.1 of 
Part 11. Further detail content shall be 
as defined by the procuring agency. Instru- 
mentation requirements shall be included. 
Instrumentation requirements specified shall 
be limited to establishing the total capability 
or capacity of the instrumentation to be 
installed, and the quality of installation, 
and shall not include details of calibration, 
channel assignments, and instruments, etc., 
which change frequently and hence would make 
maintenance of the specification un- 
necessarily burdensome. 

Paragraph 10.2 "Alternate Source Qualification" - 
When a CEI is fabricated by an alternate source 
(other than the one who initially developed and 
qualified the CEI) verification is required of the 
capability of the alternate source to produce the 
CEI to the requirements of this specification with- 
out degradation in its performance or reliability. 

Such verification shall require the performance 
of complete qua1 if ication testing in accordance with 
paragraph 4.1.3 "Formal Qualification Tests". of 
Part I of this speicification; or as otherwise 
specified by the procuring agency. 
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Frequently, a requirement develops for a CEI which 
is very similar to an existing CEI. When this occurs, 
it is desirable to create the new CEI bp accomplishing 
minimum redesign of the existing CEI. To accomplish 
this, it is necessary to maintain visibility through- 
out the design and development cycle of differences 
in performance, design and configuration requirements 
between the two CEI's. This visibility is acquired 
and maintained by creating the specification for the 
new CEI as an addendum to the specification for the 
existing CEI. 

The use of a specification addendum presents a formal 
means of writing a specification for a new CEI by 
changing the specification for an existing CEI in 
a manner which permits ready comparison of the 
exact relationship between two items of equipments. 
This is accomplished by writing the new specification 
by direct reference to the existing specification 
on a paragraph-by-paragraph basis, recordina in the 
new specification and noting each addition, deletion, 
change, or where no change is necessary, the words 
"no change". The paragraph numbering between the 
two documents will be identical, with the exception 
of paragraphs added to the new document which do 
not have an exact counterpart in the existing 
specification. 

A specification created in this manner is a new 
and complete specification in every sense. The 
method of preparing a specification for a new 
CEI by creating an addendum to an existing 
specification shall be used when the following 
considerations are satisfied: 

a. There is sufficient reason to establish 
direct relationship-between the new CEI 
and an existing CEI as a basis for design 
and development, e.g., progressing from 
one type, model, series of a CEI to 
another; minor changes must be ac- 
complished to a very limited number 
of units of a CEI for a specific mission, 
as is the case with space boosters. 
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b. The basic specification, to which the 
addendum is prepared, compiles with 
the requirements of this exhibit, 
with respect to format and content. 

The specification created by use of an addendum must 
be identified and maintained as a separate specification. 
Boththe specification created by nse of an addendum, 
and the basic specification to which the addendum is 
prepared shall have independent change cycles. A 
specification change notice to either is not auto- 
matically a change to both. Each change to either 
must be reviewed, and if it is desirable to change 
both the basic specification and the specification 
prepared as an addendum, two separate specification 
change notices must be prepared. 

When a new specification is created by the preparation 
of an addendum to an existing specification, an 
"Addendum Notice" shall be prepared which conforms 
to the format and includes the content required by 
sample format "En. The "Addendum Notice" shall be 
the first entry in Section 2, "Applicable Documents." 
All of the data in the "Addendum Notice" refer to 
the specification used as the basic document for 
preparation of the addenda. Each item of data to 
be entered shall be transcribed from the title 
page and specification change log of the basic 
specification. 

Note: For filing and distribution an Addendum Speci- 
fication must always be accompanied by the 
specification to which it relates. See Sample 
Format "E" . 
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SAMPLE FORMAT '"A" 

Specification No. 

Revision No. 

Release Date 

Page 1-1 

CONTRACT END ITEM DETAIL SPECIFICATION 
(Prime Equipment) 

PART I 

PERFORMANCE AND DESIGN 
REQUIREMENTS 

{CEI Number) 

(APPROVED NOMENCLATURE) 
FOR 

(PROJECT OR SYSTEM NAME) 

~pproved by Approved by 
(Preparing Activity) (NASA Off ice) 

Date Approval Date 

Contract Number 
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SAMPLE FORMAT "B" 

S p e c i f i c a t i o n  No. 

Release Date 

Page .I-2 

1. SCOPE 

Th i s  p a r t  of t h i s  s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  requirements  
f o r  performance, des ign ,  t e s t  and q u a l i f i c a t i o n  of one type-model- 

. s e r i e s  o f  equipment i d e n t i f i e d  a s  ( i n s e r t  nomenclature and c o n t r a c t  
end i t em number). This  CEI i s  used t o  (provide)  (accomplish) . . . 
This  C E I  r e q u i r e s  . . 
2 .  APPLICABLE DOCUMENTS 

The fol lowing documents, of e x a c t  i s s u e  shown, form a  p a r t  
o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  he re in .  I n  t he  
even t  o f  c o n f l i c t  between documents r e f e renced  he re  and o t h e r  
d e t a i l  con ten t  of Sec t ion  3 ,  4 , 5 ,  and 10 ,  t h e  d e t a i l  re -  
quirements  o f  Sec t ions  3,  4 ,  5 ,  and 10 s h a l l  be considered a  
superseding  requirement.  

PROJECT AND SYSTEM DOCUMENTS 

SPECIFICATIONS 
Federa l  
M i l i t a r y  
Cont rac tor  

STANDARDS 
Federa l  
M i l i t a r y  
Cont rac tor  

DRAWINGS 

BULLETINS 

OTHER PUBLICATIONS 
Manuals 
Regulat ions 
Handbooks 
E t c .  

(Copies of  s p e c i f i c a t i o n s ,  s t a n d a r d s ,  drawings, b u l l e t i n s ,  
and p u b l i c a t i o n s  r equ i r ed  by s u p p l i e r s  i n  connect ion wi th  
s p e c i f i c  procurement func t ions  should be obta ined  from 
t h e  procur ing  a c t i v i t y  o r  a s  d i r e c t e d  by t h e  c o n t r a c t i n g  
o f f i c e r  .) 
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SAMPLE FORMAT "B" 

S p e c i f i c a t i o n  No.' 
Release Date  
Page 1-3 

3. REQUIREMENTS 

3 .1 Pe'r f o.rnian'ce 

3 .1 .1  P e l f  ormarice' 

3 .1 .1 .1  Pr imary Performance C h a r a c t e ' r i s t i c s  

3.1.1.2 Secondary Performance C h a r a c t e r i s t i c s  

3.1.2 O p e ' r a b i l i t y  

3 .1 .2 .1  R e l ' i a b i l i t y  

3.1.2.2 M a i n t a i n a b i l i t x  

3 .1 .2 .3  U s e f u l  L-ife 

3.1.2.4 N a t u r a l  Environment 

3.1.2.5 T r a n s p o r t a b i l ' i t y  

3.1.2.6 Human Performance 

3.1.2.7 S a f e t y  

3.1.2 . 8  ' Induced Envi ronrnen t 

3.2 C E I  D e f i n i t i o n  

3 .2 .1  I n t e r f a c e  Requiremen'ts 

3 .2 .1 .1  Schemat ic  Arrangement 

3 -2.1.2 D e t a i l e d  I n t e r f a c e  D e f i n i t i o n  
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SAMPLE FORMAT "B" 

S p e c i f i c a t i o n  No. 
Release Date' - 
Page 1-4  

3.2.2 Component 1 ,dent i f  i 

3.2.2.1 Government-Furni'shed Proper ty  L i s t  

3.2.2.2 Engineer ing  C r i t i c a l  Componen'ts L i ' s t  

3.2.2.3 L o g i s t i c s  C r i t i c a l  Components L i s t  
3.2.3 Technica l  l lanuals 

3.3 Deslgn and Cons t ruc t ion  
3.3.1 General  Design Fea tu re s  

3.3.2 . S e l e c t i o n  of S p e c i f i c a t i o n s  and S tandards  

3.3.3 M a t e r i a l s  P a r t s  and Processes  

3.3.4 S tandard  and Commerical P a r t s  

3.3.5 Moisture  and Fungus Res is tance  

3.3.6 Corrosion o f  Metal p a r t s  

3.3.7 I n t e r c h a n g e a b i l i t y  and Replaceabi l i ' ty  

3.3.8 Workmanship 

3.3.9 Elec t romagnet ic  I n t e r f e r e n c e  

3.3.10 I d e n t i f i c a t i o n  and Marking 

3.3.11 S to rage  

4 .  QUALITY ASSURANCE PROVISIONS 

4 .1  Phase I ,  T e s t / V e r i f i c a t i o n  

4 . 1 . 1  Engineer ing T e s t  and Evalua t ion  (o r  Development 
Tes t )  

4.1.2 Pre l iminary  Q u a l i f i c a t i o n  T e s t s  

4.1.3 Formal Q u a l i f i c a t i o n  T e s t s  

4.1.4 R e l i a b i l i t y  T e s t s  and Analyses 

Enginee.ring Cr i t i ' c a l  Compo.nent Qua'li'f i'ca.tinn 

4.2 Phase 11, I n t e g r a t e d  T e s t  Requirement 
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SAMPLE FORMAT' "B" . . .  

Spec i f i ca t ion  N o .  
pal  ease D a t e  *.LA. 

P a g e  1-5 

5. PREPARATION F O R  DELIVERY 

6 .  NOTES 

6 . 1  S u p p l e m e n ' t a l  I n f  drniation 

6 . 2 A 1  t e  rn'a'te Sou'r.ce' Qiia'l i'f i ca'ti'on 

1 0 .  A P P E N D I X  
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SAMPLE FORMAT " C  I' 

Spec i f i ca t ion  N o .  

R e v i s i o n  N o .  

R e l e a s e  D a t e  

P a g e  11-1 

CONTRACT END ITEM DETAIL S P E C I F I C A T I O N  
(PRIME EQUIPMENT) 

PART I1 

PRODUCT CONFIGURATION AND ACCEPTANCE T E S T  
REQUIREMENTS 

( C E I  N u m b e r )  

(APPROVED NOMENCLATURE ) 

A p p r o v e d  by :' A p p r o v e d  by :. 
( P r e p a r i n g  A c t i v i t y )  (NASA O f f i c e )  

D a t e  A p p r o v a l  D a t e :  

C o n t r a c t  N u m b e r -  
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SAMPLE FORMAT "D" 

Spec i f i ca t ion  No. 
Release Date 
Page 11-2 

1. SCOPE 

This p a r t  of t h i s  s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  requi re-  
ments f o r  complete i d e n t i f i c a t i o n  and acceptance of a l l  u n i t s  of 
( i n s e r t  con t rac t  end i tem number and nomenclature) t o  be 
formally accepted by t h e  National  Aeronautics and Space 
Administration. 

1.1 Product Configuration Basel ine Acceptance 

The product conf igura t ion  base l ine  s h a l l  be 
e s t ab l i shed  by FACI of s e r i e l  number ( i n s e r t  
C E I  s e r i a l  number). This u n i t  and a l l  sub- 
sequent u n i t s ,  r ega rd less  of  intended use, 
s h a l l  be accepted t o  the  conf igura t ion  de- 
f ined  by s e r i a l  number ( i n s e r t  same s e r i a l  
number) unless  changes t h e r e t o  have been 
formally approved by t h e  procuring agency. 

2 .  APPLICABLE DOCUMENTS 

The following documents of exact  i s s u e  shown, form a p a r t  
of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  here in .  In  t h e  
event  of c o n f l i c t  between documents referenced here  and o t h e r  
d e t a i l  content  of s e c t i o n s  3,4,5,  and 10, t h e  d e t a i l  content  
of Sect ion 3, 4 ,  5, and 1 0  s h a l l  be considered a superseding 
requirement. 

SPECIFICATIONS 
Federal  
Mi l i t a ry  
Contractor  

STANDARDS 
Federal  
Mi l i t a ry  
Contractor  

DRAWINGS 

BULLETINS 
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S p e c i f i c a t i o n  No. 
Release Date 
Page 11-3 

OTHER PUBLICATIONS 
Manuals 
Regula t ions  
Handbooks 
E t c .  

(Copies o f  s p e c i f i c a t i o n s ,  s t a n d a r d s ,  drawings,  b u l l e t i n s ,  and 
p u b l i c a t i o n s  r e q u i r e d  by s u p p l i e r s  i n  connect ion wi th  s p e c i f i c  
procurement f u n c t i o n s  should be  ob t a ined  from t h e  procur ing  
a c t i v i t y  o r  a s  d i r e c t e d  by t h e  c o n t r a c t i n g  o f f i c e r . )  

SECTION 3. REQUIREMENTS 

3.1 P e r f o r m s  

3.2 Product  Conf igura t ion  

3.2.1 Manufacturing Drawings 
The c o n f i g u r a t i o n  of t h i s  c o n t r a c t  end 
i t e m  s h a l l  be i n  accordance w i th  (con- 
t r a c t o r ' s  t o p  drawing number) , and 
drawings and eng inee r ing  d a t a  assembled 
thereunder .  

3.2.2 Government Furnished Proper ty  L i s t  

3.2.3 S tandards  o f  Manufactur ing,  Manufacturing 
Processes  and Product ion  

3  
SECTION 4. QUALITY ASSURANCE 

The c o n t r a c t o r  r e s p o n s i b l e  f o r  t h e  manufacture of t h i s  CEI 
i s  r e s p o n s i b l e  f o r  accomplishment of  each  t e s t / v e r i f i c a t i o n  
r e q u i r e d  he r e i n .  

4 . 1  Product  Performance and Conf igura t ion  Requirements/ 
Q u a l i t y  V e r i f i c a t i o n  Cross  Reference Index 

4 . 2 .  T e s t  V e r i f i c a t i o n s  

4.2.1 Drawing Compliance 

4.2.2 .................. 
4.2.3 .................. 
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I Specification No. 
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Used With 

(PROJECT OR SYSTEM NAME) (PROGRAM) 

This (Addendum) Specification-must always be accompanied 
. . by the . Specification . (above) to which it relates. 

The exact content of Specification (insert same number as 
above) used as the basic document for this addendum is 
the revision referenced above plus the following Specifi- 
cation Change Notices to Specification (insert same number 
as above) . 
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PREPARATION OF 

CONTRACT END ITEM DETAIL SPECIFICATION 

(FACILITY) 

1. PURPOSE 

T h i s  E x h i b i t  p r o v i d e s  NASA Apol lo  o r g a n i z a t i o n s  and t h e i r  
c o n t r a c t o r s  w i t h  r e q u i r e m e n t s  and gu idance  f o r  t h e  p r e p a r a -  
t i o n  o f  t h e  d e t a i l e d  s p e c i f i c a t i o n  f o r  each  f a c i l i t y  c o n t r a c t  
end i t e m .  

2 .  SCOPE 

These i n s t r u c t i o n s  a r e  a p p l i c a b l e  t o  t h e  s p e c i f i c a t i o n  f o r  
f a c i l i t y  e n d  i t e m s  c a t e g o r i z e d  a s  independen t  f a c i l i t i e s .  
The i n s t r u c t i o n s  d e f i n e  t h e  c o n t e n t  and fo rmat  f o r  e a c h  o f  
two p a r t s  o f  t h e  F a c i l i t y  C o n t r a c t  End I t e m  D e t a i l  S p e c i f i c a -  
t i o n ,  (FCEI S p e c i f i c a t i o n .  ) 

p a r t  I - F a c i l i t y  C r i t e r i a  

P a r t  I o f  t h e  FCEI S p e c i f i c a t i o n  i s  used  t o  
s p e c i f y  r e q u i r e m e n t s  p e c u l i a r  t o  t h e  d e s i g n ,  
development and q u a l i f i c a t i o n  o f  t h e  F a c i l i t y  
C o n t r a c t  End I t e m .  

P a r t  I1 - F a c i l i t y  C o n s t r u c t i o n  C o n t r a c t  P l a n s  and 
S p e c i f i c a t i o n s  

P a r t  I1 of  t h e  FCEI S p e c i f i c a t i o n  i s  used t o  
s p e c i f y  e x a c t  c o n f i g u r a t i o n  i n f o r m a t i o n  
p e c u l i a r  t o  t h e  c o n t r a c t i n g ,  c o n s t r u c t i o n  and  
t e s t i n g / q u a l i t y  c o n t r o l  o f  t h e  F a c i l i t y  C o n t r a c t  
End Item. 

3 .  APPLICABILITY 

A F a c i l i t y  C o n t r a c t  End I t em D e t a i l  S p e c i f i c a t i o n  s h a l l  be 
p r e p a r e d  f o r  e a c h  f a c i l i t y  d e s i g n a t e d  as an independen t  c o n t r a c t  
i t e m .  I n s t r u c t i o n s  f o r  t h e  p r e p a r a t i o n  o f  s p e c i f i c a t i o n s  f o r  
D i r e c t  Support -Real  P r o p e r t y  I n s t a l l e d  Equipment (DS-RPIE) 
a r e  i n c l u d e d  i n  E x h i b i t  11. 

4 .  REFERENCE DOCUMENTS 

"Design C r i t e r i a  and C o n s t r u c t i o n  
Standards ' '  

5. EXPLANATION OF TERMS 

See E x h i b i t  X V I I  . 
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6 . PROCEDURAL REQUIREMENTS 

The Contract  End Item ~ e t a i l  Spec i f i ca t ion  ( F a c i l i t y )  

The FCEI Spec i f i ca t ion  i s  composed of two p a r t s ,  each of 
which has d i s t i n c t  and d i f f e r e n t  uses i n  FCEI acqu i s i t ion .  
Each of the  two p a r t s ,  when d r a f t e d  t o  comply w i t h  these 
i n s t r u c t i o n s ,  i s  complete i n  con ten t  and format with 
r e s p e c t  t o  i t s  intended use. The FCEI Spec i f i ca t ion  i s  
con t ro l l ed  and accounted a s  an e n t i t y ,  using a  s i n g l e  
Configuration Chart  and a  s i n g l e  Spec i f i ca t ion  Change 
Log, Exhibi t  V I I .  P a r t  I, F a c i l i t y  C r i t e r i a ,  is a  
product of a  Program Def in i t ion  Phase o r  requirements 
ana lys i s ,  and is the  engineering instrument used t o  
c o n t r a c t  f o r  design and development of the  FCEI. Compliance 
with P a r t  I i s  determined by evaluat ion  of q u a l i t y ,  content ,  
and completeness of the  f a c i l i t y  c r i t e r i a  document. P a r t  
I1 of the  FCEI Spec i f i ca t ion ,  t h e  cons t ruct ion  b i d  package 
( c o n t r a c t ,  p lans  and s p e c i f i c a t i o n ) ,  i s  a  product  of the  
design (and development, i f  app l i cab le )  con t rac t .  P a r t  I1 
s p e c i f i e s  the  FCEI i n  terms of the  d e t a i l e d  conf igura t ion  
requirements of the  f a c i l i t y  s u i t a b l e  f o r  con t rac t ing  
a c t u a l  f a c i l i t y  cons t ruct ion .  The i n t e g r i t y  of P a r t  I1 
must be e s t ab l i shed  p r i o r  t o  i t s  acceptance and/or subse- 

I quent  issuance by the  procuring agency. Acceptance and 
issuance of  P a r t  I1 is dependent upon the  accuracy with 
which it s p e c i f i e s  d e t a i l  conf igura t ion  requirements of the  

I FCEI, and the  adequacy of q u a l i t y  of each ind iv idua l  u n i t  
of t h e  FCEI t o  be produced/procured. The i n t e g r i t y  of 
P a r t  I1 i s  e s t a b l i s h e d  by aud i t .  The a u d i t  i s  accomplished 

, by cross-comparison of the  d a t a  s p e c i f i e d  i n  P a r t  11, with 
t h e  f a c i l i t y  c r i t e r i a ,  s tandard  const ruct ion  p r a c t i c e s ,  and 

I adherence t o  governing e x h i b i t s ,  r egu la t ions ,  and codes. 
I P a r t  I1 i s  thus e s t ab l i shed  a s  t h e  v a l i d  engineering i n s t r u -  

ment t o  be implemented con t rac tua l ly  f o r  d i r e c t  con t ro l  of 
FCEI acqu i s i t ion .  Compliance with the  terms of P a r t  I1 
(b id  package) is  determined by normal cons t ruct ion  cont ro l  
procedures of t h e  cons t ruct ion  agency. The t i t l e  page f o r  

I t he  FCEI Spec i f i ca t ion  s h a l l  conform t o  t h e  fol lowing 

I i n s t r u c t i o n s  referenced d i r e c t l y  t o  sample format "A" : 

a. "Speci f ica t ion  Number" - A unique i d e n t i f i e r ,  within 
system, t o  t h i s  FCEI. (See Exhibi t  X . )  

b. "Revision Number" - Sequent ia l ly  assigned charac ter  ( s )  
t o  uniquely i d e n t i f y  each rev i s ion  of  t h e  s p e c i f i c a t i o n .  

c .  "Release Date" - Date formally re leased by t h e  procuring 
agency. 

I d. "CEI" - Contract  End I t e m  Number. (See Exh ib i t  X . )  

e. "Approved Nomenclature" - I n  accordance with standard 
p r a c t i c e .  

f .  "System I d e n t i f i c a t i o n "  - L i s t  t he  system o r  systems 
.which the  FCEI is  designed t o  support .  
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g. "Approval Block" - The preparing agency and NASA 
o f f i c e  with engineering r e s p o n s i b i l i t y  f o r  the  FCEI 
s h a l l  v a l i d a t e  the  s p e c i f i c a t i o n .  

6.2 Preparat ion of F a c i l i t y  Contract  End Item Deta i l  
Spec i f i ca t ion ,  P a r t  I ,  F a c i l i t y  C r i t e r i a  

The following i n s t r u c t i o n a l  paragraphs provide s p e c i f i c  
d i r e c t i o n  f o r  t h e  prepara t ion  of f a c i l i t y  c r i t e r i a  
documents. General dev ia t ions  from the  requirements of t h i s  
e x h i b i t  r equ i re  p r i o r  approval of t h e  procuring agency o r .  
program'office a s  appropr ia te .  F a c i l i t y  c r i t e r i a ,  which 
devia te  from the  genera l  requirements 'of  t h i s  e x h i b i t ,  
must c i t e ,  i n  an appendix, the  instrument author iz ing  the  
devia t ion .  The design requirements f a c i l i t y  con t rac t  end 
item s h a l l  be spec i f i ed  i n  a  f a c i l i t y  c r i t e r i a  document. 
In recogni t ion  of the  scope and nature  of c r i t e r i a  required 
f o r  given f a c i l i t i e s ,  t h e  following guide s h a l l  be used: 

6.2.1 F a c i l i t y  Categories.  There a r e  two genera l  ca tegor ies  
of f a c i l i t i e s  which support  systems. The f i r s t  i s  
one which i s  func t iona l ly  in teg ra ted  w i t h  f a c i l i t y  
equipment. The second is  t h e  type of f a c i l i t y  which 
i s  used with t h e  system, b u t  i s  func t iona l ly  
independent of the  system. An in teg ra ted  f a c i l i t y  
i s  one which s a t i s f i e s  one o r  more of the  following 
c r i t e r i a :  

a. Basic s t r u c t u r a l  and a r c h i t e c t u r a l  f e a t u r e s  a r e  
designed s p e c i f i c a l l y  t o  accommodate the  require-  
ments unique t o  the  system. 

b. The f a c i l i t y  se rv ices  form one o r  more complex 
i n t e r f a c e s  with t h e  system. 

NOTE: A s  used he re in ,  rou t ine  power, water ,  a i r  
o r  steam se rv ice  connections a r e  no t  
considered "complex" i n t e r f  aces. 

c .  The t o t a l  system, inc luding f a c i l i t y ,  forms a  
self-contained,independent e n t i t y  capable of 
operat ion without  ou t s ide  supply o r  se rv ices  f o r  
a  spec i f i ed  period of time. 

A d e t a i l e d  and complete c r i t e r i a  document s h a l l  be 
accomplished f o r  each f a c i l i t y  categorized a s  an 
in teg ra ted  f a c i l i t y .  For a l l  o the r  system f a c i l i t i e s ,  
t he  c r i t e r i a  document s h a l l  be l i m i t e d  t o  spec i f i ca -  
t i o n  of physica l  design c o n s t r a i n t s  necessary t o  
support  genera l  system requirements. 

6.2.2 Preparat ion of the C r i t e r i a  Document. P a r t  I of t h e  
FCEI Spec i f i ca t ion  s h a l l  be prepared t o  comply with - - - - 
t he  foilowing ins t ruc t ions :  

6.2.2.1 Section 1, "Scope". Begin a s  follows: 
"This p a r t  of this s p e c i f i c a t i o n  e s t a b l i s h e s  
the  requirements and b a s i c  r e s t r a i n t s /  
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c o n s t r a i n t s  imposed upon t h e  develop- 
ment of  a  des ign  f o r  ( i n s e r t  nomenclature) 
f a c i l i t y  i n  suppor t  of  ( i n s e r t  system 
nomenclature) . " Subsequent sen tence /  
paragraphs s h a l l  b r i e f l y  d e s c r i b e  t h e  
in tended  purpose and g e n e r a l  use of  t h e  
f a c i l i t y  wi th  r e s p e c t  t o  t h e  system t o  
which it i s  r e l a t e d .  

6.2.2.2 Sec t ion  2, "Applicable  Documents". 
Begin a s  fol lows : "The fo l lowinq  documents, 
o f - t h e  e x a c t  i s s u e  shown, form a-.part  of 
t h i s  s p e c i f i c a t i o n  t o  t h e  ex tend  s p e c i f i e d  
he re in .  I n  t h e  even t  of  c o n f l i c t  between 
documents r e f e r enced ,  and o t h e r  d e t a i l e d  
con ten t s  of t h i s  s p e c i f i c a t i o n ,  t h e  d e t a i l e d  
requirements  h e r e i n  s h a l l  be  cons idered  
superseding."  L i s t  w i t h i n  t h i s  s e c t i o n  
those  documents which a r e  a p p l i c a b l e  t o  
paragraphs w i t h i n  t h e  body of t h e  s p e c i f i -  
c a t i o n .  Within t h e  s p e c i f i c a t i o n ,  r e f e r e n c e  
t o  t h e s e  documents s h a l l  be made by 
r e f e r e n c e  t o  t h e i r  b a s i c  document number 
o r  o t h e r  d e f i n i t i v e  des igna t ion .  

6.2.2.3 Sec t ion  3,  "Requirements". This  s e c t i o n  
s h a l l  con ta in  performance and des ign  
requirements  f o r  t h e  f a c i l i t y .  Inc lude  
t h e  f u n c t i o n a l  requirements  f o r  t h e  f a c i l i t y ,  
and e s t a b l i s h ,  requirements  which a r e  measures 
of  t h e  e f  f f  c iency/ef  f e c t i v e n e s s  of  t h e  
f a c i l i t y .  Define t h e  f a c i l i t y  , i d e n t i f y  
c r i t i c a l  i n t e r f a c e s ,  and s p e c i f i y  des ign  
c o n s t r a i n t s  and s t a n d a r d s  necessary  t o  
a s s u r e  compa t ib i l i t y  w i th  e x i s t i n g  o r  
contemplated hardware. For  i n t e g r a t e d  
f a c i l i t i e s  , performance and des ign  r equ i r e -  
ments a r e  a l l o c a t e d  from, i d e n t i c a l  w i t h ,  
o r  i n  r ecogn i t i on  o f  requirements  e s t a b l i s h e d  
by t h e  program s p e c i f i c a t i o n .  Requirements 
s h a l l  be  s p e c i f i e d  i n  terms of t h e  f a c i l i t y  
i t s e l f  and n o t  be r e f e r enced  t o  equipment 
w i th  which the f a c i l i t y  must be  compatible .  
The fo l lowing  r e p r e s e n t s  an .  o u t l i n e  o f  
s p e c i f i c  in format ion  r equ i r ed  i n  t h e  FCEI 
S p e c i f i c a t i o n ;  however, i t  i s  n o t  t o  be  
cons t rued  a s  p reven t ing  t h e  a d d i t i o n  o f  
such informat ion  a s  may be  r equ i r ed  t o  
p rope r ly  i d e n t i f y  t h e  p e c u l i a r  system 
f a c i l i t y  requirements .  

6.2.2.4 S e c t i o n  3.1, "General  Concept". Descr ibe 
i n  d e t a i l  t h e  use t o  which t h e  f a c i l i t y  w i l l  
be p u t ;  d e s c r i b e  t h e  flow of personnel,  
m a t e r i a l ,  and func t ions  t o  be performed i n  
t h e  f a c i l i t y ,  i n c l u d i n g  t i m e  e lements ,  e t c .  ; 
i d e n t i f y  t h e  maintenance and l o g i s t i c  
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p o l i c i e s  t o  be  employed; e s t a b l i s h  
des ign-usefu l  l i f e  requirements;  e s t a b -  
l i s h  f a c i l i t y  s e l f - s u f f i c i e n c y  r e q u i r e -  
ments-and s p e c i a l  f a c i l i t y  s u r v i v a l  
requi rements .  

6.2.2.5 Sec t ion  3.2. " S i t i n a  and Lavout".  

a. Provide  an a r e a  p lan  showing l o c a t i o n  
o f  f a c i l i t y  wi th  r e s p e c t  t o  gene ra l  
a r e a .  

b. Provide  a  d e t a i l e d  s i t e  p l an  showing: 

(1) Access requi rements ,  s p e c i a l  width 
requirements .  

( 2 )  Required r e l a t i o n s h i p s  between 
o u t s i d e  elements .  

(3 )  Clearances.  

(4 )  Parking,  load ing ,  r e q u i r e d  s e t -  
backs,  paving,  etc.  

c. Provide  a  f loor -p lan  l a y o u t  of  t h e  
r equ i r ed  f a c i l i t y  showing: 

(1) Dimensional requirements .  

( 2 )  Height requirements  ( c r o s s  s e c t i o n ) .  

( 3 )  Doors, wid ths  of  e n t r a n c e s .  

(4 )  C lea r  space requirements  (no 
column i n t r u s i o n  allowed) . 

(5 )  Locate  s p e c i a l  e l e c t r i c a l  o r  
mechanical p rov i s ions .  

( 6 )  Blockouts ,  e l e v a t i o n s ,  anchor 
b o l t s ,  o r  o t h e r  p r o v i s i o n s  f o r  
equipment. 

6.2.2.6 Sec t ion  3.3,  "General C r i t e r i a " .  

a .  C i v i l  

(1) Axle o r  wheel loads  on roads  

( 2 )  S p e c i a l  l ane  width of  roads .  

(3 )  Turn and weight  p r o v i s i o n s  f o r  
s p e c i a l  veh i c l e s .  

( 4 )  Jack l o a d s ,  t r a n s f e r  requirements .  

( 5 )  Parking (number of v e h i c l e s ) .  



EXHIBIT I11 

( 6 )  Grades on roads.  

(7 )  S p e c i a l  water  and sewage 
requirements .  Q u a n t i t y  and 
n a t u r e  of  water  and sewage, i f  
s p e c i a l .  

( 8 )  S p e c i a l  f i r e  p r o t e c t i o n  r equ i r e -  
ments ( e x t e r i o r )  . 

( 9 )  Fencing and s e c u r i t y .  

(10) Locat ion and types  of  e x i s t i n g  
u t i l i t i e s ,  i f  any (water ,  gas ,  
s e w e r ,  e l e c t r i c a l ,  s to rm d ra lnage )  . 

b . A r c h i t e c t u r a l  

(1) Personnel  occupancy, t ypes ,  
hours  pe r  day. 

( 2 )  Designat ion of  use o f  a r e a s  w i th in  
f a c i l i t y  . 

( 3 )  Types o f  s p e c i a l  doors  r equ i r ed .  

( 4 )  F loo r  l e v e l  requirements .  F loo r  
dra inage .  

(5) Window requi rements ,  i f  any. 

( 6 )  C o n t r o l l i n g  dimension requirements .  

(7 )  C lea r  c e i l i n g  h e i g h t s .  

(8 )  E x t e r i o r  a r c h i t e c t u r a l  t r ea tmen t  
( conc re t e ,  masonry, b r i c k ,  e t c . ) .  
I n d i c a t e  whether t r ea tmen t  i s  t o  
match e x i s t i n g ,  i f  a p p l i c a b l e .  

(9): Explosive s a f e t y  requi rements  f o r  
c o n s t r u c t i o n .  

c. S t r u c t u r a l  

(1) Crane and h o i s t  l o c a t i o n  and loads .  
Cont ro l  requirements .  

( 2 )  F loor  and roof loads .  S p e c i a l  
l oads .  Seismic l o a d s ,  wind loads ,  
c l e a r  i n t e r i o r  h e i g h t s .  

( 3 )  Clea r  span and column-free a r e a s .  

( 4 )  B l a s t  l o a d s ,  s h i e l d i n g  requirements .  

( 5 )  Personnel  l a d d e r s ,  e l e v a t o r s .  

(6) Trans fe r  p i e r s ,  dock loads .  
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(7)  General  c o n f i g u r a t i o n  o f  bu i ld ing ,  
number of  s t o r i e s .  

( 8 )  Bar r i cades  and s h i e l d i n g  f o r  
exp los ive  b l a s t  a r e a s .  

d. Mechanical 

(1) I n t e r i o r  po t ab l e  water .  

(2 )  Environment l i m i t s .  ~ e m ~ e r a t u r e ,  
humidi ty ,  v e n t i l a t i o n .  

(3)  Compressed a i r .  

( 4 )  F i r e  p r o t e c t i o n .  

( 5 )  Vibra t ion  and a c o u s t i c a l  requirements .  

( 6 )  Equipment coo l ing  requirements .  

e. E l e c t r i c a l  

(1) Power requirements  - type  ..and 
magnitude . 

( 2 )  L i g h t  i n t e n s i t i e s .  

(3 )  Communications requirements .  

( 4 )  Grounding 

f .  Equipment (provide  l a y o u t  and l i s t  each 
p i e c e  o f  equipment) 

(1) Equipment name. 

(2)  Uni t s  r equ i r ed .  (number) 

(3)  Purpose of equipment. 

( 4 )  S i z e  of  equipment (governing 
dimensions,  we igh t ) .  

(5) Power requirements  - h e a t  g a i n ,  
BTUs pe r  hour ,  t ype  coo l ing ,  in -out  
t empera tures ,  r e l a t i v e  humid i t i e s .  

( 6 )  Minimum acces s  requirements  - f r o n t ,  
back,  s i d e s .  

6.2.2.7 ' Se'ction 4 ,  " Q u a l i t y  Assurance P rov i s ions" .  
This  s e c t i o n  s h a l l  i d e n t i f y  s p e c i a l  t e s t i n g ,  - - 
q u a l i t y  c o n t r o l  p rocedures ,  and/or performance 
v e r i f i c a t i o n  requirements  necessary  t o  a s s u r e  
t h e  adequacy o f  s p e c i a l  o r  unique f a c i l i t y  
p rov i s ions .  Standard f a c i l i t y  v e r i f i c a t i o n  
requirements  s h a l l  n o t  be inc luded  he re in .  



EXHIBIT 111 

6 . 3  P r e p a r a t i o n  o f  F a c i l i t y  C o n t r a c t  End I t e m  D e t a i l  
S p e c i f i c a t i o n ,  P a r t  11, F a c i l i t y  Cons.truction C o n t r a c t  
P l a n s  and S ~ e c i f i c a t i o n s  

T h i s  p a r t  o f  t h e  FCEI S p e c i f i c a t i o n  s h a l l  be  b a s e d  on P a r t  I 
of t h i s  s p e c i f i c a t i o n .  C o n t e n t ,  and scope  o f  t h i s  p o r t i o n  
o f  t h e  s p e c i f i c a t i o n ,  a s  w e l l  as t h e  a c t u a l  f a c i l i t y  
a c q u i s i t i o n  p rocedures  and r e q u i r e m e n t s ,  a r e  p r e p a r e d  by 
a r c h i t e c t u r a l / e n g i n e e r i n g  a c t i v i t i e s ,  and t h e i r  t y p e  and 
fo rmat  a r e  n o t  p r e s c r i b e d  by t h i s  p u b l i c a t i o n .  



E X H I B I T  I11 

SAMPLE FORMAT "A" 

S p e c i f i c a t i o n  No.  

R e v i s i o n  No .  

R e l e a s e  D a t e  

CONTRACT END ITEM DETAIL S P E C I F I C A T I O N  

( F A C I L I T Y )  

C R I T E R I A  

AND 

DESIGN 

( C E I  PROJECT NUMBER) 

(APPROVED NOMENCLATURE) 

FOR 

(SYSTEM NAME) (SYSTEM) 

A p p r o v e d  B y  A p p r o v e d  B y  
( P r e p a r i n g  A c t i v i t y )  ( A p o l l o  P r o g r a m  

O f f i c e  o r  
e q u i v a l e n t )  

D a t e  . D a t e  
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PREPARATION OF CONTRACT END ITEM 
DETAIL SPECIFICATION 
(IDENTIFICATION ITEM) 
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PREPARATION OF CONTRACT END ITEM 
DETAIL S P E C I F I C A T I O N  
( I D E N T I F I C A T I O N  ITEM) 

CONTENTS 

P a r a g r a p h  P a g e  

. . . . . . . . . . .  . . . . . .  1. PURPOSE. r I V - 1  

2 .  S C O P E . . . . . . .  . . . . . . . . . . . . . I V - 1  

. . . . . . . . . . . . . . .  3.  A P P L I C A B I L I T Y .  I V - 1  

. . . . . . . . . . . .  4 .  REFERENCE DOCUMENTS. I V - 1  

. . . . . . . . . . . .  5. EXPLANATION O F  TERMS I V - 2  

. . . . . . . . . .  6.  PROCEDURAL REQUIREMENTS. I V -  2 

FORMATS AND ILLUSTRATIONS 

S a m p l e  F o r m a t  " A " ,  s p e c i £ i c a t i o n  F o r m a t  . . . . . . . . . . . . . . . . .  T i t l e  P a g e .  . I V - 6  

S a m p l e  F o r m a t  " B " ,  Spec i f i ca t ion  F o r m a t  O u t l i n e  . I V - 7  
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PREPARATION OF 
CONTRACT END ITEM DETAIL SPECIFICATION 

(IDENTIFICATION ITEM) 

1. PURPOSE 

This Exhibit provides NASA Apollo organizations and contractors 
with requirements and guidance for the preparation of a contract 
end item (CEI) detail specification for an item of equipment 
categorized as an "Identification Item". 

2. SCOPE 

These instructions define the content and format for a CEI 
specification for a contract end item categorized as an "Identi- 
fication Item". 

3. APPLICABILITY 

An "Identification Item" is one which satisfies the following 
criteria: 

a. It can be qualified by inspection and/or simple 
demonstration. 

b. Once in manufacturing, quality control at manufacturing 
level can be the basis for verification of quality, 
and acceptance can be based on verification that the 
item, as fabricated and assembled, conforms to the 
drawings. Acceptance testing to verify performance 
will not be specified. 

c. Because of its use, relationship to other end items, 
and simplicity of function and design, few, if any, 
design changes are anticipated once the product config- 
uration baseline for the item is established. 

4. REFERENCE DOCUMENTS 

DSM4120.3-M 1April1966 "Standardization Policies, 
Procedures and Instructions" 

NHB 5300-4(1B) April 1969 "Quality Provisions 'for Aero- 
nautical and Space System 
Contractorsn 

NHB 8080.1 May 1964 "Apollo Test Requirements" 

NPC 200-3 April 1962 "Inspection Systems Provisions 
for Suppliers of Space Mater- 
ials, Parts, Components and 
Services" 

NPC 250-1 30 July 1963 "Reliability Program Provisions 
for Space System Contractors" 
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5. EXPLANATION OF TERMS 

See Exhibit XVII. 

I 6. PROCEDURAL REQUIREMENTS 

Examples of end items specified in this type of specification 
are handling equipment, special tools, adapters, brackets, 
mounting fixtures, dollies, work stands, reuseable containers, 
off-the-shelf commercial items with minor contractor modifica- 
tions, etc. 

NOTE: A number of closely related items may be assembled 
and controlled as piece-parts under a single draw- 
ing and part number as a kit, if they are related 
functionally, and will be allocated as a unit for 
initially equipping the using agency. Under these 
circumstances, the "kit" requires only a single 
identification specification. 

The format of this specification is based on the premise that 
the requirements specification is a brief, concise document, 
and that few changes will be required; hence, it is more econom- 
ical to reissue the complete specification with a specification 
change log that permits changes to individual parts of the doc- ' 

ument on an "add" and "delete" basis and use of the 
configuration chart as the only means of recording changes to the 
specification. (See Exhibit VII for specification maintenance 
instructions.) All CEI specifications are prepared in two dis- 
tinct parts: Part I specifies performance/design and qualifica- 
tion requirements. Part I1 specifies product configuration, 
quality assurance and preparation for delivery requirements. 
For a detailed definition of the nature and use of each of the 
two parts of a CEI specification, see Exhibit 11, paragraph 6. 
The following instructional paragraphs are numbered or otherwise 
identified to refer directly to sample format "A". 

Specification Title Data 

The title of the specification shall be "Contract End Item 
Detail Specification (Identification Item) Performance/ 
Design/Product Configuration Requirements" and shall in- 
clude the following: 

"Approved Nomenclature" 
I 

"Pro ject/System Name" List the project(s) or sys- 
tems (s) which the CEI is de- 
signed to support. For CEI's 
which cannot be identified 
with a project (s) or systems (s) , 
e.g., equipment storage cabinets, 
enter the phrase "Not Project(s1 
or System (s) Equipment". 
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Sp.ecif idation' Ideritif ication and A~~th~entic'dti'dn'~ Data 

Specification identification and authentication data shall 
include the following: 

"Specification Number" An identifier, unique, within 
a project or system, to this 
CEI. (See Exhibit X. ) 

"Revis ion " Sequentially assigned character(s1 
to uniquely identify each revision 
of the specification number and 
revision identification which may 
be composed of alphabetic and/or 
numeric characters, or both. 
(See Exhibit X. ) 

"Release Date" 

"CEI Number" 

"Approval Block" 

Date formally released by the 
preparing activity. 

Contract End Item Number. 
(See Exhibit X. ) 

The preparing activity (contractor 
or Government organization pre- 
paring the specification) shall 
formally approve the specification, 
The procuring agency (Apollo Pro- 
ject Office or equivalent) shall 
formally approve the specification. 

6.1 Instructions for the Preparation of Pa'rt I, "Performance/ 
Design and Qualification Requ.irements 

The following instructions are applicable to the preparation 
of Part I of the specification: 

6.1.1 Section 1, "Scope" This section of the specification 
shall begin with opening sentence/paragraph as shown 
in sample format "A". A subsequent sentence/para- 
graph, as indicated be sample format "A", shall briefly 
describe the intended general use of the CEI. 

6.1.2 Section 2, "Applicable Documents" This section of the 
CEI specification shall begin with the opening sentence/ 
paragraph contained in sample format "A". List those 
documents (specifications, standards, drawings, 
bulletins, manuals, etc.) which are applicable to 
paragraphs within the body of this part of the speci- 
fication (Sections 3 and 4 of Part I). Within the 
body of the specification, reference to these documents 
shall be made by reference to their basic document num- 
ber or other definitive designation. Refer to Defense 
Standardization Manual 4120.3-M for further instruc- 
tions on listing of applicable documents. 
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6.1.3 Section 3, "Requirements" Performance/design requi re-  
ments s h a l l  be spec i f i ed  t o  t h e  l e v e l  of d e t a i l  neces- 
sary  t o  e s t a b l i s h  t h e  use of t h e  C E I  i n  support  of 
o the r  p r o j e c t s ,  systems o r  equipment and f a c i l i t i e s ,  
and t o  e s t a b l i s h  t h a t  t h e  requirement i s  unique and 
cannot be s a t i s f i e d  from e x i s t i n g  NASA inventory.  
Requirements s h a l l  be s p e c i f i e d  q u a n t i t a t i v e l y  i n  terms 
of measurable physica l  p r o p e r t i e s  with to lerances .  
Government furnished proper ty  t o  be incorporated i n  
the  design of t h e  CEI s h a l l  a l s o  be spec i f i ed .  For 
C E I 1 s  which support  p r o j e c t s  o r  systems, incorpora te  
e i t h e r  d i r e c t l y  o r . b y  re fe rence  t h e  engineering pro- 
duct  of ana lys i s  record generated a s  a product of 
ana lys i s .  

6.1.4 Section 4 ,  "Qua l i ty  Assurance" This s e c t i o n  s h a l l  
include app l i cab le  content  of "Apollo Tes t  Require- 
ments", NHB 8080.1; NASA Q u a l i t y  Assurance Publ ica t -  
t i o n  NHB 5300.4(1B) and NPC 200-3; and NASA R e l i a b i l i t y  
Publ ica t ion  NPC 250-1. Specify t h e  demonstrations/ 
v e r i f i c a t i o n s  necessary t o  e s t a b l i s h  t h a t  t h e  i t e m ,  
a s  designed and developed, s a t i s f i e s  each requirement 
e s t ab l i shed  i n  Section 3 of P a r t  I. Accomplishment 
of t h e  v e r i f i c a t i o n s  s h a l l  c o n s t i t u t e  q u a l i f i c a t i o n  
of t h e  C E I .  For i d e n t i f i c a t i o n  items, q u a l i f i c a t i o n  
i s  l imi ted  t o  inspect ion  and simple demonstrations. 
Requirements s h a l l  be s p e c i f i e d  t o  t h e  l e v e l  of de- 
t a i l  necessary t o  c l e a r l y  e s t a b l i s h  t h e  v a l i d i t y  and 
accuracy of t h e  v e r i f i c a t i o n  method. 

6.1.5 Section 5,  "Preparat ion f o r  Delivery" This sec t ion  i s  
not  app l i cab le  t o  P a r t  I of a CEI s p e c i f i c a t i o n .  See 
Exhibi t  11, paragraph 6. 

6.2 I n s t r u c t i o n s  f o r  t h e  Preparat ion of P a r t  I1 "Product Con- 
f i g u r a t i o n  and Q u a l i f i c a t i o n  Assurance Requirements" 

The following i n s t r u c t i o n s  a r e  app l i cab le  t o  the  prepara t ion  
of P a r t  I1 of t h e  s p e c i f i c a t i o n .  (See Sample Format "B".)  

6.2.1 Section 1, "Scope" Begin with t h e  opening sentence/ 
paragraph contained i n  sainple format "B" . Descrip- 
t i v e  m a t e r i a l  iden t i fy ing  t h e  r e l a t i o n s h i p  of t h i s  
C E I  t o  o the r  p r o j e c t s  of systems equipment may be 
included. 

6.2.2 Section 2, "Applicable Documents" Begin with t h e  
opening sentence/paragraph contained i n  sample format 
"Bn. The genera l  i n s t r u c t i o n s  f o r  Sect ion 2 of P a r t  I 
a r e  app l i cab le ,  with t h e  exception t h a t  t h i s  s e c t i o n  
references  only documents which a r e  app l i cab le  t o  
Sections 3, 4 ,  and 5 of P a r t  11. 

6.2.3 Sect ion  3, "Requirements" Begin with the  opening 
sentence/paragraph contained i n  sample format "B". 
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Normally, for identification items, this section 
should be limited to a requirement to comply with 
the drawing. Standards of manufacture, manufacturing 
processes and production which must be verified at 
time and place of delivery to establish the quality 
of the CEI, shall be specified. All requirements 
shall be specified at environmental conditions normal 
to the place of acceptance, and shall not attempt to 
simulate the environment in which the CEI shall be 
used. Requirements shall be specified in physically 
measureable quantitative terms, with tolerances, in 
terms of the CEI itself, and without direct reference 
to equipments or facilities with which the CEI must 
be compatible. Requirements shall be specified to 
the level of detail necessary to establish limits 
for the verifications to be specified in Section 4 
of Part 11. 

6.2.4 Section 4, "Quality Assuran'ce" This section shall 
include applicable content of "Apollo Test Require- 
ments", NHB-8080.1; NASA Quality Assurance Publication 
NHB 5300.4(1B) and NPC 200-3; and NASA Reliability 
Publication NPC 250-1. The method of confirming 
that the CEI, as fabricated and assembled, complies 
with the production drawings and the verification/ 
demonstrations necessary to assure that the CEI, as 
manufactured and assembled, satisfies the require- 
ments of Section 3 of Part I1 shall be specified. 
Each demonstration/verification shall be specified to 
the level of detail necessary to establish the va- 
lidity and accuracy of the verification method, and 
present a clear, nonsubjective determination of the 
quality of the CEI. 

6.2.5 Section 5, "Preparation for Delivery" This section 
shall specify requirements for preservation, pack- 
aging, packing, and marking or otherwise preparing 
the CEI for shipment. To the.extent practical this 
shall be accomplished by referencing established 
standards. Where established standards are inade- 
quate, see Exhibit 11, Part 11, paragraph "Section 5, 
Preparation for Delivery". 

6.2.6 Section 6, "Notes" This section of the specification 
shall include information of particular importance to 
the procuring agency, i.e., ordering information for 
technical data. 

6.2.7 Section 10, "Appendix" This section of the CEI spec- 
ification shall include requirements of limited appli- 
cability, such acceptance of the CEI in an instru- 
mented configuration. See Exhibit 11, Part 11, para- 
graph "Section 10, Appendix". 
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SAMPLE FORMAT "A" 

CONTRACT END ITEM DETAILED SPECIFICATION 
( IDENTIFICATION ITEM) 

PERFORMANCE/DESIGN/PRODUCT CONFIGURATION REQUIREMENTS 
(APPROVED NOMENCLATURE) 

f o r  

P r o j e c t  o r  System Name P r o j e c t  o r  System 

Spec. NO. 

Revision 

Release Date 

C E I  No. 

Approved (Preparing Agency) 

Contract  Number 

Approved (Procuring Agency) 

P a r t  I "Performance/Design and Q u a l i f i c a t i o n  Requirements" 

1. Scope 

This p a r t  of t h i s  s p e c i f i c a t i o n  e s t a b l i s h e s  performance/design 

requirements f o r  one type-model-series of an equipment i d e n t i f i e d  

a s  ( i n s e r t  nomenclature . This c o n t r a c t  end 

i t e m  (provides (accomplishes) 

2. Applicable Documents 

The following documents of exac t  i s s u e  shown form a p a r t  of t h i s  

p a r t  of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  here in .  

3 .  Requirements 

4.  Q u a l i t y  Assurance 
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SAMPLE FORMAT "B" 

Part 11, "Product Configuration and Quality Assurance ~equirernents" 

1. Scope 

This part of this specification establishes the product configuration 

requirements for one type-model-series of equipment identified as 

(insert nomenclature) 

2. Applicable Documents 

The following documents of exact issue shown form a part of this 

specification to the extent specified herein. 

3. Requirements 

The configuration of this contract end item shall be in accordance 

with contractor's top drawing number and drawing and engineering 

data assembled thereunder. 

4. Quality Assurance 

5. Preparation for Delivery 

6. Notes 

10. Appendix 

10.1 Acceptance of CEI in an Instrumented Configura.tion. 
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PREPARATION OF 
CONTRACT END ITEM DETAIL SPECIFICATION 

(REQUIREMENT ITEMS) 
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PREPARATION O F  
CONTRACT END ITEM DETAIL S P E C I F I C A T I O N  

(REQUIREMENT ITEMS) 

CONTENTS 

P a r a g r a p h  Page 

1. PURPOSE. . . . . . . . . . . . . . . . . . .  V-1 

2 .  SCOPE.  . . . . . . . . . . . . . . . . . . .  V-1 

3 .  A P P L I C A B I L I T Y .  . . . . . . . . . . . . . . .  V-1 

. 4.  REFERENCE DOCUMENTS. . . . . . . . . . . . .  V-1 

5. EXPLANATION O F  TERMS . . . . . . . . . . . .  V-2 

6.  PROCEDURAL REQUIREMENTS. . . . . . . . . . .  V-2 

FORMATS AND ILLUSTRATIONS 

Sample F o r m a t  "A" ,  S p e c i f i c a t i o n  F o r m a t  
T i t l e  P a g e  . . . . . . . . . . . . . . . . .  V-8 

Sample Format " B " ,  Speci f ica t ion F o r m a t  O u t l i n e .  V-9 

S a m p l e  F o r m a t  " C " ,  Spec i f i ca t ion  F o r m a t  O u t l i n e .  V - 1 1  
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PREPARATION OF 
CONTRACT END ITEM DETAIL SPECIFICATION 

(REQUIREMENT ITEMS) 

1. PURPOSE 

This  Exh ib i t  p rov ides  NASA Apollo o r g a n i z a t i o n s  and 
c o n t r a c t o r s  wi th  requirements  and guidance f o r  t h e  
p r e p a r a t i o n  of  a Con t r ac t  End I t e m  ( C E I )  d e t a i l  spec i -  
f i c a t i o n  f o r  i t e m s  o f  equipment ca t ego r i zed  a s  "Require- 
ment I t e m s .  " 

2.  SCOPE 

These i n s t r u c t i o n s  d e f i n e  t h e  c o n t e n t  and format  f o r  
t h e  C E I  s p e c i f i c a t i o n  f o r  c o n t r a c t  end i tems  ca t ego r i zed  
a s  "Requirement I t e m s  . " 

3 .  APPLICABILITY 

A "Requirement Item" is one which s a t i s f i e s  t h e  follow- 
i n g  c r i t e r i a :  

a. I t  has  been developed. 

b. I t  i s  an i t e m  which i s  Government Furnished 
Equipment (GFE) . 

c. I t  i s  necessary  t o  suppor t  an i t em o r  i t ems  
be ing  developed,  e i t h e r  t o  be used wi th ,  o r  
t o  be assembled i n t o ,  t h e  i t e m ( s )  be ing  
developed. 

4. REFERENCE DOCUMENTS 

The fo l lowing  documents a r e  t o  be cons idered  a s  r e f e r -  
ence m a t e r i a l  f o r  t h e  purpose of  i n t e r p r e t i n g  t h e  
requirements  of t h i s  e x h i b i t  b u t  do n o t  form a p a r t  of  
t h i s  e x h i b i t :  
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( o r  NASA equi- 
va len  t ) 

EXHIBIT V 

"USAF Supply Manual, Volume I ,  
P a r t  11, Chapter  11." 

DSM 4120.3-M 1 A p r i l  "S t anda rd i za t i on  P o l i c i e s ,  
1966 Procedures  and I n s t r u c t i o n s "  

"Cataloguing Handbook, Fede ra l  
Supply C l a s s i f i c a t i o n ,  P a r t  I ,  
Groups and C la s se s . "  

NHB 5300-4 A p r i l  " Q u a l i t y  P rov i s ions  f o r  Aero- 
( 1 B )  1969 n a u t i c a l  and Space System 

Con t r ac to r s "  

NHB 8080.1 May i964 "Apollo T e s t  Requirements" 

NPC 200-3 A p r i l  " I n s p e c t i o n  Systems P rov i s ions  
1962 f o r  Supp l i e r s  o f  Space Mater- 

i a l s ,  P a r t s ,  Components and 
Se rv i ce s . "  

NPC 250-1 30 Ju ly  " R e l i a b i l i t y  Program Prov i s ions  
1963 f o r  Space System Con t r ac to r s "  

5. EXPLANATION OF TERMS 

See E x h i b i t  X V I I  

6. PROCEDURAL REQUIREMENTS 

The requirements  s p e c i f i c a t i o n  is a  s i n g l e  document 
which s p e c i f i e s  t h e  i t e m s  of  equipment e x i s t i n g  i n  
inventory  (see paragraph 3b) necessary  t o  suppor t  
o r  t o  be  i n s t a l l e d  i n  t h e  c o n t r a c t  end i tems  be ing  
designed/developed by a  s i n g l e  c o n t r a c t o r .  

NOTE: Cont rac t  end i t e m s  i n  development which 
must,  du r ing  t h e  p rog re s s  of  development, 
be  t r a n s f e r r e d  among c o n t r a c t o r s ,  a r e  n o t  
t o  be c l a s s i f i e d  a s  " i n  inventory"  o r  
c a r r i e d  i n  a  requirement. s p e c i f i c a t i o n .  

One requirements  s p e c i f i c a t i o n  s h a l l  be prepared  by 
each c o n t r a c t o r  r e spons ib l e  f o r  development of  c o n t r a c t  
end i t e m s ,  and s h a l l  i nc lude  a l l  i nven to ry  i t e m s  necessary  
t o  suppor t  t h e  end i t e m s  i n  development. 
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6.1 I n s t r u c t i o n s  f o r  P repa ra t i on  of a  Requirements 
S p e c i f i c a t i o n  

The format f o r  t h e  requirements  s p e c i f i c a t i o n  t i t l e  
page s h a l l  be i n  accordance w i th  Sample Format "A". 
The fo l lowing  i n s t r u c t i o n a l  paragraphs a r e  numbered 
o r  o therwise  i d e n t i f i e d  t o  r e f e r  d i r e c t l y  t o  
Sample Format "B" : 

6.1.1 Sec t ion  1 "Scope" Begin w i th  t h e  opening 
sentence/paragraph a s  shown i n  sampie format 
"B" . A b r i e f ,  d e s c r i p t i v e  e n t r y  s h a l l  be 
inc luded  which e s t a b l i s h e s  t h e  r e l a t i o n s h i p  
of  t h e  r equ i r ed  i t e m ( s )  t o  t h e  c o n t r a c t  end 
i t e m ( s )  and t h e  p r o j e c t  o r  system wi th  which 
they  w i l l  be  used. A sample e n t r y  might 
read:  ". . . . suppor t  t h e  guidance system 
of  t h e  s p a c e c r a f t . "  

6.1.2 Sec t ion  2 "Applicable  Documents" Begin w i th  
t h e  opening sentence/paragraph a s  shown i n  
sample format "B". ~ u e  t o  t h e  n a t u r e  and 
use of  t h i s  s p e c i f i c a t i o n ,  r e f e r e n c e  t o  
i n d i v i d u a l  s p e c i f i c a t i o n s  and documents c i t e d  
i n  t h e  body of  t h e  s p e c i f i c a t i o n ,  p e c u l i a r  
t o  i n d i v i d u a l  i t ems  of  equipment,  s h a l l  n o t  
be redundant ly  included.  

6.1.3 Sec t ion  3 "Requirements" Begin w i th  t h e  
opening sentence/paragraph a s  shown i n  
sample format "B". Each subparagraph s h a l l  
i d e n t i f y  one requirement  i t em which i s  
s p e c i f i e d  i n  d e t a i l  i n  an i n d i v i d u a l  
appendix t o  t h i s  s p e c i f i c a t i o n .  Each 
subparagraph s h a l l  i nc lude  t h e  fol lowing:  

a. Subparagraph number. (Used a s  t h e  b a s i c  
r e f e r e n c e  t o  each s i n g l e  appendix. ) 

b. Fede ra l  Stock Class  Code. (Refer  t o  
H-2-1 Cataloguing Handbook Fede ra l  

NASA equ iva l en t .  ) 

P a r t  number. 
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d .  Nomenclature. 

e. Number of t h e  c o n t r a c t  end i tem i n t o  which 
t h e  requirement  i t e m  i n s t a l l s .  

NOTE: For those  i t ems  which a r e  used 
" a s  d e l i v e r e d "  from t h e  inventory  
a s  an end i t e m ,  and which a r e  n o t  
i n s t a l l e d  i n  o t h e r  p r o j e c t  o r  system/ 
equipment, e n t e r  t h e  words "Not 
Applicable .  " 

For e a s e  i n  s p e c i f i c a t i o n  maintenance, no p a r t i c u l a r  
sequence, o t h e r  than subparagraph number, s h a l l  be 
e s t a b l i s h e d  f o r  e n t r i e s  i n  Sec t ion  3 .  Items s h a l l  be 
added t o  t h e  end of  t h e  l i s t  a t  t h e  t i m e  it i s  
determined t h a t  t h e  i t e m  s h a l l  be supp l i ed  from in-  
ventory.  I f  an i t e m  i s  cance l l ed ,  t h e  paragraph num- 
b e r  s h a l l  n o t  be used t o  r e i d e n t i f y  a new item. The 
word "cance l l ed"  and t h e  d a t e  o f  c a n c e l l a t i o n  s h a l l  
be typed i n  t h e  "paragraph" column i n  l i e u  of  t h e  
paragraph number f o r  t h e  cance l l ed  i t e m ,  and t h e  
r e s p e c t i v e  appendix removed from t h e  s p e c i f i c a t i o n .  
I n s t r u c t i o n s  f o r  t h e  p r e p a r a t i o n  and con ten t  o f  t h e  
appendices a r e  inc luded  h e r e i n .  The Federa l  s t ock  
c l a s s  code, where a p p l i c a b l e ,  and t h e  nomenclature 
f o r  a cance l l ed  i t e m ,  s h a l l  be p r i n t e d  i n  t h e i r  respec-  
t i v e  columns. Three months a f t e r  c a n c e l l a t i o n ,  t h e  
Fede ra l  s t ock  c l a s s  code and nomenclature d a t a  f o r  a 
cance l l ed  i t e m  may be removed from t h e  s p e c i f i c a t i o n ;  
however, t h e  p a r t i c u l a r  paragraph number of a cance l l ed  
i t e m  s h a l l  n o t  be reused  t o  r e i d e n t i f y  another  i t e m ,  
and t h e  word "cance l l ed"  and t h e  d a t e  of  c a n c e l l a t i o n  
s h a l l  cont inue  t o  be p r i n t e d  i n  t h e  "paragraph" column 
i n  a l l  succeeding r e v i s i o n s  t o  t h e  s p e c i f i c a t i o n .  

6 . 1 . 4  Sec t ion  4 " Q u a l i t y  Assurance" Inc lude  a p p l i c a b l e  con ten t  
of  "Apollo T e s t  Requirements", NHB 8080.1; NASA Q u a l i t y  
P u b l i c a t i o n s  NHB 5300.4 ( 1 B )  and NPC 200-3; and NASA Rel ia -  
b i l i t y  P u b l i c a t i o n  NPC 250-1. Q u a l i t y  assurance  r equ i r e -  
ments f o r  i t ems  o f  equipment s h a l l  i nc lude  necessary  
r e q u a l i f i . c a t i o n  t o .  a new use ,  environment,  o r  up ra t ed  
performance requirement .  Requirements f o r  r e q u a l i f i c a t i o n  
s h a l l  be s p e c i f i e d  f o r  each i t e m  i n  t h e  i n d i v i d u a l  
appendix s p e c i f y i n g  t h e  i t e m .  Q u a l i t y  assurance  r e q u i r e -  
ments s h a l l  i nc lude  r e c e i v i n g  "bench checks" of  t h e  
requirement  i t em t o  be accomplished by t h e  c o n t r a c t o r  
p r epa r ing  t h e  requirement  s p e c i f i c a t i o n .  I f  t h e s e  
"bench checks" a r e  complex, they  r e q u i r e  c l o s e  coordina- 
t i o n  wi th  t h e  manufacturer  of  t h e  i tem. 

6.1.5 Sec t ion  5 "P repa ra t i on  f o r  Del ivery" Requirements b a s i c  
t o  p repa r ing  each i tem s p e c i f i e d  h e r e i n  f o r  d e l i v e r y  
s h a l l  be inc luded  i n  t h e  r e s p e c t i v e  appendix which 
s p e c i f i e s  t h e  i t e m .  

6.1.6 Sec t ion  6 "Notes" Adminis t ra t ive  in format ion  of  impor- 
t ance  t o  t h e  procur ing  agency i n  t h e  use o f  t h i s  
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s p e c i f i c a t i o n  may be i n c l u d e d  h e r e i n ,  e - g . ,  
i d e n t i f i c a t i o n  o f  manufac tu re r  o f  i n d i v i d u a l  i t e m s  
s p e c i f i e d  which are complex and w i l l  r e q u i r e  t h e  
c o o r d i n a t e d  e f f o r t  o f  t h e  o r i g i n a l  manufac tu re r  and 
t h e  c o n t r a c t o r  p r e p a r i n g  t h e  r e q u i r e m e n t  s p e c i f i c a t i o n  
t o  deve lop  v a l i d  r e c e i v i n g  t e s t s  o r  v e r i f i c a t i o n s  f o r  
t h e  i t e m .  

6.1.7 S e c t i o n  10 "Appendix" The requ i rement  s p e c i f i c a t i o n  
s h a l l  i n c l u d e  an i n d i v i d u a l  appendix  f o r  e a c h . r e q u i r e -  
ment i t em.  Each appendix s h a l l  conform t o  t h e  fo rmat  
i l l u s t r a t e d  i n  sample fo rmat  "B" and comply w i t h  t h e  
f o l l o w i n g  i n s t r u c t i o n s  which a r e  numbered o r  o t h e r -  
w i s e  i d e n t i f i e d  t o  r e f e r  d i r e c t l y  t o  sample f o r m a t  "B" 

6 .1 .7 .1  "Appendix" E n t e r  t h e  subparagraph  number of 
t h e  pa ragraph  i n  S e c t i o n  3  which i d e n t i f i e s  
t h e  i t e m .  

6.1.7.2 " F e d e r a l  Stock C l a s s  Code" E n t e r  t h e  F e d e r a l  
s t o c k  c l a s s  code i n c l u d e d  i n  t h e  r e s p e c t i v e  
subparagraph of S e c t i o n  3. 

6 .1 .7 .3  S e c t i o n  1 "Scope" I n c l u d e  t h e  open ing  
sen tence /paragraph  shown i n  sample f o r m a t  
"B". Subsequent  i n f o r m a t i o n  o f  a g e n e r a l  
o r  d e s c r i p t i v e  n a t u r e  may be  i n c l u d e d .  

6.1.7.4 S e c t i o n  2 "Appl icab le  Documents" The 
r e f e r e n c e  t o  t h e  docurcent used a s  a  b a s i s  
f o r  i d e n t i f y i n g  t h e  p a r t i c u l a r  i n v e n t o r y  
i t e m  s p e c i f i e d  i n  t h i s  appendix s h a l l  b e  
i n c l u d e d  e . g . ,  t e c h n i c a l  i n f o r m a t i o n  f i l e ,  
government s p e c i f i c a t i o n ,  m a n u f a c t u r e r s '  
s p e c i f i c a t i o n ,  t e c h n i c a l  manual, etc.  

6 .1 .7 .5  S e c t i o n  3  "Requirements" S p e c i f y  t h e  
performance/design r e q u i r e m e n t s  which t h e  
i t e m  must s a t i s f y .  Requirements s h a l l  be  
l i m i t e d  t o  t h o s e  n e c e s s a r y  t o  e s t a b l i s h  
p r o j e c t  o r  sys tem c o m p a t i b i l i t y ,  and t o  
e s t a b l i s h  t h e  p h y s i c a l / f u n c t i o n a l  i n t e r f a c e  
r e l a t i o n s h i p  o f  t h e  i t e m  t o  o t h e r  p r o j e c t  
system/equipments f a c i l i t i e s .  Requirements 
s h a l l  be s p e c i f i e d  t o  a l e v e l  o f  d e t a i l  
n e c e s s a r y  t o  p e r m i t  t h e  NASA end i t e m  manager 
t o  s e l e c t  a l t e r n a t e  i t e m s  t o  t h e  one  
s p e c i f i c a l l y  i d e n t i f i e d  above,  t o  s a t i s f y  
t h i s  r equ i rement .  D e s c r i p t i v e  m a t e r i a l  which 
o u t l i n e s  t h e  use  of  t h e  i t e m  i n  t h e  p r o j e c t  
o r  sys tem s h a l l  be  inc luded .  A l l  performance/  
d e s i g n  r e q u i r e m e n t s  s h a l l  be  s t a t e d  i n  
p h y s i c a l l y  measurable  t e r m s ,  w i t h  t o l e r a n c e s ,  



EXIIIBIT V 

i n  t e r m s  of t h e  i t em i t s e l f  and n o t  by 
r e l a t i n g  it t o  e q u i p m e n t / f a c i l i t i e s  wi th  
which i t  must be compatible .  To t h e  
e x t e n t  a p p l i c a b l e ,  t h e  product  o f  
f u n c t i o n a l  a n a l y s i s ,  o r  s i m i l a r  r eco rd  
genera ted  a s  a  product  of  "systems 
eng inee r ing ,  " may be  incorpora ted .  

6.1.7.6 Sec t ion  4 " Q u a l i t y  Assurance" Inc lude  
a p p l i c a b l e  c o n t e n t  o f  "Apollo T e s t  Require- 
ments, " NHB 8080.1; NASA Q u a l i t y  Assurance 
P u b l i c a t i o n s  NHB 5300.4(1B) and NPC 200-3; and 
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. 
Spec i fy ,  i n  subparagraphs,  requirements  f o r  
r e q u a l i f i c a t i o n  of  t h e  i t e m  of  equipment $0 
a  new use o f  environment,  and/or s p e c i f i c a t i o n  
o f  r e c e i v i n g  t e s t s / v e r i f i c a t i o n s  t o  be  
accomplished by t h e  c o n t r a c t o r  r e c e i v i n g  t h e  
i nven to ry  i t e m  f o r  i n s t a l l a t i o n  i n t o  program 
equipment. 

6.1.7.7 Paragraph 4 . 1  "Requa l i f i ca t i on"  When a p p l i c a b l e ,  
s p e c i f y  t h e  requi rements  and methods f o r  
accomplishing r e q u a l i f i c a t i o n  o f  t h e  i t e m  t o  
a  new use o r  environment.  T e s t s / v e r i f i c a t i o n s  
s h a l l  be s p e c i f i e d  t o  t h e  l e v e l  of d e t a i l  
necessary  t o  e s t a b l i s h  t h e  scope and accuracy 
o f  t h e  test  method. Formal t e s t / v e r i f i c a t i o n s  
s h a l l  n o t  i n c o r p o r a t e ,  e i t h e r  d i r e c t l y  o r  by 
r e f e r e n c e ,  d e t a i l  t e s t  p lanning  documentation 
and o p e r a t i n g  i n s t r u c t i o n s .  Requirements s h a l l  
be  t h e  b a s i s  f o r  p r epa ra t i on  and v a l i d a t i o n  
of  such documents. 

NOTE: No e n t r y  s h a l l  be made i n  t h i s  
paragraph u n t i l  t h e  e x a c t  i t e m  
t o  be used t o  s a t i s f y  t h e  
requirement  has  been s e l e c t e d  and 
t h e  r e l a t e d  t e c h n i c a l  d a t a  
reviewed. 

6.1.7.8 Paragraph 4.2 "Receiving Tes t s "  Spec i fy  
requirements  f o r  t e s t s / v e r i f i c a t i o n s  t o  be 
accomplished by t h e  r e c e i v i n g  c o n t r a c t o r  
p r i o r  t o  i n s t a l l a t i o n  of  t h e  i t e m  i n t o  a  
c o n t r a c t  end i tem.  Reference t e c h n i c a l  
manuals, s p e c i f i c a t i o n s  o r  o t h e r  t e c h n i c a l  
d a t a  t o  be  supp l i ed  by NASA which s p e c i f i e s  
such t e s t s ,  o r  which s h a l l  be t h e  b a s i s  f o r  
p r e p a r a t i o n  of  a  t e s t / v e r i f i c a t i o n  s p e c i f i -  
c a t i o n  by t h e  r e c e i v i n g  c o n t r a c t o r .  Tes t s /  
v e r i f i c a t i o n s  s h a l l  be s p e c i f i e d  i n  p h y s i c a l l y  
measurable t e r m s ,  wi th  t o l e r a n c e s ,  i n  t e r m s  
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of  t h e  i t e m  i t s e l f  and wi thout  d i r e c t  
r e f e r e n c e  t o  d e t a i l  methods f o r  accomplishing 
t h e  t e s t .  T e s t s / v e r i f i c a t i o n s  s h a l l  be 
s p e c i f i e d  t o  t h e  l e v e l  of  d e t a i l  necessary  
t o  c l e a r l y  e s t a b l i s h  t h e  v a l i d i t y  and accuracy 
of  t h e  t e s t  method and permi t  a  c l e a r ,  non- 
s u b j e c t i v e  de te rmina t ion  of  t h e  q u a l i t y  of  
t h e  i t e m .  

6.1.7.9 Sec t ion  5 "Prepa ra t i on  f o r  Del ivery" This  
paras rapn  s h a l l  be l i m i t e d  t o  d e s c r i p t i v e  
info;mation t o  a s s i s t  NASA i n  de te rmin ing  
t h e  n a t u r e  of  packing and packaging r equ i r e -  
ments f o r  t h e  i t em f o r  shipment t o  t h e  
c o n t r a c t o r .  I t  s h a l l  i nc lude  a n t i c i p a t e d  
l e n g t h  of  s t o r a g e  p r i o r  t o  use ,  s t o r a g e  
environment,  e t c .  
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SAMPLE FORMAT "A" 

Spec i f i ca t ion  No.  

R e v i s i o n  No.  

R e l e a s e  D a t e  

CONTRACT END ITEM DETAIL S P E C I F I C A T I O N  

(REQUIREMENT ITEMS)  

PERFORMAN CE/DES I GN 

AND 

PRODUCT CONFIGURATION 

RGQUIREMENTS 

( C E I  NUMBER) 

(APPROVED NOMENCLATURE) 

FOR 

(PROJECT OR SYSTEM NAME) (PROJECT OR SYSTEM) 

A p p r o v e d  By A p p r o v e d  B y  
( P r e p a r i n g  A c t i v i t y )  (NASA O f f i c e )  

D a t e  D a t e  

C o n t r a c t  N u m b e r  
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SAMPLE FORMAT I' B " 

1. SCOPE 

The i t e m s  of equipment s p e c i f i e d  h e r e i n  must be supp l i ed  from 

NASA inventory  t o  suppor t  

2 .  APPLICABLE DOCUMENTS 

Because o f  t h e  n a t u r e  and use o f  t h i s  s p e c i f i c a t i o n ,  r e f e r e n c e s  

t o  documents a p p l i c a b l e  t o  each p a r t i c u l a r  i t e m  of equipment 

a r e  s t a t e d  i n  t h e  paragraph which s p e c i f i e s  t h e  i t e m  o f  equip-  

ment and a r e  n o t  redundant ly  recorded he re in .  

3 .  REQUIREMENT 

Each o f  t h e  fo l lowing  subparagraphs r e f e r ence  an appendix which 

i d e n t i f i e s  an end i tem of  equipment t o  be supp l i ed  from NASA 

inventory .  In  t he  appendix, f e a t u r e s  and c h a r a c t e r i s t i c s  a r e  

s p e c i f i e d  f o r  each end i t e m  of equipment which must be s a t i s f i e d  

t o  a s s u r e  compa t ib i l i t y  of  performance and des ign  o f  t h e  i t em 

wi th  p r o j e c t  o r  system requirements .  

Fede ra l  The CEI I n t o  
Subparagraph Stock C la s s  P a r t  Which I t  
No. (Appendix) Code Number Nomenclature I n s t a l l s  

3 . 3  

4 .  QUALITY ASSURANCE 

Requirements f o r  q u a l i t y  assurance  f o r  i t ems  inc luded  h e r e i n  a r e  

s p e c i f i e d  i n  t h e i r  r e s p e c t i v e  appendix i n  Sec t ion  10 ,  "Appendices." 
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5. PREPARATION FOR DELIVERY 

Requirements f o r  prepara t ion  f o r  de l ive ry  of each i tem spec i f i ed  

here in  a r e  included i n  the  individual  appendix which s p e c i f i e s  

the item i n  d e t a i l .  

6. NOTES 

10. APPENDIX 



SAMPLE FORMAT 'C" 

Appendix F e d e r a l  S tock  C l a s s  Code 

1. SCOPE 

T h i s  appendix e s t a b l i s h e s  t h e  r e q u i r e m e n t  f o r  one i t e m  o f  

equipment from NASA i n v e n t o r y  i d e n t i f i e d  a s  ( i n s e r t  

nomencla ture  and type-mode l - se r ies ,  and o t h e r  i d e n t i f y i n g  

d a t a ,  ) f o r  t h e  ( i n s e r t / p r o  j e c t  or  sys tem nomencla ture .  ) 

2.  APPLICABLE DOCUMENTS 

3 .  REQUIREMENTS 

4 .  QUALITY ASSURANCE 

4.1 Requa l i f  i c a t i o n  

4 . 2  Rece iv ing  T e s t s  

5. PREPARATION FOR DELIVERY 



EXHIBIT VI 

PREPARATION OF DETAIL SPECIFICATION 
(CRITICAL COMPONENTS) 
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PREPARATION O F  DETAIL S P E C I F I C A T I O N  
( C R I T I C A L  COMPONENTS) 

CONTENTS 

P a r a g r a p h  P a g e  

1. PURPOSE. . . . . . . . . . . . . . . . . . . .  V I - 1  

2.  SCOPE. . . . . . . . . . . . . . . . . . . . .  V I - 1  

3 .  A P P L I C A B I L I T Y .  . . . . . . . . . . . . . . . .  V I r $  

4 .  REFERENCE DOCUMENTS. . . . . . . . . . . . . .  V I - 1  

5. EXPLANATION O F T E R M S  . . . . . . . . . . . . .  V I - 1  

6 .  PROCEDURAL REQUIREMENTS. . . . . . . . . . . .  V I - 1  

FORMATS AND ILLUSTRATIONS 

S a m p l e  F o r m a t  "A1',  E n g i n q e r i n g  C r i t i c a l  C o m p o n e n t  
S p e c i f i c a t i o n  T i t l e  P a g e .  . . . . . . . . .  V I - 6  



EXHIBIT VI 

PREPARATION OF 
DETAIL SPECIFICATIONS 
(CRITICAL COMPONENTS) 

1. PURPOSE 

This Exhibit provides NASA Apollo organizations and contractors 
with requirements and guidance for the preparation of detail 
specifications for critical components which are part of a contract 
end item. 

2. SCOPE 

Administrative and specification requirements are established for 
the preparation of detail specifications for components which have 
been identified in a contract end item detail specification, as: 

a. Engineering critical components 

b. Logistic critical components 

Critical component detail specifications, with the contract end 
item detail specification to which they apply, shall fully define 
all qualification requirements for the contract end item (CEI). 

3. APPLICABILITY 

Applies to all critical component specifications which are 
incorporated by reference in a contract end item (CEI) detail 
specification (refer to Exhibits I1 and 111), and which are to be 
approved by the procuring agency at the time the CEI has been 
qualified. 

4. REFERENCE DOCUMENTS 

The following documents of the exact issue shown, or part thereof 
as further described, form a part of this exhibit: 

Exhibit I1 "Preparation of Contract End Item Detail 
Specification (Prime Equipment)." 

Exhibit I11 "Preparation of Contract End Item Detail 
Specification (Facility)." 

5. EXPLANATION OF TERMS 

See Exhibit XVII. 

6. PROCEDURAL REQUIREMENTS 

6.1 General Requirements 

NASA shall normally state the complete requirements for design 
and manufacture of a contract end item in a contract end item 
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detail specification. Normally, the CEI, and all of its parts, 
will be qualified as an entity, and the engineering data and 
qualification test results submitted in accordance with the CEI 
specification will fully provide the logistic and reprocurement 
requirements. In preparing a CEI specification for large and 
complex equipment, the contractor, or procuring agency, will 
list therein, certain components of the CEI to be individually 
specified and qualified as engineering or logistic critical 
components. Components so listed in an approved CEI specifica- 
tion shall be specified and processed in accordance with this 
exhibit. 

6.1.1 Engineering Critical Component Selection The contractor 
in conjunction with NASA, shall desisnate components of 
a CEI as engineering critical components when-one or 
more of the following applies: 

a. Qualification of the component will suffice to 
qualify the entire CEI. 

b. Reliability of the component is critical, i.e., it 
will jeopardize crew safety, mission success or sig- 
nificantly affect the ability of the CEI to perform 
its overall function. 

c. Technical complexity and/or producibility of the 
component is sufficiently critical to warrant an 
individual specification. 

d. The CEI cannot be adequately qualified except by 
separately qualifying the component. 

The contractor shall list all engineering critical com- 
ponents in Part I of the CEI specification (see Exhibits 
I1 and 111). Once Part I of the CEI has been formally 
approved, the contractor shall add or delete critical 
components therein by submitting a design requirements 
ECP. (See Exhibit IX.) The contractor shall proceed in 
accordance with this exhibit when the CEI specification 

, or ECP is approved. 

6.1.2 Logistics Critical Component Selection The contractor, 
in conjunction with NASA, shall designate components 
of a CEI as logistics. critical components when one or 
more of the following applies: 

a. The component is an item for which the provisioning 
of spares or selection of spares is required. 

b. The component has been identified for multiple 
sonrce procurement, by NASA. 

The contractor, in conjunction with NASA, shall list 
all logistic critical components in Part I of the 
CEI specification. Once Part I of the CEI has been for- 
mally approved, the contractor shall add or delete cri- 
tical components therein by submitting a design require- 
ments ECP. (See Exhibit IX.) The contractor shall pro- 
ceed in accordance with this exhibit when the CEI 
specification or ECP is approved. 
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6.2 P repa ra t i on  o f  Engineer ing C r i t i c a l  Component S p e c i f i c a t i o n s  

The c o n t r a c t o r  s h a l l  p r epa re  t h e s e  d e t a i l  s p e c i f i c a t i o n s  
i n  accordance wi th  t h e  format  and i n s t r u c t i o n s  conta ined  i n  
E x h i b i t  I1 and a s  modif ied i n  t h e  fo l lowing  subparagraphs.  
S p e c i f i c a t i o n s  f o r  eng inee r ing  c r i t i c a l  components s h a l l  
con ta in  bo th  a  P a r t  I and P a r t  11. 

6 . 2 . 1  S p e c i f i c a t i o n  P a r t  I ,  Sec t ion  3, "Requirements" 
The c o n t r a c t o r  s h a l l ,  t o  t h e  maximum e x t e n t  p r a c t i c a l ,  
abb rev i a t e  t h e  d e t a i l e d  c o n t e n t  o f  t h i s  s e c t i o n .  
Applicable  paragraphs i n  t h e  p a r e n t  s p e c i f i c a t i o n  f o r  
t h e  C E I ,  of which t h e  component i s  a  p a r t ,  s h a l l  be 
i nco rpo ra t ed  by r e f e r e n c e .  A l l  requirements  i n  t h e  
component s p e c i f i c a t i o n  s h a l l  be compatible  w i th  t h e  
requirements  i n  t h e  C E I  s p e c i f i c a t i o n .  

6.2.1.1 Paragraph 3.2 i n  E x h i b i t  I1 s h a l l  n o t  be used 
i n  t h e  p r e p a r a t i o n  o f  component 
s p e c i f i c a t i o n s .  

6.2.2 S p e c i f i c a t i o n  P a r t  I ,  Sec t ion  4 ,  " Q u a l i t y  Assurance 
P rov i s ions"  Q u a l i t y  assurance  p rov i s ions  s h a l l  be  
l i m i t e d  t o  t h e  fo l lowing  requirements  : 

6.2.2.1 The q u a l i f i c a t i o n  t e s t i n g  r e q u i r e d  f o r  t h e  
component s h a l l  be  completely s p e c i f i e d .  
(See E x h i b i t  11, Sec t ion  4 ,  Q u a l i t y  Assurance 
p r o v i s i o n s ,  and paragraph 4.1.3, "Formal 
Q u a l i f i c a t i o n  Tes t .  " )  

6.2.2.2 The r e l i a b i l i t y  t e s t i n g  and a n a l y s i s ,  t o  t h e  
e x t e n t  r e q u i r e d  f o r  t h e  component, s h a l l  be 
s p e c i f i e d .  (See E x h i b i t  11, Sec t ion  4 ,  
Q u a l i t y  Assurance P r o v i s i o n s ,  and 4 . 1 . 4 ,  
" R e l i a b i l i t y  Tes t s  and Analyses" .) 

6.2.3 S p e c i f i c a t i o n  P a r t  11, "Product  Conf igura t ion  and 
~ c c e p t a n c e  Tes t  Requirements'' The c o n t r a c t o r  s h a l l  
p repare  P a r t  I1 o f  c r i t i c a l  component s p e c i f i c a t i o n s  
i n  accordance w i th  t h e  format  and i n s t r u c t i o n s  conta ined  
i n  E x h i b i t  I1 and a s  modif ied i n  t h e  fo l lowing  
subparagraphs.  

6.2.3.1 The c o n t r a c t o r  s h a l l  complete on ly  t hose  
subparagraphs i n  P a r t  I1 which a r e  e s s e n t i a l  
f o r  reprocurement of  t h e  i t e m  from ano the r  
source  ( e . g . ,  p roduct ion  c o n t r o l  and acceptance  
t e s t i n g  requirements)  . 

6.2.3.2 Subparagraphs which a r e  n o t  e s s e n t i a l  f o r  
reprocurement s h a l l  be e n t e r e d  wi th  t h e  
n o t a t i o n  " n o t  app l i cab l e "  o r  "N/A. " 
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6.2.3.3 The requirements  f o r  P a r t  I1 s h a l l  be 
mutual ly  e s t a b l i s h e d  wi th  t h e  procur ing  
agency a t  t h e  t i m e  t h e  c r i t i c a l  component 
i s  provis ioned  ( i . e . ,  p rovis ioned  by 
e i t h e r  t h e  c o n t r a c t o r  o r  p rocu r ing  agency, 
whoever has  t h e  l o g i s t i c  suppor t  respons i -  
b i l i t y ) .  

6.2.4 Engineer ing C r i t i c a l  Component S p e c i f i c a t i o n  T i t l e  
Page. The t i t l e  page f o r  eng inee r ing  c r i t i c a l  component 
s p e c i f i c a t i o n s  s h a l l  be prepared  i n  accordance wi th  
sample format  "A" of t h i s  e x h i b i t .  The s p e c i f i c a t i o n  
document and t h e  c r i t i c a l  component s p e c i f i e d  s h a l l  
be  i d e n t i f i e d  by s t anda rd  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  
numbers ( r e f e r  t o  Exh ib i t  X ) .  

6.2.4.1 The s p e c i f i c a t i o n  i d e n t i f i c a t i o n  number of 
t h e  des ign  a c t i v i t y  s h a l l  be  e n t e r e d  a s  
shown. I t  s h a l l  i nc lude  t h e  l a t e s t  r e v i s i o n  
le t ter  ass igned  by t h e  c o n t r a c t o r  a t  t h e  
t ime o f  i n i t i a l  s u b m i t t a l  f o r  formal approval  
by t h e  procur ing  agency. 

6.2.4.2 The code i d e n t i f i c a t i o n  number of t h e  des ign  
a c t i v i t y  s h a l l  be e n t e r e d  a s  shown. 

6.2.4.3 The permanent drawing number (which i s ,  o r  i s  
inc luded  i n ,  t h e  p a r t  number f o r  t h e  c r i t i c a l  
component) and nomenclature f o r  t h e  c r i t i c a l  
component, a s  ass igned  by t h e  des ign  a c t i v i t y ,  
s h a l l  be  e n t e r e d  a s  shown. 

6.2.4.4 The s i g n a t u r e s  of t h e  au tho r i zed  personnel  
who approved t h e  s p e c i f i c a t i o n  a t  t h e  t i m e  
o f  i n i t i a l  formal  approval  by t h e  procur ing  
agency, s h a l l  be t h e  on ly  s i g n a t u r e s  en t e r ed .  

6.3 P repa ra t i on  of L o g i s t i c  C r i t i c a l  Component S p e c i f i c a t i o n s  

S p e c i f i c a t i o n s  f o r  l o g i s t i c  c r i t i c a l  components s h a l l  be 
prepared  i n  accordance wi th  t h e  format  f o r  P a r t  11, "Product  
Conf igura t ion  and Acceptance Tes t  RequirementsI t t  on ly ,  a s  
de sc r ibed  i n  E x h i b i t  11. 

6.4 Adminis t ra t ive  Requirements 

C r i t i c a l  components s h a l l  be managed a t  c o n t r a c t  end i t e m  
l e v e l s  of c o n t r o l  and a s  s t a t e d  i n  t h e  subparagraphs below. 

6.4.1 S p e c i f i c a t i o n s  and Engineer ing Drawings. C r i t i c a l  
component s p e c i f i c a t i o n s  s h a l l  be prepared  and main- 
t a i n e d  by t h e  c o n t r a c t o r  and s h a l l  be  approved by t h e  
procur ing  agency. Engineer ing drawings f o r  c r i t i c a l  
components s h a l l  always be prepared  and c o n t r o l l e d  a s  
p a r t  of  t h e  drawing " t r e e s "  f o r  t h e  C E I  o f  which t h e  
component i s  a  p a r t .  



EXHIBIT V I  

6.4.1.1 The s p e c i f i c a t i o n  s h a l l  be  p re sen t ed  f o r  
p r e l imina ry  approval  a t  t h e  r e q u e s t  o f  
t h e  procur ing  agency and submi t ted  f o r  
f i n a l  approval  a t  t h e  completion o f  
q u a l i f i c a t i o n  t e s t i n g  of  t h e  component. 

6.4.1.2 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  be  c e r t i f i e d  
a s  complete on t h e  t i t l e  page of  t h e  spec i -  
f i c a t i o n  by t h e  c o n t r a c t o r  o r  by t h e  
p rocu r ing  agency a s  d i r e c t e d  by t h e  Center  
program o f f  i c e .  

6.4.1.3 S p e c i f i c a t i o n  approva i  and c e r t i f i c a t i o n  
s h a l l  c o n s t i t u t e  completion o f  q u a l i f i c a t i o n  
t e s t i n g ,  un l e s s  f u r t h e r  a u t h o r i z e d  by ECP. 

6.4.1.4 Drawings, o r  d a t a  o t h e r  than  t h e  s p e c i f i c a t i o n ,  
s h a l l  be submi t ted  f o r  c r i t i c a l  components 
un l e s s  o therwise  s p e c i f i e d  by c o n t r a c t .  

6.4.2 Q u a l i f i c a t i o n  Tes t ing .  Q u a l i f i c a t i o n  of  c r i t i c a l  
components s h a l l  be  accomplished as p a r t  o f  t h e  
q u a l i f i c a t i o n  program f o r  t h e  CEI of which they a r e  
a  p a r t .  

6.4.2.1 T e s t  schedules  s h a l l  be  planned f o r  completion 
p r i o r  t o  acceptance o f  t h e  f i r s t  CEI t o  be  
d e l i v e r e d  f o r  t h e  in tended  use of  type-model- 
series. Normally, t h i s  w i l l  be  a t  t he  t i m e  
o f  FACI f o r  t h e  C E I .  

6.4.2.2 Tes t  d a t a  s h a l l  be  s u b j e c t  t o  review and 
s u r v e i l l a n c e  by t h e  l o c a l  r e p r e s e n t a t i v e  of 
t h e  p rocu r ing  agency. 

6.4.2.3 T e s t  d a t a  and o t h e r  r e p o r t s  s h a l l  be  prepared 
f o r  s u b m i t t a l  un l e s s  o therwise  s p e c i f i e d  by 
t h e  p rocu r ing  agency. 
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SAMPLE FORMAT "A" 

Specification No. 

Code Identification No.. 

ENGINEERING CRITICAL COMPONENT SPECIFICATION 

PART I 

PERFORMANCE/DESIGN AND 
QUALIFICATION REQUIREMENTS 

and 

PART I1 

PRODUCT CONFIGURATION AND 
ACCEPTANCE TEST REQUIREMENTS 

for 

(Permanent Drawing Number and Nomenclature) 

Approved by: Approved by: 
(Designee) (Designee) 

(Design Activity Contractor's (Procuring Agency's Name) 
Name 1 
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SPECIFICATION MAINTENANCE 

1. PURPOSE 

This Exhibit provides NASA Apollo oxganizations and contractors 
with requirements and guidance for the preparation of Specifica- 
tion Change Notices, and for the formal recording of changes to 
all specifications discussed in Exhibits I through VI. 

2. SCOPE 

These instructions define the format and content for the following 
documents, which pertain to the preparation of Specification 
Change Notices, and for the approval, control, format, and record- 
ing thereof. 

a. Specification Change Notice Sample Format "A" 

Note: Where using agencies exercise the option of Paragraph 1. 
Policy (page 1 of this document) Specification Change 
Notices shall be prepared and used as specified by the 
"Changes and Revisions" requirements of MIL-STD-490. 

b. Specification Change Log Sample Format "B" 

c. Specification Configuration Chart Sample Format "C" 

d. Specification Identification Index Sample Format I'D" 

3. APPLICABILITY 

Contractors to NASA are responsible for the compliance of their 
subcontractors, vendors and suppliers. 

4. REFERENCE DOCUMENTS 

The following exhibits of this document shall be considered as 
reference material for the purpose of interpreting the require- 
ments of this exhibit, but do not form a part of this exhibit: 

Exhibit I 

Exhibit I1 

Exhibit I11 

Exhibit IV 

"Preparation of Program, Project and 
System Performance and Design Requirements 
Specification" 

"Preparation of Contract End Item Detail 
Specification (prime Equipment)" 

"Preparation of Contract End Item Detail 
Specification (Facility)" 

"Preparation of Contract End Item Detail 
Specification (~dentification Item)" 
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Exh ib i t  V "Preparat ion of Contract  End Item 
D e t a i l  Spec i f i ca t ion  (Requirement Items) " 

Exhibi t  V I  "Preparat ion of De ta i l  Spec i f i ca t ion  
( C r i t i c a l  Components)" 

Exhibi t  I X  "Preparat ion of Engineering Change Proposals 
f o r  Contract  End Items. " 

5. EXPLANATION OF TERMS 

See Exhibi t  X V I I  

6 .  PROCEDURAL REQUIREMENTS 

The prepara t ion  and formal recording of s p e c i f i c a t i o n  change 
no t i ces  s h a l l  be accomplished a s  requi red  by t h i s  e x h i b i t .  
The following instruments a r e  used t o  formally t r ansmi t  
and/or record changes t o  approved s p e c i f i c a t i o n s ,  and s h a l l  
be prepared t o  comply with the  following i n s t r u c t i o n s  re-  
ferenced t o  the  formats at tached:  

6.1 Spec i f i ca t ion  Change Notice (SCN) 

The s p e c i f i c a t i o n  change n o t i c e  i s  used t o  record 
exact  changes t o  all approved s p e c i f i c a t i o n s .  Each 
ECP which changes the  e s t ab l i shed  base l ine  s h a l l  note  
t h e  e f f e c t  of t h e  change on s p e c i f i c a t i o n s  and s h a l l  
have an SCN enclosed with it. The SCN s h a l l ,  when 
submitted f o r  approval,  r e f l e c t  t h e  change t o  t h e  
s p e c i f i c a t i o n  t h a t  w i l l  r e s u l t  i f  t he  ECP is approved. 
B~ d e f i n i t i o n ,  a l l  Class I engineering chariges- r equ i re  an 
SCN and vice  versa.  SCN's w i l l  no t  be d i s t r i b u t e d  t o  
o t h e r  a c t i v i t i e s  on t h e  s p e c i f i c a t i o n  d i s t r i b u t i o n  l i s t  
u n t i l  t he  SCN has been approved by t h e  procuring agency. 
E r r a t a  changes of a  minor na ture  t h a t  c o r r e c t  typographical  
e r r o r s ,  punctuat ion,  e t c . ,  s h a l l  be co l l ec ted  and sub- 
mi t ted  with t h e  next  t echn ica l ly  required ECP and 
accompanying SCN. Er ro r s  i n  s p e c i f i e d  dimensions, 
parameters,  to l e rance ,  e t c ,  s h a l l  n o t  be c l a s sed  a s  
e r r a t a  changes, and s h a l l  r equ i re  formal approval of 
t h e  procuring a c t i v i t y .  Each SCN t o  a s p e c i f i c a t i o n  
s h a l l  be i n s e r t e d  i n  f r o n t  of t h e  page it modifies. 

6 -1.1 Preparat ion of the  SCN. The SCN format i s  
i l l u s t r a t e d  i n  sample format "A" . The in-  
s t r u c t i o n s  f o r  completing t h e  SCN a r e  a s  
follows : 

6.1.1.1 Block Completion. A l l  blocks s h a l l  
contain an ent ry .  The da te  s h a l l  
correspond t o  t h e  da te  entered  on 
the  r e l a t e d  ECP. I f  the  information 
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is not available, use TBD (to be deter- 
mined); if it is not applicable, use N/A. 
If all data cannot be included within the 
space allocated on the forms, use attach- 
ments as necessary, with appropriate refer- 
ences in the blocks. 

6.1.1.2 Supersession. When a contractor is re- 
quested to resubmit an SCN, the resubmitted 
SCN shall retain the same SCN number with 
a new date. An SCN may be revised and re- 
submitted for the following reasons: 

a. A revision to the ECP. 

b. As requested by the procuring agency. 

c. Contractor initiated, e.g., typograph- 
ical corrections, supplying the latest 
engineering information, etc. 

When the revision and resubmittal of an 
SCN cannot be correlated with specific 
CCB direction, the contractor shall 
clearly state the reason for revision in 
the submittal letter. When an SCN is re- 
vised and resubmitted, the resubmitted SCN 
shall show that the previous dated SCN has 
been superseded. The contractor shall not 
cancel an SCN that has been formally sub- 
mitted to the procuring organization with- 
out formal approval of the procuring agency. 
An SCN may be cancelled prior to submission 
to the procuring agency. In such cases, 
contractor records shall show that cancel- 
lation was the result of "in-house" activity. 

6.1.1.3 SCN Numbers. (See Exhibit X) 

6.1.1.4 Preliminary/Final SCN's. Preliminary SCN's 
shall be clearly marked as such. Final 
SCN's shall be indicated by the completion 
of block 5, citing the contractual authority, 
e.g., a Contract Change Notification (CCN). 
When mutually agreed between the contractor 
and the procurring agency, final SCN's may 
be transmitted on a periodic basis in a group 
rather than individually on an as accom- 
plished basis. 

6.1.1.5 Effectivity (Block 6). Block 6 shall be 
completed to show the Contract End Item 
Serial Numbers of all articles affected 
by the SCN. 

6.1.1.6 Effect of Change (Block 7). Block 7 shall in- 
dicate specifically the specification change 
to be made. In those instances when an 
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ECP does not result in an actual change 
to the text of the specification, the entry 
in this block shall merely state that this 
ECP is added.to the Specification Change 
Log. If the change to the specification 
is in the wording of a paragraph, include, 
verbatim, the statement of change to the 
specification, which shall call out the 
paragraph and be in one of the following 
f o m s  : 

a. Add: 

b. Delete: 

c. Change from to 

6.2 Specification Change Log 

The Specification Change Log is used with all types of - 
specifications to formally record contractually authorized 
Specification Change Notices to an approved revision of 
the specification. Therefore, the Specification Change 
Log, in addition to reflecting an identification of 
applicable SCN's, shall in fact, serve as a continuation 
of the specification configuration chart described in 
paragraph 6.3. The contractor will be required to 
submit a revised and current log, as a cover sheet, to 
each final SCN submitted for approval. The Specification 
Change Log shall be prepared to comply with sample format 
II B I' . A Specification Change Log shall be prepared and 
submitted with each SCN and ECP. On those ECP's that 
do not affect the words and criteria in the specification 
and merely change hardware, the SCN prepared will indi- 
cate only that the ECP has been added to the change log. 

6.3 Specification Configuration Chart 

The Specification Configuration Chart shall be prepared 
to comply with sample format "C". The Configuration 
Chart is a summary record which identifies approved 
engineering change proposals with indivual revisions 
to the specification. The chart shall not be updated 
by the contractor, except by means of complete revision 
and updating of the entire specification, subject 
to the approval of the procuring organization and 
in accordance with this exhibit. The Specification 
Configuration Chart shall be inserted between the 
title page and the first page of the specification. 
A Specification Configuration Chart shall be prepared 
and submitted with each revision of a Specification. 
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A revision is defined as the reissue of the specifi- 
cation, with all the SCN's incorporated in the body 
of the specification. A specification shall not be 
revised without specific approval of the procuring 
agency. The specification revision shall incorporate 
the information identified on the latest approved 
Specification Change Log. Configuration charts shall 
be revised to incorporate all applicable ECP entries 
which were recorded in the log. At the discretion 
of the CMO, the specification may be maintained 
by requiring replacement pages which shall accompany 
the SCN. The CMO will establish a procedure to 
indicate that a replacement page has been used 
and properly inserted in the applicable specification. 

6.5 Specification Identification Index 

6.5.1 The Specification Identification Index shall 
be prepared to comply with the sample format 
"D". The Specification Identification Index 
is a record which identifies all specifica- 
tions, and - all approved changes thereto. 
This document will be prepared by the con- 
tractor. Publication and distribution of the 
index will be as specified by the procuring 
agency. The procuring agency, through copies 
of CCB Directives, will keep the contractor 
advised which SCN's will appear in the index. 
There will be a separate page for each speci- 
fication. The initial issue will include all 
specifications which are part of the design 
requirements baseline. As requirements for 
additional items are established, additional 
specifications will be added to the index. 

6.5.1.1 Preparation of the Specification 
Identification Index: 

1. Nomenclature. Enter the title 
of the specification being 
reported. 

2. Enter the number of the specifi- 
cation .being reported. 

3. Enter the contract end item 
number assigned by the contractor 
for this item of hardware. 
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En te r  the i n i t i a l  p a r t  number 
ass igned  t o  t he  c o n t r a c t  end 
i tem ( t h i s  normally occurs  upon 
r e l e a s e  o f  engineer ing)  . 
Ente r  the  d a t e  t h e  c o n t r a c t o r  has  
scheduled f o r  FACI of  t h e  C E I  be ing  
r epor t ed .  En te r  a  "C" a f t e r  t h e  
d a t e  t o  i n d i c a t e  a c t i o n  completed. 

En te r  t h e  d a t e  scheduled f o r  sub- 
m i t t a l  o f  P a r t  I1 of t h e  s p e c i f i c a t i o n ,  
a s  e s t a b l i s h e d  a t  t h e  c r i t i c a l  design 
review. En te r  a  "C" a f t e r  t h e  d a t e  t o  
i n d i c a t e  a c t i o n  completed. 

En te r  t h e  d a t e  scheduled f o r  approval  
of P a r t  I1 o f  t h e  s p e c i f i c a t i o n  i n  
ques t ion .  En te r  a  "C" a f t e r  t h e  d a t e  
t o  i n d i c a t e  a c t i o n  completed. 

En te r  t h e  SCN number of  each approved 
SCN, and t h e  r e s p e c t i v e  ECP number. 

En te r  t h e  t i t l e  of  each SCN. 

Ente r  t h e  s p e c i f i c a t i o n  name and number 
of each a s s o c i a t e  c o n t r a c t o r  and 
s p e c i f i c a t i o n  number a f f e c t e d  by t h e  
change. 

En te r  t h e  SCN number f o r  t h e  a s s o c i a t e d  
c o n t r a c t o r  s p e c i f i c a t i o n  a f f e c t e d  by 
t h e  change. 

En te r  t h e  name of t h e  c o n t r a c t o r  re-  
spons ib l e  f o r  t h e  CEI be ing  repor ted .  
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ITEM EFFECTED 

THIS COLUMN SHALL BE 
USED TO INDICATE 

END IT EM AFFECTED, PUl 
AIR VEHICLE. DENT IFICATION. 
OR REQUIREMENT SPECIIICATIO' 
As APPLICABLE. 



S P E C l F l C A T l O t l  CONFIGURATION C H U T  

ECP'S PRODUCTION 

ILLST ALL ECP'S CONSTITUTING THE BASELINE 
CONFIGURATION 1 

MCORPORArED ECP'S 

ECP'S APPLIED AGAINST THE END ITEM 

(LIST ALL ECP'S APPLlED AGAINST THE END ITEM 
SUBSEQUENT TO THE BASIC ISSUE AND CURRENT 
m T H  ' f F i E ~ l F s f Z Z S ~ ~ G B ~ i Z ~ ~ T a i j l ;  
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PROCEDURES FOR 
PROGRAM, PROJECT AND SYSTEM REQUIREMENTS 

SPECIFICATION CHANGES 

1. PURPOSE 

This  E x h i b i t  p rovides  NASA Apollo o r g a i n z a t i o n s  w i th  r equ i r e -  
ments and guidance f o r  uniform procedures  f o r  p r epa r ing ,  formating 
and process ing  requirements  changes t o  t h e  Apollo Program Speci- 
f i c a t i o n  and requirements  changes t o  P r o j e c t  and System S p e c i f i -  
c a t i o n s  when t h e s e  s p e c i f i c a t i o n s  a r e  n o t  C E I  S p e c i f i c a t i o n s .  

2. SCOPE 

This  E x h i b i t  e s t a b l i s h e s  requirements  f o r  c o n f i g u r a t i o n  c o n t r o l  by 
NASA o rgan iza t ions  and f o r  submi t t a l  of  requirements  changes which 
w i l l  a f f e c t  t h e  Apollo Program, P r o j e c t  and/or System S p e c i f i c a t i o n s .  
This  E x h i b i t  i nc ludes  procedures  by which t h e  NASA o r g a n i z a t i o n s  s h a l l  
document and propose changes f o r  s u b m i t t a l  and r eco rd  formal  
approval  o r  d i s app rova l ,  a s  r equ i r ed .  These procedures  a r e  based 
on : 

a. The use of  program b a s e l i n e s  t o  e s t a b l i s h  t h e  d e p a r t u r e  
p o i n t s  f o r  con f igu ra t i on  c o n t r o l  of  t h e  system. 

b. The use of  a  program performance/design requirements  
s p e c i f i c a t i o n  t o  d e f i n e  and document t h e  program requirements  
b a s e l i n e ,  and requirements  changes t h e r e t o .  

c. The use of  p r o j e c t  and system performance/design requirements  
s p e c i f i c a t i o n s  t o  d e f i n e  and document t h e  p r o j e c t  and s y s t e p  
requirements  b a s e l i n e s  and requirements  changes t h e r e t o .  

d. The use o f  Engineer ing Change Proposa l  (ECP) procedures  i n  
MIL-STD-480 a s  t a i l o r e d  t o  Apollo requirements  f o r  program 
management. 

Proposa ls  f o r  changing t h e  des ign ,  p roduct ion ,  t es t ,  r e t r o f i t ,  o r  
suppor t  of d e l i v e r a b l e  c o n t r a c t  end i t e m s  s h a l l  be processed  i n  
accordance wi th  E x h i b i t  I X .  

3 .  APPLICABILITY 

This  E x h i b i t  i s  a p p l i c a b l e  dur ing  t h e  D e f i n i t i o n  and Acquis i t ion  
Phases of  a  program. 

4 .  REFERENCE DOCUMENTS 

The fo l lowing  documents a r e  t o  be cons idered  a s  r e f e r e n c e  m a t e r i a l  
f o r  t h e  purpose of  i n t e r p r e t i n g  t h e  requirements  of t h i s  E x h i b i t ,  
b u t  do n o t  form a p a r t  of t h i s  Exh ib i t :  
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MIL-STD-480 30 October "Conf igura t ion  Control-Engineering 
1969 Changes, Devia t ions  and Waivers." 

E x h i b i t  I "P repa ra t i on  of  Program, P r o j e c t  
and System Performance and Design 
Requirements S e p c i f i c a t i o n s .  " 

Exh ib i t  V I I  " S p e c i f i c a t i o n  Maintenance. " 

E x h i b i t  I X  

E x h i b i t  X 

"P repa ra t i on  of  Engineer ing Change 
P roposa l s  f o r  Con t r ac t  End Items." 

"Requirements f o r  Conf igura t ion  
I d e n t i f i c a t i o n  Numbers. " 

5. EXPLANATION O F  TERMS 

See E x h i b i t  X V I I .  

6. PROCEDURAL REQUIREMENTS 

6.1 Background Informat ion  

The D e f i n i t i o n  Phase i s  c h a r a c t e r i z e d  by t h e  completion of  
t h e  Apollo Program S p e c i f i c a t i o n  and t h e  a s s o c i a t e d  P r o j e c t ,  
System, and End I t e m  ( P a r t  I )  S p e c i f i c a t i o n s .  These 
s p e c i f i c a t i o n s  a r e  based on t h e  o p e r a t i o n a l  requirements  t o  
c a r r y  o u t  t h e  Apollo mission.  The Program S p e c i f i c a t i o n  i s  
t h e  s i n g l e  a u t h o r i t a t i v e  t o p  l e v e l  s p e c i f i c a t i o n  which 
e s t a b l i s h e s  requirements  which a r e  a p p l i c a b l e  t o  a l l  Program 
elements .  The Program S p e c i f i c a t i o n  i s  prepared  by t h e  
Apollo Program Of f i ce .  The P r o j e c t  S p e c i f i c a t i o n  i s  t h e  
s i n g l e  a u t h o r i t a t i v e  second l e v e l  s p e c i f i c a t i o n  which 
e s t a b l i s h e s  requirements  which a r e  a p p l i c a b l e  t o  a  s i n g l e  
P r o j e c t  and d i r e c t l y  suppor t s  t h e  Program l e v e l  requirements .  
The System S p e c i f i c a t i o n s  a r e  t h e  n e x t  t i e r  of  s p e c i f i c a t i o n s  
t h a t  suppor t  t h e  P r o j e c t  l e v e l  requirements .  The P r o j e c t /  
System S p e c i f i c a t i o n s  a r e  prepared  by t h e  NASA Centers  and/or 
c o n t r a c t o r s  a s  d i r e c t e d  by t h e  p rocu r ing  agency. A t  t h e  
conc lus ion  of  t h e  d e f i n i t i o n  phase,  t h e  program w i l l  have been 
de f ined  i n  terms of  c o n t r a c t  end i t e m s  ( C E I s ) .  The c o n t r a c t  
end i t e m  s p e c i f i c a t i o n s  s h a l l  e s t a b l i s h  t h e  des ign  requirements  
b a s e l i n e  f o r  each end i t e m .  The rea f t e r ,  con f igu ra t i on  c o n t r o l  
w i l l  be accomplished a t  c o n t r a c t  end i t e m  l e v e l .  

6.2 General Requirements 

Requirements changes s h a l l  be  processes a s  requirements  
ECPs i n  accordance w i th  t h i s  i n s t r u c t i o n .  Add i t i ona l ly ,  
each ECP w i l l  be accompanied by a  SCN. MIL-STD-480 i s  
the  p o l i c y  document used a s  a  guide f o r  proposing 
requirements  changes. The ECP procedures  provide  t h e  
Apollo Program Manager and Center  Program Managers wi th :  
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a .  A uniform procedure f o r  submi t t i ng  proposed changes t o  
approved requirements  which have de f ined  t h e  formal re- 
quirements  b a s e l i n e  f o r  program d e f i n i t i o n ,  des ign  and 
development. 

b. A method f o r  documenting t h e  t e c h n i c a l ,  f i s c a l  and 
mission impact  o f  t h e  proposed change on t h e  management 
of  t h e  program. 

6 .3  Process ing  of Requirements Changes 

Approved requirements  a r e  documented i n  an approved s p e c i f i -  
c a t i on .  Changes i n  t h e s e  requirements  s h a l l  be  documented 
by S p e c i f i c a t i o n  Change Not ices  (SCNs) o r  by complete r e v i s i o n  
o f  t h e  s p e c i f i c a t i o n  a s  provided by E x h i b i t  V I I .  S p e c i f i c  
requirements  i n  t h e  s p e c i f i c a t i o n  s h a l l  be  des igna t ed  a s  
d e f i n i n g  t h e  a p p r o p r i a t e  requirements  b a s e l i n e .  This  base- 
l i n e  e s t a b l i s h e s  t h e  d e p a r t u r e  p o i n t  f o r  con f igu ra t i on  c o n t r o l  
o f  t h e  requirements .  Changes which a f f e c t  t h e  de f ined  base- 
l i n e  s h a l l  be f u r t h e r  approved and documented by requirements  
ECP change procedures .  A l l  c o n t r a c t o r  changes t o  c o n t r a c t  
end i t e m s  submi t ted  f o r  approva l  t o  t h e  Program Manager's 
Conf igura t ion  Cont ro l  Board (CCB) s h a l l  be  reviewed f o r  e f f e c t s  
on s p e c i f i c a t i o n  requirements .  I n  t h e  e v e n t  t h e  C o n t r a c t o r ' s  
ECP a f f e c t s  a  Project /System S p e c i f i c a t i o n ,  t h e  Program Mana- 
g e r ' s  CCB w i l l  r e q u i r e  i n i t i a t i o n  of  a  requirements  ECP t o  
change t h e  s p e c i f i c a t i o n .  The ECP w i l l  be  processed  through 
t h e  Program Manager's CCB. A l l  proposed changes t o  P r o j e c t /  
System Spec i f i ca t&ons  w i l l  be  reviewed f o r  e f f e c t  on t h e  
Program S p e c i f i c a t i o n .  I n  t h e  even t  a  change t o  a  P r o j e c t /  
System S p e c i f i c a t i o n  a f f e c t s  t h e  Program S p e c i f i c a t i o n ,  t h e  
Program Manager's CCB w i l l  r e q u i r e  i n i t i a t i o n  of  a  r equ i r e -  
ment ECP t o  change t h e  Program S p e c i f i c a t i o n .  The ECP w i l l  
be processed  through t h e  Program Manager's CCB t o  t h e  Apollo 
Program O f f i c e  CCB. A l l  proposed requirements  changes t o  t h e  
Apollo Program S p e c i f i c a t i o n  under c o n s i d e r a t i o n  by t h e  Apollo 
Program O f f i c e  w i l l  b e  coord ina ted  through Conf igura t ion  Manage- 
ment O f f i c e  channels  and Program Manager's CCB f o r  program 
impact p r i o r  t o  t h e  i s suance  o f  a  Program S p e c i f i c a t i o n  Change. 

6 . 4  Approval of  Requirements Changes 

The Apollo Program D i r e c t o r ' s  CCB s h a l l  e x e r c i s e  f u l l  c o n t r o l  
over  a l l  d e c i s i o n s  p e r t a i n i n g  t o  program requirements  ECPs.  
The Center  l e v e l  Program Manager's CCB s h a l l  e x e r c i s e  f u l l  
c o n t r o l  ove r  a l l  d e c i s i o n s  p e r t a i n i n g  t o ' p r o j e c t  and Systems 
Requirements ECPs. The CCB chairman i s  r e s p o n s i b l e  f o r  making 
a l l  d e c i s i o n s  i n  accordance w i th  e s t a b l i s h e d  p o l i c y  and d i r ec -  
t i v e s .  H e  w i l l  fo rmal ize  h i s  d e c i s i o n s  by i s s u i n g  a  Configura- 
t i o n  Cont ro l  Board D i r e c t i v e  (CCBD) , (see Figure  1) . Each CCB 
member s h a l l  f o rma l i ze  h i s  o f f i c i a l  p o s i t i o n  r e l a t i v e  t o  t he  
d e c i s i o n  o f  t h e  chairman by i n d i c a t i n g  e i t h e r  a  concurrence 
o r  non-concurrence on , the CCBD. Backup s h e e t s  e x p l a i n i n g  t h e s e  
p o s i t i o n s  where r e q u i r e d  w i l l  be  made a  p a r t  of t h e  o f f i c i a l  
f i l e .  The CCB w i l l  be d i r e c t i v e  on a l l  NASA o r g a n i z a t i o n s .  
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6.4.1 A formal CCB agenda will be prepared and distri- 
buted for timely action on ECPs. Routine ECPs 
will normally be scheduled for 14 days of review. 
Urgent ECPs will be scheduled for a 48-hour review. 
Emergency ECPs will be scheduled for immediate 
action. 

6.4.2 CCB meetings will be held at regular intervals, or 
as called by the chairman, to meet urgent or other 
requirements. One of the following courses of 
action will be taken: 

a. The ECP may be approved as written. 

b. The ECP may be disapproved, with reasons clearly 
stated. 

c. The ECP may be approved with specific changes 
clearly stated. 

d. Decision may be deferred for investigation, with 
responsibility for resolution assigned to a 
specific person. 

e. Decision may be referred to higher headquarters 
if judged to be beyond the authority of the CCB. 

6.4.3 The decision or other action will be documented on 
the CCBD. The CCB action shall not be complete 
until all elements of the CCBD are completed and the 
form signed by the CCB chairman. 

6.5 Preparation of the Configuration Control Board Directive 

The Configuration Control Board Directive has been prepared 
for use by the Apollo Program Director's CCB and the Pro- 
gram Manager's CCB. Items 3, 6, 7, 8, 9, 1'0, 12, 18 and 
20 will not be used on CCB Directives related to Program, 
Project and System Specification Requirements Changes. 

6.6 Preparation of the ECP Form 

The ECP form in MIL-STD-480 shall be used as a guide for 
formal submission of requirements ECPs. 

6.7 Waivers and Deviations 

When an authorized departure from approved requirements is 
necessary, waivers or deviations as applicable may be 
processed in accordance with the procedures, and forms, 
prescribed by MIL-STD-480. 
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NASA ORG. - 
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P - PRODUCTION 

S - RETROFIT 

CWIRMAN PROGRAM MANAGER CCB 

NASA FORM 1238 (AUG 65) 
Figure  1 (OVER) 



EXHIBIT VIII 

Figure 1 (Cont'd) 

ECP NUMBER 

ECP DATE 

19. CONTINUATION SECTION (Ref sr to  block number b title of date on Direcus s  from) 

20. COMMENTS 

CCB DIRECTIVE 
DATA AMPLIFICATION SHEET 

DATE(Day.monthb gear) 

PACE OF PAGES 



E X H I B I T  I X  

PREPARATION O F  
E N G I N E E R I N G  CHANGE PROPOSALS 

F O R  
CONTRACT END I T E M S  



PREPARATION O F  
ENGINEERING CHANGE PROPOSALS 

FOR 
CONTRACT END ITEMS 

CONTENTS 

P a r a g r a p h  P a g e  

1. PURPOSE. I X - 1  . . . . . . . . . . . . . . . . . . . .  
2 .  SCOPE. I X - 1  . . . . . . . . . . . . . . . . . . . . .  
3 .  A P P L I C A B I L I T Y .  . . . . . . . . . . . . . . . . .  I X - 1  

4 .  REFERENCE DOCUMENTS. . . . . . . . . . . . . . .  I X - 1  

5. EXPLANATION O F  TERMS . . . . . . . . . . . . . .  I X - 2  

6 .  PROCEDURAL REQUIREMENTS. . . . . . . . . . . . .  IX-  2 

FORMATS AND ILLUSTRATIONS 

F i g u r e  1 I X - 8  . . . . . . . . . . . . . . . . . . . . . .  



EXHIBIT IX 

PREPARATION OF 
ENGINEERING CHANGE PROPOSALS 

FOR CONTRACT END ITEMS 

1. PURPOSE 

This Exhibit provides NASA Apollo organizations and contractors 
with requirements and guidance for uniform procedures for pre- 
paring, formating, and processing engineering changes to contract 
end items of equipment and facilities and Direct Support Real 
Property Installed Equipment (DS-RPIE). 

2. SCOPE 

This Exhibit establishes requirements for configuration control 
and for submittal of Engineering Change Proposals (EcP's) in 
accordance with MIL-STD-480. These procedures are based on: 

a. The use of management baselines to establish the 
departure points for configuration control of 
contract end items. 

b. The use of contract end item detail specifications to 
define and document these baselines, and engineering 
changes thereto. 

c. The use of MIL-STD-480 as written for its primary' 
purpose. 

The procedures in this exhibit shall be used for proposing 
changes in all contract end items of .equipment and facilities 
and DS-RPIE to be formally accepted by the National Aeronautics 
and Space Administration for use on the Apollo Program. This 
includes both system and non-system contract end items. 

3. APPLICABILITY 

This Exhibit is applicable to contract end item definition, design, 
development, fabrication, and test phases of the program. 

4. REFERENCE DOCUMENTS 

4.1 Applicable Documents 

The following documents of the exact issue shown, or parts 
thereof as further described, form a part of this Exhibit: 

MIL-STD-480 30 October 1968 "Configuration Control - 
Engineering Changes, Deviations 
and Waivers" 
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4.2 Reference Documents 

The fo l lowing  documents a r e  conta ined  i n  t h e  t e x t  f o r  
r e f e r ence  purposes  on ly ,  and do n o t  form a p a r t  o f  t h i s  
E x h i b i t  : 

E x h i b i t  I1 - "Prepa ra t i on  of  Con t r ac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n  (Prime Equipment) . " 

Exh ib i t  I11 - "Prepa ra t i on  o f  Con t r ac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n  ( F a c i l i t i e s )  . " 

E x h i b i t  I V  - "Prepa ra t i on  o f  Con t r ac t  End I t e m  Detail  
S p e c i f i c a t i o n  ( I d e n t i f i c a t i o n  I t e m )  . " 

Exh ib i t  V - "Prepa ra t i on  o f  Cont rac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n  (Requirement I t e m s ) . "  

E x h i b i t  V I I  - " S p e c i f i c a t i o n  Maintenance. " 

E x h i b i t  X - "Requirements f o r  Conf igura t ion  I d e n t i f i -  
c a t i o n  Numbers." 

E x h i b i t  X I  - "Requirements f o r  Conf igura t ion  I d e n t i f i -  
c a t i o n  and Acceptance Con t r ac t  End I t e m s  
and Rela ted  Data." 

5. EXPLANATION OF TERMS 

(See E x h i b i t  X V I I .  ) 

6. PROCEDURAL REQUIREMENTS 

6 .1  Background Informat ion  

The Apollo Program Managers w i l l  manage t h e  a c q u i s i t i o n  o f  
a  c o n t r a c t  end i t e m  (CEI) by t h e  use o f  c o n t r a c t  end i t e m  
s p e c i f i c a t i o n s  i n  conjunc t ion  w i t h  MIL-STD-480, Together ,  
t h e s e  documents e s t a b l i s h  t h e  b a s i s  f o r  c o n f i g u r a t i o n  
c e n t r o l  of t h e  CEI. P a r t i a l  c o n f i g u r a t i o n  c o n t r o l  i s  
implemented a t  t h e  s t a r t  o f  t h e  a c q u i s i t i o n  phase,  i . e . ,  
when t h e  c o n t r a c t o r  i s  au tho r i zed  t o  proceed w i t h  d e t a i l  
des ign  and development i n  accordance wi th  approved r equ i r e -  
ments i n  t h e  C E I  s p e c i f i c a t i o n .  F u l l  con f igu ra t i on  cor l t ro l  
i s  implemented a t  t h e  t i m e  of  acceptance  of  a  CEI 
manufactured t o  t h e  con f igu ra t i on  r equ i r ed  f o r  a  p a r t i c u l a r  
s e r i e s  of space  v e h i c l e s .  Thus, programs f o r  c o n t r a c t  end 
i t e m s  of  equipment and f a c i l i t i e s  a r e  de f ined  by d e t a i l  spec- 
i f i c a t i o n s  a r e  phased f o r  p rog re s s ive  c o n f i g u r a t i o n  c o n t r o l  
t o  t h e  requirements  s p e c i f i e d  t h e r e i n ,  and a r e  c o n t r o l l e d  t o  
t h e s e  requirements  by t h e  a p p l i c a t i o n  o f  MIL-STD-480. 
This  method o f  programming and c o n f i g u r a t i o n  c o n t r o l  i s  
i l l u s t r a t e d  i n  F igure  '1, and i s  expla ined  below. 
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6.2 General  Requirements 

Formal c o n f i g u r a t i o n  c o n t r o l ,  i n  accordance w i th  t h i s  
E x h i b i t ,  s h a l l  be implemented and maintained on a l l  
programs invo lv ing  t h e  formal acceptance  o f  c o n t r a c t  
end i t e m s  of equipment o r  f a c i l i t i e s  and DS-RPIE. 
Conf igura t ion  c o n t r o l  s h a l l  be implemented and maintained 
by use of t h e  program phasing and b a s e l i n e  concepts  of 
c o n f i g u r a t i o n  management. These concepts  a r e  i l l u s t r a t e d  
i n  F igure  1 and a r e  r e l a t e d  t o  t h e  des ign ,  development and 
f a b r i c a t i o n  a c t i v i t i e s  of a  t y p i c a l  program. V a r i a t i o n s  
i n  t h e  t y p i c a l  program, e . g . ,  a  program f o r  t h e  d e l i v e r y  of 
j u s t  one i t e m ,  do n o t  a l t e r  t h e  n e c e s s i t y  f o r  t h e  configura-  
t i o n  management concepts  and elements  shown i n  F igure  1. 

6.2.1 D e f i n i t i o n  Phase During t h e  D e f i n i t i o n  Phase,  t h e  
Apollo Program S p e c i f i c a t i o n  s h a l l  be completed. 
The end of  t h e  D e f i n i t i o n  Phase i s  denoted a s  t h e  
p o i n t  wherein the Program, P r o j e c t  and System 
s p e c i f i c a t i o n s  and t h e  CEI s p e c i f i c a t i o n s ,  P a r t  I ,  
a r e  complete. 

6.2.2 Acqu i s i t i on  Phase 

6.2.2.1 Design Requirements Base l ine  

6.2.2.1.1 The p rocu r ing  agency w i l l ,  a t  
t h e  s t a r t  o f  t h e  Acqu i s i t i on  Phase,  
perform a  P re l imina ry  Design 
Review t o  approve P a r t  I of t h e  
CEI s p e c i f i c a t i o n ;  and w i l l  
d e s i g n a t e  s p e c i f i c  requirements  
t h e r e i n  a s  d e f i n i n g  t h e  des ign  
requirements  b a s e l i n e ;  and w i l l  
a u t h o r i z e  t h e  c o n t r a c t o r  t o  
proceed wi th  d e t a i l  des ign  and 
development o f  t h e  CEI, i nc lud ing  
f u r t h e r  development o f  t h e  
s p e c i f i c a t i o n .  

6.2.2.1.2 The des ign  requirements  b a s e l i n e  
i s  a  de f ined  d e p a r t u r e  p o i n t  f o r  
c o n f i g u r a t i o n  c o n t r o l .  Once a  
des ign  requirements  b a s e l i n e  has  
been de f ined  and approved, de s ign  
and development of  t h e  C E I  s h a l l  
be  accomplished i n  accordance w i th  
b a s e l i n e  requirements  un l e s s  formal 
approva l  t o  change t h e s e  r e q u i r e -  
ments is ob ta ined  from t h e  p rocu r ing  
agency. The c o n t r a c t o r  may propose 
such a  change and s h a l l  p roces s  any 
change t o  P a r t  I o f  t h e  C E I  spec i -  
f i c a t i o n  a s  a  C la s s  I change when 
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t h e  change a f f e c t s  a  requirement  
i n  t h e  s p e c i f i c a t i o n  t h a t  has  been 
des igna t ed  by t h e  p rocu r ing  agency 
a s  d e f i n i n g  t h e  des ign  r e q u i r e -  
ments' b a s e l i n e .  

6.2.2.1.3 The c o n t r a c t o r  s h a l l  document 
s p e c i f i c a t i o n  changes by 
S p e c i f i c a t i o n  Change Not ice  (SCN), 
o r  by r e v i s i o n  o f  t h e  s p e c i f i c a t i o n ,  
a s  provided i n  E x h i b i t  V I I  and a s  
d i r e c t e d  by t h e  CMO. 

6.2.2.2 Product  Base l ine  

6.2.2.2.1 The c o n t r a c t o r  s h a l l ,  a s  p a r t  of 
h i s  des ign  and development e f f o r t ,  
p repare  a  Con t r ac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n ,  P a r t  11, "Product  
Conf igura t ion  and Acceptance Tes t  
Requirements, " which s p e c i f i e s  t h e  
requirements  f o r  d e l i v e r y  of  a l l  
CEI1s which a r e  t o  be formal ly  
accepted  by NASA. This  i nc ludes  
f i r s t  acceptance ,  and a l l  subsequent  
acceptances ,  i r r e s p e c t i v e  o f  
in tended  use. The s p e c i f i e d  r equ i r e -  
ments of  P a r t  I1 a r e  a  product  o f  
r e l e a s e d  eng inee r ing  des ign  and a l l  
CEI1s s h a l l  be manufactured i n  
accordance w i th  t h i s  r e l e a s e d  
eng inee r ing  des ign .  

6.2.2.2.2 The c o n t r a c t o r  s h a l l  submit  t o  t h e  
procur ing  agency f o r  formal approval  
a  complete b a s e l i n e  i s s u e  o f  t h e  
s p e c i f i c a t i o n  ( P a r t s  I and 11) no 
l e s s  than 30 days p r i o r  t o  t h e  
acceptance o f  t h a t  CEI which w i l l  
fo rmal ly  implement t h e  product  
con f igu ra t i on  b a s e l i n e .  This  i s s u e  
s h a l l  be  v e r i f i e d  a s  r e p r e s e n t i n g  
t h e  s t a t u s  o f  r e l e a s e d  eng inee r ing  
f o r  t h a t  C E I ,  and a s  a c c u r a t e l y  
documenting t h e  p roduc t  conf igura-  
t i o n  o f  t h e  C E I .  

6.2.2.2.3 The p rocu r ing  agency w i l l  fo rmal ly  
approve t h e  complete s p e c i f i c a t i o n  
a t  t h e  t ime of  acceptance o f  t h a t  
C E I ,  which e s t a b l i s h e s  t h e  Product  
Conf igura t ion  Base l ine .  This  w i l l  
normally occur  a s  p a r t  of  t h e  FACI 
h e l d  a t  t h e  c o n t r a c t o r ' s  p l a n t  o r  
s i t e  of  c o n s t r u c t i o n .  
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6.2.2.2.4 The contractor shall, after the 
complete specification has been 
approved, process any change to 
the specification as a Class I 
engineering change. Also, any 
change to CEI's to be accepted 
after establishing the product 
configuration baseline shall be 
processed in accordance with the 
requirements in MIL-STD-480. 

6.3 MIL-STD-480 Requirements 

MIL-STD-480 shall be used, as required by this Exhibit, 
for the preparation of ECP's submitted for approval to 
change the design requirements or Product Configuration 
baseline of a contract end item. The following subpara- 
graphs supplement the standard and unless specifically 
stated otherwise, MIL-STD-480 applies as written. 

6.4 Processing and Approval of ECP's 

The instructions in this paragraph apply to the processing 
and approval of all E2P's for a contract end item. MIL- 
STD-480 shall apply as written, and as supplemented in the 
following subparagraphs to provide for Configuration Con- 
trol Board (CCB) procedures. 

6.4.1 Submittal of ECP's The contractor shall submit all 
ECP's as required by MIL-STD-480. ECP's requiring 
coordination shall be distributed in parallel as 
follows : 

a. The local Goverrment representative. 

b. The Configuration Control Board. 

c. The affected contractor. 

6.4.2 Approval of Class I Changes Approval of ECP's for 
contract end items shall be in accordance with MIL- 
STD-480. ECP's shall be approved by the appropriate 
Program Manager's Configuration Control Board, with 
the exception of Program Performance Design Require- 
ments Baseline, which will be approved by the Apollo 
Program Director's CCB. The CCB is not a voting 
board. The Program Manager or a CCB Chairman acting in 
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h i s  b e h a l f ,  i s  r e s p o n s i b l e  f o r  making a l l  d e c i s i o n s  
i n  accordance wi th  e s t a b l i s h e d  p o l i c y  and d i r e c t i v e s .  
He w i l l  fo rmal ize  h i s  d e c i s i o n s  by i s s u i n g  a  
Conf igura t ion  Cont ro l  Board D i r e c t i v e  (CCBD) which 
w i l l  be  d i r e c t i v e  on t h e  Con t r ac t i ng  O f f i c e r  of  t h e  
p rocu r ing  agency. The p rocu r ing  agency w i l l  r e f l e c t  
t h e  e x a c t  reau i rements  of t h e  CCBD i n  t h e  c o n t r a c t  
a u t h o r i z a t i o n .  This  a u t h o r i z a t i o n  s h a l l  c o n s t i t u t e  
t h e  s o l e  a u t h o r i t y  f o r  t h e  c o n t r a c t o r  t o  implement 
t h e  change. ECP's r e q u i r i n g  approva l  of t h e  Apollo 
Program D i r e c t o r ' s  CCB w i l l  be t r a n s m i t t e d  t o  t h e  
a p p r o p r i a t e  Program Manager ' s CCB . f o r  implementation 
a f  ter  approval .  

6.4.2.1 A formal  CCB agenda w i l l  be prepared  and 
d i s t r i b u t e d  f o r  t ime ly  suppor t  o f  sub- 
m i  t t e d  ECP ' s. Routine ECP ' s w i l l  normally 
be scheduled f o r  1 4  days of review. Urgent 
ECP's w i l l  b e  scheduled f o r  a  48-hour 
review. Emergency ECP's w i l l  be scheduled 
f o r  immediate a c t i o n .  

6.4.2.2 CCB meet ings w i l l  be h e l d  a t  r e g u l a r  i n t e r v a l s ,  
o r  a s  c a l l e d  by t h e  Chairman, t o  meet emer- 
gency and o t h e r  requirements .  The c o n t r a c t o r  
may be i n v i t e d  t o  a t t e n d  CCB meetings t o  
p r e s e n t  t e c h n i c a l  d a t a  suppor t i ng  h i s  ECP. 
One o f  t h e  fo l lowing  cou r se s  of a c t i o n  w i l l  
be taken: 

a.  The ECP may b e  approved a s  w r i t t e n .  

b. The ECP may be  d i sapproved ,  wi th  
reasons  c l e a r l y  s t a t e d .  

c .  The ECP may be approved, wi th  
s p e c i f i c  changes c l e a r l y  s t a t e d .  

d. Decis ion may be d e f e r r e d  f o r  
i n v e s t i g a t i o n ,  w i t h  r e s p o n s i b i l i t y  
f o r  r e s o l u t i o n  a s s igned  t o  a  s p e c i f i c  
person.  

e .  Decis ion may be  r e f e r r e d  t o  h ighe r  head- 
q u a r t e r s  i f  judged t o  be  beyond t h e  
a u t h o r i t y  o f  t h e  Center  CCB. 

6.4.2.3 The Program ~ a n a g e r ' s  CCB s h a l l  a s s u r e  t h a t  
changes having  i n t r a - c e n t e r  i n t e r f a c e  
c o n s i d e r a t i o n s  have been coord ina ted  and 
agreements e s t a b l i s h e d .  The i n t e r f a c e  change 
s h a l l  be r eco rded  i n  t h e  CCBD. The Program 
Manager's CCB s h a l l  coo rd ina t e  w i th  t h e  appro- 
p r i a t e  Apollo Coordinat ion Panel  t hose  changes 
Chat a f f e c t  ano the r  C e n t e r ' s  end i t e m .  A f t e r  
Panel  agreement,  t h e  Program Manager's CCB s h a l l  
i s s u e  a  CCBD implementing t h e  i n t e r f a c e  
agreement. 

I X -  6  
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6.4.2.4 The d e c i s i o n  o r  o t h e r  a c t i o n  w i l l  be  
documented i n  t h e  CCBD. (See E x h i b i t  V I I I  
f o r  format  o f  CCB D i r e c t i v e . )  Each member 
w i l l  fo rmal ize  h i s  concurrence o r  non- 
concurrence on t h e  CCBD. The CCB a c t i o n  
s h a l l  n o t  be completed u n t i l  a l l  e lements  
of  !the CCBD a r e  completed, and t h e  form 
s igned  by t h e  CCB Chairman. 

6.4.2.5 Completed CCBD forms f o r  approved ECP1s s h a l l  
be forwarded t o  t h e  Con t r ac t i ng  O f f i c e r  who w i l l  
a u t h o r i z e  t h e  c o n t r a c t o r  t o  proceed. 

6.4.3 Submi t ta l  and Approval o f  C l a s s  I1 changes C la s s  I1 
engineer ing  changes s h a l l  be handled a s  r e q u i r e d  i n  
MIL-STD-480. I n  a d d i t i o n ,  a l l  changes i nco rpo ra t ed  
i n  t h e  CEI s p e c i f i c a t i o n ,  and which do n o t  r e q u i r e  
s u b m i t t a l  of an ECP, s h a l l  be  submi t ted  a s  
fo l lows  : 

6.4.3.1 The c o n t r a c t o r  s h a l l  submit a  copy o f  t h e  
SCN, o r  r e v i s i o n ,  f o r  each C la s s  I1 change 
t o  t h e  des igna t ed  l o c a l  Government 
r e p r e s e n t a t i v e  o f  t h e  procur ing  agency a t  
t h e  t i m e  t h e  SCN, o r  r e v i s i o n ,  i s  prepared  
and au tho r i zed  by t h e  c o n t r a c t o r .  

6.4.3.2 The des igna t ed  l o c a l  Government r e p r e s e n t a t i v e  
w i l l  review and may, w i t h i n  two working days 
of r e c e i p t ,  d isapprove t h e  c l a s s i f i c a t i o n  of  
t h e  SCN, o r  r e v i s i o n ,  a s  a  C la s s  I1 change. 
I f  t h e  c o n t r a c t o r  d i s a g r e e s  w i th  t h e  
de te rmina t ion  o f  t h e  Government r ep re sen t a -  
t i v e ,  he may submit t h e  SCN t o  t h e  CCB f o r  
f i n a l  r e s o l u t i o n  of  t h e  c l a s s i f i c a t i o n .  

6.5 P repa ra t i on  of t h e  ECP Form 

The c o n t r a c t o r  s h a l l  use t h e  ECP Form and/or message f o r -  
mat i n  MIL-STD-480 f o r  t h e  p r e p a r a t i o n  o f - a l l  ECP1s. 
The requirements  of MIL-STD-480 s h a l l  apply t o  t h e  prepara-  
t i o n  of  a l l  ECP1s. The s t anda rd  i d e n t i f i c a t i o n  numbers i n  
E x h i b i t  X s h a l l  be  used on a l l  ECP's, o r  a s  d i r e c t e d  by t h e  
procur ing  a c t i v i t y .  



DESIGN 
REQUIREMENTS DRAWING PRODUCT 

DESIGN 
START 

O SPEC. I 

O WORK STATEMENT 
O CRITERIA 

BASELINE 

T CRITICAL 

BASELINE 

I 
I 

APOLLO PROGRAM SPEC. 
COMPLETE 

DESIGN DESIGN COMP~ETED 
REVIEW REVIEW FAC I 

f:iZpMENT 
* ACQUISIT1O FABRICATION 

I ON ) 

SPAN OF CONFIGURATION CONTROL FOR TYPICAL ACQUISITION PROGRAM 

Figure 1 

O PROJECT & O FORMAL DRAWING O CEI SPEC. 
SYSTEM SPEC. UPDATING PART I1 
COMPLETE O SPEC. REVISION O DRAWINGS 

O CEI SPEC. O INTERFACE SPEC. O TEST DATA 
PART I O INTERFACE CONTROL O HARDWARE DD-250 

DRAWINGS OR EQUIVALENT 

4-,ACQUISITION* 
OPERATIONS 

 ASSEMBLY TEST, K S C ) ~  



EXHIBIT X 

REQUIREMENTS FOR CONFIGURATION 
IDENTIFICATION NUMBERS 



E X H I B I T  X  

P a r a g r a p h  

REQUIREMENTS FOR CONFIGURATION 
I D E N T I F I C A T I O N  NUMaERS 

CONTENTS 

P a g e  
P 

1. PURPOSE. . . . . . . . . . . . . . . . . .  X-1 

2 .  SCOPE. . . . . . . . . . . . . . . . . . . .  X-1  

3 .  A P P L I C A B I L I T Y .  . . . . . . . . . . . . . .  X-1 

4 .  REFERENCE DOCUMENTS. . . . . . . . . . . .  X-1 

5. EXPLANATION O F  TERMS . . . . . . . . . . .  X-2 

6 .  PROCEDURAL REQUIREMENTS. . . . . . . . . .  X-2 

FORMATS PAD ILLUSTRATIONS 

T a b l e  A, C o n f i g u r a t i o n  I d e n t i f i c a t i o n  N u m b e r s .  X-14 

C o n s t r u c t i o n  of S p e c i f i c a t i o n  and SCN N u m b e r s .  X-15 

E x a m p l e s  of S p e c i f i c a t i o n  I d e n t i f i c a t i o n  
N u m b e r s .  . . . . . . . . . . . . . . . . . . .  X-16 

C o n s t r u c t i o n  of t h e  C l a s s  I C h a n g e  
I d e n t i f i c a t i o n  N u m b e r .  . . . . . . . . . . . .  X-17 



EXHIBIT X 

REQUIREMENTS FOR CONFIGURATION 
IDENTIFICATION NUMBERS 

1. PURPOSE 

This  e x h i b i t  p rovides  NASA and c o n t r a c t o r  o r g a n i z a t i o n s  w i th  
requirements  f o r  a s s i g n i n g  and c o n t r o l l i n g  c o n f i g u r a t i o n  i d e n t i f i -  
c a t i o n  numbers. 

2 .  SCOPE 

This  e x h i b i t  e s t a b l i s h e s  a  system f o r  a s s i g n i n g  a  complete set 
of i d e n t i f y i n g  numbers t o  be used i n  c o n t r o l l i n g  t h e  conf igura-  
t i o n  of  a l l  c o n t r a c t  end i t e m  equipments,  f a c i l i t i e s ,  s i t e s  and 
spa re s .  The numbers a r e :  

a .  S p e c i f i c a t i o n  i d e n t i f i c a t i o n  numbers 

b. Con t r ac t  end i t em numbers 

c .  S e r i a l  numbers 

d.  Drawing and p a r t  numbers 

e .  Change i d e n t i f i c a t i o n  numbers 

f .  Code i d e n t i f i c a t i o n  numbers 

These numbers a r e  t h e  on ly  i d e n t i f i e r s  t o  be used t o  fo rma l ly  
and p r e c i s e l y  i d e n t i f y  con f igu ra t i on .  This  e x h i b i t  f u l l y  d e f i n e s  
t h e  method of  c o n s t r u c t i o n  and meaning o f  t h e  numbers. The s e t ,  
composed and a s s igned  a s  r equ i r ed  by t h i s  e x h i b i t ,  s h a l l  be used 
t o  i d e n t i f y  equipments and documents a s  r equ i r ed  by E x h i b i t  X I .  

3 .  APPLICABILITY 

This  e x h i b i t  a p p l i e s  t o  t h e  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  of  a l l  
c o n t r a c t  end i t e m  equipments,  f a c i l i t i e s ,  and s p a r e s  which a r e  
formal ly  accepted by t h e  p rocu r ing  agency. I t  a p p l i e s  t o  a l l  
c o n t r a c t s  w i t h  t h e  procur ing  agency f o r  systems eng inee r ing  o r  
system i n t e g r a t i o n  invo lv ing  t h e s e  d e l i v e r a b l e  i t e m s .  Con t r ac to r s  
t o  t h e  procur ing  agency s h a l l  be r e s p o n s i b l e  f o r  t h e  compliance 
of  t h e i r  subcon t r ac to r s ,  vendors and s u p p l i e r s .  

4. REFERENCE DOCUMENTS 

4.1 Applicable  Documents 

The fo l lowing  documents of  t h e  e x a c t  i s s u e  shown, o r  p a r t  
t he reo f  a s  f u r t h e r  desc r ibed ,  form a  p a r t  of t h i s  e x h i b i t :  
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MIL-STD-100A 1 October 1967 "Engineer ing Drawing 
P r a c t i c e s "  

MIL-STD-480 30 October 1968 "Conf igura t ion  Cont ro l  - 
Engineer ing  Changes, 
Devia t ions  and Waivers " 

5. EXPLANATION OF TERMS 

See Exh ib i t  X V I I .  

6. PROCEDURAL REQUIREMENTS 

Conf igura t ion  i d e n t i f i c a t i o n  numbers a r e  ass igned  by c o n t r a c t o r s  
r a t h e r  than by t h e  procur ing  agency t o :  

a. Assure t h e  t imely  a v a i l a b i l i t y  o f  a l l  r e q u i r e d  con f igu ra t i on  
i d e n t i f i e r s  f o r  c o r r e c t  e n t r y  on eng inee r ing  d a t a  when t h e s e  
d a t a  a r e  i n i t i a l l y  prepared .  

b. Improve t h e  e f f e c t i v e n e s s  of  bo th  c o n t r a c t o r  and procur ing  
agency ope ra t i ons  by e s t a b l i s h i n g  a  complete r e s p o n s i b i l i t y  
f o r  i d e n t i f i c a t i o n  a t  t h e  source  of  des ign  and manufacture.  

c. Reduce t i m e  de l ays  and c o s t s  which may r e s u l t . f r o m  improper 
i d e n t i f i c a t i o n  , m i s i n t e r p r e t a t i o n  and a t t e n d a n t  rework. 

6.1 General Requirements 

The formal  requirements  o f  c o n f i g u r a t i o n  management have sub- 
s t a n t i a l l y  i nc reased  t h e  s i g n i f i c a n c e  of  t h e  numbers used t o  
i d e n t i f y  t h e  c o n f i g u r a t i o n  of a  product .  These c o n f i g u r a t i o n  
i d e n t i f i c a t i o n  numbers a r e  used i n  combination t o  provide com- 
p l e t e  i d e n t i f i c a t i o n  of t h e  product  a s  r equ i r ed  f o r  t e c h n i c a l  
and c o n t r a c t u a l  purposes .  Table  "A" a b s t r a c t s  t h e  prime 
c h a r a c t e r i s t i c s ,  use ,  and r e l a t i o n s h i p s  of t h e  con f igu ra t i on  
i d e n t i f i c a t i o n  numbers. 

6.1.1 Con t r ac to r  Respons ib i l i t y .  The c o n t r a c t o r  s h a l l  a s s i g n  
and c o n t r o l  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  numbers i n  
accordance w i th  t h i s  e x h i b i t  w i thou t  f u r t h e r  approval  
of  t h e  procur ing  agency. 

6.1.2 N z .  Where 
t h e  c o n t r a c t  end i t e m  of  a  c o n t r a c t o r  i nco rpo ra t e s  t h e  
des ign  o f  a  Government agency o r  t h e  des ign  of  a  sub- 
c o n t r a c t o r ,  vendor o r  s u p p l i e r ,  t h e  c o n t r a c t o r  s h a l l  use 
t h e  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  numbers ass igned  by 
t h e s e  des ign  a c t i v i t i e s  w i thou t  r e i d e n t i f i c a t i o n  excep t  
a s  s p e c i f i c a l l y  au tho r i zed  i n  t h i s  e x h i b i t .  



EXHIBIT X 

6.1.3 Use o f  Addi t iona l  I d e n t i f i e r s .  Numbers o t h e r  than 
t h e  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  numbers desc r ibed  
i n  t h i s  e x h i b i t  s h a l l  n o t  be used f o r  c o n f i g u r a t i o n  
management purposes .  S p e c i f i c  examples inc lude :  

a .  R e g i s t r a t i o n  numbers ( e . g . ,  " t a i l "  numbers) 
a s s igned  by t h e  Government. 

b. Type d e s i g n a t i o n s  f o r  t h e  c o n t r a c t o r ' s  c o n t r a c t  
end i t e m ,  o r  component t h e r e o f ,  ass igned  by t h e  
Government . 

c. Other  r e f e r e n c e  d e s i g n a t i o n s  ( e - g . ,  a e r o  numbers) 
used by t h e  Government. 

d. Fede ra l  Stock Number ass igned  by t h e  Government t o  
provide a  Government Inventory  Cont ro l .  

e.  "Manufacturing" o r  "product ion  l i n e "  numbers used 
by t h e  c o n t r a c t o r  t o  denote  t h e  sequence i n  which 
c o n t r a c t  end i t ems  a r e  manufactured. 

f .  "Syn the t i c "  p a r t  numbers used by t h e  c o n t r a c t o r  t o  
denote  a  subassembly of  manufacture n o t  covered by 
an eng inee r ing  assembly drawing. 

g. M a t e r i a l  codes used by t h e  manufacturer  f o r  m a t e r i a l  
c o n t r o l .  

6 .2  S p e c i f i c a t i o n  I d e n t i f i c a t i o n  Numbers 

The c o n t r a c t o r  s h a l l  a s s ign  and c o n t r o l  t h e  i d e n t i f i c a t i o n  
numbers f o r  s p e c i f i c a t i o n s ,  s p e c i f i c a t i o n  change n o t i c e s  
(SCNs) and s p e c i f i c a t i o n  r e v i s i o n s  a s  r e q u i r e d  by t h e  fo l lowing  
subparagraphs.  These numbers s h a l l  i d e n t i f y  a l l  s p e c i f i c a t i o n s  
and s t anda rds  r equ i r ed  t o  c o n t r o l  des ign  of  systems/equipments 
t o  be formal ly  accepted  by t h e  p rocu r ing  agency. 

6.2.1 Composition o f  S p e c i f i c a t i o n  I d e n t i f i c a t i o n  Numbers. 

6.2.1.1 Composition of  S p e c i f i c a t i o n  Numbers. 
Con t r ac to r  prepared s p e c i f i c a t i o n  documents, 
s h a l l  be  i d e n t i f i e d  by a  number c o n s i s t i n g  of  
a  document i d e n t i f i c a t i o n  number and s u f f i x  
codes i n  accordance w i th  paragraph 6.2.2,  
and s h a l l  n o t  exceed a  t o t a l  of 15  c h a r a c t e r s .  
(See F igu re  1 A )  

6.2.1.2 Composition of  S p e c i f i c a t i o n  Change Notice 
(SCN) Numbers. SCNs s h a l l  be i d e n t i f i e d  by a  
number c o n s i s t i n g  of  an SCN number, a  dash,  a  
s p e c i f i c a t i o n  page number and an SCN s u f f i x  
l e t t e r  a s s igned  a s  r equ i r ed  i n  paragraph 
6.2.3. (See F igu re  1 B )  

6.2.1.3 Composition o f  Government o r  I n d u s t r y  
S p e c i f i c a t i o n  Numbers. Government o r  
Indus t ry  s p e c i f i c a t i o n s  and s t a n d a r d s  
s h a l l  be  i d e n t i f i e d  
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by t h e  number a s s igned  by t h e  Government agency 
o r  i n d u s t r y  a s s o c i a t i o n  t o  t h e  s p e c i f i c a t i o n  
o r  s t anda rd  document. These s p e c i f i c a t i o n s  and 
s t anda rds  s h a l l  n o t  be r e i d e n t i f i e d  by t h e  
c o n t r a c t o r  u n l e s s  a l t e r e d  o r  s e l e c t e d .  

6.2.2 Assignment o f  S p e c i f i c a t i o n  Numbers. The c o n t r a c t o r  
s h a l l  a s s i g n  one number t o  each s p e c i f i c a t i o n  document 
t o  be prepared  and maintained by t h e  c o n t r a c t o r .  The 
number s h a l l  be ass igned  a s  fol lows:  

6.2.2.1 Document I d e n t i f i c a t i o n  Number. The c o n t r a c t o r ' s  
document i d e n t i f i c a t i o n  number, i nc lud ing  
combinations of numerals,  le t ters  and dashes ,  
s h a l l  f o l l ow  t h e  p r e f i x  code. Once ass igned  t o  
an approved s p e c i f i c a t i o n ,  t h e  number s h a l l  n o t  
t h e r e a f t e r  be  changed o r  r ea s s igned  t o  another  
s p e c i f i c a t i o n .  
6.2.2.1.1 The document i d e n t i f i c a t i o n  number 

may be c o d i f i e d  i n  accordance w i t h  
t h e  c o n t r a c t o r ' s  i n t e r n a l  systems 
and procedures  p rov id ing  t h a t  such 
codes w i l l  n o t  be changed and do 
n o t  d u p l i c a t e  t h e  s u f f i x  informa- 
t i o n  desc r ibed  i n  paragraph 6.2.2.2. 

6.2.2.1.2 The c o n t r a c t o r  s h a l l  a s s ign  a  new 
document i d e n t i f i c a t i o n  number t o  
an addendum s p e c i f i c a t i o n  which h a s  
been c r e a t e d  from an e x i s t i n g  
s p e c i f i c a t i o n .  An addendum s p e c i f i c a -  
t i o n  is a  new and complete s p e c i f i c a -  
t i o n  i n  every  sense .  I t  s h a l l  be 
maintained by i t s  own SCN and 
r e v i s i o n  sequence which s h a l l  be 
independent  'of  t h e  change sequence 
a p p l i c a b l e  t o  t h e  s p e c i f i c a t i o n  from 
which t h e  addendum was c r ea t ed .  

6.2.2.2 S p e c i f i c a t i o n  S u f f i x  Code. The s u f f i x  code s h a l l  
fo l low t h e  document i d e n t i f i c a t i o n  number. I t  
s h a l l  c o n s i s t  o f  an upper c a s e  ( c a p i t a l )  l e t t e r  
a s s igned  i n  a l p h a b e t i c a l  sequence t o  i d e n t i f y  t h e  
l a t e s t  approved r e v i s i o n  o f  t h e  s p e c i f i c a t i o n .  

6 .2 .2 .2 .1  When it i s  necessary  t o  r e f e r  t o  one 
i t e m  i n  a  requirement  i tems s p e c i f i c a -  
t i o n ,  t h e  i t e m  s h a l l  be i d e n t i f i e d  by 
t h e  s p e c i f i c a t i o n  number desc r ibed  i n  
paragraph 6.2.2, and an addi- 
t i o n a l  s u f f i x  code c o n s i s t i n g  of  t h e  
paragraph number i n  Sec t ion  3 of  t h e  
s p e c i f i c a t i o n  which i d e n t i f i e s  t h e  
i t e m  ( r e f e r  t o  E x h i b i t  V) . This  i t e m  
code s h a l l  fo l low t h e  r e v i s i o n  l e t t e r .  

6.2.2.2.2 When a component s p e c i f i c a t i o n  a p p l i e s  
t o  more than one sou rce ,  each source  
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s h a l l  be i d e n t i f i e d  by t h e  
s p e c i f i c a t i o n  number desc r ibed  i n  
paragraph 6.2.2 and an 
a d d i t i o n a l  s u f f i x  code c o n s i s t i n g  
of  a  s e p a r a t e  dash number t a b u l a t i n g  
each  a l t e r n a t e  sou rce  i n  t h e  
s p e c i f i c a t i o n .  This  source  code 
s h a l l  f o l l ow  t h e  r e v i s i o n  l e t t e r .  

6.2.2.3 Examples o f  s p e c i f i c a t i o n  i d e n t i f i c a t i o n  
numbers a r e  shown i n  Table B. 

6.2.3 Assignment of  S p e c i f i c a t i o n  Change Not ice  (SCN) Numbers. 

The c o n t r a c t o r  s h a l l  a s s i g n  one SCN number f o r  each SCN 
t o  be prepared  by t h e  c o n t r a c t o r .  One SCN i s  r equ i r ed  
f o r  a l l  changes,  t o  a  s i n g l e  approved s p e c i f i c a t i o n ,  t o  
be approved by one ECP ( r e f e r  t o  E x h i b i t s  V I I ,  V I I I ,  and 
I X ) .  The SCN number s h a l l  i d e n t i f y  t h e  SCN a s  p a r t  o f ,  
and subord ina t e  t o ,  t h e  s p e c i f i c a t i o n  which it changes. 
The number s h a l l  be a s s igned  a s  fol lows:  

6 .2 .3 .1  The f i r s t  c h a r a c t e r  (s)  s h a l l  be a  numera l ( s )  
t o  i d e n t i f y  one SCN f o r  one s p e c i f i c a t i o n  and 
i t s  ass igned  sequence wi th in  t h a t  s p e c i f i c a t i o n .  
This  SCN number s h a l l  be a s s igned  i n  numerical 
sequence beginning wi th  t h e  number 1 (one) f o r  
t h e  f i r s t  SCN number ass igned .  

6.2.3.1.1 The SCN sequence number s h a l l  be a  
common i d e n t i f i e r  f o r  a l l  SCN s h e e t s  
p repared  a s  p a r t  o f  one s p e c i f i c a t i o n  
change. 

6.2.3.1.2 Once an SCN has been submi t ted  t o  
t h e  p rocu r ing  agency, i t s  SCN sequence 
number s h a l l  n o t  t h e r e a f t e r  be 
changed o r  a s s igned  t o  another  SCN 
w i t h i n  t h e  same s p e c i f i c a t i o n ,  even 
though t h e  SCN i s  subsequent ly  
disapproved.  

6.2.3.2 The. SCN sequence number s h a l l  be  fol lowed by a  
dash and, on each s h e e t  of t h e  SCN, t h e  page 
number of t h e  s p e c i f i c a t i o n  a f f e c t e d  by t h a t  
s h e e t  o f  t h e  SCN. 

6.2.3.2.1 The c o n t e n t  o f  an SCN s h e e t  i s  
l i m i t e d  t o  one page o f  a s p e c i f i c a t i o n .  

6.2.3.2.2 Mul t i p l e  s h e e t s  i d e n t i f i e d  by t h e  
same SCN sequence numbers a r e  used 
where more than one s p e c i f i c a t i o n  
page i s  a f f e c t e d  (See E x h i b i t  V I I ) .  

6.2.3.3 The s p e c i f i c a t i o n  page number s h a l l  be fol lowed 
by a  lower c a s e  s u f f i x  l e t te r  a s s igned  i n  
a l p h a b e t i c a l  sequence wi th in  one SCN page number. 
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This  s u f f i x  s h a l l  be  a p p l i e d  on ly  when more 
than  one SCN s h e e t  o f  one SCN i s  r equ i r ed  t o  
d e s c r i b e  t h e  change f o r  a  s i n g l e  s p e c i f i c a t i o n  
page. 

6.2.3.4 Examples of SCN numbers a r e  shown i n  Table  B.  

6.2.4 S p e c i f i c a t i o n  I d e n t i f i c a t i o n  Number Assignment Log. 

The c o n t r a c t o r  s h a l l  e s t a b l i s h  and main ta in  a  S p e c i f i c a -  
t i o n  I d e n t i f i c a t i o n  Number Assignment Log of a l l  
s p e c i f i c a t i o n  numbers and SCN numbers ass igned  t o  
s p e c i f i c a t i o n s  prepared  and maintained by t h e  c o n t r a c t o r .  
The l o g  s h a l l  be r e a d i l y  a v a i l a b l e  f o r  r o u t i n e  
s u r v e i l l a n c e  by t h e  l o c a l  r e p r e s e n t a t i v e  of  t h e  p rocu r ing  
agency on a  non-interference-with-production b a s i s .  

6.2.5 Changes i n  S p e c i f i c a t i o n  Numbers. 

The document i d e n t i f i c a t i o n  number p o r t i o n  o f  a  
s p e c i f i c a t i o n  number is  a  permanently a s s igned  non- 
d u p l i c a t e d  number which i d e n t i f i e s  t h e  b a s i c  s p e c i f i c a -  
t i o n  document. Subsequent changes and r e v i s i o n s  t o  
t h e s e  documents s h a l l  be  i d e n t i f i e d  i n  accordance w i th  
t h e  fo l lowing  subparagraphs: 

6 .2 .5 .1  Rough d r a f t s  p repared  f o r  coo rd ina t ion  p r i o r  
t o  formal approva l  by t h e  procur ing  agency 
s h a l l  be i d e n t i f i e d  by a  document i d e n t i f i c a -  
t i o n  number on ly .  No r e v i s i o n  l e t t e r s  o r  SCN 
numbers s h a l l  be  ass igned .  

6.2.5.1.1 The r e v i s i o n  l e t t e r  "A" s h a l l  be 
a s s igned  t o  t h e  f i r s t  i s s u e  formal ly  
approved by t h e  p rocu r ing  agency. 

6.2.5.1.2 Each subsequent  change t o  t h e s e  
approved s p e c i f i c a t i o n s  s h a l l  be 
i d e n t i f i e d  by an ass igned  SCN 
number un l e s s  o therwise  d i r e c t e d  
by t h e  procur ing  agency i n  
accordance w i th  paragraph 6.2.5.1.3. 

6.2.5.1.3 Revision le t ters  s h a l l  be ass igned  
only  when d i r e c t e d  by t h e  p rocu r ing  
agency and a s  s p e c i f i c a l l y  desc r ibed  
i n  a  Conf igura t ion  Cont ro l  Board 
D i r e c t i v e  (CCBD) t o  i n c o r p o r a t e  
p rev ious ly  approved SCNs and/or major 
s p e c i f i c a t i o n  r e v i s i o n s .  

.2.5.1.4 Component s p e c i f i c a t i o n s  which a r e  
c o n t r a c t u a l l y  r e q u i r e d  t o  be formal ly  
approved by t h e  p rocu r ing  agency 
( r e f e r  t o  E x h i b i t  V I )  s h a l l ,  from t h e  
t ime  o f  formal  approva l ,  be c o n t r o l l e d  
by t h e  use  o f  SCN numbers and re -  
v i s i o n  le t ters  ass igned  i n  accordancB 
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wi th  paragraphs 6.2.5.1.2 and 
6.2.5.1.3. When formal  approval  
i s  n o t  r equ i r ed  t h e  c o n t r a c t o r  
s h a l l  a s s ign  r e v i s i o n  l e t t e r s ,  
SCN numbers and/or completely 
r e v i s e  component s p e c i f i c a t i o n s  
i n  accordance wi th  h i s  own 
s t anda rd  p r a c t i c e .  

6.3 Cont rac t  End I tem CEI Number 

The CEI number i s  a permanent number ass igned  by t h e  
c o n t r a c t o r  t o  i d e n t i f y  a l l  u n i t s  comprising one c o n t r a c t  
end i t e m  family (type-model-series) . 
6.3.1 Def in i t i on  of a  Cont rac t  End I tem Type-Model-Series. 

A c o n t r a c t  end i tem type-model-series c o n s t i t u t e s  a  
block of  one o r  more d e l i v e r a b l e  CEI u n i t s  t o  which 
a l l  o f  t h e  fo l lowing  apply: 

a .  The type-model-series s h a l l  be  a  l i n e  i t e m  
requirement  i n  a  c o n t r a c t .  

b. A l l  u n i t s  s h a l l  be designed t o  and c o n t r o l l e d  
by one c o n t r a c t  end i t em d e t a i l  s p e c i f i c a t i o n .  

c. A l l  u n i t s  s h a l l  be i d e n t i f i e d  and documented by 
one t o p  drawing and a  subord ina te  s t r u c t u r e  of  
i n s t a l l a t i o n ,  subassembly and d e t a i l  drawings. 

d. Within t h i s  b a s i c  drawing s t r u c t u r e ,  con f igu ra t ion  
d i f f e r e n c e s  i n  product ion between u n t i s  s h a l l  be 
i d e n t i f i e d  and documented by adding and/or l i m i t i n g  
t h e  des ign  a p p l i c a t i o n  of p a r t s  and assemblies  
comprising t h e  a f f e c t e d  u n i t s .  

e .  Each u n i t  s h a l l  be formally accepted by t h e  procur ing  
agency and a c c o u n t a b i l i t y  t r a n s f e r r e d  by means of a  
r e c e i v i n g  and i n s p e c t i o n  r e p o r t ,  DD Form 250 o r  NASA 
equ iva l en t .  

f .  The type-model-series s h a l l  be  t h e  foundat ion f o r  
p rov i s ion ing  s p a r e s  (by a  c o n t r a c t o r  o r  t h e  procur ing  
agency) and f o r  t h e  p repa ra t ion  of o p e r a t i n g  and 
maintenance manuals f o r  t h e  CEI type-model-series.  

The c o n t r a c t  end i t e m  type-model-series,  a s  i d e n t i f i e d  
by t h e  CEI number, e s t a b l i s h e s  t h e  c o n t r a c t u a l  i n t e r -  
f a c e  between t h e  c o n t r a c t o r  and t h e  procur ing  agency, 
and i s  t h e  l e v e l  of  c o n t r o l  f o r  a l l  des ign  requirements  
changes ( t o  CEI d e t a i l  s p e c i f i c a t i o n ) ,  and C las s  I 
engineer ing  changes ( t o  des ign  conf igu ra t ion )  t o  be 
formally approved by t h e  procur ing  agency ( see  Exh ib i t  
I X ) .  A l l  C lass  I engineer ing  changes w i l l  be  approved f o r  
product ion  and/or r e t r o f i t  i nco rpora t ion  i n  a l l  
unexpended u n i t s  w i t h i n  a  type-model-series o r ,  i f  
l i m i t e d  t o  i nco rpora t ion  on some b u t  n o t  a l l  u n i t s ,  
t h e  s e r i e s  des igna t ion  of  t h e  a f f e c t e d  u n i t s  s h a l l  be 
changed t o  e s t a b l i s h  a  new s e r i e s .  
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6.3.2 Assignment and Cont ro l  o f  CEI Numbers. 
The CEI numSer s h a l l  be a s s igned  by t h e  c o n t r a c t o r  
a t  t h e  t i m e  t h e  document i d e n t i f i c a t i o n  number of 
t h e  C E I  s p e c i f i c a t i o n  i s  ass igned ,  o r  t h e  f i r s t  pro- 
duc t ion  drawing f o r  t h e  CEI i s  r e l e a s e d ,  whichever 
occurs  f i r s t .  

6.3.2.1 The CEI number s h a l l  c o n s i s t  o f  a  b a s i c  
number f o r  t h e  type-model-series fol lowed by 
a  code l e t te r  f o r  t h e  series. 

6.3.2.2 The b a s i c  number, i nc lud ing  combinations o f  
le t ters ,  numerals and dashes,  s h a l l  precede 
a  series code. Once ass igned  t o  a  c o n t r a c t  
end i t e m  whose des ign ,  development and/or 
manufacture h a s  been c o n t r a c t u a l l y  au tho r i zed  
by t h e  p rocu r ing  agency, t h i s  p o r t i o n  of  t h e  
C E I  number s h a l l  n o t  t h e r e a f t e r  be ass igned  
t o  another  c o n t r a c t  end i t e m  type  and model. 

6.3.2.3 The b a s i c  number may be ,  o r  i nc lude ,  
p o r t i o n s  of  t h e  c o n t r a c t o r ' s  s p e c i f i c a t i o n  
document i d e n t i f i c a t i o n  number and/or t o p  
drawing number f o r  t h e  CEI, a t  t h e  c o n t r a c t o r ' s  
op t ion .  

6.3.2.4 The l a s t  d i g i t  of  t h e  CEI number s h a l l  be t h e  
s e r i e s  l e t t e r  "A." Once ass igned  t h i s  l e t te r  
s h a l l  be  t h e  permanent series des igna t ion  f o r  
a l l  c o n t r a c t  end i t e m s  comprising t h e  type- 
model-ser ies ,  i nc lud ing  follow-on procurement 
w i th in  t h e  s e r i e s .  

6.3.2.5 A new s e r i e s  des igna t ion  f o r  t h e  same b a s i c  
number s h a l l  be  ass igned  only  when c o n t r a c t u a l l y  
au tho r i zed  by t h e  p rocu r ing  agency wherein a l l  
o f  t h e  fo l lowing  apply: 

a .  The new series i s  s p e c i f i e d  by a  new c o n t r a c t  
end i t e m  s p e c i f i c a t i o n ,  o r  s p e c i f i c a t i o n  
addendum. 

b. A l l  u n i t s  i n  t h e  new series a r e  i d e n t i f i e d  
by a  new t o p  drawing. The subord ina t e  
s t r u c t u r e  of  i n s t a l l a t i o n ,  subassembly and 
d e t a i l  drawings may be made a p p l i c a b l e  a s  
r e q u i r e d  t o  t h e  new s e r i e s  by a  common 
r e l e a s e  which shows des ign  a p p l i c a t i o n  f o r  
both s e r i e s  (see Exh ib i t s  X I  and X I I ) .  

c. A new b a s i s  f o r  acceptance,  p rov i s ion ing ,  
o p e r a t i o n s  and maintenance i s  e s t a b l i s h e d .  

6 .4  Con t r ac t  End I t e m  S e r i a l i z a t i o n  

Con t r ac t  end i t e m  s e r i a l  numbers a r e  used i n  con f igu ra t i on  
management t o  : 
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a. I d e n t i f y  i n d i v i d u a l  c o n t r a c t  end  i t e m s  w i t h i n  a 
f a m i l y  o f  CEIs. 

b .  E s t a b l i s h  t h i s  i d e n t i t y  a s  a  s p e c i f i c  a d d r e s s  f o r  
a l l  c o n t r a c t u a l  and management a c t i o n s ;  t h i s  a d d r e s s  
t o  be t h e  same a s  t h e  e f f e c t i v i t y  (usage)  o f  
e n g i n e e r i n g  d e s i g n  and e n g i n e e r i n g  changes  which 
r e s u l t  from t h e s e  a c t i o n s .  

c. R e l a t e  t h e  s p e c i f i c  p a r t  number c o n f i g u r a t i o n  o f  
e a c h  c o n t r a c t  e n d  i t e m  t o  t h e i r  e n g i n e e r i n g  
e f f e c t i v i t y  s o  t h a t  it w i l l  be b u i l t ,  a l l o c a t e d  and 
changed i n  accordance  w i t h  r e q u i r e d  d e s i g n .  

The c o n t r a c t o r  s h a l l  a s s i g n  a l l  ser ia l  numbers i n  accordance  
w i t h  t h i s  e x h i b i t ,  and t h e s e  s e r i a l  numbers s h a l l  be t h e  o n l y  
s e r i a l  numbers used by t h e  c o n t r a c t o r  and t h e  p r o c u r i n g  
agency a s  a CEI wit i d e n t i f i c a t i o n  and e n g i n e e r i n g  
e f f e c t i v i t y  f o r  c o n f i g u r a t i o n  management. 

6 .4 .1  Ass ign ing  C o n t r a c t  End I t e m  S e r i a l  Numbers. 
These numbers s h a l l  b e q i n  w i t h  t h e  numeral  1 (one) 
and s h a l l  be  a s s i g n e d  i n  unbroken n u m e r i c a l  p r o g r e s s i o n  
w i t h i n  one c o n t r a c t  end i t e m  type-model-ser ies .  The 
CEI number and s e r i a l  number s h a l l  d e n o t e  t h e  engin-  
e e r i n g  e f f e c t i v i t y  o f  d e s i g n .  The CEI number and 
s e r i a l  number s h a l l  be a f f i x e d  t o  each  c o n t r a c t  end 
i t e m  u n i t  manufactured and a l l o c a t e d  i n  accordance 
w i t h  t h i s  e n g i n e e r i n g  e f f e c t i v i t y  and d e s i g n  ( s e e  
E x h i b i t  X I ) .  

6.5 Drawing and P a r t  Number 

The drawing and p a r t  number i s  a s s i g n e d  by t h e  c o n t r a c t o r  t o  
i d e n t i f y ,  i n  coriunon, a l l  p a r t s  and a s s e m b l i e s  t h a t  are i n t e r -  
c h a n g e a b l e  i n  a l l  a p p l i c a t i o n s  where used.  A p a r t  number must 
n o t  be changed i f  it i s  s t i l l  i n t e r c h a n g e a b l e  a f t e r  i n c o r -  
p o r a t i n g  a  change. T h i s  a c t i o n  would c r e a t e  e x c e s s  i n v e n t o r i e s  
and a r t i f i c . i a 1  s h o r t a g e s .  The prime f u n c t i o n  o f  a  p a r t  
number, t h e r e f o r e ,  i s  t o  c o n t r o l  assembly and rep lacement  on 
t h e  b a s i s  o f  i n t e r c h a n g e a b i l i t y .  The d e t e r m i n a t i o n  o f  non- 
i n t e r c h a n g e a b i l i t y  i s  a  t e c h n i c a l  c o n s i d e r a t i o n .  P a r t  numbers 
s h a l l  n o t  b e  changed f o r  any o t h e r  purpose  ( e . g . ,  t o  i n d i c a t e  
t h a t  an  assembly i n c l u d e s  a  change b u t  which d i d  n o t  make t h e  
assembly n o n - i n t e r c h a n g e a b l e ) .  

6 .5 .1  Assignment o f  Drawing and P a r t  Numbers. Drawing and  
p a r t  numbers, f o r  o t h e r  t h a n  s t a n d a r d s ,  s h a l l  be  a s s i g n e d  
by t h e  c o n t r a c t o r  i n  accordance w i t h  t h e  r e q u i r e m e n t s  
i n  MIL-STD-100 

6.5.2 Changing P a r t  Numbers. The c o n t r a c t o r  s h a l l  change t h e  
p a r t  number i n  accordance w i t h  t h e  r e q u i r e m e n t s  i n  MIL- 
STD-100, and t h e  f o l l o w i n g  requ i rements .  

6 .5 .2 .1  When a  m a t e r i a l ,  p r o c e s s  o r  p r o t e c t i v e  t r e a t -  
ment i s  changed t o  such  an  e x t e n t  t h a t  any o f  
t h e  c o n d i t i o n s  i n  MIL-STD-100, e x i s t . .  
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6.5.2.2 When a  p h y s i c a l  p a r t ,  component, subassembly 
o r  c o n t r a c t  end i t e m  is reworked i n  product ion  
o r  r e t r o f i t  by a  k i t  i n t o  a  l a t e r  number 
ve r s ion  of t h e  i t em,  and i s  completely i n t e r -  
changeable w i th  a l l  i t e m s  i d e n t i f i e d  by t h e  
l a t e r  number, t h e  p h y s i c a l  p a r t  s h a l l  be  
r e i d e n t i f i e d  t o  t h e  number of t h e  l a t e r  vers ion .  

6.5.2.3 The c o n t r a c t o r  may e s t a b l i s h  a  p a r t  o r  com- 
ponent f o r  which t h e  c o n t r a c t o r  is t h e  des ign  
a c t i v i t y  a s  a  company s t anda rd ,  i d e n t i f i e d  by 
a  s t anda rd  s p e c i f i c a t i o n  i d e n t i f i c a t i o n  
number when a l l  of  t h e  fo l lowing  apply: 

a .  The p a r t  o r  component has  a  m u l t i p l e  
usage and i s  expected t o  have a  des ign  
a p p l i c a t i o n  i n  more than one c o n t r a c t  end 
i t e m .  

b. The p a r t  o r  component i s  non-repa i rab le  
(throw away) and w i l l  n o t  be provis ioned  

by t h e  p rocu r ing  agency o r  c o n t r a c t  
below the l e v e l  identified by t h e  
s t anda rd  s p e c i f i c a t i o n  i d e n t i f i c a t i o n  
number. 

c .  The p a r t  o r  component i s  completely 
s p e c i f i e d  i n  a  s p e c i f i c a t i o n  document, 
s p e c i f i c a t i o n  c o n t r o l  drawing o r  source  
c o n t r o l  drawing wi th  r e s p e c t  t o  performance, 
d u r a b i l i t y ,  r e l i a b i l i t y ,  form, f i t ,  
q u a l i f i c a t i o n ,  and i n s p e c t i o n  requirements .  

d.  Unless o therwise  concurred i n  by t h e  
p rocu r ing  agency, one o r  more a l t e r n a t e  
sources  i s  approved and q u a l i f i e d  t o  
supply t h e  i t e m .  

6.5.3 I n i t i a t i o n  o f  P a r t  Number Changes. Engineer ing changes 
may be i nco rpo ra t ed  and documented by drawing change 
l e t te r  c o n t r o l  on ly  (w i thou t  changing p a r t  number) -up 
t o  t h e  cu t -o f f  d a t e  e s t a b l i s h e d  by t h e  c o n t r a c t o r  f o r  
i nco rpo ra t i on  o f  changes i n  t h e  f a c t o r y  on t h e  f i r s t  
u n i t  o f  a  CEI type-model-ser ies ,  o r  component t h e r e o f ,  
t o  be  formal ly  accepted by t h e  p rocu r ing  agency, and 
p rov id ing  t h a t  a l l  such changes a r e  made e f f e c t i v e  on 
C E I  s e r i a l  number 1 and on. T h e r e a f t e r  drawing change 
l e t t e r  c o n t r o l  s h a l l  con t inue  and, i n  a d d i t i o n ,  p a r t  
numbers s h a l l  be  changed a s  r e q u i r e d  by paragraph 
6.5.2. 

6.5.4 Changes i n  Higher Level Assembly P a r t  Numbers. 
When a C E I  c o n t a i n s  a  non-interchangeable  i t e m ,  t h e  
p a r t  number of t h e  non-interchangeable  i t e m  o f  i t s  
n e x t  assembly, and o f  a l l  p r o g r e s s i v e l y  h ighe r  
assembl ies  s h a l l  be  changed only  up t o  and i n c l u d i n g  
t h e  assembly where i n t e r c h a n g e a b i l i t y  i s  r e - e s t ab l i shed .  
P a r t  numbers s h a l l  n o t  be changed above t h i s  l e v e l  o f  
assembly f o r  any reason .  
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6.6 P a r t  Number S e r i a l i z a t i o n  

The c o n t r a c t o r  ( o r  h i s  s u b c o n t r a c t e d  d e s i g n  a c t i v i t y )  s h a l l  
s e r i a l i z e  a l l  e n g i n e e r i n g  c r i t i c a l  and  l o g i s t i c  c r i t i c a l  
components ( r e f e r  t o  E x h i b i t  V I )  o f  a  CEI by 2rawing and p a r t  
number. The c o n t r a c t o r  may a l s o  s e r i a l i z e  o t h e r  a s s e m b l i e s  o r  
p a r t s  o f  a  c o n t r a c t  end i t e m  a s  h e  may r e q u i r e .  

6 .6 .1  Ass ign ing  S e r i a l  Numbers t o  Components, Assemblies  
and P a r t s .  The drawing number s h a l l  be  t h e  b a s e  f o r  
s e r i a l i z i n g  a  c r i t i c a l  component, assembly,  o r  p a r t .  

6.6.1.1 S e r i a l  numbers s h a l l  b e  permanent ly  a s s i g n e d  
i n  n u m e r i c a l  sequence w i t h i n  t h e  drawing 
number. 

6.6.1.2 A new s e r i a l  number sequence s h a l l  n o t  be 
a s s i g n e d  when t h e  p a r t  number i s  changed t o  
i d e n t i f y  a  non- in te rchangeab le  d e s i g n .  

6 .6 .1 .3  The ser ia l  number o f  a  reworked o r  r e t r o f i t  - i t e m  s h a l l  n o t  be changed even though t h e  
i t e m  h a s  been i d e n t i f i e d  by a  new p a r t  number. 

6.7 Change I d e n t i f i c a t i o n  Numbers 

The change i d e n t i f i c a t i o n  number i s  a  packag ing  number 
a s s i g n e d  by t h e  c o n t r a c t o r  t o  package a l l  e n g i n e e r i n g  d a t a  
d e f i n i n g  an e n g i n e e r i n g  change,  and i s  used t o  c o n t r o l ,  sequence 
and account  f o r  p r o d u c t i o n  and r e t r o f i t  accomplishment o f  t h e  
change.  These chanqes  a r e  c l a s s i f i e d  i n  accordance  w i t h  
MIL-STC-.48CI. .This . c l ass ' i f i ca t ' ion  d e t e r m i n e s  ' t h e  method used  
t o  compose a  change ' i d e n t i f i c a t i o n  number. 

6 .7 .1  Composit ion o f  a  C l a s s  I Change I d e n t i f i c a t i o n  Number. 
The complete  C l a s s  I change i d e n t i f i c a t i o n  number con- 
t a i n s  t h r e e  b a s i c  p a r t s .  These a r e :  

a .  P r e f i x  d e s i g n a t i o n s  which relate t h e  change t o  t h e  
c o n t r a c t  end i t e m ,  t o  t h e  c o n t r a c t o r  and t o  t h e  
sys tem program a f f e c t e d  by t h e  C l a s s  I change. 

b.  An e l e v e n  (11) c h a r a c t e r  ECP sequence number which 
i d e n t i f i e s  e a c h  i n d i v i d u a l  C l a s s  I e n g i n e e r i n g  change.  
The ECP i s  t h e  b a s i c  " d e l t a "  i n c r e m e n t  f o r  c o n f i g -  
u r a t i o n  c o n t r o l  and a c c o u n t i n g  by t h e  p r o c u r i n g  
agency o f  t h e  approved system and c o n t r a c t  end i t e m  
c o n f i g u r a t i o n .  

C. A c o r r e c t i o n  code t o  d i s t i n g u i s h  between ECP 
documents c o n t a i n i n g  minor e d i t o r i a l  c o r r e c t i o n s  
and t h e  o r i g i n a l  copy. 
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The c o n t r a c t o r  s h a l l  c o n s t r u c t  t h e  complete Class  I 
change i d e n t i f i c a t i o n  number i n  accordance w i th  t h e  
p a t t e r n  shown i n  F igure  2. The example i d e n t i f i e s  
t h e  31s t  ECP processed by c o n t r a c t o r  15802 f o r  t h e  
1 1 4  system. The change a f f e c t s  CEI 376524B and o t h e r  
CEIs produckd by t h e  c o n t r a c t o r  a s  no t ed  by t h e  ECP 
dash number. These requirements  f o r  c o n s t r u c t i n g  a  
C la s s  I change i d e n t i f i c a t i o n  number i n c l u d e  and 
i n c o r p o r a t e  t h e  requirements  i n  MIL-STD-480. 

6.7.1.1 The system des igna t ion  number w i l l  be  provided 
t o  a l l  c o n t r a c t o r s  by t h e  p rocu r ing  agency 
a t  t h e  beginning  of a  system program. 

6.7.1.2 The c o n t r a c t o r  s h a l l  a s s i g n  ECP numbers 
consecu t ive ly  from a  s e p a r a t e  series f o r  
each system program ( i . e . ,  program i d e n t i -  
f i e d  by a  system des igna t ion  number),  o r  t h e  
ECP series may be e s t a b l i s h e d  i n  accordance 
wi th  MIL-STD-480 f o r  c o n t r a c t  end i tems  
n o t  a  p a r t  of a  system program. The f i r s t  
ECP processed s h a l l  be  ECP number 1 (one ) .  
Once a s s igned  t h e  ECP number s h a l l  be  r e t a i n e d  
f o r  a l l  subsequent  submissions of t h e  pro- 
p o s a l ,  and f o r  a l l  ECP Type, r e v i s i o n s  and/ 
o r  c o r r e c t i o n  codes which may be  appended t o  
t h a t  number. 

6.7.1.3 C la s s  I eng inee r ing  changes a f f e c t i n g  more 
than  one C E I  number under t h e  cognizance o f  
a  s i n g l e  c o n t r a c t o r  s h a l l  be  i d e n t i f i e d  by 
a  b a s i c  ECP number wi th  a  s e p a r a t e  dash 
number ass igned  f o r  CEI a f f e c t e d .  Each 
dash numbered ECP must be  complete i n  i t s e l f  
f o r  t h e  CEI change be ing  proposed. The pur- 
pose of  dash numbers i s  t o  r e l a t e  a l l  CEIs 
a f f e c t e d  by a  change. 

6.7.1.4 The c o n t r a c t o r  s h a l l  a s s ign .  one of t h e  
fo l lowing  type  codes t o  each ECP. The 
type  code may be  changed t o  r e f l e c t  a  new 
cond i t i on  o f  t h e  ECP i f  it is necessary  on 
r e s u b m i t t a l  of a  p roposa l .  

Type of  ECP 

Pre l iminary  
Formal 

Type Code 

Class  I ECP j u s t i f i c a t i o n  codes and change 
p r i o r i t i e s  s h a l l  be  ass igned  i n  accordance 
w i t h  t h e  requirements  of  MIL-STD-480. 
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6.7.1.5 The c o n t r a c t o r  s h a l l  i d e n t i f y  e a c h  formal  
r e v i s i o n  t o  t h e  ECP w i t h  an  "Rl" f o r  t h e  
f i r s t  r e v i s i o n ,  "R2" f o r  t h e  second r e v i s i o n ,  
e t c .  

Note: The r e q u i r e m e n t s  f o r  u s i n g  t h e  
r e v i s i o n  code a r e  d e s c r i b e d  i n  
E x h i b i t s  V I I I  and I X .  

6.7.1.6 The ECP sequence number s h a l l  c o n s i s t  o f  t h e  
b a s i c  ECP number fo l lowed  by a dash  and dash  
number, a  t y p e  code ,  a  r e v i s i o n  i d e n t i f i c a t i o n  
and a  c o r r e c t i o n  code a s  a p p l i c a b l e .  The 
t o t a l  number o f  c h a r a c t e r s  f o r  numerals ,  
dashes  and l e t t e r s  s h a l l  n o t  exceed  e l e v e n  
(11) . The ECP sequence number i s  t h e  number 
which is shown i n  c o n f i g u r a t i o n  i n d e x  and 
a c c o u n t i n g  r e p o r t s  a s  t h e  ECP number because  
r e p o r t i n g  f o r m a t s  a r e  d e s i g n e d  t o  o t h e r w i s e  
d i s p l a y  p r e f i x  i n f o r m a t i o n .  

6.7.1.7 The c o n t r a c t o r  s h a l l  d e n o t e  t h a t  an ECP 
document h a s  been c o r r e c t e d  e d i t o r i a l l y  b u t  
n o t  o t h e r w i s e  changed by a  " C l "  f o r  t h e  f i r s t  
c o r r e c t i o n ,  "C2" f o r  t h e  second c o r r e c t i o n ,  
etc. The c o r r e c t i o n  sequence s h a l l  beg in  
anew f o r  each r e v i s i o n .  

EXAMPLE: R1-C1 i s  t h e  f i r s t  c o r r e c t i o n  o f  t h e  
f i r s t  r e v i s i o n ;  R1-C2 2 s  t h e  second 
c o r r e c t i o n  o f  t h e  f i r s t  r e v i s i o n ;  
R2-C1 i s  t h e  f i r s t  c o r r e c t i o n  o f  t h e  
second r e v i s i o n .  

6.7.2 Composit ion o f  a C l a s s  11 Change I d e n t i f i c a t i o n  
Number. C l a s s  I1 change i d e n t i f i c a t i o n  numbers may 
b e - c o n s t r u c t e d  i n  accordance w i t h  t h e  c o n t r a c t o r ' s  
i n t e r n a l  sys tems and p r o c e d u r e s  p r o v i d i n g  t h a t  t h e s e  
p rocedures  a r e  compat ib le  w i t h  MIL-STD-480. 

6.8 Code I d e n t i f i c a t i o n  Numbers 

Th is  s h a l l  be t h e  f i v e - d i g i t  number o f  t h e  c o n t r a c t o r  o r  
Government agency a s  shown i n  C a t a l o g i n g  Handbook H4-1, 
" F e d e r a l  Supply Code f o r  Manufacturers .  " 

6 .8 .1  C o n t r a c t o r  Code I d e n t i f i c a t i o n  Numbers. C o n t r a c t o r s  
havinq more t h a n  one d i v i s i o n ,  each  hav inq  a n  H 4 - 1  
c o d e , - s h a l l  use  t h e  code o f  t h e  d i v i s i o n  which i s  t h e  
d e s i g n  a c t i v i t y ,  and s h a l l  a l s o  use  t h e  code of t h e  
d i v i s i o n  which i s  t h e  manufac tu re r  when a d i f f e r e n t  
d i v i s i o n  ( r e f e r  t o  E x h i b i t  X I ) .  

6.8.2 Government Agency Code I d e n t i f i c a t i o n  Numbers. When 
a  Government agency i s  a  d e s i g n  a c t i v i t y  o r  a manu- 
f a c t u r e r ,  t h e  H4-1 code o f  t h e  r e s p o n s i b l e  Government 
agency s h a l l  be used.  I f  no H4-1 code h a s  been 
a s s i g n e d ,  t h e  mnemonic a b b r e v i a t i o n  o f  t h e  agency s h a l l  
be used.  
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CONFIGURATION IDENTIFICATION NUMBERS 

NIlMRER 
I 

C-C USE AND RELATIONSHIP 
I I I 

S p e c i f i c a t i o n  
Number 

Con t r ac t  End 
Item Number 
(CEI) 

Drawing and 
P a r t  Number 

Requirements 
Number 

Permanent 
Number 

T rans i en t  
Number 

Denotes t e c h n i c a l  requirements .  
Is i s  used t o  i d e n t i f y  system, 
c o n t r a c t  end i t e m  and component 
s p e c i f i c a t i o n s  and r e l a t e  t h e s e  
documents t o  program b a s e l i n e s .  
It  i s  a l s o  used t o  i d e n t i f y  com- 
pany s t anda rds .  

- 

Denotes type-model series. I t  
i s  used t o  i d e n t i f y  t h e  l e v e l  a t  
which t e c h n i c a l  and c o n t r a c t u a l  
requirements  s h a l l  be  managed. 

Denotes i n t e r c h a n g e a b i l i t y  and 
non- in t e r changeab i l i t y .  I t  i s  
used t o  c o n t r o l  assembly and re- 
placement a t  a l l  l e v e l s  inc lud-  
i n g  t h e  c o n t r a c t  end i t e m  i t s e l f .  

S e r i a l  
Number 

Permanent Sequence 
Number 

1. Used wi th  a  CEI number t o  
denote  each u n i t  i n  a  type-model- 
series and be  t h e  eng inee r ing  
e f f e c t i v i t y  t o  which a l l  management 
a c t i o n s  a r e  s p e c i f i c a l l y  addressed.  
2 .  Used wi th  a  drawing and p a r t  
number t o  denote  each  u n i t  i n  a  
family of non-interchangeable  p a r t s  
which, when reworked o r  modified 
t o  be i n t e r changeab le ,  a r e  r e i d e n t i -  
f i e d  t h e  same. 

Change 
I d e n t i f i c a t i o n  
Number 

Code 
I d e n t i f i c a t i o n  
Number 

Packaging 
Number 

Number 
Modif ier  

Denotes t h e  c o n t e n t  o f  a  change. 
I t  i s  used t o  package, c o n t r o l ,  
sequence and account  f o r  a l l  en- 
g i n e e r i n g  product ion  and r e t r o f i t  
a c t i o n s  r equ i r ed  f o r  a  s i n g l e  
change. 

Denotes des ign  a c t i v i t y  and/or , 

manufactur ing source .  I t  i s  used 
w i t h  above c o n t r a c t o r  ass igned  
numbers t o  a s s u r e  unique 
i d e n t i f i c a t i o n .  

TABLE A 
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1 5  c h a r a c t e r s  (max. ) 
YYYYYY - z z z z z z z  

Document  I d e n t i f i c a t i o n  Number 
(see p a r a .  6 . 2 . 2 . 1 )  

S u f f i x  Codes  
(see para. 6 . 2 . 2 . 2 )  

F i g u r e  1 A  
S p e c i f i c a t i o n  Number 

XX - YYY - z 

SCN S e q u e n c e  Number 
(see para. 6 . 2 . 3 . 1 )  

S p e c i f i c a t i o n  P a g e  Number 
( s e e  para 6 . 2 . 3 . 2 )  

SCN P a g e  L e t t e r  
(see p a r a .  6 . 2 . 3 . 3 )  I 

F i g u r e  1B 
S p e c i f i c a t i o n  Change  N o t i c e  Number 

CONSTRUCTION OF SPECIFICATION AND SCN NUMBERS 
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TABLE B 

EXAMPLES OF SPECIFICATION IDENTIFICATION NUMBERS 

SPECIFICATION 
NUMBER 

123456 

123456A 

10-40b 

123456B 

382159A 

DESCRIPTION OF EXAMPLE 

S p e c i f i c a t i o n  d r a f t  f o r  coo rd ina t ion  

F i r s t  fo rmal ly  approved i s s u e  o f  t h e  
same s p e c i f i c a t i o n  

The second SCN s h e e t  t o  a  change 
a f f e c t i n g  page 40 o f  s p e c i f i c a t i o n  
123456A which was approved a s  SCN 4/10 

Revised s p e c i f i c a t i o n  i n c o r p o r a t i n g  
t h e  f i r s t  r e v i s i o n  d i r e c t e d  by a  CCBD 

F i r s t  fo rmal ly  approved addendum 
s p e c i f i c a t i o n  made from 123456B and 
t o  be maintained by SCN's and r e v i s i o n s  
independent  of  t h e  p a r e n t  s p e c i f i c a t i o n  
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CONSTRUCTION OF THE CLASS I 

CHANGE IDENTIFICATION NUMBER 

C l a s s  I Change I d e n t i f i c a t i o n  Number 

P r e f i x  D e s i g n a t i o n s  (11 d i g i t s  max) 

3 1 - 1 D J 3 . L  

CEI Number 
(see para. 6.31 I ' 
Des ign  A c t i v i t y  Code 
(see p a r a .  6 .8 )  

Sys t em ~ e s i g n a t i o n  Number 
(see para. 6.7.1.1)  

ECP Number 
(see p a r a .  6 .7 .1 .2 . ,  6 .7.1.3)  

ECP Type Code (see p a r a .  6 .7 .1 .4)  

ECP R e v i s i o n  Code (see p a r a .  6 .7 .1 .5 )  

ECP C o r r e c t i o n  Code (see p a r a .  6 .7 .1 .7)  

F i g u r e  2  
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REQUIREMENTS FOR CONFIGURATION 
I D E N T I F I C A T I O N  AND ACCEPTANCE OF 

CONTRACT END ITEMS AND 
RELATED DATA 
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REQUIREMENTS FOR CONFIGURATION 
IDENTIFICATION AND ACCEPTANCE OF 

CONTRACT END ITEMS AND 
RELATED DATA 

1. PURPOSE 

This exhibit provides NASA and contractor organizations 
with requirements for identifying and interrelating contract 
end item equipments, facilities, spares, technical documents, 
and engineering data which are to be formally accepted by the 
procuring agency. 

2. SCOPE 

This exhibit establishes requirements for identifying con- 
figuration at parts, component, subassembly and contract 
end item levels of assembly of systems/equipments. It estab- 
lishes the documentation relationship by which the identified 
configuration will be accepted as contract end items. This 
exhibit pertains to: 

a. Engineering specifications, drawings, lists and 
release records. 

b. Acceptance documents. 

c. Name plates and alternate means for the identifi- 
cation and marking of hardware and containers. 

d. Technical documents. 

3. APPLICABILITY 

This exhibit applies to contract end items and related 
documents which are to be formally accepted or approved by 
the procuring agency for systems programs or for any other 
use. It applies to all contracts with the procuring agency 
for these items and documents, and for systems engineering 
and/or system integration contracts involving these items 
and documents. Contractors to the procuring agency shall 
be responsible for the compliance of their subcontractors, 
vendors, and suppliers. 
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4.  REFERENCE DOCUMENTS 

4 . 1  Applicable Documen'ts 

The following documents of t h e  exac t  i s s u e  shown, 
or p a r t  thereof a s  f u r t h e r  descr ibed,  form a p a r t  
of t h i s  exh ib i t :  

Exhibi t  X "Requirements f o r  
Configurat ion I d e n t i -  
f i c a t i o n  Numbers" 

MIL-STD-100A 1 October 1967 "Engineering Drawing 
Prac t i ces"  

MIL-STD-129D 28 December 1964 "Marking f o r  Shipment 
and Storage" 

MIL-STD-130C 29 September 1967 " I d e n t i f i c a t i o n  Mark- 
ing  of U.S. M i l i t a r y  
Property" 

MIL-STD-480 30 October 1968 "Configuration Con- 
t r o l  - Engineering 
Changes, Deviat ions 
and Waivers" 

5. EXPLANATION OF TERMS 

(See Exhibi t  X V I I .  1 

6. PROCEDURAL REQUIREMENTS 

These procedures a r e  based on t h e  p o l i c e s  and p r a c t i c e s  
of t h e  procuring agency f o r  conf igura t ion  management. 
It i s  recommended t h a t  con t rac to r s  review and understand 
these  p o l i c i e s  and p r a c t i c e s  a s  a p a r t  of implementing 
the  procedural  requirements i n  t h i s  e x h i b i t .  

6.1 General Requirements 

Configurat ion s h a l l  be i d e n t i f i e d :  

a .  A t  every l e v e l  of assembly (p iece  p a r t s  
through f i n a l  assembly) . 
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b. On every deliverable item produced by the 
contractor and formally accepted by the 
procuring agency (i.e., equipments, facil- 
ities, spares, technical documents). 

c. By engineering drawings and specifications. 
These data, as approved and formally re- 
leased, shall be the source of all config- 
uration requirements for the production of 
all other deliverable products and docu- 
ments. 

d. At all times subsequent to formal accep- 
tance (through later testing, assembly, 
checkout, and operational usage to ulti- 
mate consumption) by proper update of 
engineering drawings and specifications 
to cover incorporated changes. 

The contractor shall identify configuration by 
the set of numbers defined in Exhibit X for use as 
applied in accordance with the procedural require- 
ments of this exhibit. Numbers other than those 
defined for use in Exhibit X shall not be used 
for configuration management. 

6.2 Implementation Requirements 

As part of implementing this exhibit, the con- 
tractor shall demonstrate to the procuring agency 
that he has adequate policies, organization and 
procedures for configuration management. 

6.2.1 Contractor Responsibi'lities. The respon- 
sibilities of the contractor for config- 
uration identification are: 

6.2.1.1 To compose and assign all con- 
figuration identification num- 
bers in accordance with Ex- 
hibit X. 

6.2.1.2 To apply these numbers to doc- 
uments and equipments in accor- 
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dance wi th  t h e  requi rements  i n  
t h i s  e x h i b i t .  

6.2.1.3 To cont inuous ly  main ta in  t h e  r e l a t i o n s h i p  
and c o n t i n u i t y  between t h e s e  documents and 
equipments s o  t h a t  t h e  development and q u a l i -  
f i c a t i o n  of equipment, i t ' s  p roduc t ion  and 
l o g i s t i c  suppor t  w i l l  match eng inee r ing  and 
c o n t r a c t  reau i rements .  

6.3 Engineer ing Drawings 

The c o n t r a c t o r  s h a l l  u se  FIL-STD-100 and i t s  d i r e c t l y  r e f e r enced  
documents, t o  completely i d e n t i f y  con f igu ra t i on  on  drawings. 

6.3.1 I d e n t i f i c a t i o n  Nunbers 

6.3.1.1 A l l  s t anda rd  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  
numbers s h a l l  be  shown on eng inee r ing  draw- 
i n g s  o r  i n  engineer ing  r e l e a s e  r eco rds .  

6.3.1.2 A l l  s t anda rd  c o n f i g u r a t i o n  i d e n t i f i c a t i o n  
numbers s h a l l  be  on submit ted eng inee r ing  
drawings and l i s ts .  

6.3.1.3 The same drawings and c o n f i g u r a t i o n  i d e n t i -  
f i c a t i o n  numbers used f o r  manufacture o r  
c o n s t r u c t i o n  o f ,  and chanae t o ,  d e l i v e r a b l e  
equipments and f a c i l i t i e s  s h a l l  b e  used f o r  
t h e  manufacture of  spa re s  and p r e p a r a t i o n  of 
ope ra t i ons  and maintenance manuals f o r  t h e s e  
same equipments and f a c i l i t i e s .  

6.3.1.4 These same drawings and i d e n t i f i c a t i o n  num- 
b e r s  s h a l l  be  used f o r  manufacturing addi- 
t i o n a l  a u a n t i t i e s  of t h e s e  same eauivments 
and f a c i l i t i e s  . 

6.3.1.5 A l l  drawings s h a l l  con ta in  t h e  code i d e n t i -  
f i c a t i o n  number of  t h e  des ign  a c t i v i t y  f o r  
t h e  drawing. 

6.3.1.6 E x i s t i n g  drawinas s h a l l  n o t  be r e v i s e d  t o  
r e t r o a c t i v e l y  i n c o r p o r a t e  t h e  i d e n t i f i c a t i o n  
requirements  i n  E x h i b i t  X. A s  e x i s t i n g  draw- 
i n g s  a r e  r e - r e l ea sed  f o r  a  l-and-on e f f e c t i -  
v i t y  f o r  a  new c o n t r a c t  end i t e m  type-model- 
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s e r i e s ,  t hey  s h a l l  be r ed re s sed  t o  be  i n  
accordance w i t h  E x h i b i t  X .  

6.3.2 App l i ca t i on  Data. A l l  p roduc t ion  and c o n s t r u c t ~ o n  
drawings which t o g e t h e r  document t h e  t e c h n i c a l  de sc r ip -  
t i o n  of  a  CEI s h a l l  be  i n t e r r e l a t e d  by drawing appl ica-  
t i o n  d a t a  which may be e n t e r e d  on t h e  d.rawings o r  i n  
t h e  engineer ing  r e l e a s e  r eco rds  f o r  t h e  drawings,  and 
w i l l  p rov ide  t h e  i n fo rma t ion  r equ i r ed  i n  t h e  fol lowing 
subparagraphs.  

6 .3 .2 .1  The "PART NO." c r ea t ed  by t h e  drawing f o r  
c a l l o u t  i n  t h e  list o f  m a t e r i a l s  of  t h e  p a r t s  
"NEXT ASSEMBLY. " 

6.3.2.2 The "NEXT ASSEMRLY" p a r t  number ( s )  o f  a l l  
immediate next  assembl ies  of each "PART NO." 

6.3.2.3 "REQ'D PER N/A" (Required Pe r  Next Assembly) 
s h a l l  c o n t a i n  t h e  t o t a l  number of "PART NO."  
items r e q u i r e d  t o  make one o f  each "NEXT 
ASSEMRLY. " 

6.3.2.4 The "END ITEM NO." i n  which each "NEXT 
ASSEMBLY" i s  t o  be  i n s t a l l e d .  

6.3.2.4.1 I f  t h e  des ign  a c t i v i t y  i s  a  sub- 
c o n t r a c t o r ,  ven8or o r  s u p p l i e r  
whose end product  i s  a sub- 
assembly p a r t  o f  t h e  c o n t r a c t o r ' s  
CEI , t h e  "END ITEM NO. " w i l l  be 
t h e  t o p  drawing number o f  h i s  end 
product .  

6.3.2.5. The "SERIAL NO. " of t h e  c o n t r a c t  end i tems 
i n  which each "NEXT ASSEMBLY" i s  t o  be i n -  
s t a l l e d .  " X  & UP" o r  "X & ON" n o t a t i o n s  s h a l l  
be  used. 

6 .3 .2 .5 .1  I f  t h e  des ign  a c t i v i t y  i s  a  sub- 
c o n t r a c t o r ,  vendor o r  s u p p l i e r  
whose end product  i s  a  sub- 
assembly p a r t  of  t h e  c o n t r a c t o r ' s  
C E I ,  t h e  "SERIAL NO." w i l l  be t h e  
p a r t  numher s e r i a l i z a t i o n  ass igned  
by t h e  s u p p l i e r  w i t h i n  t h e  t o p  
drawing number. 

NOTE: The procur ing  agency r egu la r -  
l y  accep t s  c o n t r a c t  end i tems 
from one source  and s u p p l i e s  
them f o r  i n s t a l l a t i o n  i n  
equipments t o  be supp l i ed  a s  
a c o n t r a c t  end i t e m  by ano- 
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t h e r  source .  An example 
i s  an eng ine  supp l i ed  f o r  
i n s t a l l a t i o n  i n  an aero- 
space  veh ic l e .  I n  t h e s e  
ca se s  t h e  i n s t a l l i n g  con- 
t r a c t o r  s h a l l  always i d e n t i -  
f y  t h e  supp l i ed  c o n t r a c t  end 
i t e m  i n  t h e  l i s t  o f  m a t e r i a l  
of  h i s  drawing a s  ravernment 
furn ished .  

6.3.2.6 The t o p  drawing o r  r e l e a s e  r eco rd  o f  a  con- 
t r a c t o r ' s  C E I  o r  of  t h e  end p roduc t  o f  a  sub- 
c o n t r a c t o r ,  vendor o r  s u p p l i e r  s h a l l  con ta in  
no a p p l i c a t i o n  da t a .  

6 .3 .3  Revis ion Block. A l l  p roduc t ion  and c o n s t r u c t i o n  draw- 
i n g s  s h a l l  con ta in  a  r e v i s i o n  block i n  accordance w i t h  

/ 
t h e  format  i n  MIL-STD-100. Th i s  block s h a l l  be  main- 
t a i n e d  a s  fo l lows:  

6 .3 .3 .1  Up t o  t h e  t i m e  of  c u t o f f  e s t a b l i s h e d  by t h e  
c o n t r a c t o r  f o r  chanues t o  be i nco rpo ra t ed  
p r i o r  t o  formal  acceptance  by t h e  p rocu r ing  
agency of  t h e  f i r s t  C E I  i n  t h e  type-model- 
s e r i e s ,  t h e  p roduc t ion  o r  c o n s t r u c t i o n  draw- 
ings '  s h a l l  be maintained by change l e t t e r  
c o n t r o l  and drawing r e v i s i o n s  no ted  i n  t h e  
r e v i s i o n  b lock  i n  accord-ance wi th  s t anda rd  
p r a c t i c e .  

6.3.3.2 A t  and subseauent  t o  t h i s  c u t o f f  a l l  drawing 
r e v i s i o n s  s h a l l  be i d e n t i f i e d  by a  change 
i d e n t i f i c a t i o n  number i n  a d d i t i o n  t o  a  draw- 
i n g  r e v i s i o n . l e t t e r  and d a t e .  Th i s  i d e n t i -  
f i , c a t i o n  s h a l l  be  permanently r e t a i n e d  even 
i f  t h e  drawing is completely redrawn. 

6.3.3.3 The "DESCRIPTION" column of  t h e  r e v i s i o n  
block s h a l l  i d e n t i f y  t h e  change i d e n t i f i c a -  
t i o n  number and r e l a t e  it t o  t h e  drawing 
r e v i s i o n  le t te r  a s  fo l l ows :  

6.3.3.3.1 The c o n t r a c t o r  s h a l l  f i r s t  e n t e r  
t h e  no t e  "CLASS I" o r  CLASS 11" 
t o  i n d i c a t e  t h e  c l a s s i f i c a t i o n  
o f  t h e  change i n  accordance w i t h  
MIL-STD-480 ( r e f e r  t o  E x h i b i t s  
V I I I  and I X ) .  
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6.3.3.3.2 The c o n t r a c t o r  s h a l l  n e x t  e n t e r  
t h e  change i d e n t i f i c a t i o n  number 
of  t h e  C l a s s  I o r  C la s s  I1 change. 

6.3.3.3.3 The c o n t r a c t o r  s h a l l  t hen  no te  
anv o t h e r  p e r t i n e n t  r e v i s i o n  le t ter  
d a t a .  

6.3.3.4 Drawinus may be  changed by an a n c i l l a r y  docu- 
ment of  t h e  drawing ( e . ~ . ,  an E . O . ,  ECN, etc . )  
r a t h e r  t han  by drawing r e v i s i o n ,  i n  which ca se  
t h e  a n c i l l a r y  d.ocument s h a l l  c o n t a i n  t h e  d a t a  
r egu i r ed  i n  paragraphs 6.3.3.3.1 and 6.3.3.3.2. 

6 .3 .3 .4 .1  When a n c i l l a r y  documents a r e  i n -  
co rpo ra t ed  i n  t h e  drawing, t h e  d a t a  
i n  parauraphs 6.3.3.3.1 and 6.3.3.3.2 
s h a l l  be  t r a n s c r i b e d  and e n t e r e d  i n  
t h e  r e v i s i o n  block o f  t h e  drawing 
f o r  t h e  a p p r o p r i a t e  r e v i s i o n  l e t t e r .  

6.3.3.5 There may he  more t h a n  one c l a s s i f i e d  change 
p e r  r e v i s i o n  le t ter .  There s h a l l  n o t  be  
more t han  one r e v i s i o n  f o r  one c l a s s i f i e d  
change. 

6.3.4 L i s t  of  Ma te r i a l .  Vendor p a r t s  components and sub- 
assembl ies ,  o t h e r  t han  s t a n d a r d s ,  s h a l l  normally be 
l i s t e d  by vendor p a r t  number. S p e c i f i c a t i o n  i d e n t i f i -  
c a t i o n  numbers s h a l l  be  used. only u n t i l  t h e  vendor p a r t  
number i s  ass igned  and obta ined .  

6 .3 .4 .1  When more t han  one source  can s a t i s f y  t h e  
des ign  a p p l i c a t i o n ,  on ly  one sou rce  s h a l l  be  
made a  reuuirement  f o r  t h e  C E I  u n i t  t h a t  is  
FACI1d ( r e f e r  t o  F x h i b i t  X I V ) ,  and a l l  sub- 
s eauen t  u n i t s ,  u n l e s s  a l t e r n a t e  sou rces  a r e  
form-ally approved by t h e  p rocu r ing  agency. 

6.3.4.2 I f  an a d d i t i o n a l  source  i s  approved a s  an 
a l t e r n a t e  and in t e r changeab le ,  t h e  i t e m  s h a l l  
cont inue  t o  be i d e n t i f i e d  by one vendor draw- 
i n?  and p a r t  number accompanied by an a l t e r -  
n a t e  and in t e r changeab le  no t e  r e f e r e n c i n g  
t h e  o t h e r  drawina and p a r t  nurnber(s1 and t h e  
governing s p e c i f i c a t i o n  i d e n t i f i c a t i o n  number. 

6.3.5 Top Drawings, S i t e s  and. In t e r connec t s .  I n  conf igura-  
t i o n  manaqment ,  a l l  p roduc t ion  and c o n s t r u c t i o n  draw- 
i n g s  a r e  p a r t  o f  some- prime equipment i t e m  o r  i d e n t i f i -  
c a t i o n  i t e m  ( s ee  Table  A ) .  A l l  i t e m s  s h a l l  have a t o p  
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drawing, s h a l l  be fo rma l ly  accepted by t h e  procur ing  
agency a t  t h e  c o n t r a c t o r ' s  p l a n t  o r  s i t e  of  construc-  
t i o n ,  and s h a l l  be  c o n t r o l l e d  t h e r e a f t e r  a s  Government 
proper ty .  I n  system prosrams,  t h i s  p rope r ty  i s  then  
i n s t a l l e d  i n  h ighe r  o r d e r  c o n t r a c t  end items which are 
a l s o  formal ly  accepted.  L a s t l y ,  t h e  i n t e q r a t e d  i n s t a l -  
l a t i o n  a t  each l o c a t i o n  i s  accepted and tu rned  over  t o  
a u s ing  auency. 

6.3.5.1 The c o n t r a c t o r ' s  t o p  drawinp f o r  a  c o n t r a c t  
end i t e m  s h a l l  d e f i n e  t h e  c o n f i g u r a t i o n  i n  
which it may be removed and r ep l aced  f o r  
maintenance o r  mod i f i ca t i on .  

6.3.5.2 Loose equipment is a d e l i v e r y  cond i t i on .  
Knockdowns f o r  shipment and k i t s  o f  i d e n t i -  
f i c a t i o n  i t em s h a l l  n o t  be  shown on produc- 
t i o n  drawings.  

6.3.5.3 s p e c i a l  sh ipp ing  and s t o r a g e  c o n t a i n e r s  s h a l l  
be  i d e n t i f i e d  a s  prime eauipment i t e m s  o r  
i d e n t i f i c a t i o n  i t e m s  (see Table  A )  a s  d e t e r -  
mined by t h e i r  s p e c i f i c a t i o n s .  

6.3.5.4 S i t e  c o n s t r u c t i o n  s h a l l  he documented by a  
t o p  drawing a s  a  f a c i l i t y  c o n t r a c t  end i t e m  
and s h a l l  be formal lv  accepted by t h e  pro- 
cu r ing  apency a t  t h e  B e n e f i c i a l  Occupancy 
Date ( B . O . D . ) .  F i e l d  runs  s h a l l  be dimen- 
s ioned  t o  t h e  e x t e n t  r equ i r ed  t o  c o n t r o l  
i n t e r f a c e s ,  p rovide  c l ea rance  f o r  f u t u r e  
i n s t a l l a t i o n s  and d a t a  f o r  r ep l en i sh ing  
spa re s .  

6.3.5.5  quipped f a c i l i t i e s  s h a l l  be  a  prime euuip-  
ment c o n t r a c t  end i t e m  c o n s i s t i n g  o f  t h e  s i t e  
a f t e r  B.O.D., i n s t a l l e d  GFE (accepted  c o n t r a c t  
end i t e m s )  , FPIE and. In t e r connec t s  ( i nc lud ing  
accepted. i d e n t i f i c a t i o n  i t e m s ,  and/or p a r t s  
c a l l e d  o u t  a s  p a r t  o f  t h e  f a c i l i t y  t o p  draw- 
i n g ) .  

6.3.5.6 A complete corn-plex o r  base s h a l l  be  a  prime 
equipment c o n t r a c t  end i tem documented by a  
t o p  drawing when r e q u i r e d  t o  c a l l  o u t  i n t e r -  
s i t e  c a b l i n g ,  s p l i c e - i n s ,  condu i t ,  e t c .  

6.4 Equipment I d e n t i f i c a t i o n  Nameplates and. Markings 

The c o n t r a c t o r  s h a l l  i d e n t i f y  d e l i v e r a b l e  c o n t r a c t  end i tem 
equipments,  ae rospace  f a c i l i t i e s  and s p a r e s  by nameplates and 
markings a s  r e a u i r e d  by t h i s  Sec t ion .  Nameplates and markings 
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s h a l l  be made and a f f ixed  i n  accordance with MIL-STD- 
130, and MIL-STD-129, o r  NASA equivalent ,  a s  supplemented 
and, i n  case o f  c o n f l i c t ,  superseded by t h e s e  i n s t r u c t i o n s .  
A l l  conf igura t ion  i d e n t i f i c a t i o n  information on these  name- 
p l a t e s  and markings s h a l l  be taken from and agree with pro- 
duction o r  cons t ruct ion  drawings and/or t h e i r  engineering 
re l ease  records.  

6.4.1 Contract End Items (CEI I s )  . The con t rac to r  s h a l l  
i d e n t i f y  each de l ive rab le  con t rac t  end i t e m  u n i t  with 
a nameplate arranged a s  shown i n  Figure 1 and contain- 
ing the  information shown thereon. CBI  nameplates 
s h a l l  be located  f o r  convenient examination by se rv ice  
and opera t ing  crew9 wlien t h e  CEI i s  i n  an opera t ional -  
l y  ready pos i t ion .  

6.492 Engineering C r i t i c a l  Components. The con t rac to r  s h a l l  iden- 
t i f y  each engineering c r i t i c a l  component with a nameplate 
arranged a s  shown i n  Figure l ' a n d  containing t h e  In- 
formation shown thereon except  : 

6.4.2.1 Note 1 "Leave blank." 

6.4.2.2 Note 2 s h a l l  be t h e  p a r t  s e r i a l  number (not 
the  CEI s e r i a l  number). 

6.4.2.3 Note 3 s h a l l  be t h e  p a r t  number of the  criti-  
c a l  component (not  t h e  C E I  p a r t  number). 

6.4.2.4 Note 4 s h a l l  be t h e  s p e c i f i c a t i o n  and revi -  
s i o n  number of t h e  c r i t i c a l  component speci-  
f i c a t i o n  (no t  t h e  CEI De ta i l  Spec i f i ca t ion  
and rev i s ion  number). 

6.4.3 I d e n t i f i c a t i o n  Items. The con t rac to r  s h a l l  id.ent ifv 
each i d e n t i f i c a t i o n  i tem (see Table A)  by a nameplate 
o r  equivalent  containing t h e  w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~  IDENTIFI- 
CATION" da ta  shown i n  Figure 1, notes (1) throuffh (6 ) .  

6.4.4 Requirement Items. Requirement items ( see  Table A )  a r e  
GFE. The con t rac to r  s h a l l  r e - iden t i fy  GFE only  a s  re- 
qui red  by Modification I n s t r u c t i o n s  which he accomplishes 
and logs  i n  h i s t o r i c a l  records supplied with t h e  GFR. 
When a requirement i t e m  i s  a l t e r e d  o r  s e l e c t e d  by a 
cont rac tor  it s h a l l  be i d e n t i f i e d  as a con t rac t  end 
i t e m  by the  con t rac to r  i n  accordance with paragraph 
6.4.1 o r  6.4.3, o r  a s  a  p a r t  thereof .  

6.4.5 Minimum Marking P.equirements f o r  CEI1s and Components. 
The contrac tor  s h a l l  mark C E I ' s  and c r i t i c a l  components, 
which a r e  t o o  small  f o r  complete i d e n t i f i c a t i o n ,  with 
t h e  following minimum konf igura t ion  data :  
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6 .4 .5 .1  The p a r t  number. 
, .. . ; , ,. . - .  .., . -: . . _ _ . .  . . . .  . . . 

-... .. -. . .  . '..''6.: 4 ,  5.2 ' The k e r ' i a l  - n u d e r .  . 
: . . I  : . _ . . . . , -  .. . 

. - .  . .  . : . . 
. . 6.4.; 5 .3  . .   lie des ign  a c t i v i t y  code i d e n t i f i c a t i o n  num- 

. - . -  I 

. b e r , ' a n d  t h e  manufac tu re r ' s  code i d e n t i f i -  
'' .,.. . . . . 

c a t i o n  number, i f  d i f f e r e n t .  

6.4.6 S e r i a l i z a t i o n .  T h e , c o n t r a c t o r  s h a l l  s e r i a l i z e  al .1 con- 

. , . .  . t r a c t  end i t e m s  and c r i t i c a l  components. Other  p a r t s  
, and a 'ssemblies '  may. be  s e r i a l i z e d  a t  t h e  c o n t r a c t o r ' s  

. . .  , . , opt ion .  ' 

6.4 .7 '  P a r t s  and Standards.  The c o n t r a c t o r  s h a l l  mark a l l  
p a r t s  and company s t a n d a r d s  w i th  t h e i r  p a r t  number o r  
s t anda rd  s p e c i f i c a t i o n  i d e n t i f i c a t i o n  number, s e r i a l  
number ( i f  u s e d ) ,  t h e  des ign  a c t i v i t y  code i d e n t i f i -  
c a t i o n  number, and t h e  manufac turer ' s  i d e n t i f i c a t i o n  
number code ( i f  d i f f e r e n t ) .  The c o n t r a c t o r  need not  
comply wi th  t h i s  p r a c t i c e  when: 

6.4.7.1 The p a r t  i s  t o o  s m a l l ,  o r  would be physi-  
c a l l y  o r  f u n c t i o n a l l y  damaged by t h i s  i d e n t i -  
f i c a t i o n .  I n  t h i s  s i t u a t i o n  sh ipping  con- 
t a i n e r s  s h a l l  e a r r v  t h e  r e q u i r e d  i d e n t i f i -  
c a t i o n ;  i f .  used. 

'6.4.7.2 The' p a r t  is  encapsula ted  w i t h i n  ano the r  o r  
o therwise  permanently assembled and is  n o t  
r e p l a c e a b l e  a s  a  unit.,  

6.4.7.3 The p a r t  i s  a  permanent p a r t  o f  a  cons t ruc t ed  
., f a c i l i t y .  

... 

6.4.8 Shipping  and S t o r a s e  Conta iners .  The c o n t r a c t o r  s h a l l  
mark shZpping and s t o r a g e  c o n t a i n e r s  a s  regui ' red by 

. . .  . . MIL-STD-129, supplemented t o  i nc lude  t h e  "CONFIGURATION 
IDENTIFICATION" d a t a  shown i n  F igu re  l ' a s  de f ined  i n  
parauraphs  6.4.1 through 6.4.7. 

. . When ~ e d h n i c a l  Documents (Operat ions and Maintenance Manuals, 
,Modi f ica t ion  ~ n s t r u c t i o n s ~ ; ~ l l u s t r a t e d . P a r t s  Breakdowns, e t c . )  
a r e  r equ i r ed  by t h e  f i rocu r ingkagency . the  c o n t r a c t o r  s h a l l  i n s u r e  
t h a t  t h e  fo l lowing  minimum requi rements  f o r  r e l a f i o n s h i p  and 
i d e n t ' i f i c a t i o n  a r e  .. . s a t i s f i e d :  

. . 

a. The Technica l  Documents must r e l a t e  t o  t h e  engineer ing  
d a t a  ( s p e c i f i c a t i o n s  and drawings) on which they  a r e  
based. 

b. The ~ e c h n i c a l  Documents must i d e n t i f v  t h e  s p e c i f i c  
c o n t r a c t  end i t e m  c o n f i q u r a t i o n ( s )  t o  which they  
apply 
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c. The Technica l  Documents must c r o s s  r e f e r e n c e  changes 
o r  r e v i s i o n s  t o  t h e  approved eng inee r ing  change pro- 
p o s a l  being inco rpo ra t ed  i n  t h e  c o n t r a c t  end i t e m .  . 

6.5.1. Opera t ions  an3 Maintenance Manuals. When d i f f e r e n t  
p roduct ion  c o n f i g u r a t i o n s  of a  c o n t r a c t  end i tem a r e  
t o  be accepted  ( a s  i d e n t i f i e d  by t h e  product ion  inco r -  
p o r a t i o n  of C la s s  I changes ) ,  t h e  c o n t r a c t o r  s h a l l  
c l e a r l y  o rgan ize  t h e  m a t e r i a l  i n  t e c h n i c a l  manuals s o  
t h a t  they  may r e a d i l y  be  used t o  o p e r a t e  and main ta in  
t h e s e  d i f f e r e n t  c o n f i g u r a t i o n s .  Th i s  c a p a b i l i t y  s h a l l  
be r e t a i n e d  u n t i l  f u l l  r e t r o f i t  t o  a  s t anda rd  configu- 
r a t i o n  has  been accomplished. 

6 .5 .1 .1  Conf igura t ion  Chart .  The c o n t r a c t o r  s h a l l  
i nc lude  a  c o n f i g u r a t i o n  c h a r t ,  o r  e a u i v a l e n t  
d i s p l a y ,  i n  each  o p e r a t i o n s  and maintenance 
manual. ,.The f u n c t i o n  o f  t h e  c o n f i g u r a t i o n  
c h a r t  i s  t o  r e l a t e  t h e  t e c h n i c a l  manual, i t s  
r e v i s i o n s  and/or supplements t o  t h e  con£ igu- 
r a t i o n s  t hey  d e s c r i b e  and suppor t .  The 
recommended format  should be s i m i l a r  t o  a  
c h a r t  used i n  s p e c i f i c a t i o n s  t o  document 
t h e i r  r e v i s i o n  s t a t u s ,  and w i l l  t h e r e f o r e  
permi t  d i r e c t  comparison wi th  t h e  r e v i s i o n  
s t a t u s  of a  t e c h n i c a l  manual. The con- 
f i g u r a t i o n  c h a r t  s h a l l  be i n s e r t e d  immed- 
i a t e l y  behind t h e  t i t l e  page. 

6.6 Acceptance by t h e  Procur ing  Agency 

Formal acceptance by t h e  procur ing  agency s h a l l  i n c l u d e  a l l  
procedures  and d a t a  necessary  f o r  i n s p e c t i o n ,  t e s t i n g  o r  
v e r i f i c a t i o n ,  and approval  of c o n t r a c t  end i t e m s ,  s p a r e s  o r  
o t h e r  equipment o r  d a t a  r e w i r i n g  t r a n s f e r  of t i t l e  t o  an 
au tho r i zed  Government agency. 

6.6.1 Acceptance ~ e q u i r e m e n t s  

6 .6 .1 .1  ~ c c e n t a n c e ' t e s t i n g  w i l l  be conducted a s  ' 

s p e c i f i e d  i n  P a r t  I1 o f  a  CEI S p e c i f i c a t i o n  
t o  v e r i f y  compliancs wi th  t h e  f u n c t i o n a l  re- 
quirements  i n  t h e  s p e c i f i c a t i o n .  

6.6.1.2 I d e n t i f i c a t i o n  w i l l  be v e r i f i e d  by i n s p e c t i o n  
of  nameplates o r  t h e  t i t l e  pages o f  Opera t ions  
and Yaintenance Manuals t o  a s s u r e  correspon- 
dence w i t h  drawings. 

6.6.1.3 C e r t i f i c a t i o n  s h a l l  be made by t h e  c o n t r a c t o r  
and v e r i f i e d  by t h e  p rocu r ing  agency t h a t  t h e  
equipment has  been manufactured t o  t h e  a p p l i -  
c ab l e  c o n f i g u r a t i o n  r equ i r ed  by engineer ing  
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drawings and s p e c i f i c a t i o n s  ( r e f e r  t o  Exhi- 
b i t  X I I I )  . 
6.6.1.3.1 The s p e c i f i c a t i o n  f o r  t h e  item 

presented f o r  acceptance s h a l l  be 
reconci led  with t h e  app l i cab le  
a p ~ r o v e d  engineering changes 
(ECP's) incorporated a s  a speci-  
f i e d  requirement. 

6.6.1.3.2 The s p e c i f i c a t i o n  f o r  t h e  accep- 
tance  ite? s h a l l  be reviewed t o  
ensure t h a t  a l l  waivers and/or 
dev ia t ions  from t h e  s p e c i f i c a t i o n  
a r e  approved and accepted by t h e  
procuring agency. 

6.6 4 1 . 4  Shortaues s h a l l  be v e r i f i e d  from engineering 
d a t a  and recorded on t h e  acceptance document 
(see  paraaraph 6.6.1.8) . 

6.6.1.5 An equipment h i s t o r i c a l  record w i l l  be pre- 
pared f o r  each end item as  a veh ic le  f o r  
recording t h e  h i s t o r y  of calendar o r  c y c l i c  
l i f e  components wi th in  the  end i t e m  a s  w e l l  
a s  f o r  recording approved engineering changes 
incorporated i n  production (and l a t e r  by 
r e t r o f i t ) .  

6.6.1.6 Technical Documents w i l l  be v e r i f i e d  t o  t h e  
ex ten t  s p e c i f i e d  by the  procuring aaency, on 
t h e  eauipment t o  which thev a r e  app l i cab le ,  
ind iv idua l lv  o r  a s  p a r t  of a system as  appro- 
p r i a t e .  

6.6.1.7 Engineering d a t a  s h a l l  be provided by t h e  
con t rac to r  and w i l l  include t h e  following as  
required wi th in  t h e  appl icable  con t rac t :  

6.6.1.7.1 An approved con t rac t  end i t e m  
s p e c i f i c a t i o n .  

6.6.1.7.2 A complete s e t  of r e l eased  engi- 
neet ing  drawings prepared i n  
accordance with MIL-STD-100. 

6.6.1.7.3 A l l  app l i cab le  i n t e r f a c e  drawings 
and/or da ta  with approval completed 
as d i r e c t e d  by t h e  procuring agency. 

6.6.1.8 Every con t rac t  item accepted by NASA w i l l  be 
accepted by execution of a  Mater ia l  Acceptance 
and Receiving Report (DD Form 250 o r  eauiva- 
Lent) . 
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6.6.1.8.1 The DD-250 ( o r  e q u i v a l e n t )  s h a l l  
i d e n t i f y ,  bv s e r i a l  number, a l l  
c o n t r o l l e d  subassemblies  and/or 
requirement  i tems w i t h i n  t h e  prime 
end item. 

6.6.1.8.2 A l l  sho r t ages  o r  o t h e r  depa r tu re s  
from c o n t r a c t u a l  acceptance re -  
uuirements  w i l l  be  inc luded  on 
t h e  DD-250.(or e q u i v a l e n t ) .  

6.7 System Acceptance 

A l l  equipments, f a c i l i t i e s ,  s p a r e s ,  t e c h n i c a l  documents, and 
engineer ing  d a t a  comprising a svstem s h a l l  he accepted i n  
accordance with t h e  foregoing  paragraphs.  System acceptance 
c o n s i s t s  of s u c c e s s f u l  completion of  a t e s t  program a s  spec i -  
f i e d  i n  t h e  system performance requirements  des ign  g e n e r a l  
s p e c i f i c a t i o n .  Each Apollo system programmed w i l l  undergo 
acceptance procedures  i n  accordance wi th  t h e  preceding conf i -  
g u r a t i o n  documentation requirements .  
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TABLE A 

EQUIPMENT CATEGORIES 

~qu ipment  i s  supplied by 
con t rac to r  

CONTRACT END ITEMS 

EQUIPMENT REQUIREMENTS 

Major provisioning ac t ion  
required 

Contractor  w i l l  prepare i n d i v i - .  
dual  s p e c i f i c a t i o n s  f o r  each 
C E I  

REQUIm- 
MENT 
C E I ' s  

100% acceptance t e s t i n g  re- 
qui red  

No 

Contractor  w i l l  prepare ind iv i -  
dual  t echn ica l  manuals f o r  
each CEI 

IDENTIFI -  
CAT I O N  

, CEI's 

These i tems a r e  GFE. 2 

PRIME 
EQUIPMENT 

C E I '  s 

Y e s  

N o  

Engineering changes a r e  ex- 
pected a f t e r  i tem has been 
formally accepted 

These i tems a r e  secondary support  i tems 
del ivered  by the  con t rac to r .  

Yes 

These i t e m s  a r e  prime i t e m s .  They provide 1 
t he  b a s i s  f o r  conf igura t ion  c o n t r o l ,  
inc luding t h e  c o n t r o l  of I d e n t i f i c a t i o n  
and Requirement C E I ' s .  

No 

No 

Yes 

No Y e s  
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1 1 

NOTES : 
1 CONTRACT END ITEM NUMBER 
2 CONTRACT END ITEM S E R I A L  NUMBER 
3 CONTRACT END ITEM PART NUMRER 
4 CONTPACT END ITEM DETAIL S P E C I F I C A T I O N  AND REVISSON NUMBER 
5 DESIGN ACTIVITY CODE FROM CATALOGING HANDBOOK H 4 - 1  
6 FEDERAL STOCK CLASS AND FEDERAL ITEM I D E N T I F I C A T I O N  NUMBER 
7 NOMENCLATURE 
8 MANUFACTURING CONTRACT NUMREF 
9 MANUFACTURER'S CODE FROM CATALOGING HANDBOOK H 4 - 1  

1 0  MANUFACTURER'S COMPANY NAME 
11 GOVERNMENT OWNERSHIP SYMBOL 

7 

8 

SAMF'LE CONTRACT END ITEM NAMEPLATE 

FIGURE 1 

X I - 1 5  

DESIGN CODE 3 8 4 1 5 *  

C 

-CONFIGURATION I D E N T I F I C A T I O N -  

MODEL 2 5 6  7 2 6 B  S E R I A L  NO. 1 5 4  

PART NO. 4 8 B 1 2 3 4 5 6 7 8 - 1 0 5 4  

-SUPPLY DATA- 6 

1 

2 

3 

5 

STOCK NO. 5 8 4 0 - 4 8 0 - 1 2 3 4  4 

RADAR, SEARCH, LAND MOBILE 

33 ( 6 1 4 )  - 1 2 3 4 5  MFR. CODE 2 4 8 3 1  4 

9 

MILITARY ELECTRONICS CO. 

NASA 

t 
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ENGINEERING RELEASE RECORD REQUIREMENTS 

1. PURPOSE 

This Exhibi t  provides NASA and con t rac to r  organiza t ions  
with the  minimum requirements of the. procuring agency f o r  
achieving proper r e l a t i o n s h i p s  between i d e n t i f i c a t i o n  
elements i n  an engineering d a t a  f i l e .  

2.  SCOPE 

This e x h i b i t  e s t a b l i s h e s  minimum requirements and 
c a p a b i l i t i e s  t o  be provided by the  c o n t r a c t o r ' s  
engineering re l ease  system per t a in ing  t o :  

a. Elements of  da ta  requi red .  

b. Con t rac to r ' s  production r e l e a s e  function31 
c a p a b i l i t i e s .  

c. Release of engineering changes. 

d. Contractor  ' s f i e l d  r e l ease  func t iona l  
c a p a b i l i t i e s .  

The e x h i b i t  does n o t  e s t a b l i s h ,  o r  r equ i re  the  con t rac to r  
t o  provide,  s tandardized formats f o r  an engineering 
r e l e a s e  system. 

3 .  APPLICABILITY 

This e x h i b i t  i s  app l i cab le  t o  a l l  con t rac t s  r equ i r ing  
submission of engineering da ta .  Contractors  t o  NASA 
s h a l l  be responsib le  f o r  t h e  compliance of t h e i r  sub- 
con t rac to r s ,  vendors and ' supp l i e r s .  

4 .  REFERENCE DOCUMENTS 

The following documents a r e  referenced i n  the  t e x t  of t h i s  
e x h i b i t  f o r  reference  purposes only,  and do not  form a  
p a r t  of t h i s  e x h i b i t :  

Exhibi t  X "Requirements f o r  Configuration 
I d e n t i f i c a t i o n  Numbers." 
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Exhibi t  X I V  "Formal Configuration Management 
Reviews, Inspect ions  and 
Demonstrations." 

5. EXPLANATION OF TERMS 

See Exhibi t  X V I I  . 
6. PROCEDURAL REQUIREMENTS 

6.1 General Requirements 

The con t rac to r  s h a l l  prepare and maintain engineering 
r e l e a s e  records i n  accordance with h i s  formats, systems, 
and procedures, and the  minimum requirements i n  t h i s  
e x h i b i t .  The c o n t r a c t o r ' s  formats, systems, and procedures 
may include information i n  add i t ion  t o  these  minimum 
requirements providing t h a t  the  por t ion  thereof which 
c o n s t i t u t e s  engineering re l ease  records:  

a.  Is l i m i t e d  t o  an expression of configurat ion 
requirements defined by engineering da ta .  

b. Does n o t  r e f l e c t  a  hardware o r  o the r  product 
condit ion t h a t  va r i e s  from t h e  engineering 
requirements contained i n  these  data .  

c .  Does n o t  r e f l e c t  manufacturing s t a t u s .  

Only one r e l e a s e  record (which may be mul t i sheet )  s h a l l  
be maintained f o r  each drawing number. Drawings re l eased  
by a  subcontrac tor ,  vendor, s u p p l i e r ,  o r  another  con t rac to r  
s h a l l  not  be re-released by the  con t rac to r .  

6.2 Elements of Data Required 

The c o n t r a c t o r ' s  engineering r e l e a s e  records s h a l l  conta in  
the  standard conf igura t ion  i d e n t i f i c a t i o n  numbers ( r e f e r  
t o  Exh ib i t  X) and o the r  elements of information l i s t e d  
i n  t h i s  subparagraph. 

6.2.1 Contract  End I t e m  (CEI) Elements: 

C E I  Number. 

C E I  S e r i a l  Numbers. 

Top Drawing Number. 

C E I  S p e c i f i c a t i ~ n  I d e n t i f i c a t i o n  Number. 

6.2.2 Drawing Elements : 
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Drawing N u m b e r .  

Drawing Title. 

Code I d e n t i f i c a t i o n  Number 

Number of Sheets .  

Date of Release. 

Change L e t t e r s .  

Date, of Change L e t t e r  Release. 

~ n c i l l a r y  Document Numb'ers (ECNs, E -0. s, 
v a r i a t i o n s ,  e t c .  . 
Spec i f i ca t ion  Document, Spec i f i ca t ion  Control  
Drawing o r  Source Control  Drawing Nurqber. 

6.2.3 P a r t  Number  Elements 

Contro l l ing  Drawing Number. 

P a r t  Numbers Released. 

Change L e t t e r  which-created P a r t  Number. 

Change I d e n t i f i c a t i o n  Number which c rea ted  P a r t  
Number. 

6.3 Contrac tor ' s  Production Release Functional  C a p a b i l i t i e s  

To the  e x t e n t  t h a t  the  con t rac to r  has d e t a i l  design 
r e s p o n s i b i l i t y ,  the  c o n t r a c t o r ' s  r e l ease  function and 
documentation, including drawings and associa ted  l is ts ,  
s h a l l  be capable of determining these  re leased engineering 
requirements : 

6.3.1 The composition of any p a r t  number a t  anyi level  
i n  terms of subordinate p a r t  numbers, except  
f o r  s tandard p a r t s .  

6.3.2 A l l  next  h igher  using (next  assembly) p a r t  
numbers of any p a r t ,  except  f o r  p a r t s  assepbl ing  
i n t o  standard p a r t s .  

6 . 3 . 3  The composition of any CEI i n  terms of p a r t  
numbers and subordinate C E I  numbers. 
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6.3.4 The CEI number and C E I  s e r i a l  numbers 
( e f f e c t i v i t y )  on which any subord ina t e  p a r t  i s  
used. This  does n o t  apply t o  subcon t r ac to r s ,  
vendors,  and s u p p l i e r s  who-are n o t  producing 
C E I s .  

6.3.5 The C las s  I and C las s  I1 Change I d e n t i f i c a t i o n  
Numbers, which have been p a r t i a l l y  o r  completely 
r e l e a s e d  f o r  any CEI Number and CEI S e r i a l  Number. 

. . 
6.3.6 The CEI numbers and CEI s e r i a l  numbers, which 

c o n s t i t u t e  t h e  e f f e c t i v i t y  of any change 
i d e n t i f i c a t i o n  number. 

-. . 
6.3.7 The Class  I and C las s  I1 change i d e n t i f i c a t i o n  

numbers, which have been p a r t i a l l y  o r .  completely 
r e l e a s e d  f o r  any p a r t  number. 

6.3,. 8,,- The s t anda rd  s p e c i f i c a t i o n  numbers o r  s t anda rd  p a r t  
-.numbers used wi th in  any non-standard p a r t  number. 

6.3.9 The subcon t r ac to r ,  vendor,  o r  s u p p l i e r  p a r t  
numbers which have been ass igned  i n  response t o  
c r i t i c a l  component s p e c i f i c a t i o n  documents, 
s p e c i f i c a t i o n  c o n t r o l  drawings, o r  source  c o n t r o l  
drawings i s s u e d  by.,the c o n t r a c t o r .  

6.3.10 The . c o n t r a c t o r ' s  s p e c i f i c a t i o n  document, 
s p e c i f i c a t i o n  c o n t r o l  drawings, o r  source c o n t r o l  
drawing numbers a s s o c i a t e d  wi th  any subcon t r ac to r ,  
vendor o r  s u p p l i e r  p a r t  number. 

6.4 Release of  Engineering Changes 

The c o n t r a c t o r ' s  r e l e a s e  f u n c t i o n  and documentation s h a l l  
be capable o f  i d e n t i f y i n g  engineer ing  changes, and of 
r e t a i n i n g  t h e  r eco rd  of  superseded. con f igu ra t ion  re -  
quirements ,  a f f e c t i n g  i tems  which have been formally 
accepted by t h e  procur ing  agency. . , 
6.4.1 A l l  C lass  I and C las s  I1 engineer ing  changes 

r e l e a s e d  f o r  product ion inco rpora t ion  s h a l l  be 
i d e n t i f i e d  by change i d e n t i f i c a t i o n  numbers and 
s h a l l  be completely r e l e a s e d  p r i o r  t o  formal 
acceptance of  t h e  CEI u n i t  where, f i r s t  i n s t a l l e d .  

6.4.1.1 The conf igu ra t ion  r e l e a s e d  f o r  
each CEI u n i t  a t  t h e  time of  i t s  formal 
acceptance s h a l l  be r e t a i n e d  i n  r e l e a s e  
r eco rds  f o r  t h e  t i m e  r equ i r ed  by re -  
t e n t i o n  o f  r eco rds  requirements  i n  t h e  
c o n t r a c t ,  o r  a s  outherwise provided i n  
paragraphs 6.5 through 6.5.3.  
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6.4.2 A l l  engineer ing  des ign  r e l e a s e d  f o r  i n -  
corpora t ion  i n  any CEI which has  been 
formally accepted  s h a l l  be i d e n t i f i e d  
by change i d e n t i f i c a t i o n  numbers which 
a r e  d i f f e r e n t  than  those  ass igned  i n  
accordance wi th  paragraph 6.4.1,  above. 

6 .5 C o n t r a c t o r ' s  F i e l d  Release Funct iona l  C a p a b i l i t i e s  

Engineering d a t a  d e f i n i n g  formal ly  accepted equipment 
which i s  under t h e  j u r i s d i c t i o n  of  t h e  c o n t r a c t o r ,  
and which i s  p rog res s ing  through t e s t i n g  o r  through 
a c t i v a t i o n  programs, s h a l l  be maintained c u r r e n t  
wi th  a l l  f i e l d  a c t i v i t y  requirements  and r e l e a s e d  
a s  fol lows:  

6.5.1 Superseded requirements  may be r ep l aced  by 
superseding  requirements  i n  t h e  r e l e a s e  records  
f o r  formally accepted  u n i t s  o f  a CEI type ,  
model, s e r i e s  which a r e  supported by t h e  
c o n t r a c t o r  and which were accepted p r i o r  t o  
t h e  FACI ( r e f e r  t o  e x h i b i t  X I V )  o f  t h e  CEI 
type ,  model, s e r i e s ;  i . e . ,  a t  t h e  c o n t r a c t o r ' s  
op t ion ,  superseded requirements  need n o t  be 
r e t a i n e d  i n  t h e  r e l e a s e  r eco rd  f o r  t hese  
u n i t s .  

6.5.2 A f t e r  FACI, superseded requirements  s h a l l  
be r e t a i n e d  ( a s  a r e f e rence  r e l e a s e )  and 
superseding requirements  added ( a s  a requirements  
r e l e a s e )  i n  t h e  r e l e a s e  records  f o r  a l l  u n i t s  of  
t h e  CEI which have been formally accepted and 
a r e  under t h e  j u r i s d i c t i o n  of  t h e  c o n t r a c t o r ;  
i . e . ,  t h e  m u l t i p l e  r e l e a s e  procedure s h a l l  be 
used. 

6 .5 .2 .1  Superseded requirements  s h a l l  be r e t a i n e d  
i n  m u l t i p l e  r e l e a s e  r eco rds  u n t i l  s t a t u s  
accounting records  i n d i c a t e  superseded 
conf igu ra t ions  a r e  no longer  i n  inventory .  

6 .5.3 Engineering changes t o  CEIs which have been formal ly  
accepted by t h e  procur ing  agency, and which a r e  
n o t  under t h e  j u r i s d i c t i o n  of  t h e  c o n t r a c t o r ,  
s h a l l  be r e l e a s e d  f o r  s e r v i c e  a c t i o n ;  i . e . ,  t h e  
m u l t i p l e  r e l e a s e  procedure s h a l l  n o t  be used. 



EXHIBIT X I 1 1  

REQUIREMENTS FOR VERIFYING THE 
INCORPORATION OF CLASS I ENGINEERING CHANGES 
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REQUIREMENTS FOR VERIFYING THE 
INCORPORATION OF CLASS I ENGINEERING CHANGES 

1. PURPOSE 

This  Exh ib i t  p rovides  NASA Apollo o rgan iza t ions  and 
c o n t r a c t o r s  wi th  requirements and guidance f o r  i n -  
spec t ing  and record ing  t h e  inco rpora t ion  of  Class  I 
engineer ing  changes i n  d e l i v e r a b l e  c o n t r a c t  end i t ems ,  
vendor i tems  and subassemblies which a r e  p a r t  o f  
c o n t r a c t  end items. 

2 .  SCOPE 

The requirements  i n  t h i s  Exh ib i t  i d e n t i f y  t h e  c o n t r a c t o r  
c a p a b i l i t 2 e s  necessary  t o  c o n t r o l  i n t e r n a l l y  t h e  in -  
co rpo ra t ion  of Class  I engineer ing  changes ( h e r e a f t e r  
re ferenced  t o  a s  "engineer ing  change") i n  c o n t r a c t  end 
items. The c o n t r a c t o r ' s  i n t e r n a l  system of c o n t r o l s  
s h a l l  be capable  of :  

a.  Reconci l ing engineer ing  work a u t h o r i z a t i o n s  
t o  c o n t r a c t  requirements.  

b.. Verifying t h a t  r e l e a s e d  eng inee r ing  and 
purchase o r d e r  d a t a  a r e  i n  accordance wi th  
c o n t r a c t  requirements.  

c. Assuring t h a t  engineer ing  changes a r e  manu- 
f .actured and i n s t a l l e d  a s  r equ i r ed  f o r  formal 
acceptarlce. 

d. Documenting engineer ing  change inco rpora t ion  
a s  . r equ i r ed  f o r  formal acceptance.  

3 .  APPLICABILITY 

This  Exh ib i t  a p p l i e s  t o  a l l  c o n t r a c t s  w i th  NASA f o r  de- 
l i v e r a b l e  manufactured products .  

4. REFERENCE DOCUMENTS 

The fol lowing documents of t h e  e x a c t  i s s u e  shown, o r  
p a r t  thereof  a s  f u r t h e r  desc r ibed ,  f o r  a  p a r t  of t h i s  
e x h i b i t :  

I 

NHB 5300.4 ( 1 B )  . Apr i l  1962 "Cua l i t y  P rov i s ions  
f o r  ~ e r o n a u t i c a l  and 
Space System Cont rac tors . "  

NPC 200-3 A p r i l  1962 " Inspec t ion  System Pro- 
v i s i o n  f o r  Supp l i e r s  o f  
Space M a t e r i a l s ,  P a r t s ,  
Components, and Se rv i ces"  
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Exh ib i t  V I I  

Exh ib i t  I X  

Exhibi t  X I  

Exh ib i t  X I 1  

"Spec i f i ca t ion  Maintenance. " 

"Preparat ion of Engineering 
Change Proposals  f o r  Contrac t  
End Items. " 

"Requirements f o r  Configurat ion 
I d e n t i f i c a t i o n  and Acceptance 
o f  Contract  End Items and Related 
Data. I' 

"Engineering Release Record Re- 
quirements. " 

Exhibi t  X I V  "Formal Configurat ion Management 
Reviews, Inspect ions ,  and D e -  
monstrat ions."  

5. EXPLANATION OF TERMS 

(See Exhibi t  X V I I )  . 
6 . PROCEDURAL REQUIREMENTS 

It is Apollo Program pol icy  t h a t  each engineering change w i l l  be 
incorporated i n  a l l  u n i t s  wi th in  one type-model-series 
of  t h e  con t rac t  end i t e m  a f fec ted .  Complete v e r i f i c a t i o n  
of  the  incorpora t ion  of engineering changes i s  requi red  
t o  assure  t h a t  r e t r o f i t  k i t s  and spa res  w i l l  be ordered 
and shipped t o  t h e  proper loca t ion .  The requirements of  
t h i s  e x h i b i t  a r e  based on manufacturing and q u a l i t y  
con t ro l  c a p a b i l i t i e s  which the  con t rac to r  must possess 
i f  he is  t o  successfully conwact with the  Government, 
and comply with the  requirements i n  NHB 5300.4 (1B) o r  
NPC 200-3 a s  appl icable  t o  h i s  cont rac t .  

6 .1 Ver i f i ca t ion  Requirements 

Contractual  au thor iza t ion  i s  requi red  by the  c o n t r a c t o r  
t o  design, manufacture and i n s t a l l  engineering changes. 
The con t rac to r  s h a l l  con t ro l  the  design,  manufacture 
and i n s t a l l a t i o n  of  each engineering change a s  d i r e c t e d  
by con t rac t .  

6.1.1 Contract  Reconcil iat ion.  The con t rac to r  s h a l l  
a s su re  t h a t  h i s  ECP has been prepared i n  ac- 
cordance with Exh ib i t  I X ,  and t h a t  t h e  ECP 
and o t h e r  engineering work au thor iza t ions  a r e  
i n  accordance with con t rac tua l  au thor i ty .  
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6.1.2 Technical Ver i f i ca t ion .  The con t rac to r  s h a l l  
v e r i f y  by an engineering r e l e a s e  record (having 
the  c a p a b i l i t i e s  requi red  by Exh ib i t  X I I )  t h a t  the  
e f f e c t i v i t i e s  of a l l  engineering d a t a  f o r  a  
Class  I engineering change a r e  compatible with 
con t rac tua l  au thor iza t ions  which approved and 
author ized  t h e  change. 

The con t rac to r  s h a l l  a l s o  v e r i f y  t h a t :  

6.1.2.1 The engineering r e l e a s e  inc ludes  
the  r e l e a s e  of a  f i n a l  Spec i f i ca t ion  
Change Notice (SCN) o r  r ev i s ion  
a s  approved with the  ECP s p e c i f i c a t i o n .  
( r e f e r  t o  Exhibi t  V I I  .) 

6.1.2.2 NO q u a l i f i c a t i o n  requirements a r e  
e s t a b l i s h e d  o r  changed by engineering 
da ta  unless  s p e c i f i c a l l y  author ized  
by c o n t r a c t  and/or c o n t r a c t  change. 

6.1.2.3 Any changes i n  acceptance t e s t  re- 
quirements have been converted t o  
procedures, and t h a t  these  pro- 
cedures a r e  wi th in  the  s p e c i f i c a t i o n s  , 
schedules,  and c o s t s  authorized by 
con t rac t  and/or c o n t r a c t  change. 

6.1.2.4 Vendor purchase o rde r s  and change 
n o t i c e s  a r e  i n  accordance with 
s p e c i f i c a t i o n s ,  schedules and 
c o s t s  authorized by c o n t r a c t  and/ 
o r  con t rac t  change. 

6.1.2.5 Manufacturing requirements a r e  i n  
accordance with the  s p e c i f i c a t i o n s ,  
schedules and c o s t s  author ized  by 
con t rac t  and/or con t rac t  change. 

Note: Any rev i s ion  i n  previous ly  
approved s p e c i f i c a t i o n s  , 
e f f e c t i v i t y ,  de l ive ry  
schedule o r  inc rease  i n  
c o s t  w i l l  r equ i re  p r i o r  
approval of the  procuring 
agency before  proceeding 
with production. 

6.2 Production c a p a b i l i t y  Requirements. 

The con t rac to r  s h a l l  v e r i f y  t h a t  a l l  c o n t r a c t  end 
items a r e  manufactured i n  accordance with r e l eased  
engineering da ta  by assur ing  t h a t :  
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6.2.1 P a r t  Numbers a r e  n o t  changed except  a s  requi red  
by approved and re leased engineering da ta  which have 
i d e n t i f i e d  a non-interchangeable condi t ion .  

6.2.2 Syn the t i c  numbers or  codes a r e  e i t h e r  c l e a r l y  
marked "Manufacturing Designation Only," o r  
a r e  removed before acceptance of equipment by 
NASA. 

6.2.3 Mater ia l  cont ro ls  a r e  capable of ve r i fy ing  t h a t  
any s p e c i f i c  engineering changes which a r e  re-  
qui red  as  a  r e s u l t  of  the  Class I change have 
been incorporated i n  s p e c i f i c  u n i t s  of e i t h e r  
interchangeable o r  non-interchangeable vendor items. 

6.2.4 Manufacturing con t ro l s  a r e  capable of i d e n t i f y i n g  
t h e  s p e c i f i c  engineering changes which have been 
incorporated i n  s p e c i f i c  u n i t s  of e i t h e r  i n t e r -  
changeable o r  non-interchangeable "bench" and 
l o t  produced sub-assemblies. 

6.2.5 Manufacturing con t ro l s  a r e  e s t a b l i s h e d  t o  
properly route  vendor items and sub-assemblies 
containing engineering changes t o  t h e  con t rac t  
end items on which these  engineering changes 
a r e  t o  be i n s t a l l e d  as. . required by re leased  
engineering data .  

6.3 Inpsect ion , Audit and Survei l lance  

The c o n t r a c t o r ' s  q u a l i t y  c o n t r o l  funct ion ,  independent 
of h i s  t echn ica l  and production funct ions ,  s h a l l :  

6.3.1 Audit manufacturing o rde r s  a s  requi red  t o  v e r i f y  
complete conversion of engineering da ta  f o r  each 
engineering change t o  shop a c t i o n  exac t ly  a s  re- 
leased and assure  t h a t  t h e  manufacturing and q u a l i t y  
con t ro l  documentation used by t h e  con t rac to r  is 
aud i t ab le  t o  re leased engineering data .  

6.3.2 Inspec t  ma te r i a l  con t ro l ,  manufacturing con t ro l  and 
assembly operat ions ( a s  descr ibed i n  paragraph 6.2) 
and v e r i f y  t h a t  each change i s  completely incorporated 
i n  the  con t rac t  end i tem u n i t  f o r  which it f i r s t  
app l i e s  o r  t h a t  any missing p a r t  of t h e  change is 
l i s t e d  as  a  shortage.  

6.3.3 Verify t h a t  the  requirements f o r  subsequent 
incorpora t ions  of each change a r e  contained i n  pro- 
duction orders ;  t h a t  rou t ine  ma te r i a l  and man- 
ufac tur ing  contro ls  w i l l  s u f f i c e  t o  a s su re  t h a t  
these  i n s t a l l a t i o n s  w i l l  be accomplished a s  re- 
qui red  by re leased engineering,  o r  w i l l  be shown 
as  shor tages .  
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6.3.4 Maintain an adequate  s u r v e i l l a n c e  i n  accordance 
wi th  approved s t anda rd  p r a c t i c e s  t o  a s s u r e  t h e  
proper  i nco rpora t ion  and documentation of sub- 
sequent  i n s t a l l a t i o n s  of  each eng inee r ing  change. 

6.4 Documentation of Incorpora ted  Engineering Changes 

The c o n t r a c t o r  s h a l l  maintain engineer ing  change in -  
co rpo ra t ion  r eco rds ,  provided by h i s  i n t e r n a l  system 
of  c o n t r o l s  having t h e  c a p a b i l i t i e s  desc r ibed  by t h e  
subparagraphs below: 

6 .4 .1  An i n s p e c t i o n  f i l e  showing, by an i n s p e c t o r ' s  
acceptance of  shop t r a v e l l e r s ,  r ece iv ing  r e p o r t s ,  
e t c . ,  t h e  p a r t  numbers and s e r i a l  numbers man- 
u fac tu red  which a r e  on t h e  c o n t r a c t  end i t e m  
u n i t  where each engineer ing  change i s  f i r s t  
i n s t a l l e d .  

6.4.2 A r eco rd  f o r  each c o n t r a c t  end i t e m  u n i t  i n  which 
an engineer ing  change i s  f i r s t  i n s t a l l e d .  This  
record  s h a l l  show t h a t  t h e  r equ i r ed  subassemblies ,  
by p a r t  number and s e r i a l  number, were i n s t a l l e d .  

CAUTION: The l e v e l  of assembly where an 
engineer ing  change i s  i n s t a l l e d  and 
r e l a t e d  t o  a  p a r t i c u l a r  c o n t r a c t  
end i tem u n i t  may be above the  l e v e l  
of assembly where i n t e r c h a n g e a b i l i t y  
was r e e s t a b l i s h e d .  Therefore ,  p a r t  
number i d e n t i f i c a t i o n ,  a lone ,  w i l l  
n o t  v e r i f y  t h a t  a  change has  been 
incorpora ted .  

6.4.3 A Break of In spec t ion  ( B O I )  r eco rd  f o r  each c o n t r a c t  
end i tem u n i t  t o  document any demodif ica t ion  a c t i o n s  
r e s u l t i n g  from removals and replacements  a f t e r  t h e  
i n i t i a l  i n s t a l l a t i o n  has  been accepted  by t h e  
i n s p e c t o r .  

6.4.4 A sho r t age  r e p o r t  f o r  each c o n t r a c t  end i tem u n i t  
t o  record  any p a r t  o f  any eng inee r ing  change which 
has  n o t  been i n s t a l l e d  

6.5 NASA Acceptance 

NASA acceptance o f  c o n t r a c t  end i tems  w i l l  be  accomplished 
a t  t h e  c o n t r a c t o r ' s  p l a n t  ( o r  site o f  cons t ruc t ion  i n  t h e  
case  of f a c i l i t i e s )  i n  accordance with:  

6.5.1 The terms and cond i t i ons  of  t h e  c o n t r a c t .  

6.5.2 The requirements  f o r  formal i d e n t i f i c a t i o n  and 
acceptance ( see  Exh ib i t  X I )  . 



EXHIBIT X I 1 1  

6.5.3 Formal agreements reached a t  previous 
Configuration Management reviews and 
demonstrations (see  Exh ib i t  X I V ) .  

6 .5 .4  The con t rac to r ' s  inspect ion  acceptance 
f i l e s ,  Change Incorporat ion Records ( C I R ' s )  , 
B O I ' s  and shortage r e p o r t s  a s  reconci led  
a t  t h e  time of acceptance. 
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FORMAL CONFIGURATION MANAGEMENT 
REVIEWS, INSPECTIONS AND DEMONSTRATIONS 

1. PURPOSE 

This e x h i b i t  provides NASA and con t rac to r  organiza t ions  
wi th  the  ob jec t ives  of j o i n t  contractor/procuring agency 
formal conf igura t ion  management reviews and inspect ions  
and def ines  con t rac to r  t a s k s  and r e s p o n s i b i l i t i e s  
a s soc ia ted  with these  reviews, demonstrations and in-  
spect ions .  

2 .  SCOPE 

This e x h i b i t  def ines  the  product of each of t h e  reviews 
r e l a t e d  t o  conf igura t ion  management. The t h r e e  important 
reviews associa ted  with conf igura t ion  management a r e  the  
Preliminary Design Review (PDR) , t h e  C r i t i c a l  Design 
Review ( C D R ) ,  and the  F i r s t  A r t i c l e  Configurat ion In- 
spect ion  (FACI) . 

3 .  APPLICABILITY 

This e x h i b i t  i s  appl icable  t o  NASA MSF Centers and con t rac to r s  
responsib le  f o r  the  accomplishment of  conf igura t ion  management 
reviews. 

4 .  REFERENCE DOCUMENTS 

None 

5. EXPLANATION OF TERMS 

See Exhibi t  X V I I  

6 .  PROCEDURAL REQUIREMENTS 

The adminis t ra t ive  aspects  of t h e  Preliminary Design Review, 
C r i t i c a l  Design Review and F i r s t  A r t i c l e  Configurat ion In- 
spect ion  a r e  common. The following paragraphs e s t a b l i s h  
r e s p o n s i b i l i t i e s  f o r  the  organiza t ion ,  r ep resen ta t ion  
and:conduct of these  reviews, and t h e  bas ic  pol icy  
which s h a l l  govern the  output/products of these  reviews. 
It i s  emphasized t h a t  o t h e r  reviews may be performed during 
any phase of t h e  program a t  the  d i s c r e t i o n  of NASA. By 
mutual agreement of  the  procuring agency and the  con t rac to r ,  
t h e  review of s e v e r a l  C E I ' s  may be accomplished a t  a  s i n g l e  
review. Representat ives of  con t rac to r s  responsib le  f o r  the  
design/development of equipment / fac i l t ies  which i n t e r f a c e  with 
the  CEI i n  review may p a r t i c i p a t e  i n  the  review. Par- 
t i c i p a t i o n  i n  a  review o r  acceptance of a  r e p o r t  of a  review 
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by represen ta t ives  of the  procuring agency s h a l l  no t  be 
i n t e r p r e t e d  a s  approval of t h e  design approach f o r  o r  
acceptance of t h e  CEI. The represen ta t ives  of t h e  pro- 
curing agency designated t o  p a r t i c i p a t e  i n  the  review 
o r  accept  r epor t s  s h a l l  submit a  formal r e p o r t  t o  the  
P ro jec t  Direc tor  s t a t i n g  recommendations f o r  post-  
review ac t ion .  Normally, a l l  reviews s h a l l  be ac- 
complished a t  t h e  c o n t r a c t o r ' s  f a c i l i t y .  

6 , l  Procuring Agency Respons ib i l i t i e s  

The Procuring Agency i s  responsib le  f o r  conducting 
each review and s h a l l :  

a.  Es tab l i sh  t h e  time, p lace  and agenda f o r  each 
review. 

b. Chair each review. 

c .  Schedule a  PDR, CDR, and FACI f o r  each con t rac t  
end i tem (ca tegor ized  a s  e i t h e r  prime equipment 
items o r  i d e n t i f i c a t i o n  i t e m s ) .  

d.  Formally acknowledge t h e  accomplishment of  each 
review and formally n o t i f y  the  con t rac to r  of 
requirements f o r  post-review ac t ion .  

6 .2  Contractor  Respons ib i l i t i e s  

The con t rac to r  w i l l  p a r t i c i p a t e  i n  each review and 
s h a l l  : 

a. Have ava i l ab le  a l l  end items and assoc ia ted  
documentation requi red  f o r  performance of t h e  
review. 

b. Prepare and d i s t r i b u t e  minutes of each review 
t o  the  procuring agency. 

6 .3  Conducting Preliminary Design Review 

The Preliminary Design Review is  a  formal t echn ica l  
review of the  b a s i c  desicrn approach f o r  a  con t rac t  
end i t e m .  The  PDR i s  accomplished p r i o r  t o ,  o r  
very e a r l y  i n ,  the  d e t a i l  design phase t o  e s t a b l i s h  
the  system compat ib i l i ty  of the  design approach. 
The primary product of a  prel iminary design review 
i s  formal i d e n t i f i c a t i o n  of s p e c i f i c  engineering 
documentation which e s t a b l i s h e s  t h e  physica l  and 
funct ional  i n t e r f a c e  r e l a t i o n s h i p  of the  C E I  t o  
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o the r  system (or inventory)  equ ipment / f ac i l i t i e s .  
P r i o r  t o  the  prel iminary design review, t h e  i n t e r -  
f ace  r e l a t i o n s h i p  of t h e  C E I  t o  o t h e r  system ( o r  
inventory)  equ ipment / f ac i l i t i e s  s h a l l  be e s t a b l i s h e d  
t o  the  l e v e l  of d e t a i l  necessary t o  i d e n t i f y  t h e  
na tu re  of each i n t e r f a c e .  The schedule f o r  t h e  
o r i g i n a t i o n  of d e t a i l e d  i n t e r f a c e  con t ro l  drawings 
s h a l l  be e s t a b l i s h e d  a t  t h e  prel iminary design 
review. The PDR s h a l l  be accomplished when t h e  
b a s i c  design approach has been s e l e c t e d  by the  
con t rac to r  and prel iminary documentation has been 
accomplished. The s p e c i f i c  documementation t o  
be reviewed, and d e t a i l  ac t ion  t o  be accomplished, 
a t  a  given PDR s h a l l  be determined by t h e  procuring 
agency a t  t h e  t i m e  t h e  agenda f o r  the  review is 
es tab l i shed .  The following s h a l l  b e  accomplished 
a s  a  p a r t  of each PDR: 

a. The compat ib i l i ty  of t h e  s e l e c t e d  design 
approach with P a r t  I o f  the  d e t a i l  spec- 
i f i c a t i o n  f o r  the  C E I  s h a l l  be e s t a b l i s h e d .  

b.  The compat ib i l i ty  of t h e  C E I  with o t h e r  system 
equ ipment / f ac i l i t i e s  s h a l l  be e s t ab l i shed .  
This s h a l l  be accomplished by review of pre- 
design drawings, schematic diagrams, layout  
drawings, envelope drawings, inboard p r o f i l e s ,  
review of performance c h a r a c t e r i s t i c s  f o r  
funct ional  compa t ib i l i ty ,  e t c .  Since system 
engineering w i l l  be accomplished, system com- 
p a t i b i l i t y  of t h e  C E I  s h a l l  be  e s t a b l i s h e d  
by review of t h e  schematic block diagrams, 
funct ional  block diagrams and o t h e r  system 
engineering documentation. 

c.. The i n t e g r i t y  of  t h e  s e l e c t e d  design approach 
s h a l l  be e s t a b l i s h e d .  This s h a l l  be accomplished 
by review of analyses ,  breadboard models, mockups, 
c i r c u i t  l o g i c  diagrams, packaging techniques,  e t c .  
This is  accomplished by the  con t rac to r  a s  the  
b a s i s  f o r  s e l e c t i o n  of the  design approach presented 

d.  The p a r t s  of t h e  design t o  be subjec ted  t o  d e t a i l e d  
value engineering ana lys i s  s h a l l  be i d e n t i f i e d .  

e. The p r o d u c i b i l i t y d  the  s e l e c t e d  design s h a l l  be 
e s t ab l i shed .  This s h a l l  be accomplished by review 
of requirements f o r  s p e c i a l  t o o l s  and f d c i l i t i e s  
necessary t o  manufacture the  CEI i n  the  q u a n t i t i e s  
required.  
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6 .4  Conducting C r i t i c a l  Design Review 

The C r i t i c a l  Design Review i s  a formal  t e c h n i c a l  
review of  t h e  design of  a  c o n t r a c t  end i t e m  (CEI) . 
The CDR i s  accomplished when t h e  d e t a i l  des ign  i s  
e s s e n t i a l l y  complete,  t o  formal ly  e s t a b l i s h  t h e  
design a s  t h e  b a s i s  f o r  suppor t ing  a c t i v i t i e s ,  e . g . ,  
p r epa ra t ion  of s p a r e s  s e l e c t i o n  documentation, 
p repa ra t ion  of t e c h n i c a l  d a t a ,  e t c .  The primary 
product  of  t h e  CDR i s  formal i d e n t i f i c a t i o n  of 
s p e c i f i c  engineer ing  documentafbn, which d e f i n e s  
t h e  design of t h e  CEI, and which w i l l  be r e l e a s e d  
f o r  manufacture of t h e  u n i t  which e s t a b l i s h e s  t h e  
product  con f igu ra t ion  b a s e l i n e  ( " F i r s t  A r t i c l e "  o r  
e q u i v a l e n t ) .  The engineer ing  documentation i d e n t i f i e d  
by the  review, and updated u n t i l  f i r s t ,  a r t i c l e  con- 
f i g u r a t i o n  i n s p e c t i o n ,  s h a l l  be t h e  b a s i s  f o r  sup- 
p o r t i n g  a c t i v i t i e s  which must precede acceptance of t h e  
f i r s t  a r t i c l e  which normally occurs  a t  t h e  f i r s t  a r t i c l e  
con f igu ra t ion  in spec t ion .  P r i o r  t o  t h e  CDR, t h e  
e x a c t  i n t e r f a c e  r e l a t i o n s h i p  of t h e  CEI t o  o t h e r  
system ( o r  inventory)  e q u i p m e n t / f a c i l i t i e s  s h a l l  
be  e s t a b l i s h e d ,  and s h a l l  appear  on approved 
i n t e r f a c e  drawings which f i x  t h e  phys i ca l  i n t e r -  
f aces  f o r  t h e  CEI, o r  i n  approved eng inee r ing  
documentation which f i x  t h e  f u n c t i o n a l  i n t e r f a c e s  
f o r  t h e  CEI. The CDR s h a l l  be accomplished 
immediately p r i o r  t o  committing t h e  design t o  
manufacture of  t h e  u n i t  which e s t a b l i s h e d  t h e  
product  con f igu ra t ion  b a s e l i n e  ( F i r s t  A r t i c l e )  . 
The s p e c i f i c  documents t o  be  reviewed, and 
a c t i o n  t o  be accomplished, a t  a  given CDR s h a l l  
be  determined by t h e  procur ing  agency a t  t h e  
t ime t h e  agenda f o r  t h e  review i s  e s t a b l i s h e d .  
The fol lowing s h a l l  be  accomplished a s  p a r t  
o f  each CDR: 

a. The compa t ib i l i t y  of t h e  CEI, a s  designed,  
wi th  P a r t  I of t h e  d e t a i l  spec - i f i ca t ion  f o r  
t he  CEI s h a l l  be e s t a b l i s h e d .  . 

b .  The system compa t ib i l i t y  of  t h e  completed 
design s h a l l  be e s t a b l i s h e d ,  This  . s h a l l  be 
a c c ~ m p l i s h e ? ~  by comparison o f  t h e  i n t e r f a c e  
c o n t r o l  drawings .wi th  t h e  engineer ing  drawings 
f o r  t he  CEI. Since system engineer ing  o r  
f u n c t i o n a l  a n a l y s i s  w i l l  b e  accomplished, schematic  
block diagrams, f u n c t i o n a l - b l o c k  diagrams, and 
o t h e r  system engineer ing  documentation s h a l l  be 
used t o  suppor t  t h e  i n t e r f a c e  c o n t r o l  drawings 
i n  e s t a b l i s h i n g  system compa t ib i l i t y  of  t h e  CEI . 
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c .  The i n t e g r i t y  of  t h e  design s h a l l  be e s t a b l i s h e d  
by review of a n a l y t i c a l  and tes t  d a t a .  By 
mutual agreement o f  t h e  procur ing  agency and 
t h e  c o n t r a c t o r ,  t h e  c r i t i c a l  design review of  
s e v e r a l  C E I ' s  may b e  accomplished a t  a  s i n g l e  
re'view meeting. Representa t ives  of  c o n t r a c t o r s  

, r e spons ib l e  f o r  t h e  design/development o f  equipment/ 
f a c i l i t i e s  which i n t e r f a c e  wi th  t h e  C E I  i n  review 
may p a r t i c i p a t e  i n  t h e  CDR. 

6 .5  CONDUCTING FIRST ARTICLE CONFIGURATION INSPECTION 

The F i r s t  A r t i c l e  Conf igura t ion  Inspec t ion  i s  a  formal 
t e c h n i c a l  review t o  e s t a b l i s h  t h e  Product  Conf igura t ion  
Base l ine  f o r  t he  C E I .  The primary o b j e c t i v e s  of  a  FACI 
a r e  t o  formally accep t  t h e  P a r t  I1 C E I  d e t a i l  s p e c i f i c a t i o n  
a s  an aud i t ed  and approved document, t o  e s t a b l i s h  t h e  

' s i m i l a r i t y  between t h e  manufactured hardware and t h e  r e -  
l e a s e d  engineer ing  and i d e n t i f y  t h e  d i f f e r e n c e s  and t o  
e s t a b l i s h  a  p r e c i s e l y  known b a s e l i n e  a g a i n s t  which changes 
may be proposed and adequate ly  eva lua t ed .  FACI's a r e  
t o  be  performed wi thou t  regard  t o  whether it w i l l  
perform i t s  in tended  func t ion .  A t  t h i s  p o i n t  i n  t ime 
t h e  primary concern i s  t o  determine i f  t h e  i tem 
has  been b u i l t  t o  r e l e a s e d  eng inee r ing  and t e s t e d  t o  
approved documentation. I n  t h e  even t  t h e  i tem i s  
found t o  be incompatible  o r  n o t  capable of  be ing  used 
a s  o r i g i n a l l y  in tended  through o t h e r  a s s o c i a t e d  t e s t  
programs, ( i e .  Q u a l i f i c a t i o n  T e s t ,  Environmental T e s t ,  
I n t e g r a t e d  System Tes t ,  e tc . )  o r  i n  a c t u a l  u s e ,  t h e  FACI 
i s  t h e  f i r m  b a s e l i n e  f o r  e v a l u a t i n g  change p roposa l s .  
During t h e  FACI it i s  impor tan t  t o  perform an 

. examination and review of the c o n t r a c t o r s  eng inee r ing ,  
. manufacturing and q u a l i t y  assurance methods, d i s c i p l i n e s ,  

and documentation t o  i n s u r e  t h a t ;  

a .  Engineering 

1. S p e c i f i c a t i o n  , drawings and p a r t  numbers comply 
with t h i s  document and Center  supplements.  

-4 . . 
2 .  Drawings a r e  checked and approved p r i o r  

f o  r e l e a s e  t o  manufacturing . 
. . 3 .  Drawing r e l e a s e  system i s  adequate .  

i .  

4. E .O. ' s a r e  handled l i k e  drawings, and drawings 
inco rpora t e  E.O.'s on a  t imely  b a s i s .  
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b. Manufacturing 

1. Changes cannot be incorpora ted  independently of 
engineering.  

2 .  Planning paper,  job shee t s ,  k rave le r s  etc. 
r e f l e c t  only re l eased  engineering,  approved 
production methods and processes.  

3 .  Bluepr in t  c r i b s  have the  l a t e s t  r e l eased  
engineering on f i l e .  

4 .  Hardware "as b u i l t "  i s  i n  f a c t  i d e n t i c a l  t o  
"as  re leased"  engineering.  

c.  Q u a l i t y  Assurance 

1. "In  process" inspect ion  s t e p s  a r e  adequate 
and any s t e p s  r equ i r ing  inspect ion  a r e  
v e r i f i e d .  

r' 

2 .  A l l  inspect ions  a r e  accomplished a g a i n s t  
re leased engineering. 

3 .  Issuance of  inspec to r  stamps a r e  r i g i d l y  
con t ro l  led.  

4. Accomplishment of t e s t s  aga ins t  t h e  P a r t  I1 
s p e c i f i c a t i o n  a r e  va l ida ted  and t e s t  r e s u l t s  
c e r t i f i e d .  

P a r t  I1 of t h e  CEI d e t a i l  s p e c i f i c a t i o n ,  once audi ted  and 
, accepted a t  the  FACI, se rves  a s  the  b a s i c  documentation f o r  

conf igura t ion  management of  t h e  C E I  f o r  t h e  remainder of t h e  
acqu i s i t ion  phase. A l l  changes t o  the  CEI, once the  FACI has  
been accomplished, s h a l l  be implemented only t o  r e f l e c t  approved 
changes t o  P a r t  I1 of t h e  C E I  d e t a i l  s p e c i f i c a t i o n .  A major 
engineering change (new type-mdel-Serie~) , o r  an ind ica t ion  
t h a t  the  configurat ion being produced does n o t  accura te ly  
r e f l e c t  re leased engineering,  may requ i re  reaccomplishment 
of the  complete FACI. The s p e c i f i c  documenfation and hard- 
ware t o  be reviewed and d e t a i l  ac t ions  t o  be accomplished 
a t  the  time the  agenda f o r  the  review i s  es tab l i shed .  The 
following s h a l l  be accomplished a s  a  p a r t  of each FACI: 

a .  The conf igura t ion  of a  s e l e c t e d  u n i t  of the  CEI, 
a s  documented by re leased  engineering,  s h a l l  be 
compared d i r e c t l y  with the  as-manufactured con- 
f i g u r a t i o n  of t h e  same u n i t ,  a s  documented by 
p a r t  numbers and s e r i a l  numbers appearing on t h e  
manufactured p a r t s  and assemblies, and i n  man- 
uf ac tu r ing  records.  When necessary,  t h e  as- 
manufactured p a r t s  s h a l l  be compared d i r e c t l y  
with the  engineering drawing. The re leased  
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engineering for the selected unit shall be the 
drawings and documents assembled by the top 
drawing number specified in Part I1 of the 
CEI detail specification. Differences between 
the Configuration specified in Part I1 of the 
CEI specification and the as-manufactured 
configuration presented for review shall be 
documented on the DD Form 250 "Material Inspec- 
tion and Receiving Report" (.or NASA equivalent). 

b. The coniiguration of the CEI qualified (or to be 
qualified), as documented by released engineering 
and/or manufacturing records, shall be directly 
compared to the configuration of the unit of the 
CEI FACI'ed, as documented by released engineering 
and/or manufacturing records. Differences be- 
tween the configuration of the CEI qualified and the 
CEI FACI'ed shall be made a matter of record in the 
minutes of the FACI. (The unit qualified should be 
identical to the unit FACI'ed modified only to per- 
mit installation of instrumentation if required.) 

c. The validity of acceptance testing, as specified in 
Part I1 of the CEI detail specification, shall be 
verified by direct comparison of the test method and 
test data with the performance/design requirements 
for the CEI. The comparison shall be accomplished 
to the level of detail necessary to establish that 
the methods and instrument readings, as required 
by the contractors internal test procedures, 
satisfy Part I1 of the detail specification and 
are adequate to verify the quality of the CEI. 
If changes to the acceptance testing as specified 
in Part I1 of the detail specificati.on prove to be 
necessary, the specification change notice shall 
be prepared and a copy attached to the minutes of 
the FACI. The formal specification change shall 
be processed through normal procedure. 

d. Where the procuring agency has ordered delivery of 
engineering drawings of the CEI, the initial submittal 
of these drawings shall be those audited at the FACI, 
or later revisions of those audited at the FACI. 
Drawings to be used at the FACI should have all 
approved changes incorporated. 

e. Where the procuring agency has ordered delivery of 
specific records of the baseline configuration of 
the CEI, e.g., entries to be forwarded for inclusion 
in a system configuration index, such data shall be 
audited by direct comparison with released engineering. 
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f .  I f  circumstances warrant ,  t h e  conkractors  engineering 
r e l e a s e  system ,and change con t ro l  procedures s h a l l  
be reviewed and val ida ted .  The procuring agency 
reserves  the prerogative t o  reaccomplish a l l  o r  any 
por t ion  of t h e  required a u d i t s ,  inspect ions  and 
t e s t s .  Procuring agency ac t ion  t o  accept  o r  
r e j e c t  t h e  u n i t  of the  C E I  presented f o r  FACI  
w i l l  be accomplished by the  appropr ia te  agency i n  
accordance with normal acceptance procedures. 
The procuring agency w i l l  forward t o  the  Contractor  
a FACI r e p o r t  summarizing the r e s u l t s  of the  in-  
spect ion .  

XIV- 8 
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CONFIGURATION MANAGEMENT AUDITS 

1. PURPOSE 

Configuration Management Audits may be ordered by t h e  
procuring agency a t  any time o r  place t o  v e r i f y  the  
adequacy of Configuration Management procedures and 
implementation a s  p rac t i ced  by NASA and c o n t r a c t o r  
organiza t ions ,  and t o  determine needed c o r r e c t i v e  ac t ion .  

2. SCOPE 

This  e x h i b i t  provides NASA and con t rac to r  organiza t ions  with 
requirements and r e s p o n s i b i l i t i e s  f o r  the  conduct and t h e  
product of Configuration Management Audits.  Although it i s  
d i r e c t e d  towards t h e  su rve i l l ance  of major program elements, 
it does no t  preclude o r  usurp c e n t e r  o r  con t rac to r  au thor i ty  
t o  conduct comparable a u d i t s  f o r  l e s s e r  program elements. 

3.  REFERENCE DOCUMENTS 

None 

4. EXPLANATION OF TERMS 

See Exhibi t  X V I I  

5. PROCEDURAL REQUIREMENTS AND RESPONSIBILITIES 

The following paragraphs def ine  the  requirements and e s t a b l i s h  
t h e  p o l i c i e s  and r e s p o n s i b i l i t i e s  f o r  Configurat ion Management 
Audits. They w i l l  e s t a b l i s h  an organized, sys temat ic  approach 
t o  adequate a u d i t s  i n  consonance with NASA and Apollo Program 
Documentation. 

5.1 Po l i c i e s  

The Apollo Program Office Configuration Management Off ice  
(CMO) o r  the  Center Program Office CMO, a s  appropr ia te ,  

w i l l  be responsib le  f o r  t h e  es tabl i shment  of p o l i c i e s ,  t h e  
assignment of r e s p o n s i b i l i t i e s ,  and t h e  development and 
implementation of procedures f o r  Configurat ion Management 
a u d i t s  i n  t h e i r  r e spec t ive  a reas  of i n t e r e s t .  In  general ,  
t h e  Apollo Program Office CMO w i l l  conduct a u d i t s  of Center 
Configuration Management systems while t h e  Center Program 
Office CMO's w i l l  conduct a u d i t s  a t  P r o j e c t  and Contractor  
l eve l .  This does n o t  preclude the  Apollo Program Off ice  
from conducting a conf igura t ion  management a u d i t  a t  P r o j e c t  
o r  Contractor  l e v e l  when warranted. 

5.2 Organization 

The appropr ia te  CMO w i l l  be responsib le  f o r  the  determina- 
t i o n  of t h e  need f o r  an a u d i t  and f o r  t h e  organiza t ion  of 
t h e  a u d i t  team. 

xv- 1 
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5.3 Representa t ion  

The r e spons ib l e  CMO w i l l  d e s igna te  a  chairman f o r  
each a u d i t  team. The team chairman w i l l  appo in t  o t h e r  
personnel  t o  t h e  team from APO, NASA Center ,  o r  
suppor t ing  c o n t r a c t o r  o rgan iza t ions  a s  may be 
appropr i a t e .  

5.4 Planning 

The team chairman w i l l  be r e spons ib l e  f o r  development, 
r e l e a s e ,  and d i s t r i b u t i o n  of a  d e t a i l e d  p l an  and agenda 
f o r  t h e  conduct of each Conf igura t ion  Management Audit. 

5.4.1 A pre l iminary  meeting of t h e  a u d i t  team members 
s h a l l  be c a l l e d  a s  d i r e c t e d  by t h e  Team Chair- 
man. A l l  personnel  having an i n t e r e s t  i n  o r  
posses s ing  p e r t i n e n t  knowledge of t h e  a u d i t  
s u b j e c t  s h a l l  be i n v i t e d  t o  a t t e n d  t h i s  pre l iminary  
meeting. A t  t h i s  pre l iminary  meeting, t h e  
fo l lowing  a c t i v i t i e s  s h a l l  be performed: 

a.  Discussion of  t h e  purpose,  needs and causes 
t h a t  i n i t i a t e d  t h e  a u d i t  a c t i o n .  

b .  Perform a breakdown of a u d i t  elements and 
a s s i g n  i n d i v i d u a l  r e s p o n s i b i l i t i e s  t o  t h e  
team members by t h e  chairman. 

c. Evaluate  t h e  scope of t h e  a u d i t ,  manhours 
a v a i l a b l e ,  and e s t a b l i s h  t ime schedules  
f o r  performance of pre-audi t  a c t i o n s  and 
t h e  a u d i t  i t s e l f .  

5.4.2 An i n d i v i d u a l  review s h a l l  be performed by 
each team member of background d a t a  and i n -  
formation concerning h i s  ass igned  e l emen t ( s )  
o f  r e s p o n s i b i l i t y .  This  review s h a l l  i nc lude  
t h e  compilat ion of s p e c i f i c  in format ion  and 
a u d i t  p lan  d e t a i l s  t o  be used i n  t h e  performance 
of  t h e  a u d i t .  

5.4.3 A pre-audi t  meeting of t h e  team members s h a l l  
be c a l l e d  by t h e  chairman a f t e r  completion of 
t h e  i n d i v i d u a l  reviews and p r i o r  t o  " a u d i t  
n o t i f i c a t i o n . "  A t  t h i s  meeting, p l ans  w i l l  
be f i n a l i z e d  concerning t h e  pending aud i t .  
A l l  p e r t i n e n t  d a t a  which may s i g n i f i c a n t l y  
a f f e c t  schedule ,  e lements  of  t h e  a u d i t ,  f a c i l i t i e s ,  
personnel ,  e t c . ,  s h a l l  be p re sen ted  a t  t h i s  
meeting f o r  d i scuss ion  and r e s o l u t i o n  o r  dec i s ion .  
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5.4.4 The f i n a l  d r a f t  of t h e  a u d i t  p l an  w i l l  
b e  made a v a i l a b l e  t o  a l l  members of t h e  
team and t o  suppor t ing  o r g a n i z a t i o n s  a t  
t h e  t ime of a u d i t  n o t i f i c a t i o n .  

5.5 Audit  Schedpl ing and N o t i f i c a t i o n  

A Conf igura t ion  Management Audit  w i l l  be scheduled 
f o r  each major program and c o n t r a c t o r .  Audits  of 
l e s s e r  program elements  may be  d i r e c t e d  and scheduled 
by t h e  Apollo Program O f f i c e  CMO o r  Center  Program 
O f f i c e  CMO where a  problem i s  known o r  suspec ted  t o  
e x i s t .  

5 .5 .1  A mas te r  a u d i t  schedule  w i l l  be e s t a b l i s h e d  
by t h e  r e spons ib l e  CMO. Th i s  schedule  w i l l  
be updated a s  r equ i r ed .  

5.5.2 Once t h e  p l ans  f o r  conduct ing t h e  a u d i t  a r e  
complete,  n o t i f i c a t i o n  s h a l l  be made t o  t h e  
a f f e c t e d  p a r t i e s  a t  l e a s t  t h i r t y  days p r i o r  
t o  t h e  a u d i t .  The n o t i f i c a t i o n  w i l l  be made 
by t h e  Chairman of t h e  a u d i t  team. The 
n o t i f i c a t i o n  s h a l l  i nc lude  t h e  fo l lowing  a s  
a p p l i c a b l e :  

a .  Audit  s u b j e c t  

b. I n c l u s i v e  d a t e s  of a u d i t  

c .  Audit  team members 

d .  S i t e  of a u d i t  

e .  Copy of t h e  a u d i t  p l an  

f .  Request f o r  conference  room space ,  
o r g a n i z a t i o n a l  c h a r t s ,  documentation, 
t e lephone  f a c i l i t i e s ,  etc.  

5.6 Conduct of t h e  Audit  

The a u d i t  s h a l l  be  conducted i n  accordance w i t h  
t h e  fo l lowing:  

5 .6 .1  Conduct a  p r e - aud i t  conference  a t  which 
team members w i l l  meet wi th  a p p r o p r i a t e  
personnel  a t  t h e  s i t e .  The team chairman 
w i l l  e x p l a i n  a l l  o b j e c t i v e s ,  p l a n s  
procedures ,  r e s p o n s i b i l i t i e s ,  and personnel  
a r e a  assignments  of t h e  e v a l u a t i o n  £*or t h e  
understanding of a l l  concerned. 

5.6.2 Conduct t h e  a u d i t  u t i l i z i n g  t h i s  manual and 
o t h e r  a p p l i c a b l e  documents. 
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5.6.3 Conduct a  d a i l y  meeting of a l l  p a r t i c i p a t i n g  
p a r t i e s ,  o r  i n d i v i d u a l s ,  a s  t h e  chairman s e e s  
f i t ,  a t  t h e  end of each day t o  review t h e  day'  s 
a c t i v i t i e s ,  a d j u s t  schedules  a s  needed, and 
t o  coo rd ina t e  t h e  fo l lowing  day ' s  a c t i v i t i e s .  

5.6.4 Consol ida te  d a i l y  r e s u l t s  i n  p repa ra t ion  
f o r  e x i t  c r i t i q u e  . 

5.6.5 Conduct e x i t  c r i t i q u e  wi th  c e n t e r  personnel ,  
and d i s c u s s  t h e  p re l imina ry  r e s u l t s  of t he  
eva lua t ion .  The c e n t e r  personnel  should be 
given an oppor tuni ty  t o  e x p l a i n  any unusual 
o r  d i s c r e p a n t  in format ion  obta ined .  This  
c r i t i q u e  w i l l  normally be  h e l d  t h e  day 
fo l lowing  completion of  t h e  a u d i t  and w i l l  
cont inue  u n t i l  t h e  team chairman s i g n i f i e s  
adjournment . 

5.7 Audit  records  and Reports  

Each team member s h a l l  be r e spons ib l e  f o r  provid ing  
and main ta in ing  accu ra t e  r eco rds  of cond i t i ons  found 
wi th in  h i s  ass igned  a rea .  

5 .7 .1  A pre l iminary  r e p o r t  which summarizes f i n d i n g s  
s h a l l  be presented  t o  t h e  team chairman by 
each  team member p r i o r  t o  t h e  e x i t  c r i t i que - .  
Th i s  r e p o r t  should con ta in  an accu ra t e  d e s c r i p t i o n  
o f  i n d i v i d u a l  non-conformances i n  s u f f i c i e n t  
d e t a i l  a s  t o  provide  conclus ive  evidence o f  
t h e  e x i s t i n g  s i t u a t i o n .  These pre l iminary  
r e p o r t s  should be t h e  b a s i s  f o r  d i scuss ion  
dur ing  t h e  e x i t  c r i t i q u e .  

5 .7 .1 .1  Findings should be worked i n  t h e  
fo l lowing  format: 

a .  Finding:  A s t a t emen t  o f  t he  f a c t ( s )  
identifying t h e  p a r t i c u l a r  problem 
a r e a  wi thout  embellishment.  

b .  Determinat ion;  Based upon d a t a  
a v a i l a b l e ,  an a n a l y s i s  i s  made 
and conclus ions  a r e  drawn. 

c .  Recommendation@: Cor rec t ive  a c t i o n  (s) 
r e q u i r e d  a t  t h e  c e n t e r  o r  i t s  f i e l d  
ope ra t ion .  
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5.7.2 Maintenance of  minutes w i l l  be  t h e  
r e s p o n s i b i l i t y  of t h e  a u d i t  team 
chairman. This r e s p o n s i b i l i t y  en- 
compasses a l l  o f f i c i a l  ga ther ings  
of a u d i t  personnel ,  and s p e c i f i c a l l y ,  
the  prel iminary meeting, pre-audi t  
meeting, pre-audi t  conference, d a i l y  
a u d i t  meetings, and e x i t  c r i t i q u e .  

5.7.3 A f i n a l  a u d i t  r e p o r t  w i l l  be prepared by 
the  team and published a s  soon a s  p r a c t i c a l  
a f t e r  the  conclusion of t h e  aud i t .  This 
r e p o r t  s h a l l  be a conso l ida t ion-o f  the  
prel iminary r e p o r t s  submitted by t h e  
team members and a summarization of 
minutes of  meetings. This r e p o r t  w i l l  
contain a complete desc r ip t ion  of  a u d i t  
ac t ions  using the  fol lowing elements a s  
an o rgan iza t iona l  guide: 

i. Contents 
ii. Summary 

I .  General 
a .  Audit T i t l e  . P a r t i c i p a t i n g  Organizat ion 
c. Audit Subject  
d .  Audit S i t e  
e. Inc lus ive  da tes  of a u d i t  
f .  P a r t i c i p a t i n g  Personnel 

11. Int roduct ion  
a. Reasons f o r  a u d i t  
b. Object ives and scope 
c .  Background Information 

111. Planning 
a .  Se lec t ion  of Team 
b . Preliminary Meeting 

I V .  Performance 
a. Areas of Inves t iga t ion  
b . Preliminary Meeting 

V. Conclusions 
a .  Items recorded f o r  information only 
b. Action Items repor ted  

1. Items correc ted  during a u d i t  
2.  Items f o r  which formal c o r r e c t i v e  

ac t ion  i s  (has been) requested.  
c .  Correc t ive  ac t ion  r e s p o n s i b i l i t i e s  

and assignments 
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5.7.4 The Apollo Program Off ice  CMO w i l l  
ass ign  an appropr ia te  iden t i fy ing  
number t o  the  a u d i t  r epor t .  

5.7.5 The a u d i t  team chairman w i l l  t ransmit  
copies of a l l  f i n a l  a u d i t  r epor t s  t o  
appropr ia te  cen te r ,  and Apollo Program 
Off i c e  (OMSF) personnel.  

Audit Follow-up 

The responsib le  CMO w i l l  prepare a  d i r e c t i v e  o r  
l e t t e r  of i n s t r u c t i o n  from the  Apollo Program 
Direc tor  o r  Center Di rec to r ,  a s  appropr ia te ,  t o  
implement co r rec t ive  ac t ion  f o r  de f i c i enc ies  
i d e n t i f i e d  during the  a u d i t .  The CMO's  w i l l  
a l s o  take  a l l  proper follow-up ac t ion  ( inc luding 
a  r epea t  a u d i t  i f  necessary)  t o  v e r i f y  t h a t  
d i r e c t e d  cor rec t ive  ac t ions  a r e  implemented. 

AUDIT CHECKLIST 

The fol lowing ques t ions  cover a  wide range of da ta  t o  
i l l u s t r a t e  t h e  type of information which may be of 
concern t o  an a u d i t  team. Some of them may be dele ted ,  
and o the r  ques t ions  may be added t o  s a t i s f y  the  need 
of each p a r t i c u l a r  aud i t .  

6.1 Organization 

Is t h e r e  a  cu r ren t  organiza t ion  char t?  
Where i n  the  organiza t ion  is  t h e  configurat ion 
management o f f i c e  e s t ab l i shed?  
How mapy personnel a r e  i n  CMO? C i v i l  Service? 
Contractor  support? 
How many personnel a r e  the re  i n  the  Contrac tor ' s  
CMO? 
A r e  t h e r e  organiza t ion  c h a r t s  of  the  CMO? 
A r e  there cur ren t  wri teups of the  ind iv idua l  
job r e s p o n s i b i l i t i e s ?  
How do these  wri teups compare with the  a c t u a l  
job r e s p o n s i b i l i t i e s ?  
Is the re  a  flow c h a r t  showing t h e  implementation 
of approved engineering changes? 
Is t h e r e  a  flow c h a r t  showing the  approval of 
engineering changes? 
Does Configurat ion Management have the  approval 
of top  management? 
Are t h e r e  e x i s t i n g  p o l i c i e s  and/or procedures 
f o r  implementing con£ igura t ion  management? 
Is i n t e r f a c e .  con t ro l  a p a r t  of the  Configuration 
Management functions? 
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6.2 Training 

a. Is the re  a  conf igura t ion  management t r a i n i n g  course? 
b. What personnel t ake  the  course? 
c. Have a l l  engineering management personnel taken 

the  course? 
d. How of ten  is  t h e  course given? 
e. h i a t  w r i t t e n  mate r i a l  is  u t i l i z e d  i n  g iv ing 

the  course? 

6.3 Configuration Management Off ice  Functions 

Do Configuration Management Plans,  Manuals, 
Procedures, Flow Charts ,  Requirements, Doc- 
uments, e t c .  e x i s t  and a r e  they implemented and 
followed? 
Do f i l e s  contain a l l  s p e c i f i c a t i o n s ?  
Are s p e c i f i c a t i o n s  adequate? 
Are s p e c i f i c a t i o n s  up-to-date? 
Is the re  a  s p e c i f i c a t i o n  t r e e ?  
Is the re  a  s p e c i f i c a t i o n  index? 
Do the  p r o j e c t  personnel have i n s t r u c t i o n s  on 
how t o  prepare s p e c i f i c a t i o n s ?  
Are standard t echn ica l  requirements 
(s tandardiza t ion ,  humidity, packing, e t c . )  
enumerated f o r  s p e c i f i c a t i o n s ?  
I f  a  devia t ion  occurs ,  what procedure i s  followed? 
Is t h e r e  a  P a r t  I1 C E I  Speci f ica t ion?  
Was the  P a r t  I1 C E I  Spec i f i ca t ion  approved 
a t  FACI? A r e  ma te r i a l  and process s p e c i f i c a t i o n s  
used? 
Do change (ECP) f i l e s  contain a l l  appl icable  
change paper? 
Are meaningful agendas and minutes published 
f o r  CCB meetings? 
Are changes pre-coordinated with o t h e r  CCB/ 
CMO when i n t e r f a c e  i s  a f fec ted?  
Are CCBD1s  accura te ,  concise and do they 
have proper desc r ip t ions  of required a c t i o n s  
when appropriate? 
Does an adequate Configuration I d e n t i f i c a t i o n  and 
Accounting Index e x i s t ?  
Does a change t r ack ing  system e x i s t  which follows 
a change from i n i t i a t i o n  t o  incorpora t ion?  
Does L5e a f fec ted  Contracts  o f f i c e  implement 
CCBD1s  a s  d i r e c t e d  thereby? . 
A r e  Class I1 changes monitored? 
Does Quali ty Assurance monitor conf igura t ion?  
Are "process specs" con t ro l l ed  where necessary 
(Approval and changes by CCB ac t ion)  ? 
Are formal ECP's submitted f o r  waivers and 
devia t ions?  
Are ECP ' s adequate, d e s c r i p t i v e  and t imely? 
Does t h e  CMO p a r t i c i p a t e  i n  Design Reviews 
and Inspections? To what extent?  
Are s p e c i f i c a t i o n s  and a l l  SCN 's/ECP I s  

approved by CCBD ' s ?  
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Are adequate Acceptance Data Packages requi red  
and maintained a t  a11 s i t e s  and cen te r s?  
Are f i e l d  "make-work" changes fed-back t o  a l l  
requi red  areas?  Are a f f e c t e d  drawings updated 
and subsequent e f f e c t i v i t i e s  covered by ECP's? 
A r e  MRB a c t i o n s  monitored t o  ensure Configuration 
changes do n o t  occur by MRB ac t ions?  
Do l i k e  s o l u t i o n s  (Pa r t  I1 specs)  e x i s t  f o r  a l l  
requirements f o r  subsequent e f f e c t i v i t i e s  unPess 
bhanged by approved ECP a f t e r  t h e  s p e c i f i c a t i o n  
i s  basel ined? Does c o n t r a c t o r ' s  r e l e a s e  system 
s t o p  EO r e l e a s e  by c los ing  o u t  i n t e r n a l  
author iz ing  paper (such a s  MCR's )  unless an ECP 
i s  approved? 
Is the re  a drawing manual. Is it followed? 
Is the re  a procedure which descr ibes  t h e  
r e l e a s e  function? Is it e f f e c t i v e l y  followed? 
Does the  r e l e a s e  system r e l e a s e  only approved 
drawings and documents? 
A r e  r ev i s ions  t o  drawings and documents re leased 
only upon approval by cognizant  change au thor i ty?  
Do Contract ing Off i c e  funct ions  implement CCBD' s 
completely and i n  a t imely manner? 

6.4 Configuration Control  Board 

Is the re  a change con t ro l  system? 
Is it i n  wr i t ing?  
Is t h e  procedure we l l  d i s t r i b u t e d ?  
Is the  procedure followed? 
How mqy  C C B ' s  a r e  there?  What l e v e l s ?  
Do a l l  changes go through the  CCB? 
Is approval au thor i ty  l imi ted  t o  t h e  
chairman of t h e  CCB? 
How i s  a change presented t o  the.CCB? 
How does t h e  CCB document t h e i r  decis ions?  
Is the re  a log  of ECP numbers? 
To whom does the  chairman of t h e  CCB r epor t?  
Are a l l  a f f e c t e d  organiza t ions  represented on 
the  CCB and do they regu la r ly  a t t end  meetings? 
Is approval a u t h o r i t y  de legated  by the  CCB 

Chairman? To whom and t o  what ex ten t?  
Does the  CCB meet on a r egu la r ly  scheduled bas i s?  
Are CCBD's  signed a t  meetings? 
Does t h e  CCB approve "Product  Improvement" 
changes which do no t  have s i g n i f i c a n t  c o s t  o r  
performance gains? 
Is the re  a follow-up system t o  a s su re  compliance with 
published p o l i c i e s  and procedures? 

6.5 Design Reviews' and ~ n s ~ e d t i o n s  

a. Do plans e x i s t  f o r  conduct of  PDR, CDR and FACI? 
b. A r e  reviews scheduled? 
c. Are minutes kept  which a r e  d e s c r i p t i v e  of t h e  

conduct? 
d. A r e  s p e c i f i c a t i o n s  base l ined (approved) by 

CCBD's a t  appropr ia te  po in t s?  
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e . A r e  CCBD ' s c o n t r a c t u a l l y '  implemented? 
f .  Do P a r t  I Requirements and P a r t  I1 Design 

D e f i n i t i o n  changes r e q u i r e  ECP1s t o  be sub- 
mi t t ed  ( formal  change c o n t r o l  implemented) 
a f t e r  approval?  

g. A t  FACI: 

1. Was t h e  Release system checked f o r  adequacy? 
2. Was t h e  p a r t  number system checked? 
3 .  Were a l l  approved ECP's checked f o r  i nco r -  

po ra t i on?  
4 .  Was manufactur ing documentation checked t o  

ensu re  i n c o r p o r a t i o n  of  l a t e s t  eng inee r ing  
drawing changes? 

5. Did a c t u a l  hardware conf i g u r a t i o n  ag ree  
wi th  t h e  r e l e a s e d  eng inee r ing  drawings? 

6. Did follow-up occur  which c l o s e d  o u t  open 
Conf igura t ion  Management a c t i o n  i tems? 

6 .6  ~a rdware /So f tware  Modi f ica t ions  Requir ing R e t r o f i t  
by K i t  

a .  Is t h e r e  a t r a c k i n g  system f o r  approved modif i -  
c a t i o n s ?  

b. How a r e  t h e s e  mod i f i ca t i ons  picked up? 
c .  How a r e  t h e s e  mod i f i ca t i ons  c lo sed  o u t ?  
d. When a r e  t h e s e  mod i f i ca t i ons  c lo sed  out?  
e .  Can t h e  number of open mod i f i ca t i ons  be 

determined a t  any t ime? 
f .  Is t h e r e  a  means of  de te rmin ing  whether a  modifica- 

t i o n  w i l l  d e l a y  a  launch o r  d e l i v e r y  by l a t e  
completion? 
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CONFIGURATION IDENTIFICATION 
AND ACCOUNTING REPORTS REQUIREMENTS 

1. PURPOSE 

This exhibit establishes the requirements for generating and 
maintaining the necessary information for preparation of the 
Configuration Identification Index Report (CIIR) and the Con- 
figuration Status Accounting Report (CSAR). These two reports 
may be combined into a single report: Configuration Identifi- 
cation and Accounting Index. 

2. SCOPE 

This exhibit identifies and defines the data elements necessary 
for the generation of these reports. The requirements set 
forth herein are considered the minimum for Apollo config- 
uration management, and may be added to as Center needs require. 
Any format which contains these minimum reporting requirements 
and satisfies the Center's needs will be acceptable. 

3. REFERENCES 

Exhibit XVII "Explanation of Terms" 

MIL-STD- 48 0 30 October 1968 "Configuration Control - 
Engineering Changes, Deviations 
and Waivers " 

4. RESTRICTIONS 

This exhibit shall not be used by a contractor as authorization 
to acquire Automatic Data Processing System (ADPS) equipment, 
personnel, other equipment or facilities without specific 
authorization from the contracting officer through formal chan- 
nels. 

5. APPLICABILITY 

This exhibit applies to all Apollo organizations, NASA or con- 
tractor, responsible for the preparation of Configuration Identi- 
fication Indexes and Configuration Status Accounting Reports, and 
to all organizations and contractors providing the data elements 
described herein. Each contractor under contract to the procuring 
agency shall be responsible for the compliance of his subcon- 
tractors, vendors, or suppliers to the extent his subcontractors, 
vendors or suppliers are involved in configuration management 
reporting. 

6. RESPONSIBILITIES 

The responsibility for publication of reports and/or data sub- 
mittal to the publishing agency shall be as directed by the 
procuring agency. 
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7. CONFIGURATION MANAGEmNT MPORTS 

Configurat ion I d e n t i f i c a t i o n  Index Report ( C I I R )  

The Configurat ion I d e n t i f i c a t i o n  Index Report i s  t h e  one 
a u t h o r i t a t i v e  document which d e p i c t s  t h e  approved 
conf igura t ion  of  a l l  c o n t r a c t  end i tems and, a s  such, 
must conta in  the  fol lowing information as  a  minimum. 

7.1.1 IJpon completion of  t h e  f i r s t  a r t i c l e  configu- 
r a t i o n  inspec t ion ,  b u t  no l a t e r  than the  s ign ing  
of t h e  DD250 (o r  NASA e q u i v a l e n t ) ,  t h e  following 
b a s e l i n e  infcrmation s h a l l  be prepared and sub- 
mit ted  f o r  inc lus ion  i n  the  C I I R .  

a.  Contractor  
b. End i t e m  nomenclature 
c .  S p e c i f i c a t i o n  number 
d. End i t e m  i d e n t i f i c a t i o n  number 
e. Basel ine  p a r t  number 
f .  S e r i a l  number 

7.1.2 Af te r  e s t a b l i s h i n g  the  b a s e l i n e  conf igura t ion  
a t  FACI, a l l  changes s h a l l  be processed i n  
accordance with MIL-STD-480 a s  implemented 
by t h e  Centers .  Upon approval of ECP's by t h e  
NASA, the  fol lowing information s h a l l  be 
prepared and submitted f o r  inc lus ion  i n  the  
C I I R .  

Contractor  
CCBD number 
ECP number 
ECP t i t l e  
E f f e c t i v i t y  
New p a r t  number 
Modificat ion i n s t r u c t i o n  number 
Estimated man-hours f o r  incorpora t ion  
Contrac tual  a u t h o r i t y  

Configurat ion S t a t u s  Accounting Report (CSAR) 

To insure  adequate c o n t r o l  arid t imely modificat ion 
of de l ive red  hardware, and t o  prepare a  document 
which w i l l  s e rve  a s  an a u t h o r i t a t i v e  source f o r  
the  a c t u a l  conf igura t ion  of a l l  de l ive red  hardware, 
t h e  fol lowing information s h a l l  be prepared and 
submitted, a s  a v a i l a b l e  and on a  schedule a s  
agreed t o  by the  procuring agency, f o r  inc lus ion  
i n  t h e  CSAR. 

Contractor  
ECP number 
ECP t i t l e  
End i tem i d e n t i f i c a t i o n  number 
E f f e c t i v i t y  
Contrac tual  a u t h o r i t y  
CCB d i r e c t i v e  
Modificat ion i n s t r u c t i o n  numbers 
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N e w  p a r t  number 
Affected end i tems 
~ o c a t  ion 
K i t  i d e n t i f i c a t i o n  number 
Incorpora t ion  da te  (production) 
Scheduled k i t  d e l i v e r y  d a t e  
Actual k i t  de l ive ry  d a t e  
Incorpora t ion  d a t e  ( r e t r o f i t )  
End i t e m  s e r i a l  number ( spa res /chass i s )  
Old p a r t  number ( spa res )  
New p a r t  number ( spa res )  
K i t  i d e n t i f i c a t i o n  number ( spa res )  
Scheduled k i t  incorpora t ion  d a t e  ( spa res )  
Actual k i t  incorpora t ion  d a t e  ( spa res )  
Location ( spa res )  

7.3 Decini t ion  of Data Elements 

7.3.1 Contractor .  The name of the  con t rac to r  who 
has cognizance over the  end item. 

7.3.2 End Item Nomenciature. The o f f i c i a l  name, 
t i t l e  o r  des ignat ion  of t h e  end item. 

7.3.3 S p e c i f i c a t i o n  Number. The number of t h e  
s p e c i f i c a t i o n  t o  which t h e  end i tem was b u i l t .  

7.3.4 End Item I d e n t i f i c a t i o n  Number. Numeric 
des ignat ion  o r  i d e n t i f y i n g  number assigned t o  
the  end item. 

7.3.5 Basel ine P a r t  Number. The i n i t i a l  o r  o r i g i n a l  
p a r t  number assigned t o  t h e  base l ined end item. 
(Same a s  drawing number. ) 

7.3.6 S e r i a l  Number. A l l  s e r i a l  numbers assigned t o  
the  end item. 

7.3.7 ECP Number. The number assigned by t h e  
con t rac to r  t o  t h e  ECP. 

7.3.8 ECP T i t l e .  Shor t  t i t l e  i n d i c a t i n g  na tu re  of 
change. 

7.3.9 E f f e c t i v i t y .  S e r i a l  number of those i tems t h a t  w i l l  
be r e t r o f i t t e d  and those t h a t  w i l l  have the  chanqe 
incorporated i n  production.  

7.3.10 New P a r t  Number. The new p a r t  number t h a t  w i l l  be 
assigned t o  the  end i tem a f t e r  the  incorpora t ion  
of the  ECP. 

7.3.11 Modification I n s t r u c t i o n  Number. The c o n t r a c t o r ' s  
r e t r o f i t  number a s soc ia ted  with f i e l d  changes. Not 
requi red  f o r  E C P ' s  t h a t  a f f e c t  production only.  
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7.3.12 Contrac tual  Authori ty.  The number of t h e  
c o n t r a c t u a l  change n o t i c e  t h a t  authorized 
the  c o n t r a c t o r  t o  incorpora te  t h e  change. 

7.3.13 Configurat ion Control  Board Direc t ive .  
A l l  changes a f t e r  base l in ing  a r e  approved 
by cognizant  Configurat ion Control  Boards by 
means of Configurat ion Control  Board 
Di rec t ives .  I n  the  case  of new I C D s  o r  
changes t o  I C D s  ( I R N s )  CCB approval w i l l  
occur a f t e r  panel  t e c h n i c a l  approval p r i o r  
t o  c o n t r a c t u a l  implementation. 

7.3.14 Affected End Items. The i d e n t i f i c a t i o n  numbers 
of a l l  end i tems a f f e c t e d  by an ECP, inc lud ing  
the  end i tems of another  con t rac to r .  

7.3.15 Location. The geographical  loca t ion  where the  
r e t r o f i t  change w i l l  be incorpora ted  i n  the  
end i t e m .  

7.3.16 K i t  I d e n t i f i c a t i o n  Number. I d e n t i f i c a t i o n  
number of the  r e t r o f i t  k i t  t o  be used f o r  
incorpora t ing  the  ECP i n  a p a r t i c u l a r  s e r i a l  
number of the  end i t e m .  Not requi red  f o r  
production changes. 

7.3.17 Incorpora t ion  Date. The scheduled d a t e  by which 
the  change i s  expected t o  have been incorpora ted  
i n  the  end i tem and approved by Q u a l i t y  Control.  

7.3.18 Spare/Chassis End Item S e r i a l  Number. The s e r i a l  
numbers of the  spa res  o r  c h a s s i s  e f f e c t e d  by t h e  
ECP . 

7.3.19 Old P a r t  Number (Spares ) .  The p a r t  number of t h e  
spare /chass is  e f f e c t e d  by t h e  ECP . 

7-3-20 N e w  P a r t  Number (Spares ) .  The new p a r t  number 
which an e x i s t i n s  spare /chass is  w i l l  become upon 
incorpora t ion  of - t h e  EC-P. 

- 

7.3.21 K i t  I d e n t i f i c a t i o n  and I n t e r n a l  Contro l  Number 
(Spares)  . The c o n t r a c t o r ' s  i d e n t i f i c a t i o n  numbers 
a s soc ia ted  wi th  the  r e t r o f i t  k i t s  t h a t  w i l l  be 
used f o r  r e t r o f i t  of spares .  

7.3.22 Incorpora t ion  Date (Spares)  . The scheduled d a t e  
by which t h e  chanqe i s  expected t o  have been 
incorporated i n  the  spare-and approved by Q u a l i t y  
Control ,  and/or t h e  a c t u a l  da te  when it was 
incorpora ted .  

7.3.23 Location (Spares) .  Geographical loca t ion  where the  
r e t r o f i t  change w i l l  be incorpora ted  i n  the  spare .  
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7.4 Source of Data 

A predominant amount of t h e  d a t a  requi red  by 
paragraph 7.0 is  obta ined from t h e  ECP package, 
FACI package, engineer ing  r e l e a s e  package, c o n t r a c t  
change n o t i c e ,  e t c .  However, c e r t a i n  d a t a  elements 
should be der ived o r  obtained from a c e r t a i n  source 
o r  i n  a  p a r t i c u l a r  manner i n  o rde r  t o  maintain 
e f f e c t i v e  con t ro l .  

7.4.1 Configurat ion Control  Board. When a 
c o n t r a c t o r ' s  ECP e f f e c t s  o r  r equ i res  a  
change i n  another  c o n t r a c t o r ' s  end i tems,  it i s  
e s s e n t i a l  t h a t  these  i n t e r f a c e  changes no t  only 
be t e c h n i c a l l y  coordinated and approved b u t  
t h a t  the  Configurat ion I d e n t i f i c a t i o n  
and Accounting Index accura te ly  r e f l e c t s  t h e  
r e l a t i o n s h i p  and t i e s  together  these  changes. 
The s i n g l e  a u t h o r i t a t i v e  document t h a t  i n d i c a t e s  
coordinat ion  and approved the  i n t e r f a c e  changes 
must be referenced i n  the  Index with t h e  
corresponding ECP's; t h u s ,  changes incorpora ted  
by i n t e r f a c i n g  c o n t r a c t o r s  can be r e l a t e d  back 
t o  a  s i n g l e  approving a u t h o r i t y .  Two i n t e r f a c e  
condi t ions  a r e  d iscussed below t o  i n d i c a t e  what 
c o n s t i t u t e s  t h e  proper d a t a  element f o r  t h e  
Configurat ion Control Board Di rec t ive  en t ry .  

7.4.1.1 Two I n t e r f a c i n g  Contractors  Under 
Contrac t  t o  the  Same NASA Center. 
The Program Manager's CCB would assu re  
t h a t  t h e  requi red  i n t e r f a c e  coordinat ion  
and agreements have been accomplished. 
I n  t h i s  case ,  the  approval f o r  t h e  i n t e r -  
f ace  change would be contained i n  t h e  
CCB ~ i r e c t i v e .  Thus, a l l  ECP's requi red  
by t h e  c o n t r a c t o r s  t o  comply with t h i s  
i n t e r f a c e  change must reference  t h e  CCB 
Di rec t ive  a s  the  i n t e r f a c e  a u t h o r i t y .  

7.4.1.2 Two I n t e r f a c i n g  Contractors  Under Contract  
t o  D i f f e r e n t  NASA Centers: I n  t h i s  case 
t h e  necessarv i n t e r f a c e  coordinat ion  and 
agreements would be accomplished by t h e  
appropr ia t e  in te r -cen te r  Coordination Panels  
wi th  agreements r e f l e c t e d  on the  i n t e r -  
f a c e  documentation by approval s igna tu res .  
Each Program Manager's CCB would implement 
t h e s e  agreements by i s s u i n g  CCB Di rec t ives .  
I n  t h i s  case t h e  changes a r e  being imple- 
mented t o  comply with an i n t e r - c e n t e r  Panel  
agreement, thus  any subsequent ECP's s h a l l  
r e fe rence  t h e  author iz ing  CCBD. 

8. REPORT FORMATS 

8.1 The format f o r  t h e s e  repor ts ,  s h a l l  be a s  def ined and 
d i r e c t e d  by t h e  procur ing agency and s h a l l  conta in  a s  a  
minimum t h e  information requi red  by t h i s  e x h i b i t .  
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EXPLANATION OF TERMS 

1. PURPOSE 

This Exh ib i t  provides c o n t r a c t o r s  and Government agencies wi th  
explanat ions  of t h e  words, terms and phrases  which c h a r a c t e r i z e  
t h e  terminology used throughout t h e  Apollo Configurat ion Manage- 
ment Manual. 

2. SCOPE 

The terms s e l e c t e d  f o r  inc lus ion  i n  t h i s  Exh ib i t  a r e  those  which 
a r e  most f r equen t ly  encountered. While these  t e r m s  a r e  explained 
i n  app l i cab le  e x h i b i t s ,  they  a r e  repeated  he re in  f o r  emphasis and 
t h e  u s e r ' s  convenience. 

3 .  APPLICABILITY 

This e x h i b i t  is app l i cab le  t o  NASA agencies and c o n t r a c t o r s ,  and 
s h a l l  be app l i ed  i n  conjunction wi th  o t h e r  e x h i b i t s  of t h e  manual 
when made a c o n t r a c t u a l  requirement. 

4. EXPLANATION OF TERMS 

4 . 1  Acquis i t ion  Engineering 

The engineering requ i red  f o r  development, procurement, manu- 
f a c t u r i n g ,  i n s t a l l a t i o n  and checkout, during t h e  Acquis i t ion  
Phase of systems/equipment. 

4.2 Acquis i t ion  Phase 

The per iod  s t a r t i n g  a f t e r  t h e  es tabl i shment  of t h e  Design 
Requirements Basel ine (end of t h e  D e f i n i t i o n  Phase) u n t i l  
t h e  acceptance by t h e  u s e r  of t h e  l a s t  opera t ing  u n i t  i n  a 
c e r t a i n  s e r i e s ,  and a l l  requi red  updating changes r e s u l t i n g  
from t h e  t e s t i n g  have been i d e n t i f i e d ,  approved, and incor-  
pora ted ,  whichever occurs l a t e r .  

4 . 3  Aerospace Ground Equipment (AGE) 

A l l  equipments r equ i red  on t h e  ground t o  make a system, com- 
mand and c o n t r o l  system, suppor t  system, subsystem, o r  end 
i tem of equipment o p e r a t i o n a l  i n  i t s  intended environment. 
This  inc ludes  a l l  equipment requi red  to i n s t a l l ,  launch, 
a r r e s t ,  guide,  c o n t r o l ,  d i r e c t ,  i n s p e c t ,  test  (o the r  than 
development t e s t s ) ,  a d j u s t ,  c a l i b r a t e ,  appra i se ,  gauge, 
measure, assemble, disassemble,  handle,  t r a n s p o r t ,  safeguard,  
s t o r e ,  a c t u a t e ,  s e r v i c e ,  r e p a i r ,  overhaul ,  maintain,  o r  oper- 
a t e  t h e  system, subsystem, end i t e m  o r  component. This  def-  
i n i t i o n  a p p l i e s  r ega rd less  of t h e  method of development, 
funding o r  procurement. 
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4.4 Apollo Program Specification 

This specification is formated to include all system and 
functional area design, development, test and qualification 
requirements including software in a single document. This 
specification is the basic reference for control of the 
technical scope of the total system. 

4.5 Change Proposal (See Exhibit 1x1 

The document which proposes system/equipment changes in 
accordance with applicable bulletins, regulations, and other 
directives. 

4.6 Change Proposal/Number (See Exhibit X) 

The sequence number assigned to the change proposal in accor- 
dance with the project office instructions. 

4.7 Configuration 

The complete technical description required to fabricate, 
test, accept, operate, maintain, and logistically support 
systems and equipment. 

4.8 Configuration Accounting 

Act of reporting and documenting changes made to systems/ 
equipment subsequent to the establishment of a baseline 
configuration in order to maintain a configuration status. 

Configuration Control 

Systematic evaluation, coordination, and approval or dis- 
approval of proposed changes to any baseline. 

4.10 Configuration Control Board (CCB) 

The functional body within the CMO of the Project Office 
or equipment directorate, responsible for configuration 
control. These boards will be chaired by the project 
director or his designated representative. It is not a 
voting board. The Program Director or a CCB chairman act- 
ing on his behalf, is responsible for making all decisions 

4.11 Configuration Identificatiz 

The technical documentation defining the approved config- 
uration of systems/equipment under design, development, 
test and manufacturing. 
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4.12 Configuration Identification Index 

A document prepared initially during the design and devel- 
opment period of system/equipment development, and continued 
through the acquisition phase. The document is arranged in 
tabular form and has provisions for inclusion of all changes 
which result from contractor or program office action. 

4.13 Configuration Iden'tification Nutnbers 

The relationship of numbers which, individually or in combin- 
ation, permit accurate selection of the configuration required 
to perform a given function. 

These numbers are: 

a. CEI numbers 
b. Part numbers 
c. Change numbers 
d. Manufacturer's code identification numbers 

4.14 Configuration Management 

The formal set of procedural concepts by which a uniform sys- 
tem of configuration identification, control, and accounting 
is established and maintained for all NASA systems/equipment 
and components thereof. 

4.15 Configuration Management Office (CMO) 

The organization within the Project Office or equipment direc- 
torate, which is responsible for the formalization, issuance 
and maintenance of the three aspects of configuration manage- 
ment - configuration identification, control, and accounting; 
for the administration of the CCB; for the direction and super- 
vision of the specification program; and for the transfer of 
all configuration documentation as applicable. 

4.16 Configuration Status 

The official NASA documented indication of the actual config- 
uration of a serially numbered system or equipment at any given 
time in relation to an approved configuration. 

4.17 Contract End Item (CEI) 

An arbitrary designation for the portions of a system/equip- 
ment identifiaction as a result of a formal functional anal- 
ysis. It is a functional entity physically related and sel- 
ected for the purpose of system development, procurement, 
and logistics. The following criteria shall be used in the 
selection of an end item: 
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a. An end item shall be procurable by the government 
to a single specification. 

b, An end item shall be identified by a single top 
drawing which has been prepared in conformance with 
appropriate military specifications. 

c. An end item shall be identified by a separate and 
distinct part number and serial number. 

d. The physical and functional characteristics of an 
end item shall be such that its configuration can 
be controlled and documented economically regard- 
less of the number of changes approved and/or incor- 
porated therein. 

e. The location of the distinct/separate parts of an 
end item should be such that they are not remotely 
located with respect of one part to another, i.e., 
black boxes should be located in the same area AVE 
system compartment, same maintenance area, etc. 

f. By definition, magnetic tapes and card decks used 
with checkout equipment are classified as end items 
and subject to change control. 

4.18 Contract End Item ~etail Specification (Facility) (See 
Exhibit 111) 

The FCEI specification is composed of two distinct parts, 
each of which has distinct and different uses in FCEI ac- 
quisition. Part I, facility criteria, is a product of a 
Program Definition Phase or requirements analysis, and is 
the engineering instrument used to contract for design and 
development of the FCEI. Part I1 of the FCEI specification, 
the construction bid package (contract, plans and specifi- 
cation), is a product of the design and development contract. 
Part I1 specifies the FCEI in terms of the detailed product 
configuration requirements of the facility suitable for 
contracting actual facility construction. 

4.19 Contract End Item Detail Specification (Identification 
Item) (See Exhibit IV) 

A CEI specification is prepared for each end item of equip- 
ment categorized as an identification item. An "identifica- 
tion item" is one which satisfies the following criteria: 

a. It can be qualified by inspection and/or simple 
demonstration. 

b. Quality control at the production level can be the 
basis for verification of quality, and acceptance 
can be based on verification that the item conforms 
to the drawings. 
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c. Because of its use and simplicity of function and 
design, few design changes are anticipated once 
the product configuration baseline for the item is 
established. 

4.20 Contract End Item Detail Specification (Prime Equipment) 
(See Exhibit 11) 

The CEI (prime equipment) specification specifies designs, 
development, test and acceptance requirements for a single 
CEI type-model-series, which cannot be defined be the sim- 
plified formats of an identification specification or a 
requirements specification. The CEI specification is com- 
posed of two distinct parts each of which has distinct and 
different uses in the contractual control of CEI acquisi- 
tion. Part I is a product of a Program Definition Phase 
or requirements analysis, and is the engineering instrument 
used to contract for design and development of the CEI. 
Part I1 of the CEI specification is a product of the design 
and development contract. Part I1 specifies the CEI in 
terms of the detail product configuration requirements of 
the item qualified (or to be qualified) under the terms and 
conditions of the design and development contract. 

4.21 Contract End Item Detail Specification (Requirement Items) 
(See Exhibit V) 

A CEI specification is prepared for each end item of equip- 
ment categorized as a requirement item. A "requirement 
item" is one which satisfies the following criteria: 

a. It has been developed. 
b. It is in NASA inventory. 
c. It is required to support an item or items being devel- 

oped, either to be used with, or to be assembled into, 
that itern(s1 . 

Contract End Item Number 

The CEI number is a permanent number assigned by the con- 
tractor to identify a contract end item, 

4.23 Critical Design Review (CDR) 

The critical design review is a formal technical review of 
the design of a contract end item (CEI). The CDR is accom- 
plished when the detail design is essentially complete in 
order to formally establish the design as the basis for 
supporting activities, e.g., preparation of provisioning 
documentation preparation of technical manuals, actual pro- 
visioning of initial spares, etc. The primary product of 
the CDR is formal identification and NASA approval of speci- 
fic engineering documentation which defines the design of 
the CEI, and which will be released for manufacturing of the 
unit that establishes the product configuration baseline 
("first article", or equivalent). 
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4.24 Definition Phase 

The period preceding the Acquisition Phase, during which 
the Apollo Program Specification is completed and Part I 
of the end item specification is completed. 

4.25 Design Requirements Baseline 

The design requirements baseline is established at the 
beginning of the Acquisition Phase and consists of the com- 
posite of design requirements for a single contract end item 
contained in an approved Part I to the detail specification 
for the CEI. Part I of the specification for essentially 
all CEI's is available at a single point in time, the design 
requirements baseline for all CEI's can be clearly identified 
as a system baseline. 

4.26 Detail Specification (Critical Components) (See Exhibit VI) 

Detail specifications are required for components which have 
been identified in a contract end item detail specification 
as "engineering critical components" and/or "logistic criti- 
cal components". 

4.27 Direct Support Real Property Installed ~quipment (DS-RPIE) 

Individual RPIE items of equipment, systems or subsystems that 
are essential to the launching and guidance of a space vehicle, 
the absence of which would preclude the system's performing 
its assigned mission. 

4.28 Effectivity 

The specific contract end item family and serial number(s) 
to which part numbers, ECP's, CCN's, DD 250's waiver docu- 
ments, etc., are addressed. 

4.29 Engineering Critical Components 

Components of a CEI are designated engineering critical. 
when : 

a. Qualification of the component will suffice to 
qualify the entire CEI. 

b. Reliability of the component is critical, i.e., it 
will jeopardize crew safety, mission success, or 
significantly affect the ability of the CEI to per- 
form its overall functions. 

c. Technical complexity and/or producibility is suffi- 
ciently critical to warrant an individual specifica- 
tion, and the CEI cannot be adequately qualified 
except by separately qualifying the component. 
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4.30 Engineering Data 

Engineering documents such a s  s p e c i f i c a t i o n s ,  drawings, 
s tandards ,  l is ts ,  o r  o t h e r  information prepared by a des ign 
a c t i v i t y  r e l a t i n g  t o  t h e  design,  manufacture, procurement, 
reprocurement, test ,  o r  inspec t ion  of items and s e r v i c e s .  

4.31 Engineering Release Record 

The o f f i c i a l  d a t a  f i l e  which records  and i n t e r r e l a t e s  
engineering d a t a ,  and changes t h e r e t o ,  which t e c h n i c a l l y  
desc r ibe  and a r e  t o  be  o r  have been used t o  b u i l d ,  ope ra te  
and maintain equipments, f a c i l i t i e s  and systems. 

4.32 F i e l d  Release 

The r e l e a s e  of engineering d a t a  which changes formally 
accepted equipment which i s  under t h e  j u r i s d i c t i o n  of a  
con t rac to r  and i s  progress ing through f i e l d  t e s t i n g  o r  an 
a c t i v a t i o n  program. 

4.33 F i r s t  A r t i c l e  conf igura t ion  Inspect ion  (FACI) 

The F i r s t  A r t i c l e  Configurat ion Inspect ion  (FACI) i s  a formal 
t e c h n i c a l  review which e s t a b l i s h e s  t h e  product  conf igura t ion  
b a s e l i n e  f o r  t h e  c o n t r a c t  end i t e m .  The primary product  of 
t h e  FACI i s  formal acceptance,  by t h e  procuring agency, of 
P a r t  I1 of t h e  end i t e m  d e t a i l  s p e c i f i c a t i o n  a s  an audi ted  
and approved document. 

Ground Ins t rumenta t ion  Equipment ( G I E )  

That equipment used f o r  acquir ing  and recording any measure- 
ment parameter concerning performance and environmental da ta  
of t h e  Space Vehicle Equipment. 

4.35 I n t e r f a c e  

A region common t o  two o r  more elements,  systems, p r o j e c t s  
o r  programs, cha rac te r i zed  by mutual phys ica l ,  f u n c t i o n a l  
and procedural  p r o p e r t i e s .  S p e c i f i c a l l y ,  an Apollo ( I n t e r -  
Center)  i n t e r f a c e  i s  r e s t r i c t e d  t o  Apollo/Saturn Space Vehi- 
cles and support ing equipment; i s  c o n t r o l l e d  by an Apollo 
Inter-Center  Coordinat ion Panel  and a f f e c t e d  Center Level I1 
Configurat ion Control  Boards ( C C B v s ) ;  and a f f e c t s  t h e  concerned 
i n t e r f a c i n g  Centers  and/or t h e i r  con t rac to r s .  

I n t e r f a c e  Control  Documents ( I C D v s )  

I C D ' s  a r e  e i t h e r  drawings o r  documentation t h a t  record  t h e  
compatible des ign r e l a t i o n s h i p s  between two o r  more i n t e r -  
f ac ing  end-item des igns .  
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4.37 I n t e r f a c e  Revision Notice ( I R N )  

An I R N  i s  a s tandard  form used by those  organiza t ions  respon- 
s i b l e  f o r  ICD completion o r  maintenance t o  record changes t o  
an approved I C D  o r  I R N .  

4.38 L o g i s t i c  C r i t i c a l  Components 

Components of a CEI a r e  designated l o g i s t i c  c r i t i c a l  when: 

a. Replacement o r  r e p a i r  of t h e  component i s  complicated 
by s h o r t  supply o r  long l ead  time. 

b. A t  a spa res  s e l e c t i o n  conference, NASA i d e n t i f i e s  t h e  
component f o r  m u l t i p l e  source procurement o r  repro- 
curement . 

4.39 Maintenance Support Equipment (MSE) 

That AGE requ i red  t o  r e s t o r e  a system o r  end i t e m  t o  opera- 
t i n g  condi t ion .  MSE inc ludes  equipment t o  perform such func- 
t i o n s  a s  inspec t ,  a d j u s t ,  c a l i b r a t e ,  handle,  t r a n s p o r t ,  remove, 
i n s t a l l ,  r e p a i r ,  assemble, and disassemble. 

4.40 Modificat ion 

A modif ica t ion  i s  a change t o  systems/equipment and spa res  
approved a f t e r  t h e  updating changes a r e  i d e n t i f i e d ,  approved, 
and placed on con t rac t .  

4 . 4 1  Mul t ip le  Release 

An engineering r e l e a s e  record  o r  a c t  i n  which superseded and 
superseding information a r e  both r e t a i n e d .  E f f e c t i v i t i e s  
f o r  superseded p a r t s  a r e  coded a s  a r e fe rence  r e l e a s e  (no 
manufacture o r  procurement) and r e t a i n e d  on t h e  record  along 
with t h e  e f f e c t i v i t i e s  f o r  superseding p a r t s ,  coded a s  a 
requirements r e l e a s e  (manufacture o r  procurement r e q u i r e d ) .  
The sum of l i m i t e d  e f f e c t i v i t i e s  f o r  superseded p a r t s  and 
t h e  e f f e c t i v i t i e s  of t h e  superseding p a r t  should equal  t h e  
o r i g i n a l  complete e f f e c t i v i t y .  

4.42 NASA Engineering Respons ib i l i ty  

Accountabi l i ty  f o r  t h e  i n t e g r i t y  of des ign,  development, 
and performance of NASA systems/equipment. 

4.43 Operating Support Equipment (OSE) 

That Aerospace Ground Equipment (AGE) which i s  a f u n c t i o n a l  
p a r t  of a system which opera tes  wi th  t h e  Space Vehicle (SVE) 
o r  end i tem a s  an e s s e n t i a l  opera t ing  element the reof .  OSE 
a l s o  inc ludes  i d e n t i c a l  equipment r equ i red  i n  t h e  f a c t o r y  t o  
check o u t  t h e  Space Vehicle.  
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Operational Engineering 

The engineering required to evaluate and resolve problems 
revealed by operational flight missions. 

Operational Phase 

The period from acceptance by the user of the first opera- 
ting unit until launch. The operational phase overlaps 
the acquisition phase. 

Operational Use 

For the purpose of this manual, applying to the items of 
systems/equipment necessary to fulfill mission requirements. 

Preliminary ~esign Review (PDR) 

This is a formal, technical review of the basic design ap- 
proach for a contract end item. The PDR is accomplished 
prior to, or very early in, the detail design phase in order 
to establish the system compatibility of the design approach. 
The primary product of a preliminary design review is formal 
identification of specific engineering documentation which 
establishes the physicial and functional interface relation- 
ship of the CEI to other system equipment/facilities. 

Preliminary Interface Revision Notice (PIRN) 

An IRN is "preliminary" (PIRN) until approved by Inter-Center 
Panel Co-Chairmen and by affected Center Level I1 CCB's through 
officially issued CCBD's. It then becomes an official change 
to the parent ICD. 

Prime Equipment Item 

The more complex contractor designed contract end items that 
require extensive functional tests while in the assembled 
condition. 

Product Configuration Baseline 

The technical description comprised of the CEI specification 
and applicable engineering drawings, against which the First 
Article Configuration Inspection (FACI) is performed, will, 
upon satisfactory completion of the inspection, constitute 
the product configuration baseline for the CEI series. 

Production Release 

The engineering release of a production or construction 
drawing for manufacture, construction or procurement of the 
items thereon, and for their incorporation in CEI's by other 
than service action. 
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4-52 Program Element 

A por t ion  of a system which performs a s i n g l e  major func- 
t i o n  inc luding one o r  more c o n t r a c t  end items, and i s  norm- 
a l l y  assigned a s i n g l e  con t rac to r  f o r  i n t e g r a t e d  des ign and 
development, e .g. ,  propulsion,  guidance, f a c i l i t i e s ,  commun- 
i c a t i o n ,  e t c .  

4.53 Real Property I n s t a l l e d  Equipment (RPIE) 

Non-expendable equipment which has been purchased and i n s t a l l e d  
by t h e  cons t ruc t ion  c o n t r a c t o r  through Government Construct ion 
Appropriat ions and included i n  o r  on r e a l  property.  

4.54 Reference Release 

An engineering r e l e a s e  record  o r  a c t  i n  which t h e  i t e m  re- 
leased i s  coded t o  i n d i c a t e  t h a t  no manufacture o r  procure- 
ment is  required .  Used f o r  s p e c i f i c a t i o n s ,  i n t e r f a c e  drawings 
and o t h e r  i tems which a r e  p a r t  of t h e  engineering documLentation 
b u t  which do n o t  r e q u i r e  production,  and f o r  m u l t i p l e  r e l e a s e s .  

4.55 Released Engineering 

The c u r r e n t  and t o t a l  set  of drawings and s p e c i f i c a t i o n s  f o r  
a product  which have been completed, formally recorded,  and 
made a v a i l a b l e  f o r  manufacturing and/or procurement. 

4.56 Requirements ECP 

An ECP which proposes changes t o  t h e  requirements contained 
i n  s p e c i f i c a t i o n s  prepared i n  accordance wi th  Exh ib i t  I. 

4.57 Requirements Release 

An engineering r e l e a s e  record  o r  a c t  i n  which t h e  items re- 
leased a r e  coded t o  i n d i c a t e  t h a t  manufacture o r  procurement 
is  requ i red  a s  author ized  by con t rac t .  

4.58 Space Vehicle Equipment (SVE) 

That equipment which becomes a i rborne  a f t e r  a launch and 
inc ludes  t h e  launch v e h i c l e ,  a s  w e l l  a s  t h e  spacec ra f t .  

4.59 Syn the t i c  Number o r  Code 

A number o r  code assigned t o  a production assembly, s t a t i o n ,  
o r  s t a t u s ,  which i s  o t h e r  than a p a r t  o r  assembly def ined 
and i d e n t i f i e d  on an engineering drawing. 
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4.60 System Requirements Basel ine 

This  b a s e l i n e  i s  def ined by t h e  Apollo Program Spec i f i ca t ion .  
The approved performance requirements contained i n  t h e  Pro- 
gram S p e c i f i c a t i o n  s h a l l  e s t a b l i s h  t h e  system requirements 
base l ine  f o r  t h e  D e f i n i t i o n  Phase. 

4.61 Training Equipment (TRE) 

TRE i s  def ined a s  t h e  equipment r equ i red  t o  t r a i n  government 
( inc luding a s t r o n a u t s )  and/or con t rac to r  personnel  i n  o rde r  
t h a t  they can perform t h e i r  func t ions  i n  accomplishing m i s -  
s ion  ob jec t ives .  

4.62 Uniform S p e c i f i c a t i o n  

The complete c o n t r a c t  end i t e m  t echn ica l  d e s c r i p t i o n  used 
f o r  production r e l e a s e  and conf igura t ion  management. It 
w i l l  inc lude  t h e  referenced m i l i t a r y  and con t rac to r  s p e c i f i -  
c a t i o n s ,  documents, engineering drawings, production t e s t  
requirements,  and corresponding production tests. These 
s p e c i f i c a t i o n s  w i l l  r e s u l t  from t e c h n i c a l  d a t a  c rea ted  i n  
t h e  development program. 

4,63 Uniform S p e c i f i c a t i o n  Program (See Exh ib i t s  I through V I I )  

The concept of t h e  Uniform S p e c i f i c a t i o n  Program (USP) i s  
based on t h e  f a c t  t h a t  t h e  system/equipment i s  n o t  procured 
by s i n g l e  i d e n t i f i a b l e  systems, b u t  r a t h e r  by separa te  end 
i t e m s  of con t rac to r  p e c u l i a r  i tems,  and commercial "off  t h e  
s h e l f "  i tems.  I t  i s  recognized t h a t  an end i t e m  s p e c i f i c a -  
t i o n  program must be c o r r e l a t e d  wi th  system procurement 
programs and methods. Therefore,  a  b a s i c  a c t i o n  of t h e  USP 
i s  t h e  p repara t ion  of c o n t r a c t  end i t e m  d e t a i l  s p e c i f i c a t i o n s  
f o r  each p rov i s iona l  end i t e m  of t h e  program. The u t i l i z a -  
t i o n  of t h e  c o n t r a c t  end item d e t a i l  s p e c i f i c a t i o n  thus  de- 
r ived  s h a l l  be a s  fol lows:  

a.  Determination of o v e r a l l  system performance f o r  
opera t iona l  use.  

b. Rigid c o n t r o l  by t h e  Configurat ion Control  Board 
(CCB) . 

c. Acceptance of end i tems by NASA. 
d. Complete i d e n t i f i c a t i o n  of s p e c i f i c a t i o n s  covering 

a l l  end i t e m s  requ i red  t o  suppor t  t h e  program. 
e .  Support reprocurement of i d e n t i c a l  end items where 

requ i red ,  o r  s i m i l a r  end i t e m s  i f  exac t  dup l i ca t ion  
of performance i s  no t  c r i t i c a l .  
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PREPARATION OF 
CONTRACT END ITEM DETAIL SPECIFICATION 

(COMPUTER PROGRAM) 

1. PURPOSE 

This  e x h i b i t  p rovides  i n s t r u c t i o n s  f o r  t h e  p r e p a r a t i o n  of t h e  
d e t a i l e d  s p e c i f i c a t i o n  f o r  each computer program c o n t r a c t  end 
i tem (CPCEI) and f o r  any necessary  addenda t h e r e t o .  

2. SCOPE 

These i n s t r u c t i o n s  a r e  a p p l i c a b l e  t o  t h e  s p e c i f i c a t i o n  
f o r  end i t e m s  c a t ego r i zed  a s  "computer program". The 
i n s t r u c t i o n s  conta ined  h e r e i n  d e f i n e  t h e  c o n t e n t  and 
format f o r  each of t h e  two p a r t s  of t h e  CPCEI d e t a i l  
s p e c i f i c a t i o n .  Aiso inc luded  a r e  i n s t r u c t i o n s  f o r  t h e  
p repa ra t i on  of  addenda t o  t h e  CPCEI s p e c i f i c a t i o n .  

2.1 CPCEI S p e c i f i c a t i o n  

The computer program c o n t r a c t  end i t e m  (CPCEI) 
s p e c i f i c a t i o n  i s  t h e  d e t a i l e d  s p e c i f i c a t i o n  of 
computer programs which have been des igna t ed  a s  
end i tems  by t h e  procur ing  agency. The two p a r t s  
t o  t h e  CPCEI s p e c i f i c a t i o n  a r e :  

P a r t  I - Performance and Design Requirements: 

This  pax t  i s  used t o  s p e c i f y  r equ i r e -  
ments p e c u l i a r  t o  t h e  des ign ,  development, 
t es t ,  and q u a l i f i c a t i o n  of  t h e  CPCEI. 
P a r t  I i s  u s u a l l y  a  product  of t h e  
d e f i n i t i o n  phase and i s  used t o  c o n t r a c t  
f o r  t h e  des ign  and development of t h e  CPCEI. 

P a r t  I1 - Computer Program Technica l  ~ e s c r i p t i o n :  

The P a r t  I1 s p e c i f i c a t i o n  i s  t h e  d e t a i l e d  
t e c h n i c a l  d e s c r i p t i o n  of a  CPCEI a s  
a c t u a l l y  implemented by t h e  c o n t r a c t o r .  
The P a r t  I1 s p e c i f i c a t i o n  i s  a  product  
of  a  program a c q u i s i t i o n  phase and i s  one 
of t h e  i n s t rumen t s  used f o r  CPCEI 
acceptance.  The P a r t  I1 s p e c i f i c a t i o n  
d e f i n e s  t h e  product  con f igu ra t i on  base- 
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line. It also serves as an instrument for sub- 
sequent use by in service and/or contractor 
personnel in diagnosing trouble, making adap- 
tation changes, and designing modifications to 
the CPCEI . 

2.2 Specification Addenda 

An addendum to a CPCEI specification establishes requirements 
for a new end item which, in terms of performance and design, 
is so much like an existing CPCEI that it is desirable to 
refer to an existing specification on an "add" and "delete" 
basis. 

3. APPLICABILITY 

This exhibit is applicable to NASA agencies and NASA contractors 
responsible for the development of computer programs which are 
classified as end items. Guidelines for the selection of end items 
are given in Exhibit XI. Each contractor to the Goverpent shall 
be responsible for compliance by his subcontractors, vendors, and 
suppliers to the extent that his subcontractors, vendors, and sup- 
pliers participate in the preparation of this type of specification. 

4. APPLICABLE DOCUMENTS 

DSM 4120.3-M 1 April 1966 "Standardization Policies, Pro- 
cedures and Instructions" 

Exhibit X "Requirements for Configuration 
Identification Numbers" 

MIL-STD-480 30 October 1968 "Configuration Control - Engineerinc 
Changes, Deviations and Waivers" 

5. EXPLANATION OF TERMS 

(See Exhibit XVII) 

6. PROCEDURAL REQUIREMENTS 

These procedures are based on the policies and practices of the 
procuring agency for configuration management. It is recommended 
that contractors review these policies and practices as part of 
implementing the procedural requirements in this exhibit. 

6.1 Computer Program Contract End Item Detail Specification 

The CPCEI specification defines requirements for a computer 
program that has been identified as a CPCEI. The CPCEI speci- 
fication is composed of two distinct parts. Each of which has 
distinct and different uses in the contractual control of CPCEI ac- 
quisition. Each of the two parts, when prepared to comply with 
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t h e s e  i n s t r u c t i o n s ,  i s  complete i n  c o n t e n t  and format  w i t h  
r e s p e c t  t o  i t s  in tended  use.  The CPCEI s p e c i f i c a t i o n  
i s  c o n t r o l l e d  and accounted a s  an e n t i t y ,  u s ing  a  s i n g l e  
end i t e m  c o n f i g u r a t i o n  c h a r t ,  and a  s i n g l e  s p e c i f i c a t i o n  
change log .  (See E x h i b i t  V I I )  

P a r t  I i s  a p roduc t  of a  program d e f i n i t i o n  phase o r  
requirements  a n a l y s i s  and i s  t h e  t e c h n i c a l  requirements  
document used t o  c o n t r a c t  f o r  de s ign  and development of 
t h e  CPCEI. Con t r ac to r  compliance wi th  P a r t  I i s  d e t e r -  
mined by e v a l u a t i o n  of q u a l i f i c a t i o n  and o t h e r  tes t  
r eco rds .  The P a r t  I s p e c i f i c a t i o n  d e s c r i b e s  i n  
mathematical ,  l o g i c a l ,  and o p e r a t i o n a l  language a l l  
of t h e  d e t a i l  necessary  t o  i n i t i a t e  and c a r r y  o u t  t h e  
des ign  of a  r e q u i r e d  computer program c o n t r a c t  end i t e m .  
I n  a d d i t i o n  t o  p rov id ing  t h e  primary "des ign  t o "  guide 
f o r  t h e  computer programming des ign  and development 
e f f o r t  du r ing  t h e  a c q u i s i t i o n  phase,  t h i s  document pro- 
v ides  ( a )  t h e  b a s i s  f o r  approva l  by t h e  procur ing  and 
us ing  agenc ies  of t h e  f i n e  d e t a i l  of t h e  performance of 
t h e  computer programs t o  be  developed,  (b )  t h e  ins t rument  
which d e f i n e s  a l l  e s s e n t i a l  i n t e r f a c e s  wi th  o t h e r  com- 
p u t e r  programs, equipment, and communications l i n k s ,  
(c)  t h e  d i r e c t  b a s i s  f o r  t h e  development of suppor t  
documentation a s s o c i a t e d  w i t h  o p e r a t i o n  and use  of t h e  
computer program, and (d) t h e  b a s i c  v e h i c l e  f o r  con- 
f i g u r a t i o n  c o n t r o l  of  t h e  des ign  of  t h e  CPCEI throughout  
a c q u i s i t i o n  and o p e r a t i o n a l  phases  of t h e  system cyc le .  

P a r t  I1 of t h e  CPCEI s p e c i f i c a t i o n  i s  a  product  of t h e  
a c q u i s i t i o n  phase.  I t  p rov ides  a  complete t e c h n i c a l  
d e s c r i p t i o n  of t h e  CPCEI f u n c t i o n s ,  s t r u c t u r e s ,  ope ra t i ng  
environment,  and c o n s t r a i n t s ,  d a t a  o r g a n i z a t i o n ,  diagram- 
ma t i c /na r r a t i ve  f lows,  and source  statement/machine 
language l i s t i n g s .  P a r t  I1 must be i d e n t i c a l  t o  t h e  
a c t u a l  CPCEI which r e s u l t s  from t h e  c o n t r a c t o r ' s  develop- 
mental work du r ing  t h e  a c q u i s i t i o n  phase,  and which i s  
q u a l i f i e d  ( o r  t o  be q u a l i f i e d )  under t h e  t e r m s  and con- 
d i t i o n s  of t h e  c o n t r a c t  a s  meeting t h e  d e t a i l e d  performance 
requirements  i n i t i a l l y  s p e c i f i e d  i n  P a r t  I of t h e  C P C E I  
d e t a i l  S p e c i f i c a t i o n .  The i n t e g r i t y  of P a r t  I1 i s  e s t a b -  
l i s h e d  by F i r s t  A r t i c l e  Conf igura t ion  In spec t ion  (FACI) 
p r i o r  t o  i t s  acceptance by t h e  procur ing  agency. Accep- 
tance  i s  dependent upon t h e  accuracy and completeness w i th  
which it d e s c r i b e s  bo th  t h e  g r o s s  and d e t a i l e d  s t r u c t u r e  
and func t ion ing  of t h e  computer program. 

6 . 2  Addenda t o  Computer Program Con t r ac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n s  
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O r i g i n a t i o n  of an addendum t o  a CPCEI d e t a i l  s p e c i f i c a -  
t i o n  c r e a t e s  a  new s p e c i f i c a t i o n .  I t  i s  used when an 
i t e m  t o  be designed and developed i s  s o  l i k e  an e x i s t i n g  
CPCEI t h a t  it i s  d e s i r a b l e  t o  restrict  des ign  a c t i v i t y  
t o  "engineer  t o  t h e  same c r i t e r i a ,  w i th  t h e s e  a d d i t i o n s /  
d e l e t i o n s . "  An addendum changes a  b a s i c  CPCEI d e t a i l  
s p e c i f i c a t i o n  by adding o r . d e l e t i n g  requi rements  on a  
paragraph-by-paragraph b a s i s .  Addenda s h a l l  be iden-  
t i f i e d  wi th  a  s p e c i f i c  i s s u e  of a  b a s i c  s p e c i f i c a t i o n .  
The s p e c i f i c a t i o n  s o  c r e a t e d  ( b a s i c  s p e c i f i c a t i o n  p l u s  
addenda) t hen  becomes c o n t r o l l e d  and maintained a s  a  
s e p a r a t e  and d i s t i n c t  s p e c i f i c a t i o n ,  t o  be updated and 
r e v i s e d  a s  neces sa ry ,  independent  of changes t o  t h e  
b a s i c  s p e c i f i c a t i o n  from which it was c r e a t e d .  

6.3 De ta i l ed  I n s t r u c t i o n s  f o r  t h e  P repa ra t i on  of  t h e  CPCEI 
S p e c i f i c a t i o n  

The c o n t e n t s  of t h e  CPCEI S p e c i f i c a t i o n  s h a l l  be a r ranged  
i n  accordance wi th  t h e  format  and paragraph headings 
given i n  6 .3 .1  ( P a r t  I )  and 6.3.2 ( P a r t  11) . General  
d e v i a t a t i o n s  from t h e  requirements  of t h i s  e x h i b i t  r e q u i r e  
p r i o r  approva l  of t h e  p rocu r ing  agency. Each CPCEI 
d e t a i l  s p e c i f i c a t i o n  which d e v i a t e s  from t h e  g e n e r a l  r e -  
quirements  of t h i s  e x h i b i t  s h a l l  c i t e ,  i n  S e c t i o n  10 
"Appendix", t h e  procur ing  agency in s t rumen t  a u t h o r i z i n g  
t h e  d e v i a t i o n .  For  convenience i n  d e s c r i b i n g  t h e  minimum 
e s s e n t i a l  c o n t e n t ,  t h e  paragraphs o u t l i n e d  i n  6 .3 .1  and 
6.3.2 a r e  arranged i n  a  format  which s h a l l  apply i f  t h e  
s p e c i f i c a t i o n  i s  t o  be  i s s u e d  a s  a  s i n g l e  document. How- 
e v e r ,  each p a r t  of t h e  s p e c i f i c a t i o n  r e q u i r e d  f o r  a  l a r g e  
computer program i s  t y p i c a l l y  t o o  complex and bulky 
t o  be publ i shed  and d i s t r i b u t e d  p h y s i c a l l y  i n  one bound 
volume. I n  t h i s  ca se ,  each p a r t  may be a r ranged  
i n t o  s e p a r a t e  volumes corresponding t o  i n d i v i d u a l  
f u n c t i o n a l  e lements ,  o r  a s  determined by mutual agree-  
ment between t h e  c o n t r a c t o r  and t h e  p rocu r ing  agency 
t o  m e e t  t h e  requirements  of a  p a r t i c u l a r  system. 

Note: I n  t h e  d e s c r i p t i o n s  t o  fo l low,  t h e  term "computer 
program component" (CPC) i s  used t o  denote  t h e  s e p a r a t e l y  
produced subprograms which comprise a  CPCEI. These sub- 
programs a r e  u s u a l l y  s e p a r a t e l y  compilable ,  perform a  
s p e c i f i e d  func t ion  o r  se t  of f u n c t i o n s  t h a t  a r e  r e l a t e d ,  
and a r e  produced by a  s i n g l e  programmer. The P a r t  I1 
S p e c i f i c a t i o n  c o n t a i n s  a  d e t a i l e d  d e s c r i p t i o n  of  each 
CPC i n  a  CPCEI and denotes  t h e  r e l a t i o n s h i p  between them. 
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6 .3 .1  CPCEI P a r t  I S p e c i f i c a t i o n  

  his subparagraph con ta in s  a  d e s c r i p t i o n  of  
t h e  paragraph headings of a  CPCEI P a r t  I 
S p e c i f i c a t i o n .  

r e f e r enced  t o  Sample Format "A" : 

" S p e c i f i c a t i o n  Number" An i d e n t i f i e r  unique,  w i th in  
t h e  system, t o  t h i s  CPCEI. 
(See E x h i b i t  X.  ) For 
CPCEI's, t h e  f i r s t  two ( 2 )  
c h a r a c t e r s  ( t h e  p r e f i x  code) 
s h a l l  be "CG". 

"Revision I d e n t i f i c a t i o n "  S e q u e n t i a l l y  ass igned  c h a r a c t e r  (s)  
t o  uniquely i d e n t i f y  each r e -  
v i s i o n  of t h e  s p e c i f i c a t i o n .  

"Release Date" Date formal ly  r e l e a s e d  by t h e  
p repa r ing  agency,. 

Note: The s p e c i f i c a t i o n  number and r e v i s i o n  i d e n t i f i c a t i o n  may 
be composed of e i t h e r ,  o r  bo th ,  a lpha  and/or numeric char- 
a c t e r s .  Under no circumstances s h a l l  t h e  combination o f  
s p e c i f i c a t i o n  number and r e v i s i o n  i d e n t i f i c a t i o n  exceed 15 
c h a r a c t e r s .  (See Exh ib i t  X . ) 

Contrac t  End Item Number. 
(See E x h i b i t  X . )  

"Approved Nomenclature" I n  accordance w i th  E x h i b i t  X 
and s t anda rd  p r a c t i c e .  

"System I d e n t i f i c a t i o n "  L i s t  t h e  system o r  systems which 
t h e  CPCEI i s  designed t o  suppor t .  
For CPCEIs which cannot  be iden-  
t i f i e d  wi th  s p e c i f i c  systems,  e n t e r  
t h e  phrase  "Not System Computer 
Programs". 

The t i t l e  page s h a l l  be followed by in t roduc to ry  m a t e r i a l  a s  
app rop r i a t e ,  i nc lud ing  t h e  End I tem Conf igura t ion  Char t  and t h e  
S p e c i f i c a t i o n  Change Log. 



EXHIBIT XVIII 

Intro.du.ctdry Pag.e." - (Par.t I' 'o'f CPCE I' 'Spec.if'i'c'a't'i'on ) - 
The introductory page shall conform to the format of - -  - 

Sample Format "B". The identifying information appear- 
ing on this page shall be identical to the respective 
element of information appearing on the CEI specifi- 
cation title page. The preparing activity and the 
NASA office with computer program responsibility for 
the CPCEI shall validate the basic Part I in the ap- 
proval blocks. A general outline of the following 
paragraphs is given in Sample Format "C". 

Section'l, "Scope" - This section of the CPCEI specifi- 
cation shall begin with the following opening phrase: 
"This part of this specification establishes the re- 
quirements for performance, design, test, and qualifi- 
cation of a CPCEI identified as (insert nomenclature 
and contract end item number). This CPCEI is used to 
(provide) (accomplish) .... This CPCEI requires ...." Subsequent sentence-paragraph(s) shall contain 
a summary of the purpose of the specification, a brief 
description of the functions to be performed, and a 
brief summary of the content and composition of the 
specification. 

Section 2, "Applicable Documents" - This section of 
the CPCEI specification shall begin with the following 
lead phrase: "The following documents, of exact issue 
shown, form a part of this specification to the extent 
specified herein. In the event of conflict between 
documents referenced here and the detailed content of 
Sections 3, 4, and 10, the detailed requirements in 
Sections 3, 4, and 10 shall be considered superseding 
requirements." Those documents (specifications, 
standards, drawings, bulletins, manuals, etc.) which 
are applicable to paragraphs within other sections 
of the specifications shall be listed. Within the 
body of the specification, reference to those docu- 
ments shall be by reference to their basic document 
number or other definitive designation. The format 
in listing the applicable documents shall comply with 
the Defense Standardization Manual 4120.3-M. 

Section 3, '"Requirement's" - This section shall con- 
tain performance and design requirements for the 
CPCEI: This section shail include the functional 
requirements for the CPCEI and establish those 
requirements which will be used for verifica- 
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tiion during test. This  s e c t i o n  s h a l l  de f ine  t h e  CPCEI and 
spec i fy  design c o n s t r a i n t s  and s tandards  necessary t o  a s su re  
compa t ib i l i ty  of t h e  CPCEI with o t h e r  computer programs and 
equipments. Performance and design requirements included 
he re in  a r e  a l l o c a t e d  from, i d e n t i c a l  wi th ,  o r  i n  recogni t ion  
o f ,  requirements e s t a b l i s h e d  by t h e  system s p e c i f i c a t i o n .  
Requirements included i n  t h e  system s p e c i f i c a t i o n ,  which 
a r e  d i r e c t l y  r e l a t e d  t o  requirements s p e c i f i e d  he re in ,  s h a l l  
be incorpora ted  by reference .  Requirements s h a l l  be speci-  
f i e d  t o  t h e  l e v e l  of d e t a i l  necessary t o  e s t a b l i s h  l i m i t s  
f o r  design.  Q u a n t i t a t i v e  requirements s h a l l  be s p e c i f i e d  
wi th in  the  t h r e e  p r i n c i p a l  subparagraphs included he re in .  
General and d e s c r i p t i v e  m a t e r i a l  may,be included i n  t h e  
b a s i c  Sect ion  3. 

Paragraph 3.1, "Performance" - This paragraph s h a l l  spec i fy  
the  func t iona l  reauirements of t h e  CPCEI. Q u a n t i t a t i v e  re- 
quirements s h a l l  6e s p e c i f i e d  wi th in  the  p r i n c i p a l  sub- 
paragraphs included he re in .  General and d e s c r i p t i v e  m a t e r i a l  
may be included i n  b a s i c  paragraph 3.1. 

B 

Paragraph 3.1.1, "System Requirements" - This paragraph s h a l l  
spec i fy  t h e  l i m i t s  and/or c a p a c i t i e s  of the  CPCEI performance. 
Requirements s p e c i f i e d  h e r e i n  a r e  t h e  product  of a n a l y s i s ,  
a s  w e l l  a s  those  contained i n  t h e  system s p e c i f i c a t i o n .  These 
c h a r a c t e r i s t i c s  a r e  t h e  performance parameters which must be 
s p e c i f i e d  t o  cons t ra in  design wi th in  requirements e s t a b l i s h e d  
by primary mission/use of t h e  CPCEI, e .g. ,  f o r  a space t rack-  
ing  system; t h i s  could inc lude  t r a c k  capaci ty ,  number and type 
of i n p u t s  processed,  e t c .  Requirements included he re in  s h a l l  
be s t a t e d  i n  q u a n t i t a t i v e  t e r m s ,  wi th  to le rances  where app l i -  
cable.  

Paragraph 3.1.2, "Operat ional  Requirements" - This paragraph 
s h a l l  spec i fy ,  i n  subparagraphs def ined below, t h e  opera t iona l  
requirements of t h e  CPCEI. Requirements s h a l l  be s t a t e d  i n  
q u a n t i t a t i v e  terms,  with to le rances  where app l i cab le .  General 
and d e s c r i p t i v e  ma te r i a l  may be included i n  b a s i c  paragraph 
3.1.2, which s h a l l  incorpora te ,  e i t h e r  d i r e c t l y  o r  by reference ,  
a func t iona l  block diagram o r  equ iva len t  r ep resen ta t ion  of the  
CPCEI. The graphic  p o r t r a y a l  s h a l l  be accomplished t o  t h e  l e v e l  
of  d e t a i l  necessary t o  i l l u s t r a t e  the  func t iona l  opera t ion  of t h e  
CPCEI ,  t he  r e l a t i o n s h i p s  between these  funct ions ,  and t h e  
r e l a t i o n s h i p s  between t h e  func t ions  and o t h e r  i d e n t i f i e d  
system funct ions .  This diagram i s  n o t  intended t o  be re- 
s t r i c t i v e  on computer program design i n  any way. 

Requirements f o r  s e p a r a t e l y  i d e n t i f i e d  CPCEI func t ions  s h a l l  
be descr ibed i n  subsequent paragraphs a s  appropr ia te .  A 
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subparagraph s h a l l  be included f o r  each opera t iona l  func t ion ,  
p l u s  s p e c i a l  funct ions  such a s  sequencing c o n t r o l ,  d i s p l a y s ,  
e r r o r  de tec t ion  and recovery, i n p u t  and output  c o n t r o l ,  r e a l -  
time d iagnos t i c s ,  o p e r a t i o n a l  d a t a  recording,  e t c .  The des- 
c r i p t i o n s  of  t h e s e  CPCEI f u n c t i o n a l  requirements s h a l l  inc lude  
the  r e l a t i v e  sequencing, p e r i o d i c i e s ,  opt ions ,  and o t h e r  
important  r e l a t i o n s h i p s  of each a s  appropr ia te .  

Paragraph 3.1.2.1, "Function 1 "  - The b a s i c  paragraph s h a l l  
begin wi th  d e s c r i p t i v e  and in t roduc to ry  m a t e r i a l  which de f ines  
t h e  funct ion  and i t s  r e l a t i o n s h i p  t o  o t h e r  funct ions .  Then, 
t h e  fol lowing t h r e e  subparagraphs s h a l l  spec i fy  t h e  quan t i t a -  
t i v e  requirements concerning the  funct ion ,  

Paragraph 3.1.2.1.1, "Source and Type of Inputs"  - This para- 
graph s h a l l  spec i fy  the  s o u r c e ( s )  and t y p e ( s )  of inpu t  informa- 
t i o n  assoc ia ted  with t h i s  func t ion  of the  CPCEI. This s h a l l  
inc lude  a  d e s c r i p t i o n  of  t h e  information,  i t s  source (s) and, i n  
q u a n t i t a t i v e  t e r m s ,  u n i t s  of measure, l i m i t s  and/or ranges of 
u n i t s  of measures, accuracy/precision requirements,  frequency 
of a r r i v a l  information,  e t c . ,  where appl icable .  

Paragraph 3.1.2.1.2, "Dest ina t ion  and Types of Outputs" - This 
paragrapb s h a l l  spec i fy  the  d e s t i n a t i o n  (s) and type  ( s )  of 
output  information assoc ia ted  with t h i s  function-of t h e  CPCEI 
a s  a  r e s u l t  of t h e  process ing descr ibed i n  paragraph 3.1.2.1.3. 
This  s h a l l  inc lude  a d e s c r i p t i o n  of the  information,  i t s  d e s t i -  
na t ion  (s) and, i n  q u a n t i t a t i v e  terms,  u n i t s  of measure, 
accuracy/precision requirements,  frequency of output  information,  
e t c . ,  where app l i cab le .  

Paragraph 3.1.2.1.3, "Information Processing" - This para- 
graph s h a l l  spec i fy  t h e  information process ing assoc ia ted  
wi th  t h i s  funct ion .  The paragraph s h a l l  incorpora te  a  d e t a i l e d  
prose  and mathematical d e s c r i p t i o n ,  inc luding necessary l o g i c a l  
concepts ,  t iming requirements,  mathematical techniques,  re- 
qu i red  accuracies  with to le rances ,  d a t a  manipulation considera-  
t i o n s ,  and opt ions .  A graphic  p o r t r a y a l  of t h i s  funct ion  s h a l l  
be included f o r  c l a r i t y  a s  appropr ia t e .  

Paragraph 3.1.2.n, "Function n u -  

Paragraph 3.1.2.n.1, "Source and Type of Inputs"  - 
Paragraph 3.1.2.n.2, "Dest ina t ion  and Types of Outputs" - 
Paragraph 3.1.2.n.3, "Information Processing" - 
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Paragraph 3.1.3, "Data Base Requirements" - This paragraph 
s h a l l  spec i fy ,  i n  d e s c r i p t i v e  and q u a n t i t a t i v e  terms, t h e  
requirements f o r  a l l  parameters which a f f e c t  t h e  design of t h e  
CPCEI. The d e t a i l e d  d e f i n i t i o n  of parameters s h a l l  inc lude  
a d e s c r i p t i o n  of t h e  d a t a  and q u a n t i t a t i v e  d e f i n i t i o n s  of u n i t s  
of measure, ranges of u n i t s  of measure, and accuracy/precision 
requirements where app l i cab le .  I n  add i t ion ,  wherever app l i cab le ,  
t h i s  paragraph s h a l l  spec i fy  t h e  methods necessary t o  convert  
these  parameters i n t o  a form s u i t a b l e  f o r  use by t h e  computer 
program. I n  t h e  case  of a  m u l t i - s i t e  system i n  which t h e  
a c t u a l  d a t a  va lues  of c e r t a i n  parameters w i l l  vary among s i t e  
i n s t a l l a t i o n s ,  the  complete set of such s i t e  adapta t ion  para- 
meters s h a l l  be i d e n t i f i e d  e i t h e r  d i r e c t l y  i n  a  sepa ra te  sub- 
paragraph o r  by reference  . 
Paragraph 3.1.4, "Human Performance" - Human performance/ 
human engineerinq requixements f o r  the  CPCEI s h a l l  be s p e c i f i e d  
i n  t h i s  paragraph; f o r  example, minimum times f o r  human- decis ion  
making, maximum time f o r  program responses,  maximum dksplay 

- - 

d e n s i t i e s  o E  information,  c l a r i t y  requirements f o r  d i s p l a y s ,  
e t c .  For CPCEIs which d i r e c t l y  suppor t  a  s y s t e m ( s ) ,  t h i s  
paragraph s h a l l  c i t e  t h e  appropr ia t e  paragraph(s)  of the  
system s p e c i f i c a t i o n  which e s t a b l i s h  t h e  human performance/ 
human engineer ing  requirements f o r  a l l  system equipment, and 
incorpora te  requirements p e c u l i a r  t o  t h i s  CPCEI on an add 
and/or d e l e t e  b a s i s .  

Paragraph 3.2, "CPCEI Def in i t ion"  - This paragraph s h a l l ,  i n  
subparagraphs included he re in ,  spec i fy  t h e  func t iona l  r e l a -  
t i o n s h i p  of t h e  CPCEI t o  o t h e r  e ~ u i p m ~ n t / c o m p u t e r  programs 
and i d e n t i f y  government furnished computer programs incor-  
pora ted  i n  t h e  CPCEI. General and/or d e s c r i p t i v e  m a t e r i a l  
may be included i n  b a s i c  paragraph 3.2. 

Paragraph 3.2.1, " I n t e r f a c e  Requirements" - This paragraph 
s h a l l  spec i fy ,  e i t h e r  d i r e c t l y  o r  by re fe rence ,  requirements 
imposed on t h e  design of t h e  CPCEI because of i t s  r e l a t i o n -  
s h i p  t o  o t h e r  equipment/computer programs. I t  s h a l l  a l s o  inc lude  
d e t a i l e d  i n t e r f a c e  d e f i n i t i o n s  r e s u l t i n g  from con t rac to r  
a n a l y s i s  and requirements contained i n  the  system specifics- ' 

t i o n .  General and/or d e s c r i p t i v e  m a t e r i a l  may be included i n  
b a s i c  paragraph 3.2.1. Q u a n t i t a t i v e  requirements s h a l l  be 
included i n  t h e  subparagraphs included he re in .  

Note: I n t e r f a c e s  def ined i n  t h i s  s e c t i o n  s h a l l  inc lude ,  a t  
a  minimum, a l l  r e l e v a n t  c h a r a c t e r i s t i c s  of t h e  computer, such 
a s  memory s i z e ,  word s i z e ,  access  and opera t ion  t imes,  i n t e r r u p t  
c a p a b i l i t i e s ,  and s p e c i a l  hardware c a p a b i l i t i e s .  I f  the  
compiler/assembler i s  another ,  o r  p a r t  of another ,  CEI, t h e  
computer program language(s)  t o  be employed s h a l l  be s p e c i f i e d  
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a s  one of t h e  i n t e r f a c e s  i n  subparagraph 3.2.1.2. I f  t h e  
compiler/assembler i s  a Government-furnished component t o  be 
incorpora ted  i n t o  th&s  CPCEI, it s h a l l  be referenced i n  sub- 
paragraph 3.2-2. I f  t h e  compiler/assembler i s  t o  be cons t ructed  
a s  p a r t  of the  development of t h i s  CPCEI, the  language charac ter -  
i s t i c s  a r e  t o  be def ined under paragraph 3.1, "Operat ional  Re- 
quirements ". 
Paragraph 3.2.1.1, " I n t e r f a c e  Block Diagram" - The r e l a t i o n -  
s h i p  of t h e  CPCEI t o  o t h e r  equipment/computer programs with 
which it must i n t e r f a c e  s h a l l  be g raph ica l ly  portrayed i n  
t h i s  paragraph. This  paragraph s h a l l  incorpora te ,  i n  sub- 
paragraphs a s  appropr ia t e ,  e i t h e r  d i r e c t l y  o r  by re fe rence ,  
a  func t iona l  block diagram o r  equivalent  r ep resen ta t ion  of 
t h e  i n t e r f a c e  requirements of  t h e  CPCEI. The graphic  por- 
t r a y a l  of  t h e  CPCEI s h a l l  be accomplished t o  the  l e v e l  of 
d e t a i l  necessary t o  i d e n t i f y  t h e  f u n c t i o n a l  i n t e r f a c e s  be- 
tween t h e  CPCEI  and o t h e r  i d e n t i f i e d  equipment/computer 
programs. 

Paragraph 3.2.1.2, "Detai led I n t e r f a c e  Def in i t ion"  - This 
paragraph s h a l l  spec i fy ,  i n  subparagraphs a s  appropr ia t e ,  
t h e  func t iona l  r e l a t i o n s h i p  of the  CPCEI t o  i n t e r f a c i n g  
equipment and computer programs. This  information s h a i l  be 
given i n  q u a n t i t a t i v e  t e r m s ,  wi th  t o l e r a n c e s  where app l i cab le ,  
t o  the  l e v e l  of d e t a i l  necessary t o  permit  design of t h e  CPCEI. 
Functional  i n t e r f a c e s  s h a l l  spec i fy  the  input /output  requi re-  
ments of t h e  CPCEI i n  terms of d a t a  r a t e ,  message format,  etc. 
I n  add i t ion ,  t h i s  paragraph s h a l l  spec i fy  design requirements 
imposed upon o t h e r  equipment/computer programs a s  a  r e s u l t  
of t h e  design of  t h i s  CPCEI, e .g. ,  card formats,  ope ra to r  
console equipment, d i s p l a y  formats,  e t c .  This  paragraph 
s h a l l  incorpora te ,  e i t h e r  d i r e c t l y  o r  by re fe rence ,  i n t e r f a c e  
drawings and/or o t h e r  documentation necessary t o  spec i fy  t h e  
f u n c t i o n a l  i n t e r f a c e s  of t h i s  CPCEI with o t h e r  equipment/ 
computer programs. 

Paragraph 3.2.2, "Government-Furnished Property L i s t "  - This 
paragraph s h a l l  l i s t  t h e  government-furnished computer programs 
which t h e  CPCEI must be designed t o  incorpora te .  The l i s t i n g  
s h a l l  i d e n t i f y  t h e  programs by nomenclature, s p e c i f i c a t i o n  
number, model number i f  appropr ia t e ,  and assoc ia ted  documenta- 
t i o n .  

Paragraph 3.3, "Design Requirements" - This paragraph s h a l l  
spec i fy ,  i n  appropr ia t e  subparagraphs, requirements which 
a f f e c t  t h e  design of t h e  CPCEI and a r e  d i s t ingu i shab le  fnom 
t h e  performance requirements of paragraph 3.1. These re- 
quirements r e s u l t  from genera l  cons idera t ions  of CPCEI use- 
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a b i l i t y .  These may inc lude  b u t  a r e  n o t  l i m i t e d  t o  requi re-  
ments f o r :  

a .  The use of programming s tandards  t o  a s su re  com- 
p a t i b i l i t y  among computer program components (CPC- 
subprograms o r  groups of func t iona l ly  r e l a t e d  sub- 
programs) . 

b. Program organ iza t ion ,  such a s  o v e r a l l  program 
segmentation. 

c. Program design r e s u l t i n g  from considera t ion  of 
modif ica t ions  t o  t h e  CPCEI dur ing opera t ion;  f o r  
example, on- s i t e  modif ica t ion  requirements and 
th,e permiss ib le  amount of opera t iona l  degradation 
allowed during i n s t a l l a t i o n  of modificat ions may 
be s p e c i f i e d .  

d. Spec ia l  f e a t u r e s ,  t o  f a c i l i t a t e  the  t e s t i n g  of 
t h e  CPCEI. For example, s p e c i a l  procedures f o r  
t h e  design of oomputer program component i n t e r -  
f aces ,  requirements f o r  in termedia te  p r i n t o u t s ,  
and commentary on t h e  program l i s t i n g  may be re-  
qui red .  

e. Expandabil i ty,  t o  f a c i l i t a t e  t h e  growth of t h e  CPCEI. 

Sect ion  4,  "Qua l i ty  Assurance Prosrisions" - Requirements f o r  
formal v e r i f i c a t i o n  of t h e  performance of t h e  CPCEI i n  accord- 
ance with t h e  requirements of Sect ion  3 of t h i s  s p e c i f i c a t i o n  
s h a l l  be s p e c i f i e d  i n  t h i s  paragraph. Formal v e r i f i c a t i o n  of 
performance of t h e  CPCEI s h a l l  determine acceptance of t h e  
CPCEI. This paragraph s h a l l  speci fy  formal v e r i f i c a t i o n  re- 
quirements t o  a  l e v e l  of d e t a i l  which: 

a. Designates v e r i f i c a t i o n  requirements and methods 
i n  S@ct ion 4 f o r  performance and design requi re-  
ments i n  Sect ion  3 .  The methods of v e r i f i c a t i o n  
t o  be s p e c i f i e d  he re in  may inc lude  inspec t ion  of 
t h e  CPCEI, review of a n a l y t i c a l  d a t a ,  demonstration 
h e s t s ,  and review of test  da ta .  

b. S p e c i f i e s  requirements f o r  v e r i f i c a t i o n  t o  t h e  l e v e l  
of d e t a i l  necessary t o  c l e a r l y  e s t a b l i s h  t h e  scope 
and accuracy of t h e  test  method. 

c. Permits  ready i d e n t i f i c a t i o n  of each v e r i f i c a t i o n  
requirement s p e c i f i e d  i n  Sect ion  4 with t h e  appro- 
p r i a t e  performance/design requirement paragraph i n  
Sect ion  3 .  

d. Al loca tes  v e r i f i c a t i o n  requirements t o  t h e  sub- 
paragraphs included here in .  
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Note: - This s e c t i o n  s h a l l  no t  incorpora te ,  e i t h e r  d i r e c t l y  o r  by 
reference ,  d e t a i l e d  test planning documentation and opera t ing  
i n s t r u c t i o n s .  Requirements s p e c i f i e d  he re in  s h a l l  be t h e  b a s i s  
f o r  p repara t ion  and v a l i d a t i o n  of such documents. A l l  test/ 
v e r i f i c a t i o n  requirements s h a l l  be s p e c i f i e d  wi th in  t h e  sub- 
paragraphs included here in .  

Paragraph 4 . 1 ,  "Implementation Tes t  Requirements" - The term 
"Implementation Tes t"  is  def ined t o  inc lude  a l l  tests of the  
CPCEI o t h e r  than t h a t  accomplished during t h e  i n t e g r a t i o n  
tests ( see  paragraph 4 .2) .  The implementation t e s t  requi re-  
ments s h a l l  be s p e c i f i e d  i n  t h e  fol lowing subparagraphs. 

Subparagraph 4 . 1 . 1 ,  "Design and Development Test ing" - This 
subparagraph s h a l l  spec i fy  t h e  requirements f o r  computer 
program component and program t e s t s  conducted i n  t h e  acquis i -  
t i o n  phase p r i o r  t o  t h e  pre l iminary  q u a l i f i c a t i o n  t e s t s .  
These a r e  t e s t s  performed on t h e  i n d i v i d u a l  computer program 
components and groups of components t o  e s t a b l i s h  t h a t  t h e  
CPCEI i s  ready f o r  pre l iminary  q u a l i f i c a t i o n  t e s t i n g .  
These requirements s h a l l  be s p e c i f i e d  i n  s u f f i c i e n t  d e t a i l  
t o  permit design of such tests and t o  serve  a s  a  guide t o  
t h e  programmers i n  computer progEarn component debugging. 

Note: V e r i f i c a t i o n  requirements included i n  a  h igher  l e v e l  
s p e c i f i c a t i o n  ( e , g . ,  system s p e c i f i c a t i o n )  nay be incorpora ted  
by re fe rence  t o  avoid dup l i ca t ion .  

Subparagraph 4.1.2, "Prel iminary Q u a l i f i c a t i o n  Test ing" - 
This subparagraph s h a l l  i d e n t i f y  t h e  requirements f o r  pre- 
l i m i n a r y q u a l i f i c a t i o n  t e s t i n g . -  These tests s h a l l  v e r i f y  each 
requirement of Sect ion  3, which can be t e s t e d  i n  a  s imulated 
environment. They a r e  t y p i c a l l y  he ld  a t  t h e  c o n t r a c t o r ' s  
development f a c i l i t y  and may se rve  as  t h e  b a s i s  f o r  t r a n s f e r  
of the  CPCEI  t o  the  u s e r ' s  f a c i l i t y .  

This  subparagraph s h a l l  spec i fy  only those  prel iminary 
q u a l i f i c a t i o n  requirements which requ i re  formal recogni t ion  
by the  procuring agency. I t  s h a l l  spec i fy ,  t o  whatever 
e x t e n t  i s  p o s s i b l e ,  t h e  loca t ion  and r e l a t i v e  scheduling of 
t h e  t e s t s ,  t h e  computer-based system components which w i l l  
n o t  be a v a i l a b l e  (and hence must be simulated o r  ignored) ,  
t h e  o b j e c t i v e s  of t h e  tests, and t h e  program funct ions  t o  be 
t e s t e d .  

Subparagraph 4.1.3, "Special  T e s t  Requirements" - I n  t h i s  
subparagraph a l l  s p e c i a l  v e r i f i c a t i o n  test  requirements, i f  
any, n o t  included i n  t h e  above two subparagraphs s h a l l  be 
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Paragraph 4.2, "Integration Test Requirements" - This para- 
graph shall identify requirements specified in Section 3 
which cannot be verified until the CPCEI is assembled into or 
used with the computer-based system environment and other 
CPCEI's. Final verification that all requirements in Section 3 
have been satisfied shall be considered here. 

Integration test requirements shall be specified in the 
following subparagraphs. 

Subparagraph 4.2.1, "General" - This subparagraph shall 
specifiy CPCEI tests which are required in direct support of 
system integration, i.e., integration of the CPCEI, hardware, 
external environment (communication lines, etc.) and operating 
personnel into an operative computer-based system. Considera- 
tion should be given to the impact of training on CPCEI test 
design. Such tests, prior to formal acceptance tests, usually 
involve attempting to run parts of the CPCEI functions on a 
limited basis as components of the computer-based system are 
installed sequentially. This subparagraph shall identify 
each performance/design requirement to be verified in each 
test. 

Subparagraph 4.2.2, "Acceptance/Qualification Test" - This 
sub~araara~h shall s~ecifiv requirements for formal qualifi- 
cation of the integrated CPCEI -to demonstrate and/or -verify 
that the requirements established in Seetion 3 have been 
satisfied. This paragraph shall, in subparagraphs as appro- 
priate, specify the requirement and method of verification 
for the requirements specified in Section 3. 

Verification of the requirements may be accomplished by 
inspection, or review of analytical data, or by demonstration, 
or test and review of test data, or combinations of these. 

Section 5, "Preparation for Delivery" - This section is not 
amlicable to Part I of the CPCEI specification. Requirements 
fb; preparation of the CPCEI for shipment and deliveGy are con- 
tained in Section 5, Part Ii of this specification. 

Section 6, "Notes" - This section shall include information 
which is stated here for administrative convenience only and 
is not a part of the specification for the CPCEI in the con- 
tractual sense, i.e., it shall not include requirements which 
constrain design, development, and qualification of the CPCEI 
and require compliance by the contractor. 

This section of the specification shall include information 
of particular importance to the procuring agency in using 
this particular specification as a contractual instrument for 
acquisition of the CPCEI, either initially or for follow-on 
procurement. 
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Background information o r  r a t i o n a l e  which w i l l  be of a s s i s t a n c e  
i n  understanding t h e  s p e c i f i c a t i o n  i t s e l f  o r  using t h e  CPCEI 
it s p e c i f i e s  may be included h e r e i n ,  e . g . ,  t e c h n i c a l  d a t a  
ondering i n s t r u c t i o n s .  

Sect ion  10,  ?Appendixn - Requirements s p e c i f i e d  i n  the  appendix 
a r e  c o n t r a c t u a l l y  a  p a r t  of t h e  s p e c i f i c a t i o n ,  and t o  t h e  
e x t e n t  they impose requirements on design,  development, and 
q u a l i f i c a t i o n  of the  CPCEI, they must be s a t i s f i e d .  This 
s e c t i o n  may inc lude ,  b u t  n o t  be l i m i t e d  t o ,  requirements which 
a r e  : 

a .  Bound s e p a r a t e l y  f o r  convenience, a s  i n  t h e  case of 
a  c l a s s i f i e d  appendix o r  a  l a r g e  body of s t a t i s t i c a l  
da ta .  

b. Of a temporary n a t u r e ,  a s  i n  t h e  case of an i n t e r i m  
performance requirement p e c u l i a r  t o  e a r l y  t e s t  models 
of t h e  CPCEI. Requirements p e c u l i a r  t o  e a r l y  t e s t  
a r t i c l e s  of t h e  CPCEI s h a l l  be s p e c i f i e d  i n  an 
appendix which adds t o ,  d e l e t e s ,  changes, o r  es tab-  
l i s h e d  new requirements app l i cab le  t o  Sect ion  3 o r  4 
of P a r t  I. 

Ins t rumenta t ion  requirements f o r  t e s t  a r t i c l e s  of  t h e  CPCEI 
s h a l l  be s p e c i f i e d  only t o  t h e  l e v e l  of d e t a i l  necessary t o  
e s t a b l i s h  the  type and t o t a l  capaci ty  of t h e  ins t rumenta t ion .  
Requirements s p e c i f i e d  he re in  (with the  exception of i n s t r u -  
mentat ion) s h a l l  be s p e c i f i e d  t o  t h e  l e v e l  of d e t a i l  requi red  
by the  paragraphs i n  Sect ions  3 and 4 of P a r t  I t o  which they r e l a t e .  

I f  any terms, symbols, and abbrev ia t ions  a r e  used i n  t h e  body 
of t h i s  s p e c i f i c a t i o n  whose meanings a r e  no t  widely known, 
they may be def ined i n  a  Glossary i n  t h i s  sec t ion .  
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SAMPLE FORMAT "A" 

Specif icat ion No.  

R e v i s i o n  N o .  

R e l e a s e  D a t e  

CONTRACT END ITEM DETAIL S P E C I F I C A T I O N  
(COMPUTER PROGRAM) 

PERFORMANCE/DESIGN 
AND 

PRODUCT CONFIGURATION 
REQUIREMENTS 

(CEI N u m b e r )  

(APPROVED NOMENCLATURE) 

FOR 

(PROJECT OR SYSTEM NAME) (PROJECT OR SYSTEM) 

A p p r o v e d  by A p p r o v e d  by 
( P r e p a r i n g  A c t i v i t y )  (NASA O f f i c e )  

D a t e  A p p r o v a l  D a t e  

C o n t r a c t  N u m b e r  
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SAMPLE FORHAT "B" 

S p e c i f i c a t i o n  No. 

R e v i s i o n  No.  

R e l e a s e  D a t e  

CONTRACT END ITEM DETAIL SPECIFICATION 
(COMPUTER PROGRAM) 

PART I 

PERFORMANCE/DESIGN 
REQUIREMENTS 

( C E I  N u m b e r )  

(APPROVED NOMENCLATURE) 

FOR 

(PROJECT OR SYSTEM NAME) (PROJECT OR SYSTEM) 

A p p r o v e d  by A p p r o v e d  by 
( P r e p a r i n g  A c t i v i t y )  (NASA O f f i c e : .  

D a t e  A p p r o v a l  D a t e  

C o n t r a c t  N u m b e r  
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SAMPLE FORMAT "C" 

GENERAL OUTLIKE OF CPCEI SPECIFICATION PART I 

TITLE PAGE ( O v e r a l l  CPCEI S p e c i f i c a t i o n )  

INTRODUCTORY PAGE ( P a r t  I )  

1. SCOBE 

2.  APPLICABLE DOCUMENTS 

3 .  REQUIREMENTS 

3 . 1  P e r f o r m a n c e  

3 . 1 . 1  S y s t e m  R e q u i r e m e n t s  

3 . 1 . 2  O p e r a t i o n a l  R e q u i r e m e n t s  

3 . 1 . 2 . 1  F u n c t i o n  1 

3 . 1 . 2 . 1 . 1  S o u r c e  a n d  T y p e  of I n p u t s  

3 . 1 . 2 . 1 . 2  ~ e s t i n a t i o n  a n d  T y p e s  of O u t p u t s  

3 . 1 . 2 . 1 . 3  I n f o r m a t i o n  P r o c e s s i n g  

3 . 1 . 2 . 2  F u n c t i o n  2  

3 . 1 . 2 . n  F u n c t i o n  - n  

3 . 1 . 3  D a t a  B a s e  R e q u i r e m e n t s  

3 . 1 . 4  Human P e r f o r m a n c e  

3 . 2  CPCEI ~ e f i n i t i o n  

3 . 2 . 1  I n t e r f a c e  R e q u i r e m e n t s  

3 . 2 . 1 . 1  I n t e r f a c e  B l o c k  D i a g r a m  

3 . 2 . 1 . 2  D e t a i l e d  I n t e r f a c e  D e f i n i t i o n  

3 . 2 . 2  G o v e r n m e n t - F u r n i s h e d  P r o p e r t y  L i s t  

3 . 3  D e s i g n  R e q u i r e m e n t s  

X V I I I - 1 7  
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4. QUALITY ASSURANCE PROVISIONS 

4 . 1  I m p l e m e n t a t i o n  T e s t  R e q u i r e m e n t s  

4 . 1 . 1  D e s i g n  and D e v e l o p m e n t  T e s t i n g  

4 . 1 . 2  P r e l i m i n a r y  Q u a l i f i c a t i o n  T e s t  

4 . 1 . 3  S p e c i a l  T e s t  R e q u i r e m e n t s  

4 . 2  I n t e g r a t i o n  T e s t  R e q u i r e m e n t s  

4 . 2 . 1  G e n e r a l  

4 .2 .2  Acceptance/Qualification T e s t  

6 .  NOTES 

1 0 .  APPENDIX 
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6.3.2 CPCEI P a r t  I1 S p e c i f i c a t i o n  

This subparagraph desc r ibes  t h e  paragraph headings 
of a  CPCEI P a r t  I1 Spec i f i ca t ion .  

The o v e r a l l  o u t l i n e  of the  CPCEI Spec i f i ca t ion  P a r t  I1 i s  con- 
t a i n e d  i n  Sample Format "D" wi th  a l l  major paragraphs and sub- 
paragraph headings l i s t e d .  

Throughout t h e  P a r t  I1 S p e c i f i c a t i o n ,  t h e  phrase "Computer Program 
Component" i s  used t o  r e f e r  t o  subprograms ( s e p a r a t e l y  compilable 
groups of computer program i n s t r u c t i o n s  and d a t a )  o r  groups 
("packages") of func t iona l ly  r e l a t e d  subprograms. 

A d iscuss ion of the  contents  of these  major paragraphs and sub- 
paragraphs fol lows.  

" In t roductory  Page" - ( P a r t  I1 of CPCEI Spec i f i ca t ion)  - The 
in t roduc to ry  page s h a l l  conform t o  t h e  format of Sample For- 
mat "EM. The i d e n t i f i c a t i o n  appearing on this page s h a l l  be 
i d e n t i c a l  t o  t h e  r e spec t ive  elements of information appearing 
on the  CPCEI s p e c i f i c a t i o n  t i t l e  page. The procuring agency 
s h a l l  v a l i d a t e  t h e  b a s i c  P a r t  I1 i n  the  approval blocks.  

Sect ion  1, "Scope" - This  s e c t i o n  s h a l l  conta in  t h e  follow- 
i n g  l ead  phrase:  "This s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  requi re-  
ments f o r  complete i d e n t i f i c a t i o n  and acceptance of ( i n s e r t  
c o n t r a c t  end i t em number and nomenclature) t o  be formally 
accepted by t h e  procur ing agency, subsequent t o  es tabl i shemnt  
of t h e  product  conf igura t ion  base l ine .  The product  conf igura t ion  
base l ine  s h a l l  be e s t a b l i s h e d  by F i r s t  A r t i c l e  Configurat ion 
Inspect ion  (FACI) f o r  s e r i a l  number ( i n s e r t  CPCEI  s e r i a l  
number) . 
Sect ion  2, "Applicable Documents" 

This  s e c t i o n  of the  s p e c i f i c a t i o n  s h a l l  begin wi th  the  fol lowing 
l ead  phrase: "The fol lowing documents, of exact  i s s u e  
shown, form a p a r t  of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  
s p e c i f i e d  he re in .  In  t h e  event  of c o n f l i c t  between 
documents referenced here  and the  d e t a i l  content  of 
Sect ions  3 ,  4 ,  5, and 10,  the  d e t a i l  contents  of Sect ions  
3, 4 ,  5 ,  and 10 s h a l l  be considered a superseding requi re-  
ment." L i s t  those  documents ( s p e c i f i c a t i o n s ,  s tandards ,  
b u l l e t i n s ,  manuals, e t c . )  which a r e  app l i cab le  t o  paragraphs 
wi th in  o t h e r  s e c t i o n s  of the  s p e c i f i c a t i o n .  Within t h e  body 
of t h e  s p e c i f i c a t i o n ,  r e fe rence  t o  these  documents s h a l l  be 
by re fe rence  t o  t h e i r  b a s i c  document number o r  o t h e r  def in-  
i t i v e  des ignat ion .  
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Sect ion  3, "Requirements" 

This s e c t i o n  s h a l l  spec i fy  the  d e t a i l e d  conf igura t ion  of t h e  
CPCEI. This  s e c t i o n  s h a l l  conta in  a  complete t e c h n i c a l  
d e s c r i p t i o n  of t h e  CPCEI s t r u c t u r e  and funct ions ,  t h e  d a t a  
base,  and t h e  i n d i v i d u a l  CPC's. General and/or d e s c r i p t i v e  
ma te r i a l  may be included i n  b a s i c  Sect ion  3  lead  paragraph. 

Paragraph 3.1, "CPCEI C h a r a c t e r i s t i c s "  

This  paragraph s h a l l  conta in  a  d e s c r i p t i o n  of the  o v e r a l l  
s t r u c t u r e  and funct ions  of the  CPCEI. This d e s c r i p t i o n  s h a l l  
include:  t h e  a l l o c a t i o n  of funct ions  t o  t h e  CPCfs t h a t  com- 
p r i s e  t h e  CPCEI; flow c h a r t s ;  t iming and sequencing charac ter -  
i s t i c s  of t h e  CPCEI; and a  graphic  p o r t r a y a l  of s to rage  
a l l o c a t i o n ,  This d e s c r i p t i o n  s h a l l  be given i n  t h e  fol lowing 
paragraphs. 

Paragraph 3.1.1, "Functional  Al locat ion"  

The r e l a t i o n s h i p  of each computer program component (CPC) t o  
t h e  performance and design requirements of t h e  P a r t  I D e t a i l  
S p e c i f i c a t i o n  s h a l l  be s p e c i f i e d  i n  t h i s  paragraph. This  
r e l a t i o n s h i p  w i l l  be s p e c i f i e d  t o  t h e  l e v e l  of d e t a i l  necessary 
t o  i d e n t i f y  how the  computer program components a r e  a s soc ia ted  
with the  requirements of t h e  funct ions  s p e c i f i e d  i n  the  P a r t  I 
s p e c i f i c a t i o n .  I f  the  CPCfs a r e  grouped i n t o  func t iona l  e n t i t i e s  
("packages") f o r  sepa ra te  s t a g e s  of development and checkout, 
t h i s  grouping s h a l l  be de l inea ted .  

Paragraph 3.1.2, "CPCEI Flow Chart" 

This paragraph s h a l l  g raph ica l ly  por t r ay  t h e  opera t ions  per-  
formed by t h e  CPCEI. This  s h a l l  be done by a  ( s e r i e s  o f )  flow 
char t ( s ) '  which d e p i c t ( s )  the  processing being performed, t h e  
sequence of opera t ions  and the  dec i s ion  po in t s .  A " top- level"  flow 
c h a r t  s h a l l  be used t o  d e p i c t  i n  a  s i n g l e  f i g u r e  t h e  o v e r a l l  
information flow of t h e  CPCEI. This  diagram s h a l l  reference  
lower l e v e l  flow c h a r t s  included i n  t h i s  paragraph, a s  
appropr ia t e ,  t o  provide more d e t a i l e d  information.  The lowest 
l e v e l  flow c h a r t s  s h a l l  be those  which i d e n t i f y  a s  func t iona l  
e n t i t i e s  t h e  computer program components descr ibed i n  Sect ion  
3  below. A l l  symbols used i n  t h e  flow c h a r t  s h a l l  be def ined 
e i t h e r  d i r e c t l y  i n  t h i s  paragraph, o r  on t h e  i n d i v i d u a l  flow 
c h a r t  s h e e t s ,  o r  by re fe rence  t o  a  documented s e t  of s tandards .  

Paragraph 3.1.3, "CPCEI Timing and Sequencing" 

This paragraph s h a l l  desc r ibe  t h e  t iming and sequencing of oper- 
a t i o n s  of t h e  computer program components r e l a t i v e  t o  each o t h e r .  
I f  the  sequencing i s  dynamically con t ro l l ed  during t h e  CPCEI's 
opera t ions ,  t h i s  d e s c r i p t i o n  s h a l l  inc lude  t h e  method 
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f o r  sequence c o n t r o l  and t h e  l o g i c  and i n p u t  condi t ions  of 
t h a t  method. Such f a c t o r s  a s  t iming v a r i a t i o n s ,  p l u s  such 
i n t e r n a l  opera t ions  .as d a t a  t r a n s f e r s  i n  and ou t  of core ,  d i s c ,  
drum, o r  t a p e  memory, sens ing of d i s c r e t e  i n p u t  s i g n a l s ,  and 
the  t iming r e l a t i o n s h i p s  between i n t e r r u p t  opera t ions  wi th in  
the  CPCEI, s h a l l  be included.  

Paragraph 3.1.4, ' 'Storage Al locat ion"  

The r e l a t i o n s h i p  of t h e  CPCEI s to rage  requirements t o  the  t o t a l  
computer equipment s to rage  c a p a b i l i t y  s h a l l  be g raph ica l ly  
portrayed i n  t h i s  paragraph. This  paragraph s h a l l  incorpora te ,  
i n  subparagraphs a s  appropr ia t e ,  e i t h e r  d i r e c t l y  o r  by reference ,  
a  schematic diagram, o r  equ iva len t  r ep resen ta t ion .  This  
graphic  p o r t r a y a l  of t h e  CPCEI s h a l l  be accomplished t o  t h e  l e v e l  
of d e t a i l  necessary t o  i d e n t i f y  such requirements as:  Data base 
a l l o c a t i o n ,  computer program a l l o c a t i o n ,  computer temporary 
memory a l l o c a t i o n ,  and spa re  s to rage  a l l o c a t i o n .  I f  a l loca -  
t i o n s  cannot be s p e c i f i e d  p r e c i s e l y  o r  portrayed g raph ica l ly  i n  
a  manner meaningful f o r  program design,  the  algori thms used t o  
a l l o c a t e  s to rage  w i l l  be described.  

Paragraph 3.1.5, "Data Base C h a r a c t e r i s t i c s "  

This paragraph s h a l l  inc lude  a  d e t a i l e d  d e f i n i t i o n  of the  content  
and s to rage  l o c a t i o n  of each f i l e ,  t a b l e ,  and i tem wi th in  each 
t a b l e  t h a t  i s  incorpora ted  i n  t h e  CPCEI d a t a  base,  a s  w e l l  a s  
the  s t o r a g e  l o c a t i o n  of each computer program component con- 
t a ined  i n  t h e  CPCEI. This  paragraph s h a l l  conta in  t h e  following: 

1. " F i l e  Descr ip t ion" .  A l is t  of f i l e s  t h a t  have been 
incorpora ted  i n  t h e  computer program d a t a  base s h a l l  
be included.  This  s h a l l  inc lude  a  d e s c r i p t i v e  t i t l e  
f o r  each f i l e ,  length  of f i l e ,  and format, e t c .  

2. "Table Descr ip t ion" .  A l i s t  of t a b l e s  t h a t  have been 
incorpora ted  i n  t h e  computer program d a t a  base s h a l l  
be included.  This  s h a l l  inc lude  a  d e s c r i p t i v e  t i t l e  
f o r  each t a b l e ,  method of indexing the  t a b l e ,  length  
of t a b l e ,  and block format f o r  i tems and i t emless  t a b l e s ,  
e t c .  

3 .  "Item Descr ip t ion" .  A l is t  of a l l  i tems contained i n  
t h e  computer program d a t a  base s h a l l  be included.  
This s h a l l  inc lude  f o r  each i t e m ,  a  d e s c r i p t i v e  t i t l e ,  
most s i g n i f i c a n t  b i t ,  number of b i t s ,  coding type ,  
s c a l i n g  f a c t o r ,  and, i f  appropr ia t e ,  u n i t s  and i tem 
value ,  e t c .  

4 .  "Graphic Table Descr ip t ion" .  The r e l a t i o n s h i p  of t h e  
i tems s p e c i f i e d  i n  3 above "Item Descr ip t ion"  t o  t h e  
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t a b l e s  l i s t e d  i n  2 above and t h e  r e l a t i o n s h i p  of t a b l e s  
s p e c i f i e d  i n  2 above t o  t h e  f i l e s  l i s t e d  i n  1 above w i l l  
be g raph ica l ly  portrayed.  This  s h a l l  incorpora te ,  
i n  subparagraphs a s  appropr ia t e ,  e i t h e r  d i r e c t l y  o r  
by reference ,  a diagram o r  equ iva len t  r ep resen ta t ion .  
The graphic  p o r t r a y a l  of each t a b l e  s h a l l  be accomplished 
t o  t h e  l e v e l  of d e t a i l  necessary t o  i d e n t i f y  words per  
block,  untagged i tems,  b i t s / i t ems ,  b i t  a l l o c a t i o n ,  
number of blocks and type of t a b l e  cons t ruct ion .  

5. "Data Organizat ion".  A d e f i n i t i o n  of the  r e l a t i o n s h i p  
of the  i t e m s ,  t a b l e s ,  and f i l e s  contained wi th in  t h e  
d a t a  base and t h e  computer program components descr ibed 
i n  Paragraph 3.2, t o  l o c a t i o n s  i n  computer s to rage ,  
s h a l l  be included.  This  paragraph s h a l l  incorpora te  
such information a s  t h e  following: 

a. A l i s t  of f i l e s ,  spec i fy ing  f o r  each f i l e  
the  address i n  s to rage  and number of t a b l e s  
contained i n  t h e  f i l e ,  e t c .  

b. A l i s t  of  t a b l e s ,  spec i fy ing  f o r  each t a b l e  
the  l o c a t i o n  wi th in  t h e  f i l e  and number of 
words contained i n  t h e  t a b l e ,  e t c .  

c .  A l i s t  of i t e m s ,  i d e n t i f y i n g  i t e m  l o c a t i o n  
wi th in  t h e  t a b l e ,  number of b i t s ,  i tem type ,  
s c a l i n g ,  e t c .  

d. A l i s t  of computer program components, 
spec i fy ing  f o r  each t h e  s to rage  address and 
number of words a l l o c a t e d .  

6 .  "CPCEI Constants". A l ist  of a l l  cons tants  (e .g. ,  f ixed  
values  assigned t o  t h e  parameters defined i n  
t h e  P a r t  I CPCEI s p e c i f i c a t i o n )  contained i n  
the  CPCEI, o the r  than those  which a r e  def ined a s  "Adapta- 
t i o n  Data" below, s h a l l  be included.  The l i s t  contained 
he re in  s h a l l  inc lude ,  a s  a minimum, a d e s c r i p t i o n  of each 
constant  and i t s  a c t u a l  numerical o r  coded value.  

7. "Adaptation DATA". For m u l t i - s i t e  computer based 
systems, t h e  a c t u a l  d a t a  r equ i red  t o  adapt  t h e  CPCEI 
t o  t h e  environment a s soc ia ted  with each s i t e  s h a l l  be 
l i s t e d .  For convenience, t h i s  information may be 
contained i n  Sect ion  1 0 ,  "Appendix". 

8. "Rela t ionship  of Computer Program Components t o  Data 
Base". The r e l a t i o n s h i p  of t h e  var ious  computer program 
components t o  t h e  var ious  t a b l e s  and i tems contained 
i n  t h e  CPCEI d a t a  base s h a l l  be g raph ica l ly  portrayed.  
This paragraph s h a l l  incorpora te ,  i n  subparagraphs a s  
appropr ia t e ,  e i t h e r  d i r e c t l y  o r  by re fe rence ,  a 
diagram o r  equ iva len t  r ep resen ta t ion .  This  graphic  
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p o r t r a y a l  of t h e  r e l a t i o n s h i p  of CPC's t o  t h e  d a t a  base 
 hall be accomplished t o  t h e  l e v e l  of d e t a i l  necessary 
t o  i d e n t i f y  t h e  t a b l e s  and i tems wi th in  t h e  t a b l e s  
requi red  by each computer program component t o  t h e  
r e l a t i o n s h i p  of t h e  CPC t o  each table / i tem (e .g . ,  sets t h e  
i tem, uses  t h e  i tem, e t c . ) .  The use of such t a b l e s  
and i tems by each CPC s h a l l  be f u l l y  descr ibed i n  t h e  
appropr ia t e  subparagraph under paragraph 3.2. 

Paragraph 3.2,  "Computer Program Component C h a r a c t e r i s t i c s "  
The i n d i v i d u a l  computer program components (CPC's) s h a l l  be - - 
descr ibed i n  separa te  paragraphs asWrequ i red .  This  d e s c r i p t i o n  
s h a l l  be given a t  a  l e v e l  of d e t a i l  t h a t  w i l l  de f ine  t h e  design 
and conf igura t ion  of the  CPC s u f f i c i e n t l y  t o  allow f o r  CPC 
modif ica t ion  and adaption i n  t h e  opera t ion  phase. Each CPC 
s h a l l  be descr ibed i n  words, flow c h a r t s ,  and with a  l i s t i n g  of 
the  i n s t r u c t i o n s  used. The b a s i c  paragraph 3.2 s h a l l  conta in  
the  fol lowing l ead  phrase:  "This paragraph conta ins  the  d e t a i l e d  
t e c h n i c a l  desc r ip t ions  of t h e  computer program components 
i d e n t i f i e d  i n  Paragraph 3 .1  of t h i s  s p e c i f i c a t i o n .  The 
i n s t r u c t i o n  l i s t i n g s  contained he re in  by inc lus ion  o r  reference  
spec i fy  t h e  exac t  conf igura t ion  of t h e  (name of CPCEI). . . I '  

The fol lowing paragraphs w i l l  be repeated  f o r  each CPC. 

Note: The contents  of paragraphs 3.2.1-3.2.n t o  fol low 
represen t  information t h a t  corresponds i n  genera l  t o  "program- 
ming s p e c i f i c a t i o n s "  normally produced by a n a l y s t s ,  and "coding 
s p e c i f i c a t i o n s "  normally produced by programmers, during t h e  
a c q u i s i t i o n  phase. The format descr ibed below i s  intended t o  
allow f o r  use of such t e c h n i c a l  documentation d i r e c t l y  a s  
por t ions  of t h e  P a r t  I1 CPCEI s p e c i f i c a t i o n ,  thus e l imina t ing  t h e  
need f o r  redocumentation. Other formats may be allowed a t  t h e  
d i s c r e t i o n  of t h e  procuring agency i f  they meet t h i s  i n t e n t .  

Paragraph 3.2.1, "Computer Program Component #I" 

The b a s i c  paragraph s h a l l  i d e n t i f y  t h e  CPC by inc luding a s  a  
minimum t h e  t i t l e ,  t a g  (symbolic code) ,  and component i d e n t i f i c a -  
t i o n  number. I t  s h a l l  a l s o  inc lude  a  b r i e f  a b s t r a c t  of t h e  
func t ions  of the  CPC, t h e  language(s)  i n  which it i s  w r i t t e n ,  and 
i t s  major func t iona l  i n t e r f a c e s .  The CPC s h a l l  then  be descr ibed 
i n  d e t a i l  i n  subparagraphs as  fol lows:  

Subparagraph 3.2.1.1, "CPC No. 1 Descript ion" 

This paragraph s h a l l  desc r ibe  i n  words, f i g u r e s ,  equat ions ,  
and re fe rences  t o  the  flow c h a r t ( s )  of Subparagraph 3.2.1.2, 
t h e  funct ions  and design of  t h e  CPC. 

This  subparagraph s h a l l  con ta in ,  a s  appropr ia t e ,  a  desc r ip t ion  o f :  
the  program l o g i c  and d a t a  flow; equat ions  t o  be solved;  
algori thms used t o  so lve  t h e s e  equations;  t iming and accuracy 
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c h a r a c t e r i s t i c s  ; and any s p e c i a l  condi t ions  f o r  opera t ion  
of the  CPC. The d e s c r i p t i o n  s h a l l  be s u f f i c i e n t l y  d e t a i l e d  t o  
f a c i l i t a t e  understanding o f ,  and modif ica t ion  t o ,  t h e  l i s t i n g  
given i n  subparagraph 3.2.1. Equation d e r i v a t i o n s  and 
numerical a n a l y s i s  s h a l l  n o t  be included h e r e i n ,  b u t  may be 
included i n  Sect ion  6 ,  "Notes". 

Subparagraph 3.2.1.2, "CPC N o .  1 Flow Chart" 

This subparagraph s h a l l  g raph ica l ly  por t r ay  the  opera t ions  
performed by the  CPC. This  s h a l l  be done by a  ( s e r i e s  o f )  flow 
c h a r t ( s )  which d e p i c t  t h e  process ing descr ibed i n  subparagraph 
3.2.1.1, inc luding the  sequence of opera t ions  and decis ion  
p o i n t s ,  i n  t h e  CPC. The "h ighes t  l e v e l "  flow c h a r t  s h a l l  
d e p i c t  on a  s i n g l e  shee t  t h e  o v e r a l l  information flow of t h e  
CPC and s h a l l  reference  t h e  flow c h a r t ( s )  i n  paragraph 3.1.2 
t h a t  i d e n t i f i e s  t h e  CPC. I n  genera l ,  t h e  lowest l e v e l  flow 
c h a r t  i d e n t i f i e s  a l l  dec i s ion  p o i n t s  i n  t h e  CPC and re fe rences  
h igher  l e v e l  c h a r t s  a s  appropr ia te .  A l l  flow c h a r t s  s h a l l  
use d e s c r i p t i v e  symbols and s h a l l  r e fe rence  t h e  program l i s t i n g  
of the  CPC by use of s ta tement  l a b e l s  o r  t ags .  A l l  symbols 
used i n  t h e  flow c h a r t  s h a l l  be def ined i n  t h i s  subparagraph, o r  
by re fe rence  t o  paragraph 3.1.2 above, o r  by re fe rence  t o  a  
documented s e t  of s t andards ,  o r  on t h e  ind iv idua l  flow c h a r t  shee t s .  

Subparagraph 3.2.1.3, " I n t e r f a c e s "  

This subparagraph s h a l l  desc r ibe  t h e  r e l a t i o n s h i p  of t h e  CPC t o  
o t h e r  CPC's t o  t h a t  p a r t  of t h e  d a t a  base e x t e r n a l  t o  t h e  
CPC, and, t o  o t h e r  CPCEI's where app l i cab le .  Appropriate 
subparagraphs s h a l l  inc lude:  

( a )  The exac t  format, content  and source of a l l  i npu t  da ta .  

(b)  The exac t  format,  content  and d e s t i n a t i o n  of a l l  output  
da ta .  

( c )  A l i s t  of t h e  subrout ines  c a l l e d  by t h e  CPC. 

(dl A l i s t  of o t h e r  CPC's which c a l l  t h e  CPC. 

( e )  A l i s t  of e x t e r n a l  ( t o  the  CPC) t a b l e s ,  b u f f e r s ,  con- 
s t a n t s ,  and c o n t r o l  r e g i s t e r s  used by t h e  CPC. 

Subparagraph 3.2.1.4, "CPC Data Organization" 

This paragraph s h a l l  con ta in ,  o r  r e f e r  t o  a  por t ion  of 
subparagraph 3.2.1.6 i f  appropr ia t e ,  a  l i s t  and d e s c r i p t i o n  
of a l l  d a t a  i tems and t a b l e s  which a r e  unique t o  and included 
wi th in  the  CPC, and s h a l l  desc r ibe  the  a reas  of memory a v a i l a b l e  
f o r  temporary s to rage .  This  l i s t  s h a l l  inc lude  a l l  i n t e r n a l l y  



EXHIBIT X V I I I  

defined symbols and t h e i r  equivalence and meaning. 

Subparagraph 3.2.1.5, "Limi ta t ions"  

This  subparagraph s h a l l  summarize any known o r  a n t i c i p a t e d  
l i m i t a t i o n s  of t h e  CPC. A l i s t i n g  of a l l  r e s t r i c t i o n s  and con- 
s t r a i n t s  which apply t o  t h e  CPC s h a l l  be provided, inc luding t iming 
requirements,  l i m i t a t i o n s  of algori thms and formulas used, 
l i m i t s  of  i n p u t  and ou tpu t  d a t a ,  a s soc ia ted  e r r o r  co r rec t ion  
sens ing,  and t h e  e r r o r  checks programmed i n t o  t h e  rou t ines .  

Subparaqraph 3.2.1.6, "L i s t ing"  

This  subparagraph s h a l l  conta in  a complete l i s t i n g  of i n s t r u c -  
t i o n s  contained i n  t h e  computer program component (s)  . The 
type of l i s t i n g  provided i n  t h i s  paragraph s h a l l  be e s t a b l i s h e d  
between t h e  con t rac to r  and t h e  procuring agency. The l i s t i n g  
w i l l  show t h e  r e l a t i o n s h i p  t o  t h e  flow diagrams above by appro- 
p r i a t e  use of s tatement l a b e l s  o r  t a g s .  For convenience, the  
l i s t i n g  may be included i n  Sect ion  10,  "Appendix". 

Paragraph 3.2.2, "Computer Program Component #2" 

Paragraph 3.2 .E l  "Computer Program Component #:" 

Sec t ion  4 ,  " Q u a l i t y  Assurance" 

This  s e c t i o n  s h a l l  spec i fy  t h e  tests which must be accomplished 
t o  demonstrate t h a t  Bhe CPCEI performance and conf igura t ion  i s  
a s  s p e c i f i e d  i n  Sect ion  3 of P a r t  I1 of t h i s  s p e c i f i c a t i o n .  

Paragraph 4 . 1 ,  "Test  S p e c i f i c a t i o n s  Cross Reference Index" 

I n  t h i s  paragraph, a l l  Tes t  Plan and Tes t  Spec i f i ca t ion  documents 
s h a l l  be referenced,  wi th  c ross  indexing t o  t h e  CPCEI func t ions  
being t e s t e d  and t h e  CPCEI components and o t h e r  computer programs 
requi red  f o r  t h e  t e s t s .  This  paragraph s h a l l  a l s o  desc r ibe  o r  
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re ference  s p e c i a l  s imula t ion  c a p a b i l i t i e s  requi red  f o r  test/ 
v e r i f i c a t i o n  of t h e  CPCEI. 

Paragraph 4.2, "Other Q u a l i t y  Assurance Provis ions"  

This paragraph s h a l l  reference  app l i cab le  s tandards  and/or 
spec i fy  the  t e s t / v e r i f i c a t i o n  requirements, methods and procedures 
which apply t o  dup l i ca t ion  of t h e  computer program ( e - g . ,  tapes  
and/or card decks) which a r e  covered by t h e  s p e c i f i c a t i o n .  

Sect ion  5, "Prepara t ion  f o r  Delivery" 

This s e c t i o n  s h a l l  s p e c i f y ,  i n  subparagraphs a s  appropr ia t e ,  t h e  
requirements f o r  packaging, marking and otherwise prepar ing  t h e  
CPCEI f o r  shipment. Where approved e x i s t i n g  Government Speci- 
f i c a t i o n s  a r e  adequate t o  s a t i s f y  c u r r e n t  requirements f o r  t h e  
i tem and components t h e r e o f ,  these  s h a l l  be incorporated by 
reference  i n  l i e u  of providing d u p l i c a t e  d e t a i l e d  requirements 
i n  t h i s  sec t ion .  Where s u i t a b l e  s p e c i f i c a t i o n s  do no t  e x i s t ,  
requirements p e c u l i a r  t o  t h e  CPCEI s h a l l  be s p e c i f i e d  i n  appropr ia te  
subparagraphs included he re in .  

Paragraph 5.1, "Delivery Procedures" 

This paragraph s h a l l  desc r ibe  the  de l ive ry  procedures of t h e  
completed CPCEI. Delivery procedures inc lude  a d e s c r i p t i o n  of 
the  product  packaging (card  decks, t apes ,  manuals) involved,  
where they s h a l l  be s t o r e d  o r  de l ive red  t o ,  and t h e  con t rac to r s  
r e s p o n s i b i l i t i e s  f o r ,  during,  and a f t e r  de l ivery .  

Paragraph 5.2, "Markings" 

This s e c t i o n  s h a l l  conta in  subparagraphs speci fy ing i n  d e t a i l  t h e  
i d e n t i f i c a t i o n  markings t o  appear on every separable  por t ion  of 
t h e  CPCEI t o  be de l ive red  by the  con t rac to r  and formally accepted 
by t h e  procuring agency. 

Sect ion  6, "Notes" 

This s e c t i o n  of t h e  s p e c i f i c a t i o n  i s  n o t  con t rac tua l ly  binding.  
I t  s h a l l  inc lude  information of p a r t i c u l a r  importance t o  t h e  
procuring agency i n  using P a r t  I1 of t h i s  s p e c i f i c a t i o n  a s  a  
con t rac tua l  instrument,  o r  admin i s t r a t ive  o r  background i n f o r -  
mation, e .g . ,  order ing  i n s t r u c t i o n s  f o r  t e c h n i c a l ' d a t a  p e r t a i n i n g  
t o  t h e  computer program, o r  s p e c i f i c  informatLon r e l a t e d  t o  the  
use of the  program i n  f u t u r e  assembly and i n t e g r a t i o n  t e s t i n g .  
I t  s h a l l  no t  inc lude  requirements which cons t ra in  des ign,  develop- 
ment, o r  q u a l i f i c a t i o n  of t h e  CPCEI. I t  s h a l l  r e fe rence  t h e  
t e c h n i c a l  manuals which can be s i n g u l a r l y  and p e c u l i a r l y  i d e n t i f i e d  
with t h e  CPCEI, and which a r e  necessary t o  its opera t ion  and 
maintenance. 
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For each CPC t h i s  paragraph s h a l l  inc lude  any p e r t i n e n t  information 
not  included i n  t h e  above subparagraphs, such a s  r e j e c t e d  
a l t e r n a t i v e  CPC des igns ,  t h e  r a t i o n a l e  behind the  des ign,  r e fe rence  
m a t e r i a l  i n  suppor t  of t h e  algori thms used, and suggest ions f o r  
f u t u r e  modif ica t ions  t o  t h e  CPC i f  changes i n  requirements should 
m a t e r i a l i z e .  I t  s h a l l  a l s o  desc r ibe  a s  appropr ia te  t h e  p e r t i n e n t  
tests which were performed t o  v e r i f y  t h e  f i n a l  implementation of 
t h e  CPC, wi th  key t e s t  r e s u l t s  included o r  referenced.  

Sect ion  1 0 ,  "Appendix" 

This s e c t i o n  of t h e  s p e c i f i c a t i o n  may conta in  requirements which 
a r e  p a r t  of Sect ion  3 and/or of Sec t ion  4 ,  b u t  a r e  bound s e p a r a t e l y  
f o r  convenience. Examples a r e  computer-produced l i s t i n g s ,  mult i-  
s i te  adap ta t ion  requirements, e t c .  
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SAMPLE FORMAT "D" 

GENERAL OUTLINE OF CPCEI SPECIFICATION PART I1 

INTRODUCTORY PAGE (PART I I )  

1. SCOPE 

2 ,  APPLICABLE DOCUMENTS 

3.  REQUIREMENTS 

3 . 1  CPCEI ~ h a r a c C e r i s t i c s  

3 . 1 . 1  F u n c t i o n a l  A l l o c a t i o n  

3 . 1 . 2  CPCEI F l o w  C h a r t  

3 . 1 . 3  CPCEI T i m i n g  a n d  S e q u e n c i n g  

3 . 1 . 4  S t o r a g e  A l l o c a t i o n  

3 . 1 . 5  D a t a  B a s e  C h a r a c t e r i s t i c s  

3 . 2  C o m p u t e r  P r o g r a m  C o m p o n e n t  C h a r a c t e r i s t i c s  

3 . 2 . 1  C o m p u t e r  P r o g r a m  C o m p o n e n t  # 1  

3 . 2 . 1 . 1  D e s c r i p t i o n  

3 . 2 . 1 . 2  F l o w  C h a r t s  

3 . 2 . 1 . 3  Interfaces 

3 . 2 . 1 . 4  CPC D a t a  O r g a n i z a t i o n  

3 . 2 . 1 . 5  L i m i t a t i o n s  

3 , 2 . 1 , 6  L i s f i n q s  

3 . 2 . 2  C o m p u t e r  F r o g r a m  C o m p o n e n t  #2 

3 . 2 . ~  C o m p u t e r  P r o g r a m  C g m p o n e n t  # 2 
4. QUALITY ASSURANCE 

4 . 1  T e s t  S p e c i f i c a t i o n s  C r o s s  R e f e r e n c e  I n d e x  

4 . 2  O t h e r  Q u a l i t y  A s s u r a n c e  P r o v i s i o n s  

5 .  PREPARATION FOR DELIVERY 

5 . 1  D e l i v e r y  P r o c e d u r e s  

5 . 2  M a r k i n g s  

6 .  NOTES 

1 0 .  APPENDIX 
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SAMPLE FOl3?IAT "E" 

Spec i f i ca t ion  No. 

R e v i s i o n  No. 

R e l e a s e  D a t e  

CONTRACT END ITEM DETAIL SPECIFICATION 

(COMPUTER PROGRAM) 

PART I1 

COMPUTER PROGRAM 

DESIGN 

( C E I  NUMBER) 
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6 . 3 . 3  CPCEI S p e c i f i c a t i o n  Addenda 

Frequently,  a  requirement develops f o r  a  CPCEI which 
i s  very s i m i l a r  t o  an e x i s t i n g  CPCEI. When t h i s  occurs ,  it i s  
d e s i r a b l e  t o  c r e a t e  t h e  new CPCEI by accomplishing minimum re- 
design of the  e x i s t i n g  CPCEI. To accomplish t h i s ,  it i s  necessary 
t o  maintain v i s i b i l i t y ,  throughout t h e  design and development 
cyc le ,  of d i f f e r e n c e s  i n  performance, des ign,  and conf igura t ion  
requirements between t h e  two CPCEIts. This v i s i b i l i t y  can o f t e n  
be acquired and maintained by c r e a t i n g  t h e  s p e c i f i c a t i o n  f o r  t h e  
new CPCEI a s  an addendum t o  t h e  s p e c i f i c a t i o n  f o r  the  e x i s t i n g  
CPCEI. 

The use of a  s p e c i f i c a t i o n  addendum presen t s  a  formal 
means of w r i t i n g  a  s p e c i f i c a t i o n  f o r  a  new CPCEI, by changing 
t h e  s p e c i f i c a t i o n  f o r  an e x i s t i n g  CPCEI i n  a  manner which permits  
ready comparison of t h e  exac t  r e l a t i o n s h i p  between the  two CPCEI's. 
This  i s  accomplished by w r i t i n g  the  new s p e c i f i c a t i o n  by d i r e c t  
r e fe rence  t o  t h e  e x i s t i n g  s p e c i f i c a t i o n  on a  paragraph-by-paragraph 
b a s i s ,  recording i n  the  new s p e c i f i c a t i o n  s p e c i f i c  r e fe rences  t o  
each paragraph i n  the  e x i s t i n g  s p e c i f i c a t i o n  and not ing  each 
add i t ion ,  d e l e t i o n ,  o r  change. Where no change i s  necessary,  t h e  
phrase "no change" s h a l l  be used. The paragraph numbering between 
t h e  two documents s h a l l  be i d e n t i c a l ,  with t h e  exception of 
paragraphs added t o  t h e  new document which do n o t  have an e x a c t  
counter-part  i n  t h e  e x i s t i n g  s p e c i f i c a t i o n .  

A s p e c i f i c a t i o n  c rea ted  i n  t h i s  manner is  a  new 
and complete s p e c i f i c a t i o n  i n  every sense.  The method of 
prepar ing  a  s p e c i f i c a t i o n  f o r  a  new CPCEI by c r e a t i n g  an 
addendum t o  an e x i s t i n g  s p e c i f i c a t i o n  s h a l l  be used when the  
fol lowing condi t ions  a r e  s a t i s f i e d :  

( a )  There i s  s u f f i c i e n t  reason t o  e s t a b l i s h  a  d i r e c t  
r e l a t i o n s h i p  between t h e  new CPCEI and an e x i s t i n g  
CPCEI as  a  b a s i s  f o r  design and development, e .g . ,  
progress ing from one type,  model, s e r i e s  of a  
CPCEI t o  another;  o r  when minor changes must be 
accomplished t o  a  very l i m i t e d  number of components 
of a  CPCEI f o r  a  s p e c i f i c  mission. 

(b)  The b a s i c  s p e c i f i c a t i o n ,  t o  which t h e  addendum i s  
prepared,  complies with t h e  requirements of t h i s  
e x h i b i t  with r e s p e c t  t o  format and content .  

The s p e c i f i c a t i o n  c rea ted  by use of an addendum must 
be i d e n t i f i e d  and maintained a s  a  sepa ra te  s p e c i f i c a t i o n .  
Both t h e  s p e c i f i c a t i o n  c rea ted  by use of an addendum, and 
t h e  b a s i c  s p e c i f i c a t i o n  t o  which t h e  addendum i s  prepared,  s h a l l  
have independent change cycles .  A s p e c i f i c a t i o n  change no t i ce  
t o  e i t h e r  i s  n o t  automat ica l ly  a  change t o  both. Each change 
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ta e i t h e r  must be reviewed, and i f  it i s  d e s i r a b l e  t o  change 
both t h e  b a s i c  s p e c i f i c a t i o n  and the  s p e c i f i c a t i o n  prepared 
a s  an addendum, two sgpara te  s p e c i f i c a t i o n  change n o t i c e s  
must be prepared. 

When a new s p e c i f i c a t i o n  i s  c rea ted  by t h e  p repara t ion  
of an addendum t o  an e x i s t i n g  s p e c i f i c a t i o n ,  anaddendum Notice 
s h a l l  be prepared which conforms t o  t h e  format and inc ludes  t h e  
content  r equ i red  by sample format F. The Addendum Notice s h a l l  
be the  f i r s t  e n t r y  i n  Sect ion  2 ,  "Applicable Documents". A l l  
of the  e n t r i e s  i n  t h e  Addendum Notice r e f e r  t o  t h e  o r i g i n a l  CPCEI 
s p e c i f i c a t i o n  a s  t h e  b a s i c  document f o r  prepara t ion  of t h e  addenda 
CPCEI. Each e n t r y  s h a l l  be t r a n s c r i b e d  from the  t i t l e  page and 
s p e c i f i c a t i o n  change log  of t h e  b a s i c  s p e c i f i c a t i o n .  

Note: For f i l i n g  and d i s t r i b u t i o n ,  an addendum s p e c i f i -  
c a t i o n  must always be accompanied by a copy of t h e  
s p e c i f i c a t i o n  t o  which it r e l a t e s .  See Sample 
Foxmat "I?" . 
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SAMPLE FORMAT "F" 

This Specification has been prepared as an Addendum to: 

Speci f ication No. 

Revision 

Release Date 

CEI No. 

FOR 

(Approved Nomenclature) 

Used With 

(PROJECT OR SYSTEM NAME) (PROJECT OR SYSTEM) 

This (addendum) specification must always be accompanied by the 
specification (above) to which it relates. 

The exact content of specification (insert same number as above) 
used as the basic document for this addendum is the revision 
referenced above plus the following specification change notices 
to specification (insert same number as above) . 
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COMPUTER PROGRAM IDENTIFICATION, 

CONTROL & ACCOUNTING 

1. PURPOSE 

This Exh ib i t  provides requirements t o  insure  t h a t  Computer 
Program Control  End I t e m s  (CPCEI's) a r e  proper ly  s e l e c t e d ,  
i d e n t i f i e d ,  c o n t r o l l e d ,  reviewed and accounted f o r .  I n  
add i t ion ,  genera l  information and guidance i s  provided 
t o  al low adequate i n t e g r a t i o n  of CPCEI requirements i n t o  
t h e  o v e r a l l  conf igura t ion  management process. 

2.  SCOPE 

The requirements of t h i s  Exh ib i t  provide the  b a s i s  f o r  
managing and c o n t r o l l i n g  computer program development i n  
t h e  fol lowing a reas  : 

a. Se lec t ion  of CPCEI's. 
b. I d e n t i f i c a t i o n  and marking. 
c.  Configurat ion and change c o n t r o l .  
d. Technical Reviews and Inspect ions .  
e .  Configurat ion Accounting. 

3.  APPLICABZLITY 

This  Exh ib i t  i s  app l i cab le  during t h e  d e f i n i t i o n ,  a c q u i s i t i o n  
and opera t ion  of computer programs des ign,  development, test  
and updating. 

4.  REFERENCE DOCUMENTS 

The fol lowing e x h i b i t s  of t h i s  document, and o t h e r  documents 
shown form a p a r t  of  t h i s  Exhibi t :  

Exh ib i t  V I I  "Spec i f i ca t ion  Maintenance" 

Exh ib i t  I X  "Prepara t ion  of Engineering 
Change Proposals  f o r  Contract  
End Items" 

MIL-STD-480 30 October "Configuration Control  - Engi- 
19 6 8 neer ing  Changes, Deviat ions,  

and Waivers" 
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5. GENERAL GUIDELINES 

5.1 Computer Program Contrac t  End I t e m  

A computer program i s  t h e  ordered set of  i n s t r u c t i o n s  and 
d a t a  requi red  t o  c o n t r o l  t h e  opera t ion  of a  d i g i t a l  
computer. The end product  of t h e  process requi red  t o  
produce a program i s  usual ly  a  punched deck of  ca rds ,  
magnetic t a p e s ,  o r  o t h e r  phys ica l  media conta in ing t h e  
ordered set i n  a  form s u i t a b l e  f o r  i n s e r t i o n  i n t o  a 
d i g i t a l  computer. Under con t ro l  of t h e  i n s t r u c t i o n s ,  t h e  
computer a c t s  upon t h e  d a t a  t o  perform a s e t  of w e l l -  
def ined and l o g i c a l l y  r e l a t e d  funct ions .  A computer 
program con t rac t  end i t em (CPCEI)  is  def ined i n  t h i s  
e x h i b i t  a s  a  computer programming end product  whose 
development, a s  des ignated  by t h e  procuring agency, 
i s  s u b j e c t  t o  conf igura t ion  management. 

5.2 Def in i t ion  Phase 

A computer programming t a s k  usua l ly  r equ i res  t h e  develop- 
ment of  s e v e r a l  programs and t h e  d a t a  e s s e n t i a l  t o  o t h e r  
end i tems,  the  design c o n s t r a i n t s  and p r a c t i c e s  t o  be  
followed i n  i t s  development, and requirements f o r  i t s  
q u a l i f i c a t i o n .  These i tems a r e  documented i n  a  CPCEI 
P a r t  I Spec i f i ca t ion .  I f  t h e  P a r t  I S p e c i f i c a t i o n  i s  
produced by a c o n t r a c t o r ,  it i s  reviewed by the  
procuring agency. Upon s a t i s f a c t o r y  completion of  t h i s  
review t h e  P a r t  I S p e c i f i c a t i o n  i s  e s t a b l i s h e d  as  t h e  
Design Requirements Basel ine f o r  use  i n  t h e  a c q u i s i t i o n  - 
phasg. I ts  i n i t i a l  funct ion  i s  t o  govern t h e  des ign,  
development and t e s t i n g  of computer programs throughout 
t h e  a c q u i s i t i o n  phase. I ts  continuing funct ion  throughout 
the  system l i f e  cycle  i s  t o  se rve  a s  t h e  b a s e l i n e  aga ins t  
which t h e  impact of  proposed performance and design 
changes i s  assessed.  

5.3 Acquis i t ioh  Phase 

The a c t i v i t i e s  of  t h e  dcqu i s i t ion  phase r e s u l t  i n  t h e  
development of a  f u l l y  assembled CPCEI t h a t  has been qua l i -  
f i e d  i n  a  s imulated environment p r i o r  t o  i n t e g r a t i o n  
i n t o  t h e  computer based system. I t  can be conveniently 
d iv ided i n t o  two subphases: 

5.3.1 The ~ e s i g n  Subphase 

The design proc&sb begins With a d e f i n i t i o n  of  
t h e  s t r u c t u r e  of t h e  computer program a s  a  whole, 
i n  terms o f  funct ions  a l l o c a t e d  t o  i n d i v i d u a l  
subprograms, s to rage  a l l o c a t i o n ,  computer program 
opera t ing  sequences, and t h e  format of t h e  d a t a  
base. The pre l iminary  design approach i s  re- 
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viewed a t  the  Prel iminary Design Review (PDR) 
wi th  r e s p e c t  t o  t h e  requirements of the  P a r t  I 
Spec i f i ca t ion .  Successful  completion of t h i s  
review i s  p r e r e q u i s i t e  t o  t h e  d e t a i l e d  design 
of t h e  computer program components (CPC's) which 
comprise t h e  CPCEI. The design of each CPC o r  
convenient groups of C P C 1 s  i s  documented i n  a  
programming s p e c i f i c a t i o n  which i s  s u f f i c i e n t l y  
d e t a i l e d  t o  enable  a  programmer t o  code and 
debug t h e  CPC. The CPC design i s  then reviewed 
by t h e  procuring agenqy i n  a  C r i t i c a l  Design 
Review (CDR).  Successful  completion of t h i s  
review i s  p r e r e q u i s i t e  t o  coding t h e  CPC. Other 
a c t i v i t i e s  i n  t h e  design subphase inc lude  the  
development of a  test  plan based on t h e  q u a l i t y  
assurance requirements of t h e  P a r t  I S p e c i f i c a t i o n ,  
development of a  programming s tandards  manual based 
i n  p a r t  on t h e  design requirements of t h e  P a r t  I 
S p e c i f i c a t i o n ,  and the  i n i t i a t i o n  of formal 
change c o n t r o l  and accounting of the  P a r t  I 
Spec i f i ca t ion .  

5.3-2 The Implementation Subphase 

During t h i s  subphase t h e  con t rac to r  codes and 
debugs a l l  C P C ' s  produces d e t a i l e d  t e s t  speci -  
f i c a t i o n s ,  tests t h e  CPC1s i n  groups u n t i l  a l l  
t h e  C P C ' s  have been assembled toge the r ,  demonstrates 
t h e  v a l i d i t y  of t h e  CPCEI  by means of a  pre l iminary  
q u a l i f i c a t i o n  t e s t  i n  a  s imulated environment, 
and completes t h e  documentation of the  CPCEI.  The 
completed t e c h n i c a l  d e s c r i p t i o n  is documented i n  
the  P a r t  II CPCEI S p e c i f i c a t i o n  which conta ins  t h e  
desc r ip t ion  of t h e  o v e r a l l  des ign,  t h e  program- 
ming s p e c i f i c a t i o n s ,  flow c h a r t s ,  and l i s t i n g s .  
Other documents such a s  opera to r  handbooks, progress  
r e p o r t s ,  and PERT r e p o r t s  a r e  produced a s  appro- 
p r i a t e  i n  t h e  subphase. The terminat ing  milestone 
f o r  t h e  implementation subphase i s  F i r s t  A r t i c l e  
Configurat ion Inspect ion  (FACI). The primary 
o b j e c t i v e s  of FACI a r e  t o  determine i f  t h e  CPCEI 
i s  proper ly  marked and documented, and t o  e s t a b l i s h  
t h e  completed P a r t  11 S p e c i f i c a t i o n  a s  t h e  Product  
Configurat ion Base l ine .  The P a r t  I1 Spec i f i ca t ion  
then se rves  i n  the  opera t ion  phase a s  an i n s t r u -  
ment f o r  use by government o r  con t rac to r  personnel  
i n  diagnosing t roub les ,  adapt ing  t h e  computer 
program t o  environmental and opera t ing  requirements 
of s p e c i f i c  s i te  l o c a t i o n s ,  and designing minor o r  
major changes t o  t h e  computer program system. 
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5.4 Opera t ional  Phase 

I n  t h i s  phase t h e  CPCEI i s  i n t e g r a t e d  with t h e  hardware 
and personnel  of t h e  computer based s y s t e m ,  q u a l i f i e d  
and/or formally accepted i n  t h e  system, and maintained 
between uses.  The CPCEI may be modified f o r  use i n  
s e v e r a l  i n s t a l l a t i o n s  o r  f o r  use on a mission-by- 
mission b a s i s .  Change Control  and accounting f o r  both 
t h e  P a r t  I and P a r t  I1 S p e c i f i c a t i o n  is  e f f e c t e d  through- 
o u t  the  opera t iona l  phase. 

6. SELECTION OF CPCEI's 

The CPCEI i s  t y p i c a l l y  a computer program which i s  one of 
many elements i n  a l a r g e  system. I n  Apollo many of t h e  requi red  
computer programs do no t  f a l l  i n t o  t h i s  category. For example, 
a t r a j e c t o r y  s imula t ion  program may work only wi th in  a 
computer and no t  with o t h e r  equipment used during a mission. I t  
i s  t h e r e f o r e  necessary t h a t  some broad i n t e r p r e t a t i o n s  be given 
i n  the  programs t o  be i d e n t i f i e d  as  CPCEI's. The des ignat ion  of 
which computer programs a r e  t o  be subjec ted  t o  t h e  formal 
requirements of t h i s  e x h i b i t  i s  l e f t  t o  the  d i s c r e t i o n  of t h e  
procuring agency. The des ignat ion  should be made on t h e  b a s i s  of 
c r i t i c a l i t y ,  c o s t ,  and need f o r  formal c o n t r o l ,  s u b j e c t  t o  the  
fol lowing gu ide l ines :  

a .  A t  a minimum, opera t iona l  programs used i n  d i r e c t  
real- t ime suppor t  of a mission ( inc luding t r a i n i n g  
and prelaunch checkout) should be c l a s s i f i e d  a s  
CPCEI' s. 

I n  t h i s  context ,  " d i r e c t  rea l - t ime support"  means 
t h a t  the  r e s u l t s  of computer processing a r e  used t o  
monitor o r  c o n t r o l  t h e  course of the  mission o r  
t r a i n i n g  exe rc i se .  

b. Cer ta in  non-real-time o r  o f f l i n e  programs, such a s  
support  and u t i l i t y  programs assoc ia ted  wi th  a CPCEI, 
o r  d a t a  process ing programs used f o r  te lemetry  
deduction,  may be designated a s  CPCEI's i f :  

1. t h e  s t a t u s  of the  program d i r e c t l y  a f f e c t s  
mission schedules;  

2 .  changes t o  t h e  conf igura t ion  of the  program 
d i r e c t l y  a f f e c t s  t h e  conf igura t ion  of designated 
end i tems;  o r  

3 .  t h e  programming e f f o r t  r e q u i r e s  a l a r g e  expendi- 
t u r e  of resources .  I n  these  cases i t  may be 
d e s i r a b l e  t o  achieve a high l e v e l  of management 
procedures. 
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The i d e n t i f i c a t i o n  of CPCEI's i s  complicated by t h e  mul t i -  
mission use of computer programs;in the  Apollo program. Many 
systems r e l y  on programmable d i g i t a l  computers t o  provide 
t h e  f l e x i b i l i t y  r equ i red  t o  support  a  r a p i d  succession of 
d ive r se  missions.  A computer program support ing a p a r t i c u l a r  
rea l - t ime funct ion  may change r a d i c a l l y  from mission t o  mission. 
This  c h a r a c t e r i s t i c  must be recognized i n  e s t a b l i s h i n g  con- 
f i g u r a t i o n  management f o r  the  l i f e  cycle  of the  system. 

6 . 1  I d e n t i f i c a t i o n  Guidelines 

The degree t o  which a program, performing t h e  same 
genera l  funct ion  on a mission-to-mission b a s i s ,  can 
change f o r  each mission use may vary g r e a t l y .  I n  some 
cases  only da ta  may change; i n  o t h e r  cases s l i g h t  
program r e v i s i o n s  may be requi red;  i n  s t i l l  o t h e r  cases 
extens ive  modif ica t ions  may r e s u l t .  I t  is  d i f f i c u l t  t o  
e s t a b l i s h  r i g i d  r u l e s  t o  determine i f  a  program used i n  
a  p a r t i c u l a r  mission should be c l a s s i f i e d  a s  a  new 
CPCEI o r  be considered a s  a  change t o  an e x i s t i n g  CPCEI. 
The fol lowing gu ide l ines ,  however, should be followed i n  
determining whether o r  no t  a  program i s  t o  be re - iden t i -  
f i e d  a s  a  new end i tem ( i .e . ,  given a new i d e n t i f i c a t i o n  
number and def ined i n  a  new s p e c i f i c a t i o n ) :  
6 .1 .1  A program o r i g i n a l l y  used i n  a  p a r t i c u l a r  mission 

may be modified and used without  r e - i d e n t i f i c a t i o n  
f o r  a  succeeding mission i f :  
a )  changes t o  i t s  design a r e  minor enough s o  

t h a t  new design reviews a r e  n o t  requi red .  
b) t h e  e x i s t i n g  s p e c i f i c a t i o n  can be conveniently 

modified by the  use of S p e c i f i c a t i o n  Change 
Notices (SCN's) . 

C)  t he  o r i g i n a l  program w i l l  no t  be used again.  

6.1.2 A program should be r e - i d e n t i f i e d  f o r  use i n  
succeeding missions i f :  
a )  new design reviews a r e  requi red .  
b)  new subfunctions r equ i r ing  a d d i t i o n a l  sub- 

programs a r e  requi red .  
C )  a  cljange of computing equipment causes a  

s i g n i f i c a n t  reprogramming e f f o r t .  
d)  a  new s p e c i f i c a t i o n  is requ i red  t o  incor-  

pora te  extens ive  modif ica t ions  made over a  
per iod  of t i m e .  

e )  s l i g h t  changes a r e  r equ i red ,  b u t  the  o r i g i n a l  
program w i l l  be used again.  

A s e r i e s  of programs which a r e  r e - i d e n t i f i e d  f o r  
each mission use may be given the  same CPCEI number 
and d i f f e r e n t i a t e d  by t h e  use of a  unique s e r i e s  
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i d e n t i f i e r  l e t t e r .  Since some p a r t  of t h e  
program may be s i m i l a r  from mission t o  mission 
it may no t  be necessary t o  produce a completely 
new s p e c i f i c a t i o n  f o r  each mission. A s p e c i f i c a t i o n  
addendum referenced t o  some previous spec i f i ca -  
t i o n  may be s u f f i c i e n t  f o r  a  p a r t i c u l a r  mission. 

I n  some ins tances  it may be d e s i r a b l e  t o  i d e n t i f y  
por t ions  of  a  program a s  separa te  end i tems.  
An execut ive  rou t ine ,  f o r  example, may be mission 
hdependen t ,  while t h e  app l i ca t ion  programs it 
c o n t r o l s  may change g r e a t l y  from mission t o  mission. 
A s i n g l e  s p e c i f i c a t i o n  may t h e r e f o r e  be ade- 
quate  f o r  t h e  development of the  execut ive ,  while 
a  s e r i e s  of s p e c i f i c a t i o n s  may be needed f o r  the  
t e s t  programs. The i d e n t i f i c a t i o n  of the  
execut ive  and test  programs a s  separa te  end 
i t e m s  would f a c i l i t a t e  management c o n t r o l  of 
t h i s  type of e f f o r t .  

I n  a l l  cases ,  it is  t h e  procuring a g e n c y " ~  
r e s p o n s i b i l i t y  t o  i d e n t i f y  which programs a r e  new 
end i tems.  The requirements of conf igura t ion  
management a r e  such t h a t  some degree of 
f l e x i b i l i t y  i s  allowed i n  t h i s  process t o  account 
f o r  d i f f e r e n c e s  i n  t h e  na tu re  of computer 
programming t a sks .  

CONFIGURATION IDENTIFICATION 

A CPCEI i s  i d e n t i f i e d  by a d e t a i l e d  s p e c i f i c a t i o n  and s e t  of i d e n t i -  
f i c a t i o n  numbers. 

7.1 CPCEI S p e c i f i c a t i o n  

The format and content  f o r  a  CPCEI S p e c i f i c a t i o n  i s  given i n  
e x h i b i t  X V I I I .  A s  f o r  hardware CEI's t h e  s p e c i f i c a t i o n  i s  
d iv ided i n t o  two par%s; P a r t  I i s  t h e  "design t o "  document 
r e s u l t i n g  from t h e  requirements anaJiysis i n  t h e  d e f i n i t i o n  
phase; P a r t  I1 i s  thq "yesponse t o "  document desc r ib ing  
t h e  product  a s  produced i n  the  a c q u i s i t i o n  phase. 

The P a r t  I S p e c i f i c a t i o n  conta ins  performance requirements,  
design c o n s t r a i n t s ,  i n t e r f a c e  s p e c i f i c a t i o n s ,  and t e s t  
requirements,  a l l  of which a r e  e s s e n t i a l  i n p u t s  t o  t h e  
c o n t r a c t o r s  design e g f o r t s ;  the  P a r t  I1 S p e c i f i c a t i o n  
conta ins  t h e  o v e r a l l  design approach, programming 
s p e c i f i c a t i o n s ,  flow q h a r t s  and program l i s t i n g s  - informa- 
t i o n  which i s  needed f o r  t h e  con t ro l  of t h e  design process ,  
and even tua l ly  t o  desc r ibe  t h e  completed CPCEI .  
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7.2 Identification Numbers and Markings 

Numbers must be assigned to a CPCEI, its parts, and 
its specifications to assure that these items may be 
properly identified. 

The selection of a numbering system must be consistent and 
provide unique identifiers for all items. The detailed 
requirements for the numbering system used in NASA are given 
in EXHIBIT X. 

The required CPCEI numbers are: 

7.2.1 Specification Number: consisting of a prefix code, 
a document identifier number, and a suffix code 
indicating the latest approved version of the 
document, 

7.2.2 End Item Number: the unique reference number by 
which the end item can always be identified. It 
is assigned in the definition phase as soon as 
the end item is identified. The end item number 
consists of a unique end item identifier plus a 
series number to distinguish end items within a 
series. 

7.2.3 Part Number: a number for each identified "part" 
which is within the end item. For a CPCEI, a 
"part" is defined to be the card decks, magnetic 
tapes, etc., in which the program is contained. 
A physical part as defined above may in many cases 
correspond to a logical part, a computer program 
component (CPC). To facilitate identification: 
a) Each card deck containing a CPC is given a 

header card and a trailer card. Each card 
contains the name and number of the CPCEI 
and the name and part number of the subprogram. 
These cards are treated as comment cards by 
the assembler or compiler; that is, they have 
no program functions other than identifying 
a particular card deck. 

b) Each card is marked by a printed CPCEI number 
and a punched sequence number identifying its 
location within the deck. In a large enough 
project it is recommended that the CPCEI numbers 
be preprinted on the cards for convenience. 
The punched sequence number not only serves as 
a unique card identifier (when coupled with the 
CPCEI number) but also allows the computer or 
AD]? equipment to be used in ordering a "shuffled' 
deck of cards. 
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c )  Each CPC card deck i s  color-coded f o r  easy  
i d e n t i f i c a t i o n .  The band o r  case of 
each subprogram deck i s  marked by the  CPCEI 
number and p a r t  number. 

d)  Each t a p e  r e e l ,  t ape  c a n n i s t e r ,  d i s c ,  o r  
o t h e r  s to rage  medium used i s  marked wi th  
the  CPCEI number and p a r t  number. Where 
appropr ia t e ,  t h e  information i s  included 
i n  machine readable  form f o r  example, a s  
a  tape  header block. 

8. CONFIGURATION CONTROL 

CPCEI Configurat ion c o n t r o l  i s  t h e  es tabl i shment  of t e c h n i c a l  c o n t r o l  
p o i n t s  c a l l e d  "base l ines"  and t h e  sys temat ic  eva lua t ion ,  coordina- 
t i o n ,  and d i s p o s i t i o n  of a l l  proposed changes t o  t h e s e  base l ines .  
The CPCEI Spec i f i ca t ion  i s  used t o  document t h e  base l ines  f o r  
a  CPCEI. There a r e  two b a s e l i n e s  formally e s t a b l i s h e d  f o r  t h e  
a c q u i s i t i o n  and opera t ion  of  a  computer program: t h e  design 
requirements b a s e l i n e ,  and t h e  product  conf igura t ion  base l ine .  

The Design Requirements Basel ine 

The design requirements base l ine ,  (DRB) i s  e s t a b l i s h e d  
a t  t h e  beginning of t h e  a c q u i s i t i o n  phase by procuring 
agency approval of t h e  performance, design and q u a l i -  
f i c a t i o n  requirements i n  t h e  P a r t  I Spec i f i ca t ion .  
Once e s t a b l i s h e d ,  it becomes t h e  c o n t r o l l i n g  document 
f o r  t h e  design and t e s t i n g  a c t i v i t i e s  of t h e  con t rac to r .  
Any change o r  a d d i t i o n  t o  it must be submitted a s  a  
design requirements change and must be formally approved 
before  t h e  change can be designed and developed by t h e  
con t rac to r .  The DRB funct ions  throughout both t h e  
a c q u i s i t i o n  and opera t ion  phase, although usua l ly  t h e  
volume of requirements changes w i l l  diminish i n  the  
opera t ion  phase. A l l  approved changes t o  t h e  D m  must be 
r e f l e c t e d  i n  support ing t echn ica l  documentation and i n  t h e  
end i t e m  i t s e l f .  A l l  proposed changes a r e  formally sub- 
mi t t ed  a s  Engineering Change Proposals  (ECP).  

8 .2  The Product Configurat ion Basel ine 

The P a r t  I1 S p e c i f i c a t i o n  i s  e s t a b l i s h e d  a s  t h e  product  
conf igura t ion  b a s e l i n e  a f t e r  success fu l  completion of t h e  
F i r s t  A r t i c l e  Configurat ion Inspect ion  ( F A C I ) .  A t  t h i s  
time P a r t  I1 i s  aud i t ed  t o  determine i f  it adequately 
desc r ibes  the  fully-assembled CPCEI. From t h i s  p o i n t  
on, a l l  changes t o  t h e  P a r t  I1 Spec i f i ca t ion  must be 
formally accounted f o r  and con t ro l l ed .  

X I X -  8 
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The term "change" r e f e r s  t o  any a l t e r a t i o n  t o  an 
e s t a b l i s h e d  CPCEI base l ine .  

8.3.1 Change C l a s s i f i c a t i o n  

Changes t o  an e s t a b l i s h e d  base l ine  a r e  considered 
t o  be e i t h e r  of two types ,  Class  I o r  Class  11. 

8.3.1.1 Class  I changes: changes which, because 
of t h e i r  c r i t i c a l i t y ,  r e q u i r e  formal 
procuring agency approval before  a 
con t rac to r  can e f f e c t  them. Changes a r e  
designated a s  Class I whenever one o r  more 
of t h e  fol lowing i s  a f fec ted :  
a )  Operat ional  c a p a b i l i t y  a s  s p e c i f i e d  

i n  t h e  base l ined P a r t  I CPCEI 
s p e c i f i c a t i o n .  

b )  Contract  p r i c e  o r  schedule. 
c) Systems equipment, computer programs, 

o r  f a c i l i t i e s  produced by o t h e r  
c o n t r a c t o r ( s )  t o  the  e x t e n t  t h a t  the  
a f f e c t e d  o the r  con t rac to r  (s) must 
accomplish a change t o  maintain 
compa t ib i l i ty  a t  the  i n t e r f a c e  (s) . 

8.3.1.2 Class  I1 changes: Changes which the  c o n t r a c t o r  
may e f f e c t  without  p r i o r  approval by t h e  
procuring agency and a t  no a d d i t i o n a l  
c o s t  t o  the  procuring agency. Such changes 
may inc lude:  
a )  Changes t o  c o r r e c t  e d i t o r i a l  e r r o r s .  
b )  changes t o  c o r r e c t  computer program 

e r r o r s .  
c) Other changes of a  minor na tu re ,  w i t h i n  

ca tegor ies  s p e c i f i c a l l y  defined by t h e  
procuring agency, e .g . ,  adapta t ion  d a t a  
o r  re-compiling wi th in  s p e c i f i e d  l i m i t s .  

The c r i t e r i a  given above a r e  der ived mainly 
from change processing requirements given 
i n  MIL-STD-4 80. The major d i f f e rence  
i s  i n  t h e  c l a s s i f i c a t i o n  of computer program 
e r r o r  changes a s  Class  I1 changes. Under 
s t r i c t  i n t e r p r e t a t i o n  of MIL-STD-480 
a computer program change of any type a f t e r  
FACI would be c l a s s i f i e d  a s  a  Class I change, 
because t h e  corresponding product  configura-  
t i o n  b a s e l i n e  would a l s o  have t o  be changed. 
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I n  a  computer programming e f f o r t ,  
t he  number of these  changes can be 
l a r g e  even a f t e r  FACI. The c o n t r a c t o r  
must be given leeway i n  making such 
changes without  having t o  wai t  f o r  t h e  
approval of the  procuring agency. To 
avoid unnecessary de lays ,  t h e  con t rac to r  
hay make the  changes immediately. The 
con t rac to r  must update t h e  P a r t  I1 
S p e c i f i c a t i b n  t o  r e f l e c t  the  change and 
n o t i f y  the  procuring agency of t h e  change. 

8.3.2 Change Processing 

The con t rac to r  i n i t i a l l y  c l a s s i f i e s  a l l  proposed 
changes which r e s u l t  from h i s  e f f o r t s .  The i n i t i a l  
determination i s  made according t o  gu ide l ines  given 
above and i s  s u b j e c t  t o  review by a  r ep resen ta t ive  
of t h e  procuring agency. Class  I changes a r e  
documented i n  an Engineering Change Proposal (ECP) a s  
def ined i n  Exh ib i t  I X  . 

9.  TECHNICAL RIiTVIEWS AND INSPECTIONS 

9.1 Prel iminary Design Review 

The purpose of t h e  PBR i s  t o  eva lua te  the  c o n t r a c t o r ' s  i n i t i a l  
design approach p r i o r  t o  the  implementation of t h i s  approach. 
This  review gives  t h e  procuring agency t h e  oppor tuni ty  t o  
determine e a r l y  i n  the  programming process  i f  t h e  con t rac to r  
i s  designing a  product  t h a t  a c t u a l l y  s a t i s f i e s  t h e  requi re-  
ments of t h e  P a r t  I Spec i f i ca t ion .  I t  a l s o  se rves  a s  a  
check on t h e  compa t ib i l i ty  of the  CPCEI i n t e r f a c e s  with 
o t h e r  end i tems.  The output  of t h e  review i s  e i t h e r  
concurrence by t h e  procuring agency of the  design approach o r  
a  s e t  of a c t i o n  i t e m s  t o  be ac ted  on by t h e  con t rac to r .  

The PDR i s  held when t h e  c o n t r a c t o r ' s  desigh a c t i v i t y  
has progressed t o  t h e  p o i n t  where func t ions  have been 
a l l o c a t e d  t o  i n d i v i d u a l  computer program components (CPC's) 
and flow c h a r t s  showing the  datd  flow between a l l  C P C ' s  
have been produced. This  occurs e a r l y  i n  t h e  design subphase 
of the  a c q u i s i t i o n  phase. The fol lowing i s  accomplished 
i n  the  PDR: 
a )  The compa t ib i l i ty  of t h e  s e l e c t e d  design approach 

with P a r t  I of t h e  CBCEI S p e c i f i c a t i o n  i s  es tab l i shed .  
This  i s  accomplished by review of flow c h a r t s ,  s to rage  
a l l o c a t i o n  c h a r t s ,  t i k i n g  es t ima tes ,  d e s c r i p t i o n s  of 
s i g n i f i c a n t  algori thms,  and o t h e r  engineering documents 
a s  r equ i red  by t h e  procuring agency. An i n i t i a l  
p resen ta t ion  of t h e  infoxmation requi red  i n  s e c t i o n  
3 .1  of the  P a r t  I1 S p e c i f i c a t i o n  may be used a s  t h e  
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b a s i s  f o r  t h i s  review. 
b )  The i n t e g r i t y  of the  design approach i s  es tab l i shed .  

This  i s  accomplished by review of algori thms,  proposed 
programming techniques,  design s imula t ion  r e s u l t s ,  
es t imated  s to rage  requirements, e t c .  

c) The compa t ib i l i ty  of t h e  CPCEI with o t h e r  computer 
programs, o r  equipment e x t e r n a l  t o  t h e  computer i n  
which t h e  CPCET i s  used, i s  es tab l i shed .  This  i s  
accomplished by review pf proposed d a t a  formats,  
t iming c o n s t r a i n t s ,  i n t e r f a c e  drawings, and o t h e r  
systems engineer ing  documents a s  determined by t h e  
procur ing agency. 

9.2 C r i t i c a l  Design Review (CDR) 

A f t e r  approval  of t h e  pre l iminary  design approach, t h e  
con t rac to r  w i l l  design,  i n  d e t a i l ,  each computer program 
component i d e n t i f i e d  a t  the  PDR. This design a c t i v i t y  
r e s u l t s  i n  programming s p e c i f i c a t i o n s  which a r e  t h e  b a s i s  
f o r  d e t a i l e d  flow char t ing ,  coding, and t e s t i n g  f o r  t h e  
C P C ' s .  P r i o r  t o  " re lease"  t o  a  programmer, t h e  program- 
ming s p e c i f i c a t i o n  must be reviewed by the  procuring agency 
t o  determine i f  t h e  CPC has been proper ly  designed accord- 
ing  t o  t h e  requirements of t h e  P a r t  I Spec i f i ca t ion .  The 
success fu l  completion of t h i s  review, t h e  C r i t i c a l  Design 
Review (CDR),  i s  p r e ~ e q u i s i t e  t o  coding of t h e  CPC by t h e  
c o n t r a c t o r  (except  f o r  any coding which may be requi red  f o r  
t h e  purposes of t h e  CDR).  

I n  a  l a r g e  system s e v e r a l  CDR'? may be requ i red ,  s i n c e  t h e  
i n d i v i d u a l  CPCts w i l l  be designed over a per iod  of time. 
I t  i s  t h e  r e s p o n s i b i l i t y  of t h e  procuring agency t o  
schedule the  C D R k s  s o  t h a t  t h e  c o n t r a c t o r ' s  design 
a c t i v i t i e s  can be expedited.  Severa l  CPC's may be reviewed 
a t  a  s i n g l e  CDR. A p a r t i c u l a r  CDR may be accomplished 
s o l e l y  by a review of t e c h n i c a l  documents o r  may requ i re  
the  p a r t i c i p a t i o n  of c o n t r a c t o r  personnel  depending on t h e  
complexity and c r i t i c a l i t y  of t h e  C P C ' s .  I n  a l l  cases  t h e  
c o n t r a c t o r  must have a v a i l a b l e  a s  a  minimum: 
a )  documents which e s t a b l i s h  t h e  i n t e r f a c e  r e l a t i o n s h i p  

between the  CPC and irs environment; and 
b)  t h a t  por t ion  of Sect ion  3 .2  of t h e  CPCEI S p e c i f i c a t i o n  

P a r t  I1 which p e r t a i n s  t o  t h e  CPC. This information,  
which may be i n  d r a f t  form when approved, w i l l  se rve  a s  
t h e  programming s p e c i f i c a t i o n  bor t h e  CPC, 

Other information t h a t  may be requ i red ,  inc ludes :  
a )  test  r e s u l t s  f o r  s e l e c t e d  algori thms,  o r  
b) s imula t ion  r e s u l t s  i n d i c a t i n g  the  f e a s i b i l i t y  and 

i n t e g r i t y  of t h e  CPC design approach. 
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The C D R ' s  a r e  he ld  p r i o r  t o  committing t h e  CPC design t o  
coding and debugging. The fol lowing i s  accomplished a s  
a  p a r t  of t h e  C D R ' s :  
a )  The compa t ib i l i ty  of t h e  CPC design with t h e  requirements 

t e s t e d  i n  the  P a r t  I CPCEI Spec i f i ca t ion  i s  e s t a b l i s h -  
ed, and the  i n t e g r i t y  of the  design i s  evaluated.  

b)  The system compat ib i l i ty  of t h e  CBC design i s  
e s t a b l i s h e d  by comparison of app l i cab le  i n t e r f a c e  
c o n t r o l  documents. 

The r e s u l t  of a  CDR i s  e i t h e r  approval by t h e  procuring 
agency of t h e  CPC design o r  a  set of ac t ion  i t e m s  r e q u i r i n g  
e f f o r t  by the  con t rac to r .  

9 . 3  F i r s t  A r t i c l e  Configurat ion Inspect ion  (FACI) 

FACI e s t a b l i s h e s  the  adequacy of t h e  P a r t  I1 S p e c i f i c a t i o n  
a s  an accura te  and complete desc r ip t ion  of t h e  CPCEI. The 
primary product  of FACI i s  formal acceptance by t h e  procuring 
agency of P a r t  I1 of t h e  CPCEI S p e c i f i c a t i o n  a s  an aud i t ed  and 
approved document which c o n s t i t u t e s  the  product  conf igura t ion  
base l ine .  During FACI,  t he  a u d i t  is  accomplished by 
e s t a b l i s h i n g  the  exac t  r e l a t i o n s h i p  of the  CPCEI t o  i t s  d e t a i l -  
ed  t e c h n i c a l  d e s c r i p t i o n  i n  t h e  P a r t  I1 CPCEI Spec i f i ca t ion .  

I n  genera l ,  FACI i s  he ld  upon completion of the  P a r t  I1 
CPCEI S p e c i f i c a t i o n  and pre l iminary  q u a l i f i c a t i o n  t e s t i n g  
of the  CPCEI i n  a  s imulated environment. I f  t h e  CPCEI 
i s  developed a t  t h e  c o n t r a c t o r ' s  f a c i l i t y  f o r  subsequent 
shipment t o  the  u s e r ' s  f a c i l i t y ,  FACI should be held p r i o r  
(and p r e r e q u i s i t e )  t o  t h i s  shipment. I f  t h e  CPCEI i s  
developed a t  t h e  u s e r ' s  f a c i l i t y ,  FACI should be he ld  
p r i o r  t o  f i n a l  q u a l i f i c a t i o n  t e s t i n g  of t h e  computer 
based system. The c o n t r a c t o r  must have a v a i l a b l e  a t  FACI: 
a) The P a r t  I1 CPCEI Spec i f i ca t ion ;  
b) t he  card  decks, t a p e s ,  e t c . ,  proper ly  marked, which 

conta in  t h e  CPCEI; 
C )  t he  r e s u l t s  of pre l iminary  q u a l i f i c a t i o n  tests; and 
d) a d d i t i o n a l  engineer ing  documents a s  requi red  by t h e  

procur ing agency. 

The fol lowing i s  accomplished a s  a  p a r t  of each FACI f o r  
CPCEI ' s : 
a )  The conf igura t ion  of t h e  CPCEI as evidenced by 

i d e n t i f i c a t i o n  markings on t h e  t apes  and card  decks 
involved compares d i r e c t l y  t o  the  P a r t  I1 CPCEI  
Spec i f i ca t ion .  The ex i s t ence  of each program component 
( i . e . ,  subprograms) and p a r t  ( t apes ,  card  deck, e t c . )  
of t h e  implemented CPCEI i s  v e r i f i e d .  
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b)  The completeness of t h e  P a r t  I1 Spec i f i ca t ion  i s  
v e r i f i e d  ( i . e . ,  P a r t  I1 must be complete and must 
desc r ibe  t h e  CPCEI t o  the  procuring agency's s a t i s *  
f a c t i o n ) .  A l l  changes r e s u l t i n g  from PAC1 m u s t  
be incorpora ted  before  P a r t  I1 i s  approved. The 
audi ted  P a r t  I1 Spec i f i ca t ion  then becomes the  
product  conf igura t ion  base l ine .  

C) The r e s u l t s  of pre l iminary  acceptance t e s t i n g  
(tests of t h e  e n t i r e  CPCEI i n  a  s imulated environ- 
ment) a r e  aud i t ed  t o  determine: 
1. t h e  s t a t u s  of  t h e  CPCEI a s  a  working system element, 
2.  t h e  v a l i d i t y  of t h e  q u a l i f i c a t i o n  test  r e s u l t s ,  
3 .  i f  a l l  modificat ions r e s u l t i n g  therefrom have been 

incorpora ted  i n  t h e  P a r t  I1 CPCEI Spec i f i ca t ion .  
d) Where t h e  procuring agency has  ordered de l ive ry  of  

s p e c i f i c  conf igura t ion  management records of t h e  
CPCEI, such d a t a  i s  audi ted  by d i r e c t  comparison of 
the  information contained i n  the  P a r t  I1 Spec i f i ca t ion .  

e)  The c o n t r a c t o r ' s  computer program r e l e a s e  system and 
change c o n t r o l  procedures a r e  reviewed and va l ida ted .  

Post-FACI Reviews 

The procuring agency may requ i re  a  s e r i e s  of post-FACI 
reviews. These reviews a r e  he ld  t o :  
a )  ensure t h a t  a l l  changes t o  t h e  CPCEI s i n c e  FACI have 

been proper ly  incorpora ted  and accounted f o r ;  and 
b)  determine i f  t h e  CPCEI can be c e r t i f i e d  a s  ready f o r  

use i n  a  mission. This is accomplished by review of any 
major design changes s i n c e  FACI and by review of f i n a l  
q u a l i f i c a t i o n  test  r e s u l t s .  

The manner, type and number of these  reviews i s  l e f t  t o  t h e  
d i s c r e t i o n  of  the  procuring agency; b u t ,  a s  a  minimum, one 
review s h a l l  be he ld  p r i o r  t o  use i n  a  mission. The end r e s u l t  of 
t h i s  review i s  acceptance of the  CPCEI f o r  mission use. This 
review i s  usua l ly  he ld  a s  p a r t  of an o v e r a l l  review f o r  the  system 
i n  which t h e  CPCEI opera tes .  

10. CONFIGURATION ACCOUNTING 

I n  order  t o  maintain CPCEI Configurat ion S t a t u s  t o  the  degree 
necessary f o r  e f f e c t i v e  conf igura t ion  c o n t r o l ,  t h e  con t rac to r  
must prepare  and update change documentation, keep an index of 
a l l  maintained i tems,  and a  d e s c r i p t i o n  of t h e  components of 
the  CPCEI. See Exh ib i t s  V I I  and I X .  

1 0 . 1  Version Descr ip t ion  Document 
A ve r s ion  Descr ip t ion  Document i s  used t o  accompany the  
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r e l e a s e  of a  CPCEI o r  any p a r t  the reof .  I t  conta ins  
t h e  i d e n t i f i c a t i o n  of the  computer program element 
de l ive red ,  and inc ludes  p e r t i n e n t  a d d i t i o n a l  informa- 
t i o n  r e l a t i n g  t o  s t a t u s ,  and usage. This  inc ludes :  

a )  element i d e n t i f i c a t i o n  (by name and number) ; 
b) inventory of m a t e r i a l  contained (e .g . ,  t a p e s ,  

decks of t h e  CPCEI, a b i l i t y  programs, support  
problems, documentation); 

C)  a  l i s t  of a l l  C lass  I and I1 changes; 
d) i n t e r f a c e  c a p a b i l i t y  and adapta t ion  i n s t r u c t i o n s  ; 
e) opera t iona l  desc r ip t ion ;  and 
f )  i n s t a l l a t i o n  i n s t r u c t i o n s .  

10.2 CPCEI Maintenance 

I n  add i t ion  t o  change paper generated f o r  each e r r o r  
co r rec t ion  (a£ ter FACI) , t h e  fol lowing accounting 
procedures a r e  r equ i red  t o  p r o t e c t  t h e  CPCEI and ensure 
t h a t  t h e  P a r t  I1 S p e c i f i c a t i o n  adequately r e f l e c t s  t h e  
conf igura t ion  of t h e  CPCEI. 

a )  Each time a p a r t  (subprogram card  deck, master 
program tape ,  permanent memory, e t c . )  i s  modified, 
and success fu l ly  reassembled o r  recompanied, t h e  
s u f f i x  a f  i t s  p a r t  number must be increased by one. 
I n  t h i s  manner t h e  s u f f i x  se rves  a s  a  vers ion  number 
f o r  t h e  p a r t .  A modif ica t ion  may encompass s e v e r a l  
program changes and may be repor ted  a t  p e r i o d i c  
i n t e r v a l s  t o  minimize paper work. 

b)  The appropr ia te  documents ( inc luding the  l i s t i n g s )  
must be updated t o  r e f l e c t  t h e  number and conf igura t ion  
of t h e  modified p a r t .  

C) Where appropr ia t e ,  one master  card deck and two 
cop,ies of the  latest  vers ion  of the  CPCEI master 
t a p e s  s h a l l  be maintained. I n  add i t ion ,  t h e  two 
previous ve r s ions  of the  master  t a p e ( s )  shall .  be 
maintained with appropr ia t e  l i s t i n g s .  
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PWPARATION OF INTERFACE CONTROL 
DOCUMENTATION AND INTERFACE 

REVISION NOTICES 

1. PURPOSE 

This Exh ib i t  provides NASA Apollo organiza t ions  and c o n t r a c t o r s  
with requirements and guidance f o r  t h e  prepara t ion  of  Apollo 
Program I n t e r f a c e  Control  Documentation ( I C D )  and r e v i s i o n s  
t h e r e t o ,  I n t e r f a c e  Revision Notices (IRNs) . 

2. SCOPE 

These i n s t r u c t i o n s  de f ine  the  content  of the  fol lowing 
documentation which p e r t a i n s  t o  Apollo Program I n t e r f a c e  
Management and f o r  i t s  coordinat ion approval and implementation. 

a.  I n t e r f a c e  Contro l  Documentation ( I C D )  

b. I n t e r f a c e  Revision Notice ( I R N )  

An I n t e r f a c e  Control  Document ( I C D )  s h a l l  be prepared and 
implemented f o r  each Apollo Program i n t e r f a c e ,  Each I C D  s h a l l  
inc lude  both s i d e s  of each i n t e r f a c e  and s h a l l  be phys ica l ly ,  
f u n c t i o n a l l y  and procedura l ly  compatable between i n t e r f a c i n g  
c e n t e r s ,  app l i cab le  c o n t r a c t o r s  and app l i cab le  s p e c i f i c a t i o n s e  
This E x h i b i t  i s  app l i cab le  t o  a l l  NASA c e n t e r s  and t h e i r  con- 
t r a c t o r s .  

4. REFERENCE DOCUMENTS 

EXHIBITS: I Prepara t ion  of Program, P r o i e c t  and System 
Performance and Design Requirements 
S p e c i f i c a t i o n s  

I I Prepara t ion  of Contract  End Item Deta i l  
S p e c i f i c a t i o n  (Prime Equipment) 

I11 Prepara t ion  of Contract  End I t e m  De ta i l  
S p e c i f i c a t i o n  ( F a c i l i t y )  

I V Prepara t ion  of Contrac t  End I t e m  D e t a i l  
S p e c i f i c a t i o n  ( I d e n t i f i c a t i o n  item) 

V Prepara t ion  of Contract  End Item Deta i l  
S p e c i f i c a t i o n  (Requirement I t e m s )  

V I  Prepara t ion  of D e t a i l  S p e c i f i c a t i o n  
( C r i t i c a l  Components ) 

I X  Prepara t ion  of Engineering Change Proposal 
f o r  Contract  End Items 

XX- 1 
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X I  Requirements f o r  Configurat ion I d e n t i f i -  
ca t ion  and Acceptance of  Contract  End 
Items and Related Data 

X I V  Formal Configurat ion Management Reviews, 
Inspect ion ,  and Demonstrations 

XVI  Configurat ion I d e n t i f i c a t i o n  and Accounting 
Reports Requirements 

X V I I  Explanation of  I ' t e m s  

5. EXPLANATION OF TERMS 

See Exh ib i t  X V I I  

6. PROCEDURAL REQUIREMENTS 

6.1 Background Information 

I n t e r f a c e  a reas  a r e  normally i d e n t i f i e d  dur ing p repara t ion  
of  P a r t  I of  t h e  app l i cab le  s p e c i f i c a t i o n ( s ) .  They a r e  
documented, t e c h n i c a l l y  coordinated t o  a s su re  t h a t  
compatabil i ty e x i s t s  between the  i n t e r f a c i n g  a reas ,  approved 
t e c h n i c a l l y  and by Configurat ion Control  Board (CCB) a c t i o n ,  
incorpora ted  by reference  i n  P a r t  I of the  app l i cab le  
s p e c i f i c a t i o n s ,  implemented by a f f e c t e d  cen te r s  and con- 
t r a c t o r s ,  and a r e  s u b j e c t  t o  Class I change c o n t r o l  upon 
approval.  

6.2 General Requirements 

6.2.1 Type of I n t e r f a c e s  A l l  phys ica l  i n t e r f a c e s ,  and 
r e l a t e d  func t iona l  and procedural  i n t e r f a c e  
requirements a r e  t o  be r e f l e c t e d  wi th in  each 
i n t e r f a c e  a r e a  i d e n t i f i e d .  Technical a n a l y s i s  
of the condi t ions  wi th in  each a r e a  s h a l l  determine 
t h e  i n t e r f a c e s  t o  be con t ro l l ed .  

6.2.1.1 Physica l  I n t e r f a c e s  a r e  those  i n t e r f a c e s  
involving t h e  mechanical assembly and 
s p a t i a l  r e l a t i o n s h i p  between in tercon-  
nec t ing  p a r t s  of Inter-Center  Contract  
End Items (CEI' s) . The requirements 
inc lude  phys ica l  and c learance  envelopes 
t h a t  a r e  e s t a b l i s h e d  t o  avoid i n t e r f e r e n c e s  
and t o  permit  access.  

6.2.1.2 Functional  I n t e r f a c e s  a r e  those  i n t e r f a c e s  
r e l a t e d  t o  phys ica l  i n t e r f a c e s  involving 
s p e c i f i c  system design c h a r a c t e r i s t i c s .  
The requirements inc lude  s t r u c t u r a l  loads ,  
f l u i d  flows, and e l e c t x $ c a l  c i r c u i t  
c h a r a c t e r i s t i c s ;  a s  we l l  a s  those  i n t e r -  
f aces  involving the  i n t e r a c t i o n  o r  
in f luence  of condi t ions  imposed by one 
system o r  component upon another ,  o r  from 
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e x t e r n a l  sources ,  e .g. ,  shock, v i b r a t i o n ,  
h e a t  t r a n s f e r ,  acous t i c s ,  pressure ,  
r a d i a t i o n ,  atmospheric abbera t ions ,  e t c .  

6.2.1.3 Procedural  I n t e r f a c e s  a r e  those i n t e r f a c e s  
r e l a t e d  t o  phys ica l  i n t e r f a c e s  involving 
t h e  sequence of  events  occuring i n  the  
assembly, alignment, s e r v i c e ,  maintenance, 
test  and opera t ion  Of r e l a t e d  systems, 
hardware, and domputer programs. 

6.2.2 Prepara t ion  - I n t e r f a c e  Control  Documentation o r  
r ev i s ions  t h e r e t o ,  s h a l l  be prepared s o  as  t o  
include only t h e  e s s e n t i a l  information requ i red  
t o  completely def ine  t h e  i n t e r f a c e .  The fol lowing 
c r i t e r i a  s h a l l  be used t o  de f ine  t h e  necessary 
information t o  be included: 

6.2.2.1 A l l  design c r i t e r i a  and design requi re-  
ments which e s t a b l i s h  t h e  o v e r a l l  tech- 
n i c a l  d i r e c t i o n  f o r  hardware and s o f t -  
ware i n t e r f a c e  design,  desc r ib ing  t h e  
genera l  parameters and c o n s t r a i n t s ,  
inc luding l i m i t s  and to le rances ,  under 
which t h e  hardware and software must 
funct ion .  

6.2.2.2 Physica l  and func t iona l  design d e t a i l s ,  
and opera t iona l  and procedura l  requi re-  
ments inc lud ing  t h e i r  l i m i t s  and t o l e r -  
ances,  t h e  changing of  which w i l l  have 
an impact on hardware o r  software,  per-  
formance, c o s t  o r  Schedule accomplish- 
ments, ( information t h a t  must be 
c o n t r o l l e d  through CCB ' s a t  a l l  a f f e c t e d  
Centers  t o  a s su re  t h a t  a l l  s i d e s  of the  
i n t e r f  ace a r e  f u l l y  coordinated) . 

6.2.2.3 The I C D  s h a l l  n o t  inc lude  information 
Such as opera t iona l  o r  procedural  requi re-  
rrlents t h a t  by na tu re  normally vary up 
u n t i l  t h e  launch d a t e ,  and does n o t  make 
c o n t r o l  between Centers  p r a c t i c a l  o r  necessary.  

6.2.3 Originaki,on and Changes 

6.2.3.1 Or ig inat ion  of  I C D s  - A n  I n t e r f a c e  Control  
Document, o r  changes t h e r e t o ,  may be  
o r i g i n a t e d  a t  any Center o r  by any of i t s  
con t rac to r s .  When o r i g i n a t e d  by a con- 
t r a c t o r  it s h a l l  be a p a r t  of  an Engineering 
Change Proposal  (ECP) . 

6.2.3.2 Changes t o  I C D s  - Contractor  o r i g i n a t e d  
changes w i l l  be submitted a s  Prel iminary 
I n t e r f a c e  Revision Notices (PIRN ' s )  and 
received a s  a  p a r t  of an ECP change pack- 
age by t h e  app l i cab le  Center C C B ' s .  A l l  
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PIRN's shall be routed by the CCB to the 
organization Panel Chairman or Co-Chair- 
man (at the Center receiving the ECP) 
for review and evaluation. A copy of 
the ECP (s) shall accompany the PIRN1s 
and the change(s1 shall be handled as a 
package. Approved PIRN's may become 
IRN's. 

6.2 -3 .3  Effectivities - Effectivities for ICD1s/ 
IRN's shall be assigned to, and on, each 
ICD/IRN for the Apollo Program end items 
for which the Center is responsible. 
Where effectivities cover "subsequent" 
items, the ICD/IRN shall note all appli- 
cable effectivities. 

6.2.3.4 Approval - Each ICD or IRN shall be sub- 
mitted to the appropriate Panel Co-Chair- 
men or Senior Representatives. The Panel 
Chairman first receiving the document will 
apply the Apollo Interface Control Document 
form decal, which provides a signature 
block for the approval signatures of the 
Panel Co-Chairmen or Senior Representatives. 
Differences must be worked out by the Co- 
Chairmen and Senior Representatives until 
all concerned have evidenced their approval 
by signature, or the document is invali- 
dated and returned to the originator with 
appropriate comment. The Panel Co-Chairmen 
will forward approved documents to each 
affected Center Level I1 CCB(s) for approval/ 
disapproval and implementation by CCBD, 

6.2.4 Implementation - Once approved by the affected Apollo 
Program Manager (Center) CCB1s (and forwarded to the 
Repository for release) ICD's and approved changes 
(IRN's) thereto shall be unilaterally implemented by 
the appropriate Center/Project contracts office 
against the affected contractor(s). Contractor im- 
pact response shall be in the form of ECP's submitted 
to affected CCB1s thru established contractual 
channels. Where major impacts might be expected, 
the Centers, unless implementation is directed by 
the Apollo Program Director CCB, may request con- 
tractor (s) impact (s) in the form of an ECP (s) and 
resolve Inter-Center incompatibilities thru joint 
Apollo Program Management, CCB action, or by forwarding 
recommendations to the Apollo Program Director CCB 
for resolution prior to implementation. 

6.2,5 Interface Revision Notice (IRN) Processing - Inter- 
face Revision Notices (IRN's) shall be used to doc- 
ument approved changes against an approved ICD. 
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Technical and program approval of an I R N  w i l l  
r e s u l t  i n  incorpora t ion of t h e  I R N  i n  a subse- 
quent  r e v i s i o n  of t h e  I C D .  

6.2.5.1 I n t e r f a c e  Control  Document Revisions 
s h a l l  be prepared t o  incorpora te  only 
approved I R N ' s  i n  an ICD.  Each r e v i s i o n  
s h a l l  be alpha-designated and s h a l l  indi -  
c a t e  t h e  i d e n t i t y  of t h e  change. 

6.2.5.2 Af te r  Panel approval,  I R N ' s  and rev i sed  
I C D ' s  s h a l l  be submitted f o r  approval t o  
a f f e c t e d  C C B ' s  i n  accordance with estab- 
l i s h e d  change procedures. 

6.2.6 ICD Maintenance - A r e v i s i o n  t o  an I C D  s h a l l  be 
made t o  incorpora te  approved IRN's when a maximum 
of s i x  approved I R N ' s  a r e  outstanding o r  any I R N  
is outstanding f o r  90 days. 
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