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FOREWORD 

T h i s  mil i tary s tandard   cons is t s   o f  basic appl icat ion  requirements ,  
specific t a i l o r a b l e  r e l i a b i l i t y  program tasks, and an  appendix which inc ludes  
an   app l i ca t ion   ma t r ix  and  guidance  and  rationale  for task s e l e c t i o n .  

E f fec t ive  r e l i a b i l i t y  programs must  be  t a i l o r e d   t o  f i t  proqram needs  and 
cons t r a in t s ,   i nc lud ing  l i f e  cycle c o s t s  ( L C C ) .  T h i s  document i s  i n t e n t i o n a l l y  

. ruc tured   to   d i scourage   ind iscr imina te   b lanket   appl ica t ions ,   Ta i lor ing  i s  
forced   by   requi r in3  t h a t  specif ic  tasks be selected and ,   for   those  tasks  
i d e n t i f i e d ,   t h a t   c e r t a i n   e s s e n t i a l   i n f o r m a t i o n   r e l a t i v e   t o   i m p l e m e n t a t i o n  of  
t h e  task be  provided by t h e  p r o c u r i n g   a c t i v i t y .  

Many of  t h e  tasks s o l i c i t  facts  and  recommendations  from the  con t r ac to r s  
on the  need   fo r ,  and  scope o f ,  t h e  work t o  be done rather than   requi r ing  t h a t  a 
specif ic  task be  done i n  a specific way. The selected tasks can be  t a i l o r e d   t o  
meet specif ic  and peculiar proqram  needs. 

Although  not a l l  encompassing, t h e  guidance and ra t iona le   p rovided   in  
Appendix A i s  in t ended   t o   s e rve  as  an a i d  i n   s e l e c t i n g  and . s c o p i y  t h e  tasks 
and requirements.  

T h i s  rev is ion   conta ins  the following  fundamental  changes  from 
MIL-STD-785A : 

a .  Increased emphasis has been placed on r e l i a b i l i t y  engineering 
tasks  and tests. The t h r u s t  i s  toward  prevention,  detection, and cor rec t ion   of  
des ign   de f i c i enc ie s ,  weak -parts,  and  workmanship defects.  Emphasis on .- 

r e l i a b i l i t y   a c c o u n t i n g  has been   re ta ined ,  and  expanded t o   s e r v e  t h e  needs of 
acqu i s i t i on ,   ope ra t ion ,  and support  management, bu t   cos t  and schedule 
i n v e s t m e n t   i n   r e l i a b i l i t y   d e m o n s t r a t i o n   ( q u a l i f i c a t i o n  and  acceptance) tests 
must be  made c l e a r l y   v i s i b l e  and ca re fu l ly   con t ro l l ed ,  

b .  A s h a r p  d i s t i n c t i o n  has been e s t ab l i shed  between basic 
r e l i a b i l i t y  and  mission r e l i a b i l i t y ,  Measures o f  basic r e l i a b i l i t y  such a s  
Mean-Time-Between-Failures (MTBF) now inc lude  all item l i f e  u n i t s   ( n o t   j u s t  
mission time) and a l l  f a i l u r e s   w i t h i n  t h e  item ( n o t   j u s t   m i s s i o n - c r i t i c a l  
f a i l u r e s   o f  t h e  item i t s e l f ) .  Basic r e l i a b i l i t y  requi rements   apply   to  a l l  ! 

items. 

c.  Mission r e l i a b i l i t y  (MIL-STD-785A l lRel iabi l i tyl l )  i s  now one of 
f o u r   s y s t e m   r e l i a b i l i t y  parameters. The o t h e r  three are  d i r e c t l y  related t o  
opera t iona l   read iness ,  demand for  maintenance, and demand f o r   l o q i s t i c   s u p p o r t .  
Separate   requirements  w i l l  be established f o r  each r e l i a b i l i t y  parameter t h a t  
applies t o  a system, and t r a n s l a t e d   i n t o  basic r e l i a b l i t y  requi rements   for  

. subsystems,  equipments,  components,  and pa r t s .  

iii 
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NOT MEASUREMENT SENSITIVE 

M1L-STD-785B 
NOTICE 2 
5 AUGUST 1988 

MILITARY STANDARD 

RELIABILITY PROGRAM FOR SYSTEMS AND EQUIF'hENT 
DEVELOPMENT AND PRODUCTION . 

TO ALL HOLDERS OF MIL-STD-785B: 

1. TKE FOLLOWING  PAGES OF MIL-STD-785 HAVE BEEN REWISED AND 
SUPERSEDE THE PAGES LISTED: 

NEW PAGE  DATE  SUPERSEDED  PAGES  DATE 

1 5 August 1988 1 15 September 1980 

2 15 September 1980 2 Reprinted without  change 
5 15 September 1980 Reprinted without  change 

l a  5 August 1988 

6 5 August 1988 6 15 September 1980 

A-3a 5 August 1988 
A-3 5 August 1988  15 September 1980 

A-4 15 September 1980 Reprinted without  change 

2. RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS. 

3. Holders of MIL-STD-785B will verify that page changes and additions indicated 
above have been entered. This notice page will be retained as a check sheet. This 
issuance, together with appended  pages,  is a separate publication. Each notice is  to  be 
retained by stocking points until the military standard is completely  revised or can- 
celled. 

Custodians: 
Army - CR 
Navy - AS 
Air Force - 11 

Preparing activity: 
Air Force - 11 

Project No. RELI-O057 

Review  activities: 
Army - AR, AV, AT, ME, MI, SC, TE 
Navy - EC, OS, SA, SH, M>, TD, MC, CG 
Air  Force - 10, 13, 17, 18, 19, 24, 95 

AMSC F3104 AREARELJ 

~ I S T R l B U n o N  STATEMENT A. Approved for public ,release; distribution is 
unlimited. 
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MIL-STD-785B 
NOTICE 1 
3 J u l y  1986 

MILITARY STANDARD 

RELIABILITY PROGRAM FOR SYSTEMS AND EQUIPMENT 
DEVELOPMENT AND PRODUCTION 

TO  ALL  HOLDERS OF MIL-STD-785B 

1, THE  FOLLOWING PAGES OF MIL-STD-785B HAVE BEEN REVISED AND SUPERSEDE THE 
PAGES LISTED: 

NEW PAGE DATE SUPERSEDED  PAGES DATE 

301-1 3 Ju ly  1986 301-1 
30 1-2 3 July 1986 301-2 

15 September 1980 
15 September 1980 

2, RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS, 

3. Holders of MIL-STD-785B w i l l  v e r i f y  t ha t  page changes and add i t ions  
ind ica t ed  above  have  been  entered. This n o t i c e  page will be r e t a ined  as a 
check sheet. This i s suance ,  together w i t h  appended pages, is a separate 
publ icat ion,  Each n o t i c e  is t o  be r e t a ined  by s tock ing   po in t s   un t i l   t he  
military s tandard is completely  revised  or   canceled,  

Custodians: 

Navy - AS 
Air Force - 11 

Army - CR 
Prepar ing   ac t iv i ty :  

Air Force - 11 

(P ro jec t  No, RELI-0027)  

Review a c t i v i t i e s :  
Amy - A R ,  A V ,  AT, ME, MI, SC, TE 
Navy - EC, OS, SA, SH, YD, TD, MC,  CG 
Air Force - 10, 13, 17, 18, 19,  24,  95 

AMSC No, F3104 AREA RELI 

e. Approved for publ ic  release; d i s t r i b u t i o n  is unlimited.  
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MIL-STD-785B 
15 September 1980 
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TASK  SECTION 200. DESIGN AND EVALUATION 

_Task 

MIL-STD-785B 
15 September 1980 

200-1 - 200-2 

20 1 RELIABILITY MODELING , . , , . 201-1 

202 RELIABILITY ALLOCATIONS , . 202-1 

203 RELIABLITY PREDICTIONS , , . . . , . , . , , , , 203-1 - 203-2 
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APPENDIX A 

APPLICATION GUIDANCE FOR IMPLEMENTATION OF 
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Paranru  

10. GENERAL 

10.2  Purpose 
i 10.1 Scope 

10.3 User 
V 
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MIL-STD-785B 
15  September 1980 
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MIL-STD-785B 
NOTICE 2 
5 AUGUST 1988 

RELfABIL;ITy PROGRAM FOR SYSTEMS AND EQUIPMENT 
DEVELOPMENT AND PRODUCTION 

1 .. SCOPE 

1.1 Purpose. This standard provides general requirements and specific tasks for reli- 
ability, programs during the development, production, and initial deployment of systems 
and equipment. 

1.2 Applicability 

1.2.1. Application of standard. Tasks described in this standard are  to  be selectively 
applied in  DoD  contractor-definitized procurements, request for proposals, statements 
of work, and Government in-house  developments  requiring  reliability programs for the 
development, production, and initial deployment of systems and equipment. The word 
“contractor” herein also includes Government  activities  developing  military  systems  and 
equipment. 

* 1.2.1.1 For NATO collaborative projects, this standard is to be used  in  complying  with 
the contractual Reliability Program implementation requirements of  STANAG 41 74, 
“Allied  Reliability and Maintainability Publications.” 

1.2.2 Tailoring of task descriptions. Task descriptions are intended to be tailored as 
required by governing regulations and as appropriate to particular systems or equip- 
ment program type, magnitude, and funding.  When preparing his proposal, the con- 
tractor may include additional tasks or task modifications with supporting rationale for 
each addition or modification. 

1.2.2.1 The “Details To Be Specified” paragraph under each task description is  in- 
tended for listing  .!the. specific details, additions, modifications, deletions, or options  to 
the requirements -of the task that should be considered by the procuring  activity  when 
tailoring the task description to fit program needs. “Details” annotated by an “(R)” 
are essential. and shall be provided the contractor for proper implementation of the 
task. 

. . . . ~ .  

* 1.2.3 Application ‘guidance. Application  guidance and rationale for selecting tasks to 
fit  the needs of a particular reliability program is  included  in appendix A; this appen- 
dix is not to be referenced or implemented in contractual documents. 

1.3 Method of reference. When  specifying the task descriptions of this standard as 
requirements, both the standard and the specific task description number@) are to be 
cited. Applicable “Details To  Be Specified” shall be included  in the statement of 
work. 

Supersedes page 1 of 15 September 1980 
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MIL-STD-785B 
NOTICE 2 
5 AUGUST 1988 e 

2. RE!I?ERl2NCED DOCUMENTS 

2.1 Government documents. The following documents, of the  issue  in effect on date 
of invitation for bids or  request for proposal, form a part of this standard to the extent 
specified herein: 

STANDARDS 

“ R Y  
m-STD-105 Sampling Procedures and Tables for Inspection by Attributes 
h!tJL-STI3”21 Definitions of Terms for Reliability and Maintainability 
MIL-STD-781 Reliability  Testing for Engineering  Development,  Qualification  and 

Production 
“ D - 9 6 5  Parts Control Program 

NEW PAGE 
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MIL-STD-785P 
15 September 1980 

PUBLICATIONS 

MILITARY HANDBOOK 

MIL-HDBK-217 Rel iab i l i ty   Pred ic t ior ,   o f   E lec t ronic   Eauipment  

( C o p i e s   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 ,   and   publ ica t ions   requi red  by 
con t . r ac to r s  i n  connect ion w i t h  specif ic   Procurement   funct ions  should  be 
ob ta ined  from t h e   p r o c u r i n g   a c t i v i t y  or 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 .  1 

3. TERMS, DEFINITIONS, AND ACRONYMS 

3.1 Terms L The terms used h e r e i n   a r e   d e f i n e d  i n  YIL-STD-721. 

3.2 D e f i n i t i o n s ,   D e f i n i t i o n s   a p D l i c a b l e   t o  t h i s  s t anda rd   a r e   a s   fo l lows :  

a .   T a i l o r i n c :  The Process  by which  tho  individual   requirements  
( s e c t i o n s ,   p a r a g r a p h s ,  or sen tences )  of  t h e   s e l e c t e d   s p e c i f i c a t i o n s  and 
s t anda rds   a r e   eva lua te : !  t o  de t e rn ine  t h e  e x t e n t   t o  which  each  requirement i s  
most s u i t a b l e  f o r  a s p e c i f i c   m a t e r i e l   a c a u i s i t i o n  and t h e  modi f ica t ion   of   these  
r equ i r emen t s ,   where   necessa ry ,   t o   a s su re   t ha t   each   t a i lo red  document  invoked 
s t a t e s   o n l y   t h e  minimum needs of the  Government.   Tailoring i s  n o t   a   l i c e n s e   t o  
s p e c i f y  a z e r o   r e l i a b i l i t y  proqram,  and mus t  conform to   p rov i s ions  of e x i s t i n e  
r egu la t ions   gove rn ing   r e l i ab i l i t y   p rog rams .  

b. Acauis i t ion  Dhases:  

( 1  ConceDtual (CONCEPT) Dhase: The i d e n t i f i c a t i o n  and e x p l o r a t i o n  
o f   a l t e r n a t i v e   s o l u t i o n s  or s o l u t i o n   c o n c e p t s   t o   s a t i s f y  a va l ida ted   need ,  

( 2 )  PemOnStratiOn  and va l ida t io r !  (VALID) Dhase; The period when 
s e l e c t e d   c a n d i d a t e   s o l u t i o n s   a r e   r e f i n e d   t h r o u q h ' e x t e n s i v e  s t u d y  and ana lyses ;  
hardware  development,  i f  a p p r o p r i a t e ;   t e s t  ; and e v a l u a t i o n s ,  

( 3 )  Full-scale   enaineer inn  develoDment  (FSED) Dhase; The per iod 
when the  system and t h e   p r i n c i p a l   i t e m s   n e c e s s a r y   f o r  i t s  suppor t   a r e   des i aned ,  
f a b r i c a t e d ,   t e s t e d  and eva lua ted ,  

(4) Product ion (PROD) DhaSe: The per iod from  production  approval 
u n t i l  t h e   l a s t   s y s t e m  i s  de l ive red  and accep ted .  

c .  k l u t b i l i t v  accoun t inn :   Tha t   s e t   o f   ma themat i ca l   t a sks  which 
e s t a b l i s h  and a l l o c a t e   q u a n t i t a t i v e   r e l i a b i l i t y   r e q u i r e m e n t s ,  and p r e d i c t  and 
measu re   quan t i t a t ive   r e l i ab l i t y   ach ievemen t s .  

d .  U a b i l i t v   e n a i m e r i n a :  That s e t   o f   des ign ,   deve lopmen t ,  and 
manufac tur ing   tasks  -by which r e l i a b i l i t y  is achieved .  

e. B a s l c  re l iab i l i tv :  The d u r a t i o n   o r   p r o b a b i l i t y   o f   f a i l u r e - f r e e  
p e r f o r m a n c e   u n d e r   s t a t e d   c o n d i t i ó n s .   B a s i c   r e l i a b i l i t y   t e r m s ,   s u c h   a s  
Mean-Time-Between F a i l u r e s  (MTBF) or Mean-Cycles-Between-Failures (MCBF), s h a l l  
i n c l u d e  a l l  item l i f e  u n i t s  ( n o t  just m i s s i o n   t i m e )   a n d   a l l   f a i l u r e s   w i t h i n   t h e  
items ( n o t  just m i s s i o n - c r i t i c a l   f a i l u r e s   a t   t h e  item l e v e l  of assembly) .  
B a s i c   r e l i a b i l i t y   r e q u i r e m e n t s   s h a l l   b e   c a p a b l e   o f   d e s c r i b i n g   i t e m  demand f o r  
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maintenance manpower ( e . q . ,  Mean-Time-Between-Maintenance  Actions(MTEMA)). The 
o t h e r  system r e l i a b i l i t y   p a r a m e t e r s   s h a l l  employ c l e a r l y   d e f i n e d   s u b s e t s   o f   a l l  
i t e m   l i f e   u n i t s  and a l l   f a i l u r e s .  

f .  M i s s i o n   r e l i a b i l i t v :  The a b i l i t y   o f  an  i tem  to  perform i ts  requ i r ed  
f u n c t i o n s   f o r   t h e   d u r a t i o n   o f   a   s p e c i f i e d   m i s s i o n   p r o f i l e .  

q .  L i f e  u n i t s :  A measure   o f   use   dura t ion   appl icable   to   the   i t em  (e .n . ,  
o p e r a t i n q   h o u r s ,   c y c l e s ,   d i s t a n c e ,   r o u n d s   f i r e d ,   a t t e m p t s   t o   o p e r a t e ) .  

h .  Envi ronmenta l   s t ress   sc reening  (ESS). A s e r i e s   o f   t e s t s   c o n d u c t e d  
unde r   env i ronmen ta l   s t r e s ses   t o   d i sc lose  weak p a r t s  and  workmanship d e f e c t s   f o r  
c o r r e c t i o n .  

i. R e l i a b i l i t v  deVelODment/QrOWth test ( R D G T ) :  A s e r i e s   o f   t e s t s  
c o n d u c t e d   t o   d i s c l o s e   d e f i c i e n c i e s  and t o   v e r i f y   t h a t   c o r r e c t i v e   a c t i o n s  will 
p r e v e n t   r e c u r r e n c e   i n  t h e  oDera t iona1   inventory .  (A l so  known a s  "TAAF" 
t e s t i n g .  ) 

j .  R e l i a b i l i t v   a u a l i f i c a t i o n   t e s t  ( R O T ) :  A t es t   conducted   under   spec i f ied  
c o n d i t i o n s ,  b y ,  o r  on beha l f   o f ,   t he   gove rnmen t ,  u s i n g  i t ems   r ep resen ta t ive   o f  
the  approved  product ion  confiqurat ion,   to   determine  cornpl iance w i t h  s p e c i f i e d  
r e l i a b i l i t y   r e q u i r e m e n t s   a s  a bas i s   for   p roduct ion   apDroval .   (Also  known a s  a 
"Re l i ab l i t y   Demons t r a t ion"  , o r  "DesiSn  Approval" , tes t .  ) 

k. P r o d u c t i o n   r e l i a b i l i t v   a c c e D t a n c e   t e s t  (PRAT):  A t es t   conducted   under  
s p e c i f i e d   c o n d i t i o n s ,  b y ,  o r  on behal f   o f ,   the   qovernment ,  u s ing  d e l i v e r e d   o r  
deliverable product ion  items, to   de t e rmine   t he   p roduce r ' s   compl i ance  w i t h  
s p e c i f i e d   r e l i a b i l i t y   r e q u i r e m e n t s .  

3.3 Acronvms,  Acronyms  used i n  t h i s  document a r e   d e f i n e d  a s  fo l lows :  

CDR 
CDRL 
CFE 

ESS 
FMECA 
FRACAS 

FRB 
FSED 
GFE 
G I  DE P 
GPR 
LSAP 
LSA R 
MCBF 
MCSP 
MTBCF 
MTBDE 
MTBF 
MTBMA 
MTBR 
PA 

D I D  . 

Cr i t i ca l   Des ign  Review 
Contract  Data  Reauirernents List 
Contractor  Furnished  Equipment 
Data   I tem  Descr ipt ion(s)  
Environmental   Stess   Screening 
F a i l u r e  Modes, E f f e c t s ,  and C r i t i c a l i t y   A n a l y s i s ( e s )  
Fa i lure   Repor t ing ,   Analys is (es ) ,   and   Correc t ive   Act ion  
Systems 
F a i l u r e  Review  Board 
F u l l  Scale  Enqineerinq  Development 
Government  Furnished  Equipment 
Government/Industry  Data  Exchange  Program 
Government P lan t   Represen ta t ive ( s1  . 
Logistic  Support   Analysis  Program 
Logis t ic   Suppor t   Analys is   Records  
Mean-Cycles-Between-Failures 
Mission  Completion  Success  Probabili ty 
Mission-Time-Between-Cri t ical   Fai lures  
Mean-Time-Between-Downing Events  
Mean-Time-Between-Failures 
Mean-Time-Between-Maintenance  Actions 
Mean-Time-Between-Removals 
Procur ing  A c t i v i t y  ( inc luding   Proqram/Projec t   Off ices)  
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PCB 
PDR 
PPSL 
PRAT 
PRST 
RDGT 
RFP 
RQT 
SCA 
S ow 
TAAF 

Parts Control  Board 
Preliminary  Design  Review 
Program Parts S e l e c t i o n  List 
P roduc t ion   Re l i ab i l i t y   Accep tance  Test 
P r o b a b i l i t y   R a t i o   S e q u e n t i a l  Test 
R e l i a b i l i t y  Development/Growth Test 
Request For-  Proposal 
R e l i a b i l i t y   Q u a l i f i c a t i o n  Test 
Sneak Circuit Ana lys i s ( e s1  
S ta tement  O f  Work 
Testf, Analyze,  and  Fix 

4. GENERAL REQUIREMENTS 

4.1 = i t v  Droar- The c o n t r a c t o r  sha l l  es tabl ish and  maintain  an 
e f f i c i e n t   r e l i a b i l i t y  program to   suppor t   economica l   ach ievement   o f   overa l l  
program  object ives .  To be c o n s i d e r e d   e f f i c i e n t ,  a r e l i a b i l i t y  program s h a l l  

- c l e a r l y :  (1) improve  operat ional   readiness   and  mission  success   of  t h e  major 
end-item; (2) r educe  item demand for   main tenance  manpower and l o g i s t i c   s u p p o r t ;  
(3) p r o v i d e   e s s e n t i a l  management informat ion;   and  (4) hold down i ts  own impact 
on o v e r a l l  program  cost  and  schedule. 

4.2 -am r e a w e m e n t s .  Each r e l i a b i l i t y  program shall  inc lude   an  
a p p r o p r i a t e  mix o f   r e l i a b i l i t y   e n g i n e e r i n g  and account ing  tasks depending on 
t h e  l i f e  c y c l e  phase. These tasks sha l l  be selected and t a i l o r e d   a c c o r d i n g   t o  
t h e  type   o f  item (system,  subsystem  or   equipment)   and  for   each applicable phase 
of  t h e  a c q u i s i t i o n  (CONCEPT, VALID, FSED, and PROD). They sha l l  be planned, 
integrated  and  accomplished i n  con junc t ion  wi th  other   design,   development  and 
manufactur ing  funct ions.  ' The ove ra l l   a cqu i s i t i on   p rog ram sha l l  i nc lude  the 
r e sources ,   s chedu le ,  management s t r u c t u r e ,   a n d   c o n t r o l s   n e c e s s a r y   t o   e n s u r e  
t h a t  s p e c i f i e d   r e l i a b i l i t y  program tasks are s a t i s f a c t o r i l y  accomplished. 

4.2.1 m t v  en- Tasks sha l l  focus  on the  p reven t ion ,  
d e t e c t i o n ,  a n d   c o r r e c t i o n   o f   r e l i a b i l i t y   d e s i g n   d e f i c i e n c i e s ,  weak par ts ,  and 
workmanship defects. R e l i a b i l i t y   e n g i n e e r i n g  s h a l l  be a n   i n t e g r a l   p a r t   o f  t h e  
item des ign   process ,   inc luding   des ign   changes .  The means by which r e l i a b i l i t y  
e n g i n e e r i n g   c o n t r i b u t e s   t o  the design,   and the  l e v e l   o f   a u t h o r i t y  and 
c o n s t r a i n t s  on t h i s  e n g i n e e r i n g   d i s c i p l i n e ,  sha l l  be i d e n t i f i e d   i n  t h e  
r e l i a b i l i t y  program  plan. An e f f i c i e n t   r e l i a b i l i t y  program sha l l  stress early 
i n v e s t m e n t   i n   r e l i a b i l i t y   e n g i n e e r i n g  tasks to   avoid   subsequent   cos t s   and  
schedule   de lays .  

4.2.2 -tv accountinR, Tasks shall  focus  on t h e  p rov i s ion   o f  
i n f o r m a t i o n   e s s e n t i a l   t o   a c q u i s i t i o n ,   o p e r a t i o n ,   a n d   s u p p o r t  management, 
i n o l u d i n g   p r o p e r l y   d e f i n e d   i n p u t s   f o r  estimates o f   o p e r a t i o n a l   e f f e c t i v e n e s s  
and  ownership  oost. An e f f i c i e n t   r e l i a b i l i t y  program sha l l  provide t h i s  
in fo rma t ion   wh i l e   ensu r ing  t h a t  c o s t  a n d   s c h e d u l e   . i n v e s t m e n t   i n   e f f o r t s   t o  
o b t a i n  management data (such as d e m o n s t r a t i o n s ,   q u a l i f i c a t i o n  tests, and 
aoceptance  tests) is c l e a r l y   v i s i b l e  and c a r e f u l l y   c o n t r o l l e d .  

4.3 &&i&J,itv Dr- i n t e r f w  The c o n t r a c t o r  sha l l  u t i l i z e   r e l i a b i l i t y  
d a t a  and i n f o r m a t i o n   r e s u l t i n g   f r o m   a p p l i c a b l e  tasks i n  t he  r e l i a b i l i t y  program 
t o  Q a t i s f y  LSAP requi rements ,  A l l  r e l i a b i l i t y   d a t a  and  information  used  and 
provided shall be  based  upon,  and traceable t o ,  t h e  ou tpu t s   o f  t h e  r e l i a b i l i t y  
program for a l l  l o g i s t i c   s u p p o r t  a n d   e n g i n e e r i n g   a o t i v i t i e s   i n v o l v e d  i n  a l l  D 
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p h a s e s   o f  t h e  system/subsystem/equipment a c a u i s i t i o n .  

4 .4   Quan t i t a t ive   r eou i r emen t s .  The systea/subsystem/equipment r e l i a b i l i t y  
requi rements  s h a l l  be specif ied c o n t r a c t u a l l y ,   Q u a n t i t a t i v e   r e l i a b i l i t y  
r e q u i r e m e n t s   f o r  t he  system, a l l  majo: subsystems,  and e q u i m e n t s   s h a l l  be 
i n c l u d e d   i n   a p p r o p r i a t e   s e c t i o n s   o f   t h e  system and  end item s p e c i f i c a t i o n s .  
The sub - t i e r   va lues   no t   e s t ab l i shed   by  t h e  p r o c u r i n g   a c t i v i t y   s h a l l  be 
e s t ab l i shed   by  t h e  system or  equipment   cont rac tor  a t  a c o n t r a c t u a l l y   s p e c i f i e d  
c o n t r o l   p o i n t  pr ior  t o  d e t a i l  des iqn .  

4 .4 .1   Categor ies   o f   auant i ta t ive   reaui rements ,  There-are three d i f f e r e n t  
c a t e g o r i e s   o f   q u a n t i t a t i v e   r e l i a b i l i t y   r e q u i r e m e n t s :  (1) o p e r a t i o n a l  
r e q u i r e m e n t s   f o r  appl icable  s y s t e m   r e l i a b i l i t y  parameters; ( 2 )  basic 
r e l i a b i l i t y   r e q u i r e m e n t s   f o r  item des ign   and   qua l i ty ;   and  ( 3 )  s t z t i s t i c a l  
c o n f i d e n c e / d e c i s i o n   r i s k  c r i te r ia  f o r  specif ic  r e l i a b i l i t y  tests.  .These 
Categories must b e  c a r e f u l l y   d e l i n e a t e d ,   a n d   r e l a t e d  t o  e a c h   o t h e r  by  c l e a r l y  
d e f i n e d   a u d i t  t r a i l s r  t o  es tabl ish clear l i n e s   o f   r e s p o n s i b i l i t y   a n d  
a c c o u n t a b i l i t y .  

4 . 4 . 2   S v s t e m   r e l i a b i l i t v  Darameters. System r e l i a b i l i t y  parameters s h a l l  be  
d e f i n e d   i n   u n i t s   o f   m e a s u r e m e n t  d i r e c t l y  re la ted t o  o p e r a t i o n a l   r e a d i n e s s ,  
miss ion   success ,  demand for  maintenance  manpower,  and demand f o r   l o q i s t i c  
s u p p o r t ,  a s  apDlicable t o  t h e   t y p e  of sys tem,   ODera t iona l   requi rements   for  
each o f  these parameters s h a l l  i nc lude  t h e  combined effects of item des ign ,  
qua l i ty ,   opera t ion ,   main tenance   and  repair i n   t h e   o p e r a t i o n a l   e n v i r o n n e n t ,  
Examples o f   s y s t e m   r e l i a b i l i t y  parameters i n c l u d e :   r e a d i n e s s ,  
Mean-Time-Between-Downinq Events  (MTPDE); m i s s ion   success ,  
Mission-Time-Between-Crit ical   Failures (MTFCF); maintenance  demand, 
Mean-Time-Between-Maintenance Act ions (MTEMA); and log i s t i c s  demand, 
Mean-Time-Between-Removals ( MTER) . 
4.4.3 S t a t i s t i c a l  cr i ter ia .  S t a t i s t i c a l  c r i t e r i a  for  r e l i a b i l i t y  
demonst ra t ions ,  Reliability'Oualification Tests ( R Q T ) ,  and  Production 
Re l i ab i l i t y   Accep tance  Tests (PRAT) s h a l l  b e  c a r e f u l l y   t a i l o r e d   t o   a v o i d  
d r i v i n q   c o s t   o r   s c h e d u l e   w i t h o u t   i a p r o v i n g  r e l i a b i l i t y .  Such c r i t e r i a  inc lude  
specif ied c o n f i d e n c e   l e v e l s   o r   d e c i s i o n  risks, "UpDer Test MTBF," !'Lower Test 
MTBF," e t c . ,  as embodied i n  s ta t i s t ica l  test  p l ans .  They s h a l l  be c lear ly  
separated from specif ied va lues   and  minimum acceptable v a l u e s   t o   p r e v e n t  test 
c r i t e r i a  from d r i v i n q  item des iqn .  They sha l l  b e  selected a n d   t a i l o r e d  
a c c o r d i n g   t o  t h e  degree t h a t  c o n f i d e n c e   i n t e r v a l s  are reduced  by each 
add i t iona l   i nc remen t   o f  t o t a l  test t i n e .  

4 .4 .3 .1   Electronic   eauipment ,   For   e lectronic   equipment ,  t h e  "Lower Test MTFF" 
s h a l l  be set equa l  t o  t h e  minimum acceptable MTBF f o r  t h e  item. Conformance t o  
t h e  minimum accep tab le  MTBF r e q u i r e m e n t s   s h a l l  be  demonstrated by tests . 
'selected from MIL-STD-781, o r   a l t e r n a t i v e  specified by t h e  PA. 

4.4.3.2  Munitions  and  mechanical  eauipment.  For  munitions  and  mechancial 
equipment, a given  lower  confidence limit shal l  be s e t  e a u a l  t o  t h e  minium 
acceptable r e l i a b i l i t y  for  t h e  item. An adequate  number of samvles s h a l l  be 
selected per MIL-STD-105, o r  by o t h e r   v a l i d  means  approved by t h e  PA, and 
tested for  conformance t o   r e l i a b i l i t y   r e q u i r e m e n t s  a s  s p e c i f i e d   b y  t h e  PA. 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



I MIL-STD-785B N O T I C E  2 RE W 97977LL 00bL208 W 

MIL-STD-785B 
NOTICE 2 
5 AUGUST 1988 

5 ,  TASK DESCRIPTIONS 

5.1 The  task  descriptions following are divided into three  general sections: Section 
100, Program Surveillance and Control; Section 200, Design and Evaluation; and Sec- 
tion 300, Development and Production Testing. 

* 6. NOTES 

6.1 Jnternational standardization  agreements.  Certain provisions of this  standard 
(identified by paragraph  number  or  similar  manner, if appropriate) are the subject of 
international  standardization  agreement (STANAG 4174). When amendment, revision, 
or cancellation of this  standard  is proposed which will modify the  international  agree- 
ment  concerned,  the  preparing activity will take  appropriate  action through interna- 
tional standardization  channels including departmental  standardization offices to change 
the  agreement  or make other  appropriate accommodations. 

6,2 Key term (key word)  listing. 

Environmental  Stress Screening (ESS) 
Failure Reporting, Analysis, and Correction Action  Systems PRACAS) 
Failure Review  Board (Fm) 
Failure Modes, Effects,  and Criticality Analysis (FMECA) 
Program reviews 
Reliability  DevelopmentlGrowth Test (RI3GT) program 
Reliability Program Plan 
Reliability Qualification Test (RQT) program 
Production Reliability Acceptance Test (PRAT) program 

Custodians: 
Army - CR 
Navy - AS 
Air Force - 11 

Review activities: 
Army - AR, AV,  AT, ME,  MI, SC, TE 
Navy - EC, OS, SA, SH, M D ,  "D, MC, CG 
Air Force - 10, 13, 17, 18, 19, 24, 95 

I 6 

Preparing activity: 
Air Force - 11 
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APPENDIX A 

APPLICATION GUIDANCE FOR IMPLEMENTATION OF 
RELIABILITY PROGRAM REQUIREMENTS 

1 O .  GENERAL 

10.1 ScoDe, This   appendix   p rovides   ra t iona le   and   gu idance   for   the   se lec t ion  
o f   t a s k s   t o  f i t  t he   needs  of a n y   r e l i a b i l i t y  program,  and i d e n t i f i e s   a p p l i c a b l e  
data items for   implementa t ion   of   requi red   t asks .  

10.2  PurDose.  This  appendix is  t o  be  used t o  t a i l o r  r e l i a b i l i t y   r e q u i r e m e n t s  
i n  the most c o s t   e f f e c t i v e  manner t h a t  meets e s t a b l i s h e d  program ob jec t ives .  
HOWEVER, I T  I S  NOT TO BE REFERENCED, OR IMPLEMENTED, IN CONTRACTUAL DOCUMENTS. 

10.3 User L The user   o f   th i s   appendix  may i n c l u d e   t h e  Department of Defense 
p r o c u r i n g   a c t i v i t y ,  Government in -house   ac t iv i ty ,  and  pr ime  contractor ,   or  
subcont rac tor ,  who wishes t o  impose r e l i a b i l i t y   t a s k s  upon h i s   s u p p l i e r ( s ) .  

20. REFERENCED DOCUMENTS 

MIL-E-5400 
MIL-Q-9858 
MIL-P-11268 

MIL-STD-781 

MIL-STD-810 
MIL-STD-965 
MIL-STD-1521 

MIL-STD-1556 

MIL-HDBK-217 

Elec t ronic  EqUiDment, Airborne,   General   Specification  For 
Q u a l i t y  Program  Requirements 
Parts, Materials, and  Processes Used i n   E l e c t r o n i c  
Equipment 
Re l i ab i l i t y   Des ign   Qua l i f i ca t ion  and  Production  Acceptance 
Tests, Exponent ia l   Dis t r ibu t ion  
Environment Test Methods 
Parts Control  Program 
Technical Reviews and  Audits  ForSystems,  Equipment, And 
Computer Programs 
Government/Industry  Data  Exchange  Program  Contractor 
Par t ic ipat ion  Requirements  
Re l i ab i l i t y   P red ic t ion   o f   E lec t ron ic  Equipment 

30. DEFINITIONS 

Reference MIL-STD-785 basic .  

40. TASK SELECTION 

40.1 S e l e c t i o n  cri teria 

40.1.1 A major  problem  which  confronts a l l  government  and  industry 
organiza t ions   respons ib le  for  a r e l i a b i l i t y  program i s  t h e   s e l e c t i o n   o f   t a s k s  
wh ich   can   ma te r i a l ly   a id   i n   a t t a in ing  program r e l i a b i l i t y   r e q u i r e m e n t s .  
Today's  schedule  and  funding  constraints  mandate a cos t - e f f ec t ive   s e l ec t ion ,  
one   t ha t  is  based  on  identified  program  needs. The considerat ions  presented 
h e r e i n  are intend.ed t o  provide   gu idance   and   ra t iona le   for   th i s   se lec t ion .  They 
are als0 in t ended   t o  jog t h e  memory for   " lessons  learned"  to   provoke  quest ions 
which must be  answered  and t o  encourage  dialogue  with  other   engineers ,  
operations  and  support   personnel so tha t   answers  t o  ques t ions   and   so lu t ions   t o  
problems  can  be  found. 
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.40.1.2 Once a p p r o p r i a t e  tasks have  been selected, t h e  tasks themselves   can be 
t a i l o r e d  a s  o h l i n e d   i n  t h e  nDetails To Be S p e c i f i e d  By The PA," It is a l s o  
i m p o r t a n t   t o   c o o r d i n a t e  task requi rements  wi th  other ena ine r ing   suppor t   g roups ,  
such  as Log i s t i c s   Suppor t ,   Sys t em  Sa fe ty ,  e t  cetera, t o  e l i m i n a t e   d u p l i c a t i o n  
o f  tasks and t o  be aware o f   a n y   a d d i t i o n a l   i n f o r m a t i o n   o f   v a l u e   t o   r e l i a b i l i t y  
which these other g roups   can   p rov ide .   F ina l ly ,  t h e  t iminq   and   depth   requi red  
f o r  each task ,  as well as a c t i o n   t o  be taken  based on task outcome, are l a r g e l y  
dependent   on  individual   experience  and  program  requirements ,   For  these 
reasons ,  hard and fas t  r u l e s  are n o t  stated. 

40.2 A m l i c a t i o n   m a t r i x   f o r  Dromam DhasesL Table I he re in   p rov ides   gene ra l  
g u i d a n c e ,   i n  summary form,   of  "when and what" t o   i n c l u d e   i n  a RFP t o  e s t a b l i s h  
a n   a c c e p t a b l e   a n d   c o s t   e f f e c t i v e   r e l i a b i l i t y   p r o g r a m .  T h i s  table  can  be  used 
t o   i n i t i a l l y   i d e n t i f y   t h o s e  tasks which t y p i c a l l y  are i n c l u d e d   i n   a n   e f f e c t i v e  
r e l i a b i l i t y  program f o r  t h e  p a r t i c u l a r   a c q u i s i t i o n  phase involved .  The u s e r   o f  
t h e  document  can  then refer t o  t h e  p a r t i c u l a r  task re fe renced   by   t he   ma t r ix  and 
determine  f rom t h e  detailed purpose a t  t h e  beg inn ing   o f  t h e  t a s k  i f  i t  is 
a p p r o p r i a t e   t o   i d e n t i f y  as a program task. The u s e   o f  t h i s  m a t r i x   f o r  
deve loping  a r e l i a b i l i t y  program is  t o  b e  cons ide red  a s  o p t i o n a l   g u i d a n c e   o n l y  
and is n o t   t o  be  cons t rued  as c o v e r i n g   a l l   p r o c u r e m e n t   s i t u a t i o n s .  The 
p r o v i s i o n s   o f  applicable r e g u l a t i o n s   m u s t   a l s o  be fol lowed.  

40.3 T a s k   D r i o r i t i z a t i o n ,  The p r o b l e m   o f   p r i o r i t i z i n g  o r  e s t a b l i s b i n q  a base 
l i n e   g r o u p   f r o m  a l l  t h e  tasks i n  t h i s  document  cannot be s o l v e d   u n l e s s  
v a r i a b l e s  l i k e  sys tem  complexi ty ,   p rogram  phase ,   ava i lab i l i ty  of funds ,  
s chedu le ,  e t  cetera a r e  known. The r e l i a b i l i t y  program  plan ( task  101) should 
always be c o n s i d e r e d   f o r   s e l e c t i o n  and t o t a l  proq-am  complexity i s  one 
c o n s i d e r a t i o n   f o r   d e t e r m i n i n g  t h e  n e e d   f o r  t h i s  task,  However, i n d i v i d u a l  
tasks may be c i ted wi thou t   r equ i r ing  a r e l i a b i l i t y  program  plan.  

A-2 
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TABLE A-I. BPDlication matrix. 

TASK 

101 

102 

103 

104 

105 

1 0 6  

20 1 

202 

20 3 

204 

205 

206 

207 

208 

209 

210 

2 1  1 

30 1 

302 

303 

304 

305 

T I T L E  

RELIABILITY PROGRAM PLAN 

HONITOR/CONTROL OF SUBCONTRACTORS 
AND SUPPLIERS 

PROCRAM REVIEWS 

FAILURE  REPORTING,  ANALYSIS, A N D  
CORRECTIVE  ACTION  SYSTEM  (FRACAS) 

FAILURE REVIEW BOARD (FRB)  

THERMAL MANAGEMENT 
CONTROL  (TMC) PROGRAM 

RELIABILITY MODELING 

RELIABILITY ALLOCATIONS 

RELIABILITY  PREDICTIONS 

FAILURE MODES, EFFECTS, AND 
CRITICALITY  ANALYSIS  (FMECA) 

SNEAK CIRCUIT  ANALYSIS  (SCA) 

ELECTRONIC  PARTS/CIRCUITS 
TOLERANCE  ANALYSIS 

PARTS  CONTROL/APPLICATION PROGRAM 

RELIABILITY  CRITICAL  ITEMS 

EFFECTS  OF  FUNCTIONAL  TESTING, 
STORAGE,  HANDLING,  PACKAGING, 
TRANSPORTATION, AND MAINTENANCE 

THERMAL/RELIABILITY 
DESIGN TRADE STUDIES 

THERMAL/RELIABILITY 
DESIGN  ANALYSIS 

ENVIRONMENTAL STRESS  SCREENING 
( E S S )  

RELIABILITY DEVELOPMENT/GROWTH 
TESTING 

RELIABILITY  QUALIFICATION  TEST 
( R P T )  PROGRAM 

PRODUCTION RELIABILITY ACCEPTANCE 
TEST  (PRAT) PROGRAM 

THERMAL DESIGN  VALIDATION 
TEST  (TDVT) PROGRAM 

rASK 
N P E  

HGT 

M T  

- 

K T  

ENG 

MCT 

MG T 

ENG 

ACC 

ACC 

ENG 

ENG 

ENG 

ENG 

MGT 

ENG 

ENG 

ENG 

ENG 

ENG 

ACC 

ACC 

ENÛ 

CONCEPT 

S 

S 

3 

N A  

N A  

G 

. S  

S 

S 

S 

N A  

NA 

S 

S(1) 

N A  

G 

NA 

N A  

N A  

N A  

N A  

NA 

PROGRAM PHASE 

Supersedes  page A-3 
of 15 September 1980 

A- 3 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-785B N O T I C E  2 RE M 7747711 00bL212 b m 

MIL-STD- 785B 
APPENDIX A 
5 August 1988 

ACC - RELIABILITY ACCOUHTSHG 

ENG - RELIABILITY EHSINEEAINC 

HCT - MUHAIEINT 

- 
S - SELECTIVELY  APPLlCABLB 

G - GENERALLY  APPLICABLE 

GC - GENERALLY  APPLICABLE TO DESIÛN  CHANGES  ONLY 

N A  - HOT APPLICAWLE 

(1) - REQUIRES  CMSIDERABLE  INTERPRMATION  OF INTENÏ TO BE COST EFFECTIVE 

(2 )  - HIL-STD-785 IS NOT THE  PRIHARY  IHPLEHENTATION  REQUIREMENT. OTHER HIL-STDS OR 
STATEHEHT OF WORK REWJREHENTS WS1 BE  INCLUDED TO DEFINE  THE REQUIREXENTS. 

(3 )  - PARTIAL  IHPLEHENTATIOH TO COST-EFFECTIVELY  PREPARE FOR FUTURE PHASES. 

IHPLWNTATIW ONLY TO THE  EXTENT  NECESSARY TO ACHIEVE  THE  DESIRED  OBJECTIVE K I R  
THE P R X R A H  PHASE  BEIHC  CONSIDERED. 

Supersedes page A-3 
of 15 September 1980 
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50. RATIONALE ÁND GUIDANCE FOR TASK SECTIONS 

50.1 sectiPn 100 r m u r v -  
" . _  

50. l .  1 Structuri.u-gCan 

50.1.1.1 1 reli-itv  needg, The elements of a 
r e l i a b i l i t y  program must  be selected t o  meet r e l i a b i l i t y   n e e d s .  These needs 
are i d e n t i f i e d  by higher  authority  through  docurrentation  such as the  Decision 
Coordinating Paper ( D C P ) ,  the  Program Management Direct ive (PMD), and Program 
Management Plan ( P M P ) .  Ident i fying and quantifying  these  needs must be 
accomplished p r io r   t o   r e l ease   o f  an RFP for   the  appropriate   acquis i t ion  phase 
so t h a t  tasks and  requirements commensurate w i t h  the  needs may be inc luded   in  
t h e  RFP. The tasks and requirements which are  included establ ish t h e  framework 
fo r  t h e  continuing r e l i ab i l i t y  dialogue between t h e  procur ing   ac t iv i ty  and t h e  
proposing  contractors,  one o r  more, of whom will ul t imate ly  be selected t o  
develop t h e  hardware. It is  e s s e n t i a l   t o  make appropriate   analyses  and 
exercise  mature judgment in   de te rmining   re l iab i l i ty   needs .  

50.1.1.1.1 I n  making t h i s  determination, i t  is necessary t o  assemble program 
data concerning  mission and performance  requirements  (preferably a t  t h e  
subsystem level) ,   ant ic ipated  environments ,  and   miss ion   re l iab i l i ty  and basic 
re l iab i l i ty   requi rements .  This  information is i n i t i a l l y   g a t h e r e d   i n   t h e  
CONCEPT phase  and  refined  throughout  development. It is t h e  base upon which 
the r e l i a b i l i t y   n e e d s  are determined and adjusted as this   information is 
ref ined.  The i n i t i a l   l i f e / m i s s i o n   p r o f i l e   d e f i n i t i o n  s h a l l  def ine,  as a 
minimum, the boundaries  of t he  performance  envelope and provide  the  t imeline 
(environmental  conditions and applied/induced stresses versus time) typ ica l   o f  
operations  within that envelope. The quant i ta t ive  requirements   (basic  
r e l i a b i l i t y  and  mission  re l iabi l i ty)  shal l  be determined  for  the  defined 
l i fe /miss ion   prof i le .  

50.1.1.1.2  Using these data and the  information on equipment  contemplated t o  
provide  the-required  performance, a separate  apportionment or a l loca t ion   of  
basic r e l i a b i l i t y  (MTBMA or MTBF) and m i s s i o n   r e l i a b i l i t y  (MCSP or MTBCP) can 
be made t o   t h e  equipment leve l .  This  apportionment is usual ly  based on 
a v a i l a b l e   r e l i a b i l i t y  data modified t o  reflect changes  in performance 
requirements  (e.g. ,   greater  accuracy),   duty  cycles,  and an t ic ipa ted  
environments. If the hardware t o  be procured is a subsystem or equipment, the 
al locat ions  discussed  herein would apply down t o  t h e  lowest  assembly  level i n  
terms of MTBMA, WBF, o r  failure rate. The required  modifications are l a rge ly  
a matter of  judgment, par t icu lar ly  when a new or considerably  modified 
equipment concept must be synthesized  to  provide a specified  function, 

50.1.1.1.3 A r e l i a b i l i t y  estimate should be made of each equipment 
independent  of, and reasonably soon a f te r ,  comple t ing   t he   i n i t i a l  
apportionment. The equipment estimates should be combined t o  provide  an 
i n i t i a l  estimate of basic r e l i a b i l i t y  and m i s s i o n   r e l i a b i l i t y .  During the 
CONCEPT and VALID phases  design details  will probably  not  be  available. .  
Therefore, estimates made during these phases  and  early  in FSED will provide 
"ball  park"  numbers, which are nevertheless  adequate for i n i t i a l  comparisons 
with, and for   es tab l i sh ing  the  reasonableness   of ,   the   ini t ia l   apport ionment .  
Reapportionment based on a comparison w i t h  details  of t h e  estirnate mag be 
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a d v i s a b l e  a t  t h i s  time. The apportionment  and the estirnate procedures  should 
be r e p e a t e d   u n t i l   r e a s o n a b l e   a p p o r t i o n e d   v a l u e s  a re  ob ta ined .  The 
apportionment  should be f rozen   Dr io r  t o  t h e   c o n t r a c t o r ' s   a w a r d i n g   s u b c o n t r a c t s  
which have firm r e l i a b i l i t y   r e q u i r e m e n t s .  

50 .1 .1 .2   Se lec t ine :  tasks  to f i t  the needs ,  Some r e l i a b i l i t y  tasks should  be 
a c c o m p l i s h e d   f o r   a n   e n t i r e  weapons  system, e .g . ,  deve lop   and  use a n   e f f e c t i v e  
FRACAS, make p e r i o d i c  estimates of basic r e l i a b i l i t y  a n d   m i s s i o n   r e l i a b i l i t y .  
I n  most cases, t h e  need fo r  them i s  self  e v i d e n t .  These same tasks ,  a n d   o t h e r s  
which  must b e  selected,  app ly  t o  subsystems  and  eauipment. While expe r i ence  
p l a y s  a k e y   r o l e   i n  t a s k  s e l e c t i o n ,  i t  should  be supplemented by analysis and 
i n v e s t i q a t i o n .  

50. l .   1 .2 .1  A u s e f u l   i n i t i a l   a n a l y t i c a l   p r o c e d u r e  i s  t o  compare r e l i a b i l i t y  
estimates a t  t h e  subsystem  and  equipment   level ,  w i t h  t h e  cor responding  
appor t ionments .  If t h e  estimate i s  less  than  t h e  aDportionment,  t h e  need fo r  
improvement i s  i n d i c a t e d .  Where ltconsiderablell   improvement i s  requi red   (and  
t lconsiderable ' l  i s  a judgment) , t h e  subsystem o r  equipment  should be i d e n t i f i e d  
as  t l r e l i a b i l i t y  c r i t i ca l t t .  T h i s  i d e n t i f i c a t i o n   s h a l l  be a s  ear ly  as  p o s s i b l e  
i n  t h e  proqram phase so as t o  imDact t h e  eau imen t   t h rouQh  t h e  p r o p e r   s e l e c t i o n  
of t a s k s ,  

50 .1 .1 .2 .2   Reasons   for  t h e  d i s p a r i t y  between t h e  appor t ioned  and t h e  
estimated v a l u e s   o f  t h e  r e l i a b i l i t y  c r i t i c a l  items should  be  i n v e s t i a a t e d .  
Discuss ions   o f  these r e a s o n s   a n d   t e n t a t i v e  ways t o  a t t a i n  t h e  aDportioned 
v a l u e s ,  (e  . q .  , re laxed  performance  requirements  , e i t h e r  more o r  less des ign  
r edundancy ,   add i t iona l   env i ronmen ta l   p ro t ec t ion ) ,   shou ld  be he ld  w i t h  
a p p r o p r i a t e   p r o j e c t   p e r s o n n e l .  The object of t h e  i n v e s t i q a t i o n s   a n d  
d i s c u s s i o n s  i s  viable   recommendat ion(s)  for  a c t i o n  t o  overcome t h e  
d e f i c i e n c i e s .  A s i g n i f i c a n t   b e n e f i t  which c a n  .be ga ined  from t h i s  p rocess  i s  a 
consensus  on,   and a wide awareness o f ,  t h e  soec i f ï c   equ ipmen t  which i s  
cons ide red  r e l i a b i l i t y  c r i t i c a l .  When systems o r  equipment  performance 
requi rements  create a wide a n d   i r r e c o n c i l a b l e   d i s p a r i t y   b e t w e e n  aQDOrtiOned  and 
estimated v a l u e s  of r e q u i r e d  r e l i a b i l i t y ,  t h e  p r o c u r i n g   a u t h o r i t y   s h a l l  
c h a l l e n g e  t h e  per formance   requi rements ,   E l imina t ion  of less e s s e n t i a l  
equipment   func t ions   can   reduce   equipment   complexi ty   and   s iqn i f icant ly   enhance  
r e l i a b i l i t y .  

50.1.1.2.3  Once  recommendations f o r  t ask  a p p l i c a t i o n s   h a v e   b e e n  determined 
and  more detai led equ ipmen t   r equ i r emen t s   i den t i f i ed ,  tasks and  requirements   can 
be p r i o r i t i z e d   a n d  a "rough order of magnitude" estimate shóuld be made of t h e  
time and e f f o r t   r e q u i r e d  t o  complete each t a s k .  T h i s  i n fo rma t ion  will be  of 
c o n s i d e r a b l e   v a l u e   i n   s e l e c t i n g  t h e  tasks which can  be accomplished  within 
s c h e d u l e   a n d   f u n d i n g   c o n s t r a i n t s .  

50.1.1.3 R e l i a b i l i t v  Dropram  Dlan ( task  101) .  The r e l i a b i l i t y  prosram p lan  is  
t o  be  des igned  as a basic too l  f o r  the PA t o  assist i n  manaqinq   an   e f fec t ive  
r e l i a b i l i t y  program and t o  e v a l u a t e  t h e  c o n t r a c t o r ' s   a p p r o a c h  t o ,  unders tandinq  
o f ,  and   execu t ion  of  h i s  r e l i a b i l i t y   t a s k s  , h i s  d e p t h  of p lanning  t o  e n s u r e  
t h a t  h i s  p r o c e d u r e s   f o r   i m p l e m e n t i n g   a n d   c o n t r o l l i n g   r e l i a b i l i t y  tasks are 
adequate ,   and  h i s  o r g a n i z a t i o n a l   s t r u c t u r e  t o  e n s u r e   t h a t  appropriate a t t e n t i o n  
will be f o c u s e d   o n   r e l i a b i l i t y   a c t i v i t i e s / p r o b l e m s .  
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50.1.1.4 ~ O ~ i t O r / c O n t r o l   o f   s u b c Q & r a c t o r s   a n d  suDD1ier-s ( task 102). The RFp 
c o n t a i n s  system/subsystem/equipment requirements   and some of t h e  equipment will 
undoubtedly  be  designed  and  developed by subcon t rac to r s .   Appropr i a t e  
r e l i a b i l i t y  tasks, previous ly   de te rmined  as necessa ry ,  will a l s o  be i n c l u d e d   i n  
t h e  RFP, and are normal ly   l ev ied  by t h e  prime ( o r   a s s o c i a t e )  o r  i n t e g r a t i n g  
con t r ac to r   on  the s u b c o n t r a c t o r s .  The p r o c u r i n g   a c t i v i t y  must -know t h a t  these 
tasks and  requirements  are co r rec t ly   unde r s tood  by the  s u b c o n t r a c t o r s ,  This  
unders tanding  i s  fundamenta l   to  meeting program  needs. 

50.1.1.4.1 C o n t i n u a l   v i s i b i l i t y   o f   s u b c o n t r a c t o r s '   a c t i v i t i e s  i s  e s s e n t i a l  so 
t h a t  t ime ly   and   appropr i a t e  management ac t ion   can  be taken  as t h e  need arises. 
To t h i s  end, i t  is  p r u d e n t   t o   i n c l u d e   c o n t r a c t u a l   p r o v i s i o n s  which permit t h e  
p r o c u r i n g   a c t i v i t y   t o  par t ic ipate ,  a t  i ts d i s c r e t i o n ,   i n   a p p r o p r i a t e   f o r m a l  
pr ime/subcontsactor   meet ings.   Information  gained a t  these meetings  can  provide 
a basis f o r   f o l l o w - u p   a c t i o n   n e c e s s a r y   t o   m a i n t a i n   a d e q u a t e   v i s i b i l i t y  of 
s u b c o n t r a c t o r s '   p r o g r e s s .  

50.1.1.4.2  Act ive  par t ic ipat ion in the  closed-loop FRACAS (50.1.2.3) should be 
r equ i r ed   o f  a l l  equipment   subcont rac tors  as well as the  prime or i n t e g r a t i n g  
c o n t r a c t o r .  The informat ion   about   unplanned   events  which t h i s  system can 
provide  i s  a m a j o r   f a c t o r   i n  assessing and   ma in ta in ing   r e l i ab i l i t y   p rog ram 
e f f e c t i v e n e s s .  It i s  r e a s o n a b l e   t o  assume tha t   equipment  failures will occur 
during s e r v i c e   e v a l u a t i o n  testing. During t h i s  testing it is very  important  t o  
de termine  as r a p i d l y  as poss ib l e   t he   cause   o f   such  failures, t h e  need   for  
c o r r e c t i v e   a c t i o n ,   a n d  t h e  s p e c i f i c   a c t i o n   t o  be taken.  For t h i s  r eason ,  
selected subcon t rac to r   suppor t   o f  these tests is  advisable ,   and  should be 
cons idered  by - t h e  p r o c u r i n g   a c t i v i t y   f o r   i n c l u s i o n  i n  program  requirements.  

50.1.2 

50.1.2.1 2. Since  system acqu i s i t i on   p rog rams  are 
usual ly   very  dynamic,   cont inual   knowledge of program s t a t u s  is  r e q u i r e d   t o  
aaswe tha t  n e c e s s a r y   a c t i o n   c a n  be t aken   exped i t ious ly .  Such  knowledge  can be 
ob ta ined  by i n t e g r a t i n g   i n f o r m a l   i n f o r m a t i o n  with fo rma l   r epor t ing .  

50.1.2.1.1 One in fo rma l   t echn ique  is to   moni tor   p rogram  s ta tus   th rough 
t e l e p h o n e   c o n v e r s a t i o n s   a n d   v i s i t s   t o  t h e  c o n t r a c t o r ' s   f a c i l i t y .  Such 
procedures   should  be established e a r l y   i n  t he  program so t h a t  it can be agreed 
t o  by a l l  parties. The resu l tan t   in formal   in format ion   sys tem  should  be used 
e a r l y   a n d  exercised throughout   deve lopment   to   expedi te   cor rec t ive   ac t ion .  

50.1.2.1.2 Useful in fo rma t ion   on   p rog ram  s t a tus   can   o f t en  be g leaned  from 
o o n t r a c t o r  data which i s  not   submi t ted   formal ly ,   bu t  which can be made 
ava i l ab le   t h rough   an   access ion  list.  A data item f o r  t h i s  1ist.must be 
inc luded  in the CDRL. The list is a compi l a t ion  of documents  and data which 
t h e  p r o c u r i n g   a o t i v i t y  oan o r d e r ,  or which  can be reviewed a t  the c o n t r a c t o r ' s  
f a c i l i t y .   T y p i c a l l y ,  the  d e t a i l s  of d e s i g n   a n a l y s e s ,  test p lanning ,  test 
r e s u l t s ,  a n d   t e o h n i c a l   d e c i s i o n s  are included  and the data c o n s t i t u t e  a source  
Of i n f o m a t i o n   n o t   o t h e r w i s e   a v a i l a b l e .  

I 

50.1.2.1.3 A o t i v e   p a r t i c i p a t i o n  by t h e  p r o c u r i n g   a c t i v i t y   o r  i t s  des igna ted  
r e p r e s e n t a t i v e s   i n  the hardware testing programs  (prime  and  subcontractor) will 
provide   f i r s t -hand   in format ion   on  test progress   and  thus  an  assessment   of  B 
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program s t a t u s .  The PA r e l i a b i l i t y   m o n i t o r  who is  c l o s e l y   a s s o c i a t e d  w i t h  
c o n t r a c t o r   t e s t i n g  will be  b e t t e r  able  t o   a l e r t  proqram management t o   D r o b l e a  
a reas ,   and   to .   ident i fy   cor rec t ive   ac t ion   contempla ted   o r   implemented   to   reso lve  
t h e  problems. 

50.1.2.1.4 The informal  methods described above  provide t i a e l y  informat ion  
and  should be used t o  t h e  maximum e x t e n t   c o n s i s t e n t  w i t h  PA r e s o u r c e s .  Such 
informat ion  i s  normally  supplemented w i t h  r e p o r t s  which document r e l i a b i l i t y  
program a c t i v i t y   a n d   c o n t i n u i t y ,   a n d  which are s u b a i t t e d   u n d e r  t h e  CDRL. These 
f o r m a l   r e p o r t s   f o r  re l i . ab i l i ty  and related areas can   i nc lude   des iqn   da t a   and  
a n a l y s e s  of test r e s u l t s ,  and are submi t ted  a t  i n t e r v a l s  as  specif ied on t h e  
CDRL. The r e p o r t s   p r o v i d e   i n t e r i m   s t a t u s   i n   a d d i t i o n   t o   d o c u m e n t i n q  t h e  
comple t ion   o f   s ign i f i can t   p rog ram  mi l e s tones .  Their u t i l i t v   d e p e n d s  on 
adequate  PA rev iew,  which i s  e s p e c i a l l y   i m p o r t a n t  i f  approval  is l i n k e d   t o  
a p p r o v a l   t o   p r o c e e d   t o  t h e  next  proqram phase.  

50.1.2.2  Program  reviews  ( task  103)  An impor tan t  managernent  and t e c h n i c a l  
t o o l   u s e d   b y   t h e   p r o c u r i n g   a c t i v i t y   r e l i a b i l i t y   o r q a n i z a t i o n  i s  Design  Reviews. 
These reviews  should be specified i n  t h e  s t a t e m e n t   o f  work t o   e n s u r e   a d e q u a t e  
s t a f f i n 3  and   fundins .   Typica l ly ,   rev iews  are  h e l d :  t o   e v a l u a t e  t h e  P roQress ,  
cons is tency   and   technica l   adequacy ,   inc luding  r e l i a b i l i t y ,  o f  a selected des iqn  
and t e s t  approach,  (PDR);  and t o   d e t e r m i n e  t h e  a c c e D t a b i l i t y   o f  t h e  d e t a i l  
des ign   approach ,   inc luding  r e l i a b i l i t y ,  (CDR) be fo re  commitment t o   p r o d u c t i o n .  
Both t h e  p r o c u r i n g   a c t i v i t y   a n d   c o n t r a c t o r   r e l i a b i l i t y   p e r s o n n e l   s h o u l d  
cons ider   des ign   rev iews  as ma jo r   mi l e s tones ,  The c o n t r a c t o r ' s   r e l i a b i l i t y  
o rqan iza t ion   shou ld  be r ep resen ted  a t  a l l  des ign   rev iews  whether conducted 
i n t e r n a l l y ,  w i t h  s u p p l i e r ,   o r  w i t h  t h e  Government. The r e s u l t   o f  t h e  
c o n t r a c t o r ' s   i n t e r n a l ,   a n d   s u p p l i e r s ,   d e s i g n   r e v i e w s   s h o u l d  b e  documented  and 
made a v a i h b l e   t o  the PA on   reaues t .   Des iqn   rev iews   should   inc lude   rev iew  of  
r e l i a b i l i t y  items l i s t e d  i n  task 103. (Reference MIL-STD-1521 f o r  AF u s e . )  

50.1.2.2.1  Reviews  of t he  r e l i a b i l i t y  proqram  should  a lso b e  conducted  from 
time t o  time. Ea r ly  i n  t h e  program t h e  rev iews   should  be he ld  a t  least  
q u a r t e r l y  and as t h e  program  progresses ,  time between  reviews  can be extended.  
I n  a d d i t i o n   t o  more detai led coverage of t h o s e  items d i s c u s s e d   a t  PDRs and 
C D R s ,  t h e  reviews  should address progress   on  a l l  r e l i a b i l i t y   t a s k s  SDecified i n  
t h e  s ta tement   o f   work .   Representa t ive   d i scuss ion  items i n c l u d e  a l l  r e l i a b i l i t y  
a n a l y s e s ,   f a i l u r e   a n a l y s i s   d e t a i l s ,  tes t  schedules   and  progress ,   problems 
related t o   v e n d o r s '   a n d   s u b s '   r e l i a b i l i t y   p r o q r a m s ,   p a r t s   p r o b l e m s   a n d   d e s i g n  
p rob lems .   Re l i ab i l i t y   r ev iews   shou ld  be specified and   scheduled   in  t h e  
S ta tement  of Work of task 103. 

50.1.2.2.2 A l l  r e l i a b i l i t y  program  rev iews   provide   an   oppor tuni tv   to   rev iew 
a n d   a s s i g n   a c t i o n  items and t o   e x p l o r e   o t h e r  areas o f   conce rn .  A mutua l ly  
acceptab le   agenda   should  be g e n e r a t e d   t o   e n s u r e   t h a t   a l l   r e l i a b i l i t y   o p e n  items 
are covered  and t h a t  a l l  p a r t i c i p a n t s  are p repa red   fo r   mean ingfu l   d i scuss ions .  

5 0 . 1 . 2 . 3   F a i l u r e   r e D o r t i n a .   a n a l v s i s .   a n d   c o r r e c t i v e   a c t i o n   s v s t e m s  (FRACAS1 
l t a s k  1041, E a r l y   e l i m i n a t i o n  of f a i l u r e   c a u s e s  i s  a m a j o r   c o n t r i b u t o r   t o  
r e l i a b i l i t y   g r o w t h  and a t t a i n i n g   a c c e p t a b l e  f i e ld  r e l i a b i l i t y .  The sooner  
f a i l u r e   c a u s e s - c a n  be i d e n t i f i e d ,  t h e  easier i t  i s  t o  imp lemen t   e f f ec t ive  
c o r r e c t i v e   a c t i o n .  As the  design,   documentat ion  and  prel iminary hardware 
m a t u r e ,   c o r r e c t i v e   a c t i o n   c a n  s t i l l  b e   i d e n t i f i e d ,   b u t  i t s  implementation 
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becomes  more d i f f i c u l t .  It is ,  the re fo re ,   impor t an t   t o   employ  a c losed-loop .. 

FRACAS e a r l y   i n  t h e  development phase. Excep t   fo r  non-complex a c q u i s i t i o n s ,  
FRACAS should be r equ i r ed  by the p r o c u r i n q   a c t i v i t y ,   a n d  the c o n t r a c t o r ' s  
ex i -s t ing   sys tem  should  be used w i t h  minimum changes   necessa ry   t o   accompl i sh  the 
fundamenta l   purposes   o f   e l imina t ing   fa i lure   causes   and   document ing  t h e  a c t i o n  
taken .  

! 

f 50.1.2.3.1 FRACAS e f f e c t i v e n e s s   d e p e n d s   o n   a c c u r a t e   i n p u t   d a t a ,  i . e . ,  r e p o r t s  
documen t ing   f a i lu re s / anomal i e s   and   f a i lu re   cause   i so l a t ion .   Essen t i a l   i npu t s  
a r e  made b y   t h e   c o n t r a c t o r ' s   f a i l u r e   c a u s e   i s o l a t i o n .  Alsó, e s s e n t i a l   i n p u t s  
are made by t h e  c o n t r a c t o r ' s   f a i l u r e   r e p o r t i n g   a c t i v i t y  which should  span 
a c r o s s  a l l  t e s t i n g   a c t i v i t i e s .  These inputs  should  document a l l  c o n d i t i o n s  
sur rounding  a f a i l u r e   t o   f a c i l i t a t e   f a i l u r e   c a u s e   d e t e r m i n a t i o n .  (If time 
permits, t h e s e   o b s e r v a t i o n s   s h o u l d   a l s o   b e   u s e d   t o   v e r i f y   t h e  FMECA (50 .2 .3 .1)  
fo r   co r rec tness   and   cons i s t ency . )   Somet imes   f a i lu re   causes   can   be   de t e rmined  
th rough   t echn ica l   d i a logue   be tween   des iqn   and   r e l i ab i l i t y   eng inee r s .  
Occasional ly ,   however ,  i t  is decided t h a t   f o r m a l   l a b o r a t o r y  failure ana lyses  
a r e   r e q u i r e d   t o   r e v e a l   f a i l u r e  mechanisms  and  provide t h e  basis f o r   e f f e c t i v e  
c o r r e c t i v e   a c t i o n .   L a b o r a t o r y   f a i l u r e   a n a l y s i s   s h o u l d   a l w a y s   b e   d o n e   f o r  
r e l i a b l i t y  t e s t  f a i l u r e s  i f  t h e  part  f a i l u r e  mode is germane t o  t h e  f a i l u r e  
cause   de t e rmina t ions .  

50.1.2.3.2 The d i s p o s i t i o n   o f  fa i led hardware is c r i t i c a l  and  must be p rope r ly  
c o n t r o l l e d   t o   p r e c l u d e   p r e m a t u r e   d i s p o s a l   a n d   e n s u r e   t h a t  t h e  a c t u a l   f a i l e d  
par ts  are s u b j e c t e d   t o   r e q u i r e d   a n a l y s e s .  A d i s p o s i t i o n   t e a m  ( t h e  F a i l u r e  
Review  Board) i s  normal ly   compr ised   of   representa t ives   o f   Government   and  
c o n t r a c t o r   e n g i n e e r i n g ,   q u a l i t y   a s s u r a n c e  and  manufacturing. Access t o  
hardware peripheral  t o  t h e  fa i led item may a l s o  be r e q u i r e d   t o   i n v e s t i q a t e  
f a i l u r e   r e p e a t a b i l i t y   u n d e r   i d e n t i c a l   t e s t / u s a q e   c o n d i t i o n s .   D u r i n g   i n i t i a l  
development,  demand f o r   e x i s t i n g  hardware o f t e n   e x c e e d s   s u p p l y   a n d   c a n   r e s u l t  
i n   r o u t i n g  t h a t  i s  n o t   e a s i l y   t r a c e a b l e .  A FRACAS should be f l e x i b l e   e n o u g h   t o  
accommodate  normal  operations,   and  yet b e  capable o f   t r a c k i n g  t h e  equipment as 
i t  proceeds   th rough t h e  f a i l u r e   a n a l y s i s   a c t i v i t i e s .   D u r i n g  la ter  phases, t h e  
FRACAS s h o u l d   a l s o  be able t o  accommodate hardware returned  f rom t h e  customer 
and hardware r e t u r n e d   t o   s u b c o n t r a c t o r s   a n d   v e n d o r s   f o r   a n a l y s i s .  

50 .1 .2 .3 .3  A u s e f u l   o u t p u t   o f  t h e  FRACAS is a f a i l u r e  summary r e p o r t  which 
g r o u p s   i n f o r m a t i o n   a b o u t   f a i l u r e   o f  l i k e  items o r   s i m i l a r   f u n c t i o n a l   f a i l u r e s ,  
With t h i s  in fo rma t ion ,  t h e  need   for ,   and  t h e  e x t e n t   o f   c o n t e m p l a t e d   c o r r e c t i v e  
a c t i o n  and its impact can be formulated.  

50 .1 .2 .4   Fa i lure   rev iew  board  (FRB) ( t a s k  105). For t h e  a c q u i s i t i o n   o f  
expens ive ,   complex ,   o r   c r i t i ca l   sys t ems   o r   equ ipmen t  i t  may be necessary  and 
desirable t o   f o r m a l i z e  FRACAS p r o c e e d i n g s   t o  t h e  e x t e n t   o f   h a v i n g  them 
c o n t r o l l e d  by a FRB. 

50.1.2.4.1 The a d d i t i o n   o f  t h i s  task t o  a r e l i a b i l i t y  proqram will provide  the  
p r o c u r i n g   a c t i v i t y  w i t h  f u r t h e r   a s s u r a n c e  of t i g h t   c o n t r o l   o f   r e p o r t i n g ,  
a n a l y s i s ,  and c o r r e c t i v e   a c t i o n s   t a k e n   o n   i d e n t i f i e d   f a i l u r e s .  It should be 
n o t e d ,   h o w e v e r ,   t h a t   i n  some i n s t a n c e s  t h e  a p p l i c a t i o n   o f  t h i s  task may 
d u p l i c a t e  QA tasks under MIL-Q-9858 and may n o t   b e   c o s t   e f f e c t i v e   o r '   i n  t h e  
best  i n t e r e s t s   o f  t h e  overa l l   p rogram.   Therefore ,  a survey   should  be made by 
the p r o c u r i n g   a c t i v i t y   t o   d e t e r m i n e   t h e   n e e d   f o r   a p p l i c a t i o n  of t h i s  t a s k .  
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50.1.2.5  Government   Dlant   remesentat ives .  The GPR (AFPRO, NAVPRO,  and DCAS) 
s e r v e s  as  a n   e x t e n s i o n   o f  t h e  p r o c u r i n g   a c t i v i t y   a n d   p r o v i d e s   o n - s i t e  real-time 
feedback on t h e  c o n t r a c t o r ' s  proqram a c t i v i t i e s .  To a s s u r e  maximum 
c o o r d i n a t i o n   a n d   u t i l i z a t i o n   o f  the  G P R ,  a memorandum of   agreement  (MOA) o r  
o ther   documenta t ion   should  be coord ina ted  early i n  a program as t o  t h e  k ind   o f  
r e l i a b i l i t y   s u p p o r t  t h e  GPR will provide.   For   example,   the  GPR can  perform 
i n - p l a n t   s u r v e i l l a n c e  and test  monitor ing on a r o u t i n e  basis.  I n   a d d i t i o n ,  ad 
hoc tasks  a n d   i n q u i r i e s   c a n  be performed as  needs   deve lop .  The GPR c a n   a l s o  be 
a m o s t   v a l u a b l e   o b s e r v e r   o r   p a r t i c i p a n t   i n  r e l i a b i l i t y  proqram  reviews 
(50 .1 .2 .2) .  

50.1.3  Conductintz the  DroQram 

5 0 . 1 . 3 . 1   E s s e n t i a l   c o n s i d e r a t i o n g .  When t h e  t e c h n i c a l  tasks r e q u i r e d   t o  
ach ieve  t h e  r e l i a b i l i t y   r e q u i r e m e n t s   h a v e   b e e n   d e f i n e d ,  t h e  r e s o u r c e s   r e q u i r e d  
must be i d e n t i f i e d  and  committed t o  meet o b j e c t i v e s   e f f i c i e n t l y .  The task . 
e lements   should  be staffed and time-phased t o   e n s u r e  t h a t  r e l i a b i l i t y  
o b j e c t i v e s   a r e   n o t   a r b i t r a r i l y  compromised t o  meet o the r   p rog ram  cos t   o r  
s c h e d u l e   c o n s t r a i n t s .  

50.1.3.1.1 The p r o c u r i n g   a c t i v i t y   r e l i a b i l i t y   m o n i t o r   c a n   p r o p e r l y   i n f l u e n c e  
t h e  c o n t r a c t o r ' s   r e l i a b i l i t y  program  by   p lac ing   on   cont rac t :   (1 )   numer ica l  
r e l i a b i l i t y   r e q u i r e m e n t s   a n d  t h e  t e s t i n g   r e a u i r e m e n t s   t o   e n s u r e   c o n t r a c t u a l  
compliance  during  development   and  product ion;   (2)  t h e  requi rement   to   implement  
spec i f ic  r e l i a b i l i t y  tasks dur ing   conduc t   o f  t h e  program  and (3)  t h e  
r e q u i r e m e n t   t o   p r o v i d e   v i s i b i l i t y   t o  t h e  p r o c u r i n q   a c t i v i t y   o f  t h e  
implementat ion  of  t h e  c o n t r a c t u a l   r e q u i r e m e n t s .  

50.  l .  3 .  l .  2 R e l i a b i l i t y   p r o g r a m   s u c c e s s   r e q u i r e s  t h a t  t o p  management be 
cont inual ly   informed  of   program  s ta tus   and  unresolved  problems t h a t  could  
impact t h e  achievement   of   program  milestones,  so  t h a t  d i r e c t i o n   a n d   r e s o u r c e s  
can be r e o r i e n t e d  as r e q u i r e d .   I n   q e n e r a l ,  t h e  c o n t r a c t o r ' s  r e l i a b l i t y  
organiza t ion   should   have :   (1)  a shared r e s p o n s i b i l i t y  w i t h  o t h e r   d i s c i p l i n e s  
i n  i t s  engineer ing   depar tment  t o  a c h i e v e   r e l i a b i l i t y  ( 2 )  t e c h n i c a l   c o n t r o l   o f  
r e l i a b i l i t y   d i s c i p l i n e s ;   a n d  ( 3 )  f i s ca l  c o n t r o l   o f  r e l i a b i l i t y  r e sources .  

50.1.3.1.3  Working  arrangements  between r e l i a b i l i t y  a n d   o t h e r   a c t i v i t i e s  
( e  .g. , m a i n t a i n a b i l i t y ,   s a f e t y ,   s u r v i v a b i l i t y ,   v u l n e r a b i l i t y ,   t e s t i n g ,   q u a l i t v  
assurance)   should  be established t o   i d e n t i f y   m u t u a l   i n t e r e s t s ,   m a x i m i z e  
b e n e f i t s   o f   m u t u a l l y   s u p p o r t i n g  tasks ,  and  minimize e f f o r t   o v e r l a p .  Such 
o rgan iza t iona l   work ing   r e l a t ionsh ips   can   a l so   p romote  more  system-oriented 
d e c i s i o n s  i f  t h e  work is p r o p e r l y   i n t e g r a t e d  a t  h i g h e r   l e v e l s .  

50.1.3.1.4 When a l l  t h e  n e c e s s a r y   p l a n n i n g   f o r  a r e l i a b i l i t y  proqram has been 
accomplished,  i t  should be documented as  a r e l i a b i l i t y  program  plan ( task 101) .  
A r e l i a b i l i t y  program  plan is normal ly   submi t ted  as part  of  t h e  c o n t r a c t o r ' s  
r e s p o n s e   t o  t h e  p r o c u r i n g   a c t i v i t y ' s   r e q u e s t   f o r   p r o p o s a l s .  After mutual 
agreement has been reached and   p rocur inq   ac t iv i ty   app rova l  has been   gran ted ,  
t h e  r e l i a b i l i t y  program  plan  must be made a p a r t   o f  t h e  c o n t r a c t .   S i n c e  t h e  
p lan  is a c o n t r a c t u a l   t o o l   u s e d   t o   e v a l u a t e  t h e  c o n t r a c t o r ' s   r e l i a b i l i t y  
program, i t  should be  k e p t   c u r r e n t ,   s u b j e c t   t o   p r o c u r i n g   a c t i v i t y   a p p r o v a l .  
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50.1.3.2  PreDarina  for  follow-on  Dhasea,  From time t o  time d u r i n g   t h e  
acquis i t ion .   p rogram,   t rans i t ions   f rom  one   p rogram phase t o   a n o t h e r   h a v e   t o  be 
made. I n   a d d i t i o n ,   t h e r e  may be o ther   occas ions   wi th in   p rogram  phases  when 
c h a n g e s   i n  t h e  r e l i a b i l i t y  program are r e q u i r e d .  As t r a n s i t i o n   o r   o t h e r   c h a n g e  
po in t s   app roach ,   t hose   r e spons ib l e   fo r   mon i to r ing   and   ach iev ing - sys t em 
r e l i a b i l i t y  mus t   eva lua te  t h e  n e e d s   f o r  t h e  r e l i a b i l i t y  proqram  and  determine 
i t s  s t r u c t u r e  i f  i t  i s  needed. 

50.1.3.2.1  While-almost  a l l  tasks described i n  t h i s  s tandard   can  be  performed 
a t  v a r y i n g   l e v e l s   o f  d e t a i l  d u r i n g   a n y   a c q u i s i t i o n   p h a s e ,  i t  i s  incumbent upon 
the  p r o c u r i n g   a c t i v i t y  r e l i a b i l i t y  m o n i t o r   t o   e n s u r e   t h a t   o n l y   e s s e n t i a l  tasks 
are s p e c i f i e d ,   t o   a v o i d   w a s t i n g   r e s o u r c e s .  The p r o c u r i n g   a c t i v i t y   a n d   t h e  
c o n t r a c t o r   s h o u l d   c r i t i c a l l y   a p p r a i s e  what has, o r  what will have been 
ach ieved ,  a t  g iven   mi les tones .   For   example ,  a s  t h e  t r a n s i t i o n   b e t w e e n  FSED and 
PROD approaches,   judgments   regarding r e l i a b i l i t y  t a sks   du r ing   p roduc t ion   mus t  
be  made. I n  some i n s t a n c e s ,   o n l y  some k ind   o f   min ima l   t e s t ing  will be 
r e q u i r e d ,   w h i l e   i n   o t h e r   i n s t a n c e s ,  a s u b s t a n t i a l  number o f  FSED tasks will 
need t o  be con t inued ,   a long  wi th  some t e s t i n g .  Yet o t h e r  cases may c a l l   f o r  a 
r e l i a b i l i t y  growth  program o r  perhaps a phase-uniQue  task  such as  PRAT. (The 
FSED-PROD t r a n s i t i o n   p o i n t  was c h o s e n   f o r   i l l u s t r a t i v e   p u r p o s e s .   S i m i l a r  
reasoning   appl ies   whenever   p rogram  change   po in ts   occur   o r  are a n t i c i p a t e d . )  It 
i s  n o t  t h e  purpose   o f  t h i s  p a r a g r a p h   t o  match a se t  o f   t a s k s   w i t h   e v e r y  
conce ivab le  s e t  of  program  circumstances.   Rather,  i t s  purpose i s  t o  emphasize 
t h a t  t h e  r e l i a b i l i t y   m o n i t o r   m u s t  assess and   pro jec t   accompl ishments ,   de te rmine  
what s t i l l  n e e d s   t o  be accompl ished   to   ach ieve  r e l i a b i l i t y  requirements ,   and 
t h e n   t a i l o r  a program t o  meet those   r equ i r emen t s .  

NOTE: t tTai lor inql t   should   no t  be i n t e r p r e t e d  as l i c e n s e   t o   s p e c i f y  a ze ro  
r e l i a b l i t y  program.   Necess i ty   and   suf f ic iency  are t h e  key c r i t e r i a  
t o  be met i n   d e t e r m i n i n g  whether tasks are t a i l o r e d   i n t o ,   o r  
excluded  f rom, a r e l i a b i l i t y  program. 
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50.2  Task  section  200 - Desian  and  evaluat ion 

50 .2 .1   Genera l   cons idera t ions  

50.2.1,l Criteria and   ana lvses  are re source   a l loca t ion   t oo l s ,   P rogram  fund ing  
a n d   s c h e d u l e   c o n s t r a i n t s  demand t h a t  t h e  lilnited r e l i a b i l i t y   r e s o u r c e s  
a v a i l a b l e  be  used  where  they are most c o s t   e f f e c t i v e .  It i s  a l s o   a x i o m a t i c  
t ha t   ma jo r   p roq ram  l eve l   r equ i r emen t s   and  c r i te r ia  have a more fa r  reachinq  
impact than   t hose   deve loped   fo r   l ower   l eve l s ,  It i s  a p p r o p r i a t e ,   t h e r e f o r e ,   t o  
examine as  e a r l y  as  p o s s i b l e  t h e  n u m e r i c a l   r e l i a b i l i t y   r e q u i r e m e n t s ,   b o t h   b a s i c  
r e l i a b l i t y  (MTBF, MTBMA, o r   f a i l u r e  rate) a n d   m i s s i o n   r e l i a b i l i t y  (MCSP,  MTBCF, 
o r  c r i t i ca l  f a i l u r e   r a t e ) ,   m i s s i o n   r u l e s ,   f a i l u r e   t o l e r a n c e   c r i t e r i a ,  et 
cetera, so t h a t  ana lyses   can  be selected t o  show d e s i q n   c o m p l i a n c e   o r   t o  
i den t i fy   sho r t comings .   Dur inq  t h i s  examina t ion   t he   numer i ca l   r equ i r emen t s  and 
cr i ter ia  s h o u l d   a l s o  be evaluated,   and i f  s l i a h t   c h a n g e s   t o  them  can  irllprove 
program c o s t   e f f e c t i v e n e s s ,   s u c h   i n f o r m a t i o n   s h o u l d  be presented   to   p rogram 
management f o r   a p p r o p r i a t e   a c t i o n .  

50 .2 .1 .1 .1   Bo th   quan t i t a t ive   and   qua l i t a t ive   ana lyses  are u s e f u l   i n  
d e t e r m i n i n g   w h e r e   r e l i a b i l i t y   r e s o u r c e s   s h o u l d  b e  a p p l i e d .  For  example, 
model ing  (50.2.2.11,   apport ionments   (50.2.2.2)   and  es t imates   (50.2.2.3)   of  
basic r e l i a b i l i t y  a n d   m i s s i o n   r e l i a b i l i t y ,   u s i n g  as i n p u t s   a v a i l a b l e   d a t a  
m o d i f i e d   t o  re f lec t  change in   environments   and  usaqe,   can  scope t h e  improvement 
which may be r e q u i r e d .  A FMECA ( 5 0 . 2 . 3 . 1 )   b a s e d   o n   a v a i l a b l e   m i s s i o n   r u l e s  and 
s y s t e m   d e f i n i t i o n ,   n o t   o n l y   c a n   p r o v i d e   t h e   f r a m e w o r k   f o r   t h e   e s t i m a t e ,   b u t  
a l s o   c a n   b e   u s e d   t o   d e t e r m i n e   c o m p l i a n c e   w i t h   f a i l u r e   t o l e r a n c e  c r i te r ia  and t o  
i d e n t i f y   s i n g l e   f a i l u r e   p o i n t s  which are c r i t i ca l  t o  e i ther  m i s s i o n   s u c c e s s   o r  
s a f e t y ,   o r   b o t h .  

50.2.1.1.2 These k inds   o f   ana lyses   i den t i fy   improvemen t s  which must be  made i f  
r e q u i r e m e n t s   a r e   t o  be met. Some techniques  which have   been   u sed   t o   a s su re  
e f f i c i e n t   u s e   o f   a v a i l a b l e   r e s o u r c e s   i n   m e e t i n g   t h e   i d e n t i f i e d   n e e d s  a re  
p r e s e n t e d   i n  the fo l lowing  paragraphs. 

50.2.1.2  Analvses as work d i r e c t i o n   t o o l s .   R e l i a b i l i t y   a n a l y s e s  are e f f i c i e n t  
work d i r e c t i o n   t o o l s ,   b e c a u s e   t h e y   c a n   c o n f i r m   s y s t e m   a d e q u a c y   o r   i d e n t i f y   t h e  
need fo r   des ign   change ,   p rov id ing   t hey  are accompl i shed   i n   con junc t ion  w i t h  o r  
r e v i e w e d   b y   o t h e r   d i s c i p l i n e s .  

50 .2 .1 .3   Ana lvs i s   aDDl icab i l i t v .  The u s e   o f   r e l i a b i l i t y   a n a l y s e s  i s  n o t  
l imited t o   t h e   p h a s e   t r a d i t i o n a l l y   t h o u g h t   o f  as t h e   d e s i g n   p h a s e .  Some o f  t h e  
analyses  mentioned  above,  and  expanded  upon i n  50 .2 .2   and   50 .2 .4 ,   a re   usefu l  
d u r i n g   t h e   e a r l y   a c q u i s i t i o n   p h a s e s  when des ign  c r i t e r i a ,  miss ion   requi rements ,  
and   pre l iminary   des igns  are being  developed.   Since the  s i t u a t i o n  i s  g e n e r a l l y  
f l u i d   d u r i n g   t h e s e  phases and firm commitments f o r   f u l l  scale development  have 
not   ye t   been  made, a comparison of t h e   r e l i a b i l i t y   b e n e f i t s   o f   c o m p e t i n g  
c o n f i g u r a t i o n   c o n c e p t s  may be more r e a d i l y  accepted f o r   u s e   i n  t h e  d e c i s i o n  
m a k i n g   p r o c e s s .   B a s i c a l l y ,   t h e   u l t i m a t e   r e l i a b i l i t y   t h a t   c a n  be a t t a i n e d  by 
any   sys tem,   subsys tem,  o r  item is  limited b y   t h e   c o n f i g u r a t i o n   c h o s e n .  
The re fo re ,   t he   ana lyses   shou ld  be s e l e c t e d   t o   a i d   i n   c o n f i g u r a t i o n   d e f i n i t i o n  
i n   l i g h t  o f  t h e  e x i s t i n g   d e s i g n  cr i ter ia  and   miss ion   requi rements .   Pre l iminary  
r e l i a b i l i t y  estimates (50.2.2.3)  and FMECA (50.2.3.1) are g e n e r a l l y   t h e   m o s t  
a p p r o p r i a t e   f o r   t h i s   p u r p o s e .  The   dep th   o f   t he  estimates should  be s u f f i c i e n t  
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fo r   compar i son   o f  t h e  c o n f i g u r a t i o n s .  

50.2. l .  3.1 The c o s t   o f  t h e  selected a n a l y s e s  i s  obvious ly  a func t ion   o f   bo th  
t h e  l e v e l  and b r e a d t h  requested,   For   example,   an FMECA a t  t h e  p a r t   l e v e l   f o r  
a l l  equipment i n  a weapons  system i s  time consuming,   and   ac t ion   taken . to   reduce  
r e l i a b i l i t y  r i s k  as  a r e s u l t   o f   s u c h   a n   a n a l y s i s  will probab ly   no t  be c o s t  
e f f e c t i v e   ( u s u a l l y  the f a i l u r e   o f   e v e r y  par t  i s  c r i t i ca l  t o  equipment 
o p e r a t i o n ) .  However, when t h e  a n a l y s i s  i s  conducted st t h e  "black  box"  or  
similar l e v e l ,   s i n g l e   p o i n t   f a i l u r e s   c a n  be i d e n t i f i e d  and t h e  need f o r  a more 

. detai led a n a l y s i s   o r   d e s i g n   a c t i o n   c a n  be determined.  Similar c o n s i d e r a t i o n s  
(which are l a r g e l y   s u b j e c t i v e )   s h o u l d  be used i n   t a i l o r i n g   o t h e r   a n a l y s e s   t o  
f i t  program  needs. The c a r d i n a l   p r i n c i p l e s  are: 

I 

FOR BASIC RELIABILITY, DO NOT ANALYSE BELOW THE 
LEVEL AT WHICH A FAILURE WILL CAUSE A DEMAND FOR 
MAINTENANCE, REPAIR, OR LOGISTICS SUPPORT. 
FOR MISSION RELIABILITY, DO NOT ANALYZE BELOW THE 
LEVEL NECESSARY TO IDENTIFY MISSION CRITICAL FAILURES. 

50 .2 .2   Models .   a l loca t ions .   and   Dredic t ions  

5 0 . 2 . 2 . 1   R e l i a b i l i t v  model i t a s k  201 L A r e l i a b i l i t y  model o f  the 
system/subsystem/equipment is  r e q u i r e d   f o r  making  numerical  apportionments  and 
estimates; i t  is mandatory f o r   e v a l u a t i n g  complex s e r i e s - p a r a l l e l   e q u i p m e n t  
arrangements  which u s u a l l y   e x i s t   i n  weapons  systems.   In   every case t h e  
r a t i o n a l e   b e h i n d   t h e   r e l i a b i l i t y  model  should be documented. A model  should be 
developed  whenever a f a i l u r e   t o l e r a n t   d e s i g n  i s  be ing   ana lyzed .  

50.2.2.1.1 The b a s i c   i n f o r m a t i o n   f o r  t h e  r e l i a b i l i t y  model is  derived  f rom the  
f u n c t i o n a l  (schematic) b lock  diagrams. The d i a g r a m s   d e p i c t   f u n c t i o n a l  
r e l a t i o n s h i p s   o f   s u b s y s t e m s   a n d   c o m p o n e n t s   a v a i l a b l e   t o   p r o v i d e  t h e  rewired 
performance. The r e l i a b i l i t y  model r e o r i e n t s  t h e  d i a g r a m s   i n t o  a 
s e r i e s - p a r a l l e l   n e t w o r k   s h o w i n g   r e l i a b i l i t y   r e l a t i o n s h i p s  among t h e  v a r i o u s  
subsystems  and  components. (The a u t h e n t i c i t y   o f  t h e  f u n c t i o n a l   r e l a t i o n s h i p s  
dep ic t ed  by t h e  diagrams  should be checked by a f a i l u r e  modes, effects ,  and 
c r i t i c a l i t y   a n a l y s i s . )  

50.2.2.1.2 The model  should be developed as soon a s  p rogram  de f in i t i on  
permi ts ,   even   though  usable   numer ica l   input  data a re  n o t   a v a i l a b l e .   C a r e f u l  
review  of  even the ear ly  mode l s   can   r evea l   cond i t ions  where management a c t i o n  
may be  r equ i r ed .   Fo r   example ,   s ing le   po in t   f a i lu re   cond i t ions  which can   cause  
p rema tu re   mi s s ion   t e rmina t ion   o r   unaccep tab le   haza rds   can  be i d e n t i f i e d   f o r  
f u r t h e r   c o n s i d e r a t i o n .  

50.2.2.1.3  The  model  should be c o n t i n u a l l y   e x p a n d e d   t o  t h e  d e t a i l  l e v e l   f o r  
which p l ahn ing ,   mi s s ion ;   and   sys t em  de f in i t i on  are firm. The expansion  need 
n o t  be  t o  the same l e v e l  for a l l  f u n c t i o n s   u n t i l   d e s i g n   d e f i n i t i o n  i s  complete ,  
I n  t h e  i n t e r i m ,  more de t a i l  should be added t o  t h e  model as i t  becomes 
a v a i l a b l e  so that  e v a l u a t i o n s  may proceed apace wi th  program  decis ions.  

50.2.2.1.4  Together w i th  d u t y   c y c l e   a n d   m i s s i o n   d u r a t i o n   i n f o r m a t i o n ,  t h e  
model i s  used t o   d e v e l o p  mathematical expressions  or   computer   programs  which,  
w i th  a p p r o p r i a t e   f a i l u r e  rate a n d   p r o b a b i l i t y   o f   s u c c e s s  data ,  can   provide  B A-12 
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appor t ionments ,  estimates, and  assessments   of  basic r e l i a b i l i t y  and  mission 
r e l i a b i l i t y .  

50.2.2.2 TODS down a l l o c a t i o n s   ( t a s k  202). System r e l i a b i l i t y   r e q u i r e m e n t s  
c a n   e v o l v e   i n  a number o f  ways from  informed  judgments t o   a n a l y s e s  based on 
e m p i r i c a l   d a t a .   I d e a l l y ,   t h e   r e q u i r e m e n t s   a r e   s u c h   t h a t   t h e   t o t a l   c o s t   o f  
deve lopinq ,   p rocur ing ,   oeera t ins ,   and   main ta in inq  t h e  system  over  i t s  l i f e  is 
minimized, 

50.2.2.2.1 Once quant i ta t ive   sys tem  requi rements   have   been   de te rmined ,  t h e y  
are a l l o c a t e d   o r   a p p o r t i o n e d   t o  i t s  subsystems.  A number of   schemes  can be 
u s e d ,   b u t   t h e   o b j e c t i v e  i s  common--to t r ans fo rm  the  system r e q u i r e m e n t   i n t o  
m a n a g e a b l e   l o w e r   l e v e l   r e q u i r e m e n t s .   E v e n   t h o u g h   t h e   i n i t i a l   a l l o c a t i o n s  may 
be g r o s s ,   t h e y   c a n   n e v e r t h e l e s s   i n d i c a t e   t o   m a n a g e r s   t h e   s c o p e   o f   t h e   r e s o u r c e s  
r e q u i r e d   f o r  t h e  r e l i a b i l i t y  program. 

50.2.2.2.2  Eefore   resources   can be s p e c i f i c a l l y   a l l o c a t e d   f o r   a c h i e v i n g  
subsys tem  requi rements ,   however ,   the  spec i f ic  subsystem  requirements  must be 
r e f i n e d .  A u s e f u l   t e c h n i q u e   i n  the re f inement   p rocess  i s  t o   a l l o t  some f a i l u r e  
p r o b a b i l i t y  t o  a r e s e r v e   f o r  each subsystem.  This  technique  recocgnizes t h a t  
new f u n c t i o n s  will be added and   t he reby   p rec ludes   t he   need   fo r   con t inua l  
r e a l l o c a t i o n   t o  accommodate a d d i t i o n a l   d e s i g n   d e f i n i t i o n s .   I n c l u d e d   i n  t h i s  
process   should  be a comparison  of t h e  merqing   requi rements   wi th   empir ica l   da ta  
f o r   i d e n t i c a l   o r  similar h a r d w a r e ,   t o   d e t e r m i n e   t h e  realism o f   t h e   a l l o c a t i o n  
i n  terms o f   r e a s o n a b l e   e x p e c t a t i o n .   I f  some o f  t h e  requi rements  appear t o   b e  
u n r e a s o n a b l y   d i f f i c u l t   t o   a c h i e v e ,   t h e n   t h e   a n a l y s i s  becomes t h e   b a s i s   f o r  
pe r fo rming   des ign   t r adeof f s  amonq t h e  s u b s y s t e m s   t o   r e a l l o c a t e   t h e   s y s t e m  
r e q u i r e m e n t .   T h i s   t o t a l   p r o c e s s - - g r o s s   a l l o c a t i o n s ,   c o m p a r i s o n s   w i t h   e m p i r i c a l  
d a t a ,   t r a d e o f f s ,   r e i t e r a t i n g   a s   r e q u i r e d ”   e v e n t u a l l y   r e s u l t s   i n   s u b s y s t e m  
requirements.   Then, w i t h  t h i s  i n fo rma t ion ,  t h e  amount o f   e f f o r t  and  personnel  
r e sources   r equ i r ed   can  be e s t i n a t e d  and  programmed. 

50.2.2.2.3 The a l l o c a t i o n   p r o c e s s   s h o u l d  be  i n i t i a t e d   a s   s o o n  as  p o s s i b l e   i n  
t h e  e a r l y   a c q u i s i t i o n   p h a s e s ,   f o r  i t  i s  t h e n   t h a t   m o s t   f l e x i b i l i t y   i n   t r a d e o f f s  
and r e d e f i n i t i o n   e x i s t s .   A n o t h e r   r e a s o n   f o r   s t a r t i n g   e a r l y  i s  t o   a l l o w  time t o  
es tabl ish l o w e r   l e v e l  r e l i a b i l i t y  requi rements  (system r e q u i r e m e n t   a l l o c a t e d   t o  
subsys t ems ,   subsys t em  r equ i r emen t   a l l oca t ed   t o  assemblies, e t  cetera) . Also,  
the  requirements   must  be f rozen  a t  some p o i n t   t o  es tabl ish b a s e l i n e  
r e q u i r e m e n t s   f o r   d e s i g n e r s .  

50.2.2.2.4 After the  l o w e r   l e v e l   r e l i a b i l i t y   r e q u i r e m e n t s  are d e f i n e d ,   t h e y  
should  be l e v i e d   o n   t h e   r e s p o n s i b l e   e q u i p m e n t   e n g i n e e r s   ( c o n t r a c t o r   a n d  
s u b c o n t r a c t o r )   f o r   a l l   h a r d w a r e   l e v e l s .   W i t h o u t  specific r e l i a b i i l t y  
requi rements  which must be d e s i g n e d   t o   o r   a c h i e v e d ,   r e l i a b i l i t y  becomes a vague 
and  undefined  general   object ive  for   which  nobody i s  r e s p o n s i b l e .  From ano the r  
perspec t ive ,   p rogram  progress   can  be m e a s u r e d   b y   e v a l u a t i n g   d e f i n e d   r e l i a b i l i t y  
requi rements  a t  a g iven   mi l e s tone / t i ne   pe r iod  w i t h  wha t   has   ac tua l ly   been  
accomplished.  

50 .2 .2 .2 .5   The   re l iab i l i ty   requi rements   p roduced   f rom  a l loca t ions   should   be  
t h e   b a s i s  for e s s e n t i a l   i n p u t s   t o   o t h e r  related a c t i v i t i e s .   M a i n t a i n a b i l i t y ,  
s a f e t y ,   q u a l i t y   e n g i n e e r i n g ,   l o g i s t i c s ,  and test  p lanning  are examples o f  
a c t i v i t i e s . w h o s e  work will be f a c i l i t a t e d   w i t h   e s t a b l i s h e d   r e l i a b i l i t y  
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requi rements .  

5 0 . 2 . 2 . 3   R e l i a b i l i t v   D r e d i c t i o n s   ( t a s k   2 0 1 )  

50.2.2.3.1  General  cr i ter ia .  A l l o c a t i o n s  are de termined   f rom  the  system 
r e l i a b i l i t y   r e q u i r e m e n t s   t o   p r o v i d e   l o w e r  level requirements  which are l e v i e d  
on t h e  equipment   des igners   (50 .2 .2 .2) .  As d e s i g n  work p r o g r e s s e s ,   p r e d i c t i o n s ,  
based on p rev ious ly   gene ra t ed   da t a ,   and  assessments bazed  on  program tes t  d a t a ,  
are t h e   t o o l s   u s e d   t o   i n d i c a t e   w h e t h e r   t h e   a l l o c a t e d   r e q u i r e m e n t   c a n   o r  will b e  
met. However, p r e d i c t i o n s   s h o u l d   n o t  b e  used as  a b a s i s   f o r   d e t e r m i n i n g  
a t t a i n m e n t   o f   r e l i a b i l i t y   r e q u i r e m e n t s .   A t t a i n m e n t   o f   r e q u i r e m e n t s  will be 
based   on   r ep resen ta t ive  test  r e s u l t s ,  I 

! 

f 

5 0 . 2 . 2 . 3 . 1 . 1   P r e d i c t i o n s   c o m b t n e   l o w e r   l e v e l   r e l i a b i l i t y   d a t a   t o   i n d i c a t e  
e q u i p m e n t   r e l i a b i l i t y  a t  success ive ly   h ighe r   l eve l s   f rom  subassembl i e s   t h rouqh  
s u b s y s t e m s   t o  t h e  s y s t e m .   P r e d i c t i o n s   f a l l i n q   s h o r t   o f   r e q u i r e m e n t s  a t  any 
leve l  s i g n a l  t h e  n e e d   f o r  manaqement a n d   t e c h n i c a l   a t t e n t i o n .  A s h o r t f a l l   i n  
basic r e l i a b i l i t y ,   f o r   e x a m p l e ,  may be o f f s e t  by   s impl i fy ing  t h e  deSiQn,  by  use 
o f  h i g h e r   q u a l i t y   p a r t s ,   o r   b y   t r a d i n g   o f f   d e t a i l e d   p e r f o r m a n c e   t o l e r a n c e s ,   I n  
a d d i t i o n ,  a s h o r t f a l l   i n   m i s s i o n   r e l i a b i l i t y  may be o f f s e t  by the use of  
r e d u n d a n c y   o r   a l t e r n a t i v e  modes o f   o p e r a t i o n  (it  should   be   no ted  t h a t  such 
d e s i g n   t e c h n i q u e s   i n c r e a s e   s y s t e m   c o m p l e x i t y ,   r e d u c e   b a s i c   r e l i a b i l i t y ,   a n d  
i n c r e a s e  l i f e  c y c l e   c o s t ) .   A l t e r n a t i v e l y ,   s h o r t f a l l s  may d i c t a t e   t h e   n e e d   t o  
r e a c c o m p l i s h   t h e   r e l i a b i l i t y   a l l o c a t i o n  and t o  redefine requirements  which  can 
r easonab ly   be   ach ieved  a t  t h e  lower  equipment levels. 

50.2.2.3.1.2 The p r e d i c t i o n   t k s k ,   i t e r a t i v e  and i n t e r r e l a t e d  wi th  a c t i v i t i e s  
such as r e l i a b i l i t y   a l l o c a t i o n  and   conf igura t ion   ana lyses   (50 .2 .31 ,   should  be  
s p e c i f i e d  by t h e   p r o c u r i n g   a c t i v i t y   d u r i n g   t h e   e a r l y   a c q u i s i t i o n   p h a s e s   t o  
d e t e r m i n e   r e l i a b i l i t y   f e a s i b i l i t y ,   a n d   d u r i n q  the  development  and  production 
p h a s e s   t o   d e t e r m i n e   r e l i a b i l i t y   a t t a i n a b i l i t y .   P r e d i c t i o n s   p r o v i d e   e n q i n e e r s  
and  management e s s e n t i a l   i n f o r m a t i o n   f o r   d a y - t o - d a y   a c t i v i t i e s ;   i n   a d d i t i o n ,  
t hey  are impor tan t   suppor t ing   e lements   for   p rogram  dec is ion-makers .  

50 .2 .2 .3 .2   P red ic t ions   shou ld   be  made as e a r l y  a s  possible   and  updated 
whenever  changes  occur.  While e a r l y   p r e d i c t i o n s   b a s e d   o n   p a r t s   c o u n t s  are 
i n h e r e n t l y   u n r e f i n e d   b e c a u s e   o f   i n s u f f i c i e n t   d e s i g n   d e t a i l ,   t h e y   p r o v i d e   u s e f u l  
f e e d b a c k   t o   d e s i g n e r s   a n d  management on t h e  f e a s i b i l i t y   o f   m e e t i n g   t h e   b a s i c  
r e l i a b i l i t y   r e q u i r e m e n t s .  As t h ë   d e s i g n   p r o g r e s s e s ,   a n d   h a r d w a r e   r e l a t i o n s h i p s  
become b e t t e r   d e f i n e d ,   t h e  model o f  the sys t em  dep ic t inq   r e l a t ionsh ips   be tween  
basic r e l i a b l i t y   a n d   m i s s i o n   r e l i a b i l i t y   s h o u l d   b e   e x e r c i s e d   t o   p r o v i d e  
p r e d i c t i o n s  up   th rough  the   sys tem  leve l .  

50.2.2.3.3 As a sys t em  p rogres ses   f rom  pape r   des ign   t o   ha rdware   s t ages ,  
p r e d i c t i o n s   m a t u r e  as ac tua l   p rogram tes t  d a t a  become a v a i l a b l e   a n d  are 
i n t e g r a t e d   i n t o  the  c a l c u l a t i o n s .  The v a l i d i t y  of p r e d i c t i o n s - i s  a func t ion   of  
da t a   qua l i t y   and   a s sumpt ions .  Val id ,  t i m e l y   a n a l y s e s   p r o j e c t i n q   o r   i n d i c a t i n g  
d e f i c i e n t   r e l i a b i l i t y   a t t a i n m e n t   p r o v i d e   t h e   b a s i s   f o r   c o r r e c t i v e   a c t i o n ,   a n d  
t h e  s o o n e r   t h a t   c o r r e c t i v e   a c t i o n  i s  i d e n t i f i e d ,  t h e  less i t s  implementat ion i s  
impac ted   by   p rog ram  cons t r a in t s ,   and   t he   h iqhe r  are t h e  p a y o f f s   o v e r   t h e  l i f e  
of the   sys tem.  The r e l i a b i l i t y   v a l u e s   p r o d u c e d   f r o m   p r e d i c t i o n s   s h o u l d   b e   t h e  
basis f o r   e s s e n t i a l   i n p u t s  t o  o t h e r   r e l a t e d  ac t iv i tes .  M a i n t a i n a b i l i t y ,  
s a f e t y ,   q u a l i t y   e n g i n e e r i n g ,   l o g i s t i c s ,   a n d  test p lanning  are examples of 

A-1 4 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-785B 
APPENDIX A 
15 September  1980 

a c t i v i t i e s  whose work will be f a c i l i t a t e d  w i t h  es tabl ished r e l i a b i l i t y  
requi rements .  

50.2.2.3.3.1 EaUiDment Dred ic t ions  based on Dart f a i l u r e  rates.  Eauipment 
l e v e l   p r e d i c t i o n s   u s i n g   p a r t   f a i l u r e  rates: (1) provide  a b a s i s   f o r  
i d e n t i f y i n g   d e s i g n ,  par t  se lec t ion /apDl ica t ion   and   envi ronmenta l   p roblem 
areas, (2) provide  ear ly  i n d i c a t i o n   o f  c a p a b i l i t y  t o  meet t h e  r e l i a b i l i t y  t e s t  
requirement ,   and (3) are  e s s e n t i a l   i n p u t s  t o  sys tem/subsys tem  leve l  
predictions(50.2.2.3.3). 

50.2.2.3.3. l. 1 R e l i a b i l i t y  p r e d i c t i o n s   s h o u l d  be accomDlished a t  t h e  ¡owest 
e q u i p m e n t   l e v e l   t h a t   t h e   p r e l i m i n a r y   d e s i g n   a n d   c o n f i w r a t i o n   a n a l y s e s   p e r m i t .  
For off-the-shelf  hardware t o  be i n c o r p o r a t e d   i n t o  a h i q h e r   l e v e l  assembly, a 
p r e d i c t i o n   c a n  be an  empirical d a t a  assessment a d j u s t e d   f o r  new o r   d i f f e r e n t  
miss ion   requi rements .   For   newly-des iqned   equipment ,   ana ly t ica l   der iva t ion  of 
f a i l u r e  rates fo r   cons t i t uen t   componen t s  may have t o   s u f f i c e   u n t i l   a c t u a l  da ta  
can be a c q u i r e d .   E l e c t r o n i c  p a r t  f a i l u r e  rate p r e d i c t i o n   t e c h n i a u e s  a re  
a v a i l a b l e   i n  t h e  c u r r e n t   e d i t i o n  of MIL-HDEK-217. T e c h n i q u e s   f o r   p r e d i c t i n g  
f a i l u r e  rates for   mechanica l   and   e lec t romechanica l   devices ,   however ,  are n o t  s o  
r e a d i l y   a v a i l a b l e   a n d   t h e r e f o r e   d i a l o g u e   b e t w e e n   r e l i a b i l i t y   a n d   d e s i q n  
eng inee r s  i s  i n p o r t a n t  t o  ensure  t h a t  miss ion   and   envi ronmenta l   inpac ts   on  
device  performance are a c c o u n t e d   f o r   i n  t h e  f a i l u r e  ra tes .  I n  e i ther  t h e  
e l e c t r o n i c   o r  the  none lec t ron ic  cases, t h e  par t  o r  component f a i l u r e  ra tes  are 
t h e  basic bu i ld ing   b locks   fo r   accompl i sh inq  h i g h e r  l e v e l   D r e d i c t i o n s .  

50.2.2.3.3.1.2 The fundamental  reason f o r  ear ly  p r e d i c t i o n s  based on pa r t s  
f a i l u r e  rates i s  t o   p r e c i p i t a t e   a p p r o p r i a t e   a c t i o n   d u r i n g   d e v e l o p m e n t ,  when i t  
i s  m o s t   t o l e r a b l e  from a program  standpoint  and most e f f e c t i v e  from t h e  basic 
r e l i a b i l i t y  and  mission r e l i a b i l i t y  v iewpoin ts ,  Ear ly  r e v i e w   o f   r e l i a b i l i t y  
p r e d i c t i o n s  a t  lowest equ ipmen t   l eve l s   can   i den t i fy   pa r t s   o r   componen t s  which 
have   inadequate   margins   be tween  par t s   s t rength   and   expec ted   appl ied  stress. I n  
a d d i t i o n ,  t h e  ear l ier  the   r ev iew i s  pe r fo rmed ,   s ene ra l ly  t h e  greater i s  t h e  
r a n g e   o f   a c c e p t a b l e   o p t i o n s  fo r  improving t h e  p r e d i c t i o n s   a n d  t h e  equiDrnent. 
Whenever p r e d i c t i o n s  f a l l  s h o r t   o f   a l l o c a t e d   r e l i a b i l i t y   r e q u i r e m e n t s ,  
a l t e r n a t i v e s   s u c h  a s  t h e  fo l lowing   should  be  c o n s i d e r e d :   i d e n t i f y   s u i t a b l e  
s u b s t i t u t e s ,   r e a c c o m p l i s h  r e l i a b i l i t y  a l l o c a t i o n s ,   i m p r o v e  selected 
parts /components ,   redesign,   modify t h e  miss ion  t o  decrease s e v e r i t y  of 
environments  o r  o t h e r   f a c t o r s .  Some a l t e r n a t i v e s  a re  more f e a s i b l e  and 
acceptable t h a n  o thers  a t  g i v e n   p o i n t s   i n   d e v e l o p m e n t ,   b u t  a l l  are  easier and 
less e x p e n s i v e   t o   a c c o m p l i s h   e a r l i e r   t h a n  l a t e r .  

50.2.2.3.3.7.3 R e l i a b i l i t y   p r e d i c t i o n s  a t  any   equ ipmen t   l eve l  become i n p u t s  t o  
h i g h e r   l e v e l   p r e d i c t i o n s .   P r e d i c t i o n   q u a l i t y  a t  a l l  l eve l s   depends   on  how well 
t h e  r e l i a b l i t y  model   used   represents  t h e  hardware and i t s  f u n c t i o n a l  
r e l a t i o n s h i p s .  The better the p r e d i c t i o n s ,   i n  terms of r educed   unce r t a in ty ,  
t h e  more j u s t i f i a b l e  are t h e  r e l i a b i l i t y   a n d   d e s i g n   d e c i s i o n s   r e s u l t i n g  
therefrom--whether t h e  d e c i s i o n  i s  t o   m a i n t a i n  t h e  s t a t u s  quo o r  t o  take a c t i o n  
t o  improve  hardware r e l i a b i l i t y .  

50.2.2.3.3.1.4 A ser ia l  model p r e d i c t i o n   o f   b a s i c  r e l i a b i l i t y  must be  made f o r  
eve ry  system, subsystem,  and  equipment , whether o r  n o t  i t  inc ludes   any  
r edundancy ,   t o   p rov ide  estimates a s  i n p u t   f o r   m a i n t e n a n c e   a n d   l o g i s t i c s   s u p p o r t  
p l a n s ,   o w n e r s h i p   c o s t  estimates, and l i f e  c y c l e  cos t  estimates. 

A-1 5 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

--`,````-`-`,,`,,`,`,,`---



t 
NIL-STD-7BSB NOTICE 2 R E  m 9 9 9 9 9 3 3   0 0 6 3 2 2 5  I.I W 

I 

MIL-STD-785B 
APPENDIX A 
15 September 1980 

50.2.3  Conflnurafion  -vsea 

50-2.3.1 .,&&Lure modes. e f f e c t s .   a n - t i c a l i t v  a-s (FMECA) ( t a s k  204). 
A FMECA i s  a power fu l   t oo l   t o   op t imize  t h e  p e r f o r m a n c e / l i f e   c y c l e   c o s t   t r a d e o f f  
be tween   mi s s ion   r e l i ab i l i t y   and  basic r e l i a b i l i t y  a t  t h e  b lack  box/component o r  
major   subsys tem  leve l ,  where these t r a d e o f f s  are most   appropr ia te ly   ana lyzed  
and   eva lua ted .   Poten t ia l   des ign   weaknesses  are iden t i f i ed   t h rough  the use  of 
eng inee r ing  schematics and  mission rules t o   s y s t e m a t i c a l l y   i d e n t i f y  t h e  l i k e l y  
modes o f   f a i l u r e ,  t h e  p o s s i b l e   e f f e c t s   o f   e a c h  failure (which may be d i f f e r e n t  
f o r  each l i f e / m i s s i o n   p r o f i l e  phase),  and t h e  c r i t i c a l i t y  of each e f f e c t  on 
s a f e t y ,   r e a d i n e s s ,   m i s s i o n   s u c c e s s ,  demand f o r   m a i n t e n a n c e / l o g i s t i c s   s u p p o r t ,  
o r  some o t h e r  outcome  of   s ignif icance.  A r e l i a b i l i t y   c r i t i c a l i t y  number may be 
a s s i g n e d   t o  each failure mode, u s u a l l y  based on f a i l u r e  effect, seve r i ty ,   and  
p r o b a b i l i t y   o f   o c c u r r e n c e .  These numbers are sometimes  used t o  establish 
c o r r e c t i v e   a c t i o n   p r i o r i t i e s ,   b u t   b e c a u s e   o f  the subjec t ive   judgment   requi red  
t o  es tab l i sh  them, they  should be used on ly  as i n d i c a t o r s  of r e l a t i v e  
p r i o r i t i e s .  FMECA can  a lso  be used to   con f i rm t h a t  new failure modes  have no t  
been   i n t roduced   i n   t r ans fo rming  schematics in to   p roduct ion   drawings .  

50.2.3.1.1 The i n i t i a l  FMECA can be d o n e   e a r l y   i n  the  CONCEPT phase, and 
because   on ly  l i m i t e d  d e s i g n   d e f i n i t i o n  may be a v a i l a b l e ,   o n l y  the  more obvious  
failure modes may be i d e n t i f i e d .  It will, however ,   ident i fy  many of  t he  s i n g l e  
f a i l u r e   . p o i n t s ,  some of  which  can be e l imina ted  by a schematic  rearrangement.  
As greater mis s ion   and   des ign   de f in i t i ons  are developed   in  VALID and FSED 
phases, t h e  a n a l y s i s   c a n  be expanded t o   s u c c e s s i v e l y  more detailed l e v e l s  and 
u l t i m a t e l y ,  i f  r e q u i r e d ,   t o  t h e  part  l e v e l .   A d d i t i o n a l l y ,   f o r   n o n - d e t e c t a b l e  
f a i l u r e s ,  t he  ana lys i s   shou ld  be c a r r i e d   f u r t h e r   t o  determine t h e  effect of a 
second failure (e.g., doub le -po in t   f a i lu re ) .  Where n o n - d e t e c t a b l e   f a i l u r e s  
cannot  be el iminated,   scheduled  maintenance  procedures  may have to   be   modi f ied  
t o  minimize their  p r o b a b i l i t y   o f   o c c w r e n c e .   N o n - d e t e c t a b l e   f a i l u r e s  (e,g, , 
check  valves,  weight-on-wheels switches, et cetera) are often  overlooked by 
ana lys i s   and  t h e  FMECA should  be carried out  far enough t o   c o n s i d e r   t h e   o v e r a l l  
effect on the  t o t a l   s y s t e m .  With regard t o  one-shot  systems, i t  may be 
p a r t i c u l a r l y  desirable to   ana lyze   manufac tur ing   documenta t ion  such as c i rcui t  
board   l ayouts ,  wire r o u t i n g s  and connec tor  keying t o   d e t e r m i n e  i f  new failure 
modes  have  been  introduced t h a t  were n o t   i n  c i rcui t  schematics.  

50.2.3.1.2 The u s e f u l n e s s   o f  t h e  FMECA is  dependent on the s k i l l  of t h e  
a n a l y s t ,  t h e  a v a i l a b l e  data, and   the   in format ion  he p rov ides  as result of the 
a n a l y s i s .  The FMECA format may r equ i r e   add i t iona l   i n fo rma t ion   such  as, failure 
indica t ion ,   an t ic ipa ted   envi ronment   under   which  t h e  failure may be expec ted   to  
occur ,  time a v a i l a b l e   f o r   o p e r a t i o n a l   c o r r e c t i v e   a c t i o n ,   a n d  t h e  c o r r e c t i v e  
a c t i o n   r e q u i r e d .  The r equ i r emen t   t o   supp ly  such add i t iona l   i n fo rma t ion   shou ld  
in g e n e r a l  be limited t o   t h o s e   p o t e n t i a l   f a i l u r e s  which  imperi l  t h e  crew or 
prec lude   miss ion   comple t ion .  FMECA results may suggest areas where the 
jud ic ious   u se   o f   r edundancy   can   s ign i f i can t ly   improve   mi s s ion   r e l i ab i l i t y  
without   unacceptable   impact   on basic r e l i a b i l i t y ,   a n d   w h e r e   o t h e r   a n a l y s e s ,  
e.g., e l e c t r o n i c   p a r t s   t o l e r a n c e   a n a l y s e s ,   s h o u l d  be made o r   o t h e r   p r o v i s i o n s ,  
such as envi ronmenta l   p ro tec t ions ,   should  be cons ide red .   Add i t iona l ly ,  FMECA 
r e s u l t s   c a n  be  used t o   p r o v i d e  the r a t i o n a l e   f o r  t h e  detai ls  o f   o p e r a t i n g  
p rocedures   u sed   t o   ame l io ra t e   undes i r ab le  failure modes  and t o  document t h e  
r e s i d u a l  r i sk .  FMECA is  a l s o  an e f f e c t i v e   t o o l   f o r   e v a l u a t i n g  t h e  
e f f e c t i v e n e s s  of b u i l t - i n - t e s t .  
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50 .2 .3 .1 .3   F ina l ly ,  FMECA resu l t s   shou ld   be   u sed   t o   con f i rm t h e  v a l i d i t y   o f  
t h e  model  (50.2.2.1)  used i n  comput ing   es t imate ' s   for   subsys tems  or   func t iona l  
equipment   g roupings ,   par t icu lar ly   where  some form  of  redundancy is inc luded .  
The i d e n t i t y   o f  r e l i a b i l i t y  c r i t i ca l  items (50.2.4.3) which are a p a r t   o f  the 
selected conf igu ra t ions   shou ld  be r e t a i n e d  and i n c l u d e d   i n  t h e  RFP f o r   t h e  
development phase. These items are t h e  prime c a n d i d a t e s   f o r  detailed a n a l y s i s ,  

. g r o w t h   t e s t i n g ,   r e l i a b i l i t y   q u a l i f i c a t i o n   t e s t i n g ,   r e l i a b i l i t y  stress a n a l y s e s  
and o t h e r   t e c h n i q u e s   t o   r e d u c e  t h e  r e l i a b i l i t y  r i s k .  It is a d v i s a b l e   t o  
r e q u e s t  the  respondents   to   examine  t h e  l i s t  o f  r e l i a b i l i t y  c r i t i c a l  items and 
make appropr i a t e   r ecommenda t ions   fo r   add i t ions   and   de l e t ions   w i th   suppor t ing  
r a t i o n a l e .  FMECA r e s u l t s   s h o u l d  be used i n   d e f i n i n g  test and  checkout 
p r o c e d u r e s   t o  assure a l l  e s s e n t i a l  parameters, func t ions ,   and  modes are 
v e r  i f  i e d  . 
50.2.3.1.4  Because  of the  many and va r i ed  skills r e q u i r e d   t o   d e t e r m i n e   f a i l u r e  
modes, effects,  c o r r e c t i v e   a c t i o n ,  e t c , ,  t h e  FMECA r e q u i r e s   i n p u t s  from many 
d i s c i p l i n e s .   F o r  t h i s  r eason ,  i t  i s  r e l a t i v e l y   u n i m p o r t a n t  which eng inee r ing  
group is s e l e c t e d   t o  make t h e  a n a l y s i s .  What i s  impor tan t  is t h e  c r i t i c a l  
examinat ion  of  t h e  r e s u l t s  by a l l  d i s c i p l i n e s  which could  have  useful  knowledge 
t h a t  can be b r o u g h t   t o   b e a r  on t h e  a n a l y s i s .  The a n a l y s i s  is most e f f e c t i v e  
when made as t h e  des ign   p rog res ses ,  i .e., i t  is a working   too l ,  It is 
t h e r e f o r e  more c o s t   e f f e c t i v e   t o   r e v i e w  t h e  a n a l y s i s   p r i o r   t o   f o r m a l  
p u b l i c a t i o n  and a t  scheduled  Program  Reviews, 

5 0 . 2 . 3 . 2   S n e a k   c i r c u i t   a n a l v s i s  (SCAI ( task   2051,  A SCA is based on the  use  
o f   eng inee r ing  and  manufacturing  documentation. Its purpose is t o   i d e n t i f y  
l a t e n t  pa ths  which cause   occur rence   o f   unwanted   func t ions   o r   inh ib i t  desired 
funct ions ,   assuming a l l  c6mponents are func t ion ing   p rope r ly .  SCA of  
e l e c t r o - m e c h a n i c a l   c i r c u i t s  is a use fu l   t echn ique  t h a t  c a n   a l s o  be used  for  
d i s c r e t e   a n a l o g  and d i g i t a l  c i r c u i t r y .   F i n a l l y ,  t h e  a n a l y s i s   s h o u l d  be 
cons ide red   fo r  c r i t i c a l  systems  and  funct ions where o the r   t echn iques  are n o t  
e f f e c t i v e ,   b u t   s h o u l d   n o t  be app l i ed  to   o f f - the-she l f   computer  hardware such as 
memory or   da ta   p rocess ing   equipment .  

50.2.3.2.2 SCA is a u s e f u l   e n g i n e e r i n g   t o o l  which can be used t o   i d e n t i f y  
s n e a k   c i r c u i t s ,   d r a w i n g   e r r o r s  and  design  concerns.  The effects of   vary ing  
environments  are n o t   n o r m a l l y   c o n s i d e r e d ,   a n d   s n e a k   c i r c u i t s   w h i c h   r e s u l t  from 
hardware failure, m a l f u n c t i o n ,   o r   e n v i r o n m e n t a l l y   s e n s i t i v e  characteristics are 
n o t   u s u a l l y   i d e n t i f i e d .  The i d e n t l f i c a t i o n   o f  a s n e a k   c i r c u i t   d o e s   n o t   a l w a y s  
i n d i c a t e   a n   u n d e s i r a b l e   c o n d i t i o n ;   i n  fac t ,  some have  been  used to   accompl i sh  
tasks when o t h e r   c i r c u i t r y   h a s  failed. The i m p l i c a t i o n s  of a s n e a k   c i r c u i t ,  
t h e r e f o r e ,  must be explored  and i t s  impact on t h e  c i r c u i t   f u n c t i o n  determined 
be fo re   any   ac t ion  is t aken .  

50.2.3.2.2 SCA may be expensive.  It is usual ly   performed la te  i n  t he  des ign  
c y c l e  after t h e  design  documentat ion is complete  which makes c h a n g e   d i f f i c u l t  
and cos t ly   t o   imp lemen t ,   and  it is n o t   d e f i n e d  as a technique  by  any MIL-STD. 
The re fo re ,  SCA should be cons idered   on ly   for   components   and   c i rcu i t ry  which are 
c r i t i ca l  t o   m i s s i o n   s u c c e s s   a n d  safety. Cost may r u l e   o u t  t h e  use   o f  SCA f o r  
d i g i t a l  l o g i c   c i r c u i t s   b e c a u s e  i t  i s  n e c e s s a r y   t o   c o n s i d e r  a l l  combinations  of 
s w i t c h i n g   p o s i t i o n s ,   t r a n s i e n t s ,   a n d   t i m i n g  which c o u l d   r e q u i r e   c o n s i d e r a b l e  
computer time . 
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5 0 . 2 . 3 . 3   . E l e c t r o n i c   D a r t s / a c u i t s   t o l e r a n c e   a d v s i s  (tu 306). Because of 
w i t h i n - s p e c i f i c a t i o n  part  t o l e r a n c e   b u i l d u p ,   a n   o u t p u t  from a c i r c u i t ,  
subassembly, o r  equipment may b e   o u t s i d e  spec v a l u e s  and t h e r e f o r e  
unacceptab le .   In   such  cases, f a u l t   i s o l a t i o n  will n o t   i d e n t i f y   a n y  p a r t  as 
failed or i n p u t  as unacceptab le .  To prec lude  the  e x i s t e n c e   o f  t h i s  cond i t ion ,  
a p a r t s / c i r c u i t s   t o l e r a n c e   a n a l y s i s  is  conducted,  This  ana lys i s   examines ,  a t  
component   interconnect ions  and  input   and  output   points ,   the  effects of 
p a r t s / c i r c u i t s  electrical  t o l e r a n c e s   a n d  parasitic parameters over  t h e  range   of  
specified o p e r a t i n g  temperatures. This  a n a l y s i s  has p r o v e n   c o s t   e f f e c t i v e   i n  
ident i fy ing   equipment   per formance/ re l iab i l i ty   p roblem areas so they   can  be 
c o r r e c t e d   p r i o r   t o   p r o d u c t i o n .  

50.2.3.3.1 The a n a l y s i s   c o n s i d e r s   e x p e c t e d  component v a l u e   v a r i a t i o n s   d u e   t o  
manufac tu r ing   va r i ances   (pu rchased   t o l e rances ) ,  d r i f t  with time ( l i fe -dr i f t ) ,  
and temperature, Some of t h e  characteristics examined are re l ay   open ing  and 
c l o s i n g  times, t r a n s i s t o r   g a i n ,   r e s i s t a n c e ,   i n d u c t a n c e ,   c a p a c i t a n c e ,  and 
component parasit ic parameters. Maximum w i t h i n - s p e c   i n p u t   s i g n a l   o r  power 
v o l t a g e ,  phase, frequency,  and  bandwidth;  impedance  of  both  signal  and  load 
s h o u l d   a l s o   b e   c o n s i d e r e d .   C i r c u i t  mode parameters ,   such as v o l t a g e ,   c u r r e n t ,  
phase,   and  waveform,  can  be  analyzed  for their effect  on c i r c u i t  component 
pe r fo rmance .   F ina l ly ,  under wors t  case c o n d i t i o n s ,  t h e  t iming   o f   s equen t i a l  
even t s ,   c i r cu i t   l oad   impedance ,  power d i s s i p a t i o n  and  element rise time should 
b e  cons idered .  

50.2.3.3.2  In  making t h i s  a n a l y s i s ,   e q u i v a l e n t   c i r c u i t s  and  mode-matrix 
a n a l y s i s   t e c h n i q u e s  are used t o   p r o v e  t h a t   t h e  c i r cu i t / equ ipmen t  will meet 
s p e c i f i c a t i o n   r e q u i r e m e n t s   u n d e r  all requ i red   cond i t ions .  The use   o f  a 
computer i s  recommended t o   s o l v e  t h e  mat r ix   p roblem  inherent   in  mode ma t r ix  
a n a l y s i s   o f  complex c i r c u i t r y .  

50.?.3.3.3 T h i s  a n a l y s i s  i s  c o n s i d e r e d   t o  be r e l a t ive ly   expens ive   because   o f  
t h e . s k i l 1  l e v e l s   r e q u i r e d  and the  t ime-consuming  job  of  preparing the  i n p u t  
i n f o r m a t i o n   f o r  t he  computer   (use  of  a computer i s  mandatory i n  most cases). 
For t h i s  r e a s o n ,  i t s  app l i ca t ion   shou ld   p robab ly  be l i m i t e d  t o  c r i t i ca l  
c i r c u i t r y .   F o r  t he  purpose   o f  t h i s  a n a l y s i s ,  power c i r c u i t r y ,  e.g., power 
s u p p l i e s  a n d   s e r v o   d r i v e r s ,  are u s u a l l y  c r i t i ca l ,  as t o  a lesser e x t e n t  are 
lower power c i r c u i t s ,   s u c h  as in t e rmed ia t e   f r equency  strips. Because of t h e  
d i f f i c u l t y   i n   s p e c i f y i n g   p r e c i s e l y  t h e  v a r i a b l e s   t o   b e   c o n s i d e r e d   a n d  the i r  
r anges ,  i t  may be more e f f i c i e n t   t o   s p e c i f y  a p a r t d c i r c u i t s   a n a l y s i s   o f  
c r i t i c a l  c i r c u i t r y ,   t o   r e q u i r e  t h e  s u p p l i e r   t o   i d e n t i f y  t h e  c i r c u i t r y ,  t h e  
v a r i a b l e s   t o  be considered,   and the  s ta t i s t ica l  limit criteria t o  be used i n  
eva lua t ing   c i rcu i t / sys tem  per formance;   and  t o  propose h i s  e f f o r t  on t h a t  b a s i s .  
S u b s e q u e n t   n e g o t i a t i o n   p r i o r   t o   p r o c u r i n g  the  a n a l y s i s   s h o u l d   r e s u l t   i n  a 
t a i l o r e d  t a s k  tha.t i s  m u t u a l l y   s a t i s f a c t o r y .  

50.2.4  Jesian criteria 
. . _  

50.2.4.1. U r e  t o l e r a n t   d e s i a n  cri teria -rove m i s d o n  re-. A 
system which c a n   t o l e r a t e  failures and S t i l $  s u c c e s s f u l l y   c o m p l e t e  a miss ion  
has  a higher MCSP than   one   which .must   abor t   fo l lowing  a failure. System, 
subsys tem,   o r   equipment   des igns  which have t h i s  a t t r i b u t e  are sometimes called 
"fail-ure - t o l e r a n t " .   S t a t e m e n t s  which establish t h e  specifics o f   s u c h   t o l e r a n c e  
are called "failure t o l e r a n c e  cr i ter ian.  b 
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50.2.4.1.1 These cr i ter ia  p rov ide   s t anda rds   fo r   des iqn   compl i ance ,   and  shape 
s u b s y s t e m   a r c h i t e c t u r e .  They are usua l ly   found  i n  s e v e r a l  Dlaces i n  weaDon 
system and   subsys t em  spec i f i ca t ions .   Typ ica l   o f   such  cri teria is t h e  fo l lowinq:  
" A  s i n g l e   f a i l u r e   i n   a n y   s u b s y s t e m  s h a l l  n o t   c a u s e   o r  require a m i s s i o n   a b o r t ,  

component s h a l l   n o t   c a u s e  l o s s  of t h e  crew.t1 Criteria such  as  these i n f l u e n c e  
t h e  des ign   and   ope ra t ion   o f   a lmos t  a l l  subsys tems,   and   therefore   an   o rganized  
approach i s  r e q u i r e d   t o  meet them. The compl i ance   a t t a ined  by  t h i s   a p p r o a c h  
will use  a minimum of  added redundancy  and  conplexity.  It  must be r e a l i z e d  
t h a t  f a i l u r e   t o l e r a n t   d e s i q n   t e c h n i q u e s   u s u a l l y   i n c r e a s e   c o m p l e x i t y   a n d   t o t a l  
number o f   p a r t s ;   r e d u c e   b a s i c  r e l i a b i l i t y  (MTBF), maintenance-related 
r e l i a b i l i t y  (MTBMA), a n d   l o g i s t i c s - r e l a t e d   r e l i a b l i t y  (MTBR); and   t hus   u sua l ly  
i n c r e a s e   b o t h   a c q u i s i t i o n   c o s t  and cos t   o f   owner sh ip .  . 

. a n d   d u r i n g   a n   a b o r t  t h e  s i n g l e   m a l f u n c t i o n   o r   f a i l u r e   o f  a subsys t em  o r  

50.2.4,  l .  2 Compliance wi th  t h e  mis s ion   success  c r i te r ia  can  best be determi-ned 
by  examining  funct ional   diagrams,   systems  schematics ,   and  sof tware 
s p e c i f i c a t i o n s  and  documentation i n  t h e  l i g h t  o f   m i s s i o n   r u l e s  and 
r e q u i r e m e n t s .   P a r t i c u l a r   a t t e n t i o n   s h o u l d  be paid t o   p r o v i d i n g  power  from 
d i f f e r e n t   s o u r c e s  (where feasible) t o   r e d u n d a n t   o r   a l t e r n a t i v e  means of  
accomplishing a func t ion .  Eesides d i f f e r e n t  Dower s o u r c e s ,   c o n s i d e r a t i o n  
s h o u l d   a l s o  be g i v e n   t o   t h e   u s e   o f   d i f f e r e n t   c o n n e c t o r s / w i r i n q   D i n s ,   p h y s i c a l  
s e p a r a t i o n / o r i e n t a t i o n ,  and d i f f e r e n t   s o f t w a r e   f o r   r e d u n d a n t   e q u i p m e n t s .  More 
g e n e r a l l y ,   c a r e f u l   s c r u t i n y  i s  r e q u i r e d   t o   i d e n t i f y   a n d   a v o i d   a r r a n g e m e n t s  
which c a n   i n v a l i d a t e  t h e  funct ional   redundancy  provided.  

50.2.4.  l .  3 T h i s  process   o f   conf i rming   compl iance  w i t h  c r i t e r i a   s h o u l d  be 
cont inued   th rough FSED and i terated as dictated by proposed  changes  during 
p roduc t ion ,  

50.2.4.2 Parts se l ec t ion /aDDl ica t ion  c r i te r ia  ( t a s k  207). Conductina  an 
a g g r e s s i v e   p a r t s   c o n t r o l   a n d   a p p l i c a t i o n   p r o g r a m   i n c r e a s e s  t h e  p r o b a b i l i t y   o f  
ach iev ing   and   main ta in ing   inherent   eau ipment  r e l i a b i l i t y ,  m i n i m i z e s   p a r t s  
p r o l i f e r a t i o n ,   l o g i s t i c s   s u p p o r t   c o s t s . ,   a n d  system l i f e  c y c l e   c o s t s .  The added 
inves tmen t   r equ i r ed   fo r  a vigorous  proqram which c o n t r o l s   p a r t s   s e l e c t i o n  and 
a p p l i c a t i o n   c a n  be  o f f s e t  by  reduced system l i f e  c y c l e   c o s t s   f o r   r e p a r a b l e  
systems  and by o v e r a l l  system e f f e c t i v e n e s s   f o r   n o n r e p a r a b l e   s y s t e m s .   I n  some 
cases t h e  u s e   o f  h i g h e r  q u a l i t y  par t s  can  even  lower item a c q u i s i t i o n   c o s t  
t h r o u g h   r e d u c t i o n   i n   t h e  amount of   assembly   l ine   rework  as  well as eliminate 
a d d i t i o n a l   c o s t s   f o r   d r a w i n g s  and t es t  d a t a   r e q u i r e d  when us ing   nons tandard  
p a r t s .  

50.2.4.2.1 P a r t s  and  components are the basic items compr i s inq   h ighe r   l eve l  
assemblies, which i n   t u r n   u l t i m a t e l y   c o n s t i t u t e  t h e  system, where t h e  nspstemtt 
may be a r a d i o ,  a space satel l i te ,  o r  a n u c l e a r   s u b m a r i n e .   S i g n i f i c a n t  
con t r ibu t ions   t oward   sys t em  op t imiza t ion   can  be r e a l i z e d   b y   a p p l y i n g   a t t e n t i o n  
a n d   r e s o u r c e s   t o   p a r t s   a p p l i c a t i o n ,   s e l e c t i o n ,   a n d   c o n t r o l   s t a r t i n g   e a r l y   i n  
VALID phase  and  cont inuing  throughout  t h e  l i f e  of t h e   s y s t e m .  

50.2.4.2.2 The d e c i s i o n s  as  t o  the  dep th  and   ex ten t  of t h e  par ts  program 

c o n s i d e r a t i o n s  of f a c t o r s   s u c h  as: m i s s i o n   c r i t i c a l i t y ,  Darts e s s e n t i a l i t y  ( t o  
success fu l   mi s s ion   comple t ion   and   r educed   f r equency  of main tenance) ,  
ma in tenance   concep t ,   p roduc t ion   quan t i ty ,   pa r t s   ava i l ab i l i t y ,   amoun t /deg ree  of 

-des igned  for a p a r t i c u l a r  item a c q u i s i t i o n   s h o u l d   b e  made based  on 
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new des ign ,   and  parts s t a n d a r d i z a t i o n   s t a t u s .  A comprehensive parts program 
can be just as e s s e n t i a l   f o r  a r e l a t i v e l y  simple d e v i c e  (e.g., UHF r a d i o )  wi th  
a large p r o j e c t e d   i n v e n t o r y  as f o r  a s i n g l e ,  complex  device (e.g., special 
.purpose  space  system). 

50.2.4.2.3 A comprehensive parts program will c o n s i s t   o f  t h e  fo l lowing  
elements:  

a. A p a r t s   c o n t r o l   p r o g r a m   ( i n   a c c o r d a n c e  w i t h  MIL-STD-965) 

b. Parts s t a n d a r d i z a t i o n  

c. Parts a p p l i c a t i o n   ( d e r a t i n g )   g u i d e l i n e s  established by t h e  c o n t r a c t o r  

d. Parts t e s t i n g ,   s c r e e n i n g ,   o r   v a l i d a t i o n  

e. GIDEP p a r t i c i p a t i o n  as a p p l i c a b l e  (MIL-STD-1556) 

If such a program i s  embarked upon, i t  i s  impera t ive  t h a t  both  procuring 
a c t i v i t y   a n d  the c o n t r a c t o r   a s s i g n   q u a l i f i e d   p e r s o n n e l ,  because t h e  dynamic 
na tu re   o f  par ts  and  component  technology  can  quickly  render  existing  knowledge 
and   expe r i ence   obso le t e .   Gu ide l ines   fo r   s e l ec t ing   p rocedure  I o r  II of 
MIL-STD-965 f o r  p a r t s  c o n t r o l  are c o n t a i n e d   i n  t ha t  document. 

50.2.4.2.4 The p r o c u r i n g   a c t i v i t y   s h o u l d   p r o v i d e   g e n e r a l  par ts  a p p l i c a t i o n  
g u i d e l i n e s  (e .g. MIL-P-1 1268(ARMY), MIL-E-5400) f o r  the  p r o d u c e r   t o   u s e   i n  
e s t a b l i s h i n g  t h e  parts a p p l i c a t i o n  cri teria.  These cri teria are t h e  s t anda rds  
e s t ab l i shed  and  enforced by t h e  c o n t r a c t o r   f o r   e q u i p m e n t   d e s i g n e r s   ( c o n t r a c t o r  
and   subcont rac tor ) ,   and   should  be adhered to   because  failure rates can   increase  
d r a m a t i c a l l y  (i.e.,  r e l i a b i l i t y  decreases) w i t h  exposure   t o   i nc reased  stress 
l e v e l s .   D e v i a t i o n s   t o  t he  p a r t s   a p p l i c a t i o n  criteria should be granted  through 
t h e  p a r t s  c o n t r o l  program  only after e v a l u a t i n g  t h e  a c t u a l  p a r t  stress 
cond i t ions ,   des ign   a l t e rna t ives ,   and   impac t  on c i r c u i t  and overa l l   sys tem 
r e l i a b i l i t y .  

"- 

50.2.4.2.5 The basic ob jec t ive   o f  a p r o c u r i n g   a c t i v i t y ' s  par ts  program i s  t o  
c o n t r o l  t h e  se l ec t ion   and  use of   s tandard and nonstandard parts. 
Occasional ly--sometimes  of ten,   depending on the  system--it becomes necessa ry  
f o r  t h e  con t r ac to r   t o   p ropose  the use  of a nonstandard par t .  P roposa l s   fo r   u se  
of   nonstandard parts should be made and accepted only  after o t h e r   o p t i o n s  which 
u s e   s t a n d a r d   p a r t s   h a v e   b e e n   i n v e s t i g a t e d .  (The parts c o n t r o l   a c t i v i t y ,  
besides  r u l i n g  on t h e  immediate appl ica t ion ,   should   normal ly  make 'it judgment on 
whether t h e  p a r t   i n   q u e s t i o n  meets enough  of t h e  cri teria t o  make.it a s t anda rd  
p a r t , )  Use of   s t anda rd  parts i s  important   because it avo ids   i n t roduc ing  
a d d i t i o n a l   p a r t s   i n t o  t h e  DoD i n v e n t o r y ,  i t  t e n d s   t o  assure a supply  of parts 
throughout  t h e  system's l i fe ,  and can limit t e n d e n c i e s   t o   o v e r d e s i g n   o r  
"gold-plate." It is impor tan t  to  also recogn ize  the  p o t e n t i a l   f o r   s y s t e m s  
u n r e l i a b i l i t y  and increased maintenance  contr ibuted by i n t e r c o n n e c t i n g   w i r i n g  
and common hardware (e.g., r e l a y s ,  switches, connectors)  purchased  under 
s e p a r a t e   c o n t r a c t .  

5002.4 2.6 Parts programs  should be i n i t i a t e d   e a r l y   i n   d e s i g n  and  continued 
throughout t h e  l i f e  of the  system. B u t ,  be fo re  t h e  beginning  of FSED, t h e  
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p r o c u r i n g   a c t i v i t y   s h o u l d   c l e a r l y  spe l l  o u t   a n   o r d e r   o f   p r e f e r e n c e   o f   p a r t  
q u a l i t y   l e v e l s  for u s e   i n  the s y s t e m .   I n   a d d i t i o n ,  the  p r o c u r i n g   a c t i v i t y  
s h o u l d   i d e n t i f y   p r o h i b i t e d  part  t y p e s .   F o r   c e r t a i n   a p p l i c a t i o n s ,   s p e c i a l  tests 
o f   s t a n d a r d  parts may have t o  be used t o   o b t a i n  acceptable parts which are then  
unique  and  must s o  be i d e n t i f i e d .  It i s  most  important  to  emphasize,   however,  
t h a t   s p e c i a l   t e s t i n g ,   i d e n t i f i c a t i o n ,  and s e l e c t i o n   i n h i b i t s   s t ä n d a r d i z a t i o n ,  
s ince   those   p rocesses   p roduce  a nonstandard par t  which map n o t  be r e a d i l y  
a v a i l a b l e   t o   s u p p o r t  t h e  system  throughout  i t s  l i f e .  

50.2.4.2.7 Parts program a c t i v i t i e s  are i n t e r r e l a t e d  w i t h  a l l  other a n a l y s e s  
described i n  t h i s  document,  and wi th  analyses   performed by  other d i s c i p l i n e s  
such as  s a f e t y ,   q u a l i t y   e n g i n e e r i n g ,   m a i n t a i n a b i l i t y ,   s u r v i v a b i l i t y   a n d  
v u l n e r a b i l i t y .  Any o f  these a n a l y s e s   c a n   i n d i c a t e  t h e  need f o r   d i f f e r e n t   p a r t s :  
11pqraded o r   u n i q u e ,   i n  some cases, t o  meet system requi rements ;   s tandard  or 
r e a d i l y   a v a i l a b l e  par ts ,  i n   o t h e r  cases, t o  minimize  system l i f e  c y c l e  costs 
and e n s u r e   s u p p o r t a b i l i t y .  

50.2.4.2.8 An e f f e c t i v e  parts program  requi res  t h a t  knowledqeable parts 
eng inee r s  be used by  bo th  t h e  p r o c u r i n g   a c t i v i t y   a n d  t h e  c o n t r a c t o r .  Government 
agencies   such  as  t h e  Defense   Indus t r ia l   Supply   Center ,  t h e  Defense   E lec t ron ic s  
Supply  Center ,   and the Rome Air Development   Center   can  provide  excel lent  
s u p p o r t .   L o g i s t i c i a n s   s h o u l d  always be c o n s u l t e d   f o r  t he i r  i n p u t s ,   b e c a u s e  they  
will be r e q u i r e d   t o   s u p p o r t  t h e  s y s t e m   o p e r a t i o n a l l y .  The inves tment  i n  p a r t s  
programs  genera l ly   pays   handsome  d iv idends   in  terms of   r educed   ope ra t iona l  
c o s t s  and  improved system o p e r a t i o n a l   e f f e c t i v e n e s s .  

5 0 . 2 . 4 . 3   R e l i a b i l i t v   c r i t i c a l  items ( task  2 0 8 ) .   R e l i a b i l i t y  c r i t i ca l  items 
are t h o s e  items whose f a i l u r e   c a n   s i g n i f i c a n t l y  a f fec t  system safety,  
a v a i l a b i l i t y ,   m i s s i o n   s u c c e s s ,   o r   t o t a l   m a i n t e n a n c e / l o g i s t i c s   s u p p o r t  cost .  
C r i t i c a l  items s h a l l   i n c l u d e ,   b u t   n o t  be limited t o   t h o s e   i d e n t i f i e d  by 
r e l i a b i l i t y  a n a l y s i s   a n d  FMECA. Hiqh-value items should  a lways be  cons idered  
r e l i a b i l i t y  c r i t i ca l  f o r  l i f e  c y c l e   c o s t .  A s i n g l e   p o i n t   f a i l u r e   i d e n t i f i e d  as 
a m i s s i o n - c r i t i c a l  item, and   any   des ign   r edundancy   o r   a l t e rna t ive  modes o f  
o p e r a t i o n   p r o p o s e d   a s  a means o f   e l i m i n a t i n g  t h a t  s i n g l e   p o i n t   f a i l u r e ,  must 
both be c o n s i d e r e d   i n   l i g h t   o f  t he i r  affects o n   b o t h   o p e r a t i o n a l   e f f e c t i v e n e s s  
and l i f e  cycle cost. I n  other words,   redundancy may be n e c e s s a r y ,   b u t  it must 
be j u s t i f i e d   i n  terms o f  what i t  will cost ,   and  what  i t  will buy,  over t h e  
e n t i r e  l i f e  cycle o f  t h e  systems i n v e n t o r y ,  

50 .2 .4 .3 .1   Re l i ab i l i t y  c r i t i c a l  items, o n c e   i d e n t i f i e d  as a part  o f  t h e  
selected conf igu ra t ions ,   shou ld  be r e t a i n e d   a n d   i n c l u d e d   i n  t h e  RFP for 
subsequent  phases. These items are t h e  prime c a n d i d a t e s   f o r  detailed a n a l y s i s ,  
g r o w t h   t e s t i n g ,   r e l i a b i l i t y   q u a l i f i c a t i o n   t e s t i n g ,   r e l i a b i l i t y  stress a n a l y s e s ,  
and other t e c h n i q u e s   t o   r e d u c e  t h e  r e l i a b i l i t y  r i s k .  It is a d v i s a b l e   t o  
r e q u e s t  t h e  respondents   to   examine  t h e  list of r e l i a b i l i t y  c r i t i ca l  items and 
make appropr i a t e   r ecommenda t ions   fo r   add i t ions   and   de l e t ions  wi th  suppor t ing  
r a t i o n a l e .  

50.2.4.4 Life  ,cri teria ( t a s k  209), Planned   s to rage   and /o r   u se fu l  l i f e  a r e  
impor t an t   cons ide ra t ions   fo r   eve ry   sys t em,   subsys t em  o r   componen t .  To ga in  
some as su rance  t h a t  these items c a n   s u c c e s s f u l l y  tolerate f o r e s e e a b l e  
o p e r a t i o n a l   a n d   s t o r a g e   i n f l u e n c e s ,  i t  may be a d v i s a b l e   t o   c o n d u c t   a n a l y s e s   a n d  
tests t o   d e t e r m i n e  t h e  effects on them o f   packaß inq ,   t r anspor t a t ion ,   hand l ing ,  
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storage, repea ted   exposure  t o  f u n c t i o n a l   t e s t i n q ,  e t  cetera. The in fo rma t ion  
from these a n a l y s e s   a n d  tests c a n   s u p p o r t   t r a d e - o f f s   t o   i n f l u e n c e   d e s i q n  
criteria. T h i s  task c o n t a i n s  a s u q q e s t e d   d e s c r i p t i o n   o f  t h e  e f for t ,  It is 
recommended tha t  t h i s  task be app l i ed  af ter  c o n s u l t i n g  w i t h  
cognizant   equipment   engineers   and   qua l i ty   assurance ,  test a n d   l o ß i s t i o s  
e x p e r t s .  
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50.3 u k  s e c t i o n  100 - D e v e l o D e a n d   w o d u c t i o n   t e s t i n q  

50.3 1 Genera l   cons ide ra t ioqg  

50.3.1.1 u b i l i t v  test- The r e l i ab i l i t y  test program must   serve three 
o b j e c t i v e s   i n  t h e  fo l lowing  p r i o r i t y :  ( 1 )  d i s c l o s e   d e f i c i e n c i e s   i n  item 
d e s i g n ,  materiel and  workmanship; ( 2 )  provide  measured rel iabi l i ty  data as 
i n p u t   f o r  estimates of ope ra t iona l   r ead iness ,   mi s s ion   success ,   ma in tenance  
manpower cost ,  and logistics s u p p o r t  cost;  and (3 )  determine  compliance w i t h  
q u a n t i t a t i v e  re l iab i l i ty  requirements .  Cost and schedule i n v e s t m e n t   i n  
r e l i a b i l i t y   t e s t i n g  shall  conform t o  these p r i o r i t i e s  t o  ensure  that  t h e  
o v e r a l l  rel iabil i ty program is both e f f e c t i v e   a n d   e f f i c i e n t .  Four t y p e s  of 
r e l i a b i l i t y  t e s t i n g  are c o n t a i n e d   i n  task s e c t i o n  300; ESS, RDGT, RPT and PRAT. 
Er:vironmental stress s c r e e n i n g  (ESS, task 3 0 1 )   a n d   r e l i a b i l i t y  
deve lopment /growth   tes t ing  (RDCT, task 302) are r e l i a b i l i t y   e n g i n e e r i n g  tests , 
Program plans  shall emphasize early i n v e s t m e n t   i n  ESS and RDGT to  avoid 
s u b s e q u e n t   c o s t s   a n d   s c h e d u l e   d e l a y s ,   R e l i a b i l i t y   q u a l i f i c a t i o n  tests (RQT, 
task 303) and  production re l iab i l i ty  acceptance  tests (PRAT, task 304) are 
r e l i a b i l i t y  account ing  tests, They sha l l  be tailored for e f f e c t i v e n e s s  and 
e f f i c i e n c y  (maximum r e t u r n  on cost and   schedule   inves tment )   in  terms of t h e  
management informat ion  they  provide.  A p roper ly  b a l a n c e d   r e l i a b i l i t y  program 
will emphasize ESS And RDGT, a n d   l i m i t ,   b u t   n o t   e l i m i n a t e ,  RQT and PRAT, 

50,3.1.2 J n t e n r a t e d  t e s t k  It is DOD policy that  performance, re l iab i l i ty ,  
and  environmental  stress testing sha l l  be combined,  and tha t  environmental  
stress types  shall  be combined i n s o f a r  as practical. It is the  r e s p o n s i b i l i t y  
of t h e  PA to  draw these tests together i n t o   a n   i n t e g r a t e d ,   e f f e c t i v e ,   a n d  
e f f i c i e n t  test program. For example,   mechanical ,   hydraul ic ,   pneumatic ,   and 
e lectr ical  equipment are u s u a l l y   s u b j e c t e d  to  three q u a l i f i c a t i o n  tests; 
performance,  environmental ,   and  endurance ( d u r a b i l i t y ) .  The i n t e g r a t i o n  of 
these separate tests i n t o  a more comprehensive r e l i ab i l i t y  test program can 
avoid  cost ly  dup l i ca t ion   and   ensu re  t ha t  d e f i c i e n c i e s  are not   overlooked as 
t h e y  o f t e n  are i n  t h e  eagmen ted  approach. 

50.3.1.2,l  Performance tests should be conducted as soon as items are 
fabricated. They should be brief, and should provide the  immediate basis for 
c o r r e c t i o n  of a n y   d e f i c i e n c i e s  they  d i s c l o s e .  However, a n  item t h a t  has passed 
i t s  performance test must  not be considered  compliant  wi th  Government 
r e q u i r e m e n t s   u n t i l  it has shown t h a t  it will perform r e l i a b l y  under real is t ic  
c o n d i t i o n s ,  

50.3.1*2.2  Environmental  tests such as those described i n  MIL-STD-810 should 
be cons ide red   an  early p o r t i o n  of RDGT. They  must be c o n d u c t e d   e a r l y   l n  
development, t o  ensure  that  time  and resources are a v a i l a b l e  t o  correct t h e  
d e f i c i e n c i e s  t hey  disclose, and t h e  c o r r e c t i o n s  must be ver i f ied   under  stress. 
Such  information  must be inc luded  i n  t h e  FRACAS (50,3.2.3) as a n   i n t e g r a l  
aspect of t h e  re l iab i l i ty  program, 

50.3.1.2.3 Endurance ( d u r a b i l i t y )  testing u s u a l l l y   c o n s i s t s  of a normal test ,  
an   over load  tes t ,  and a mission profile cycling test t h a t  d u p l i c a t e s  or 
approximates  t h e  cond i t ions   expec ted  i n  s e r v i c e .  Failures must be e v a l u a t e d ,  
a n d   c o r r e c t i v e   a c t i o n s   m u s t  be i n c o r p o r a t e d  in t h e  test items. The test must 
t h e n  be r e r u n  or, a t  the o p t i o n  of t h e  PA, t h e  test may be completed and  an 
a d d i t i o n a l  run conducted t o  show t h e  problems  have  been corrected. This 
information  must also be  inc luded  in t h e  FRACAS,  An i n t e g r a t e d  test program 
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will combine re l iab i l i ty   t es t ing  and durabili ty tes t ing,  

50.3.1,3  2est re- A t e s t  i s  rea l i s t ic   to   the  degree that  test  conditions 
and procedures  simulate  the  operational life/mission/environmental profile of a 
production item. Realistic  testing can disclose  deficiencies and defects  that 
otherwise would be discovered  only a f t e r  an item is  deployed, and it can reduce 
the  disparity between laboratory and operational  reliabil i ty  values,  
Therefore, test  realism must be a  primary consideration i n  every r e l i ab i l i t y  
test. A t e s t   t ha t  only  discloses a small  fraction of the  operational  failures 
it is supposed t o  disclose is a  waste of time and resources.  Conversely, a 
tes t   tha t  induces fai lures  which will not  occur i n  service  forces unnecessary 
expenditures of  time and resources  to  correct  those  failures, And finally,   the 
degree to  which any r e l i a b i l i t y   t e s t  must simulate  field  service depends on the 
purpose of the  test .  

I 

50,3.1.3.1 Low test  realism is often due to  omission  of  a relevant  stress,  or 
incomplete  definition of a type  of s t ress ,  For example, failures  that   are 
caused by vibrations  are seldom found by tes t s   tha t  apply no vibration, or by 
tests  that  ignore  the  relevant combinations of vibration  frequency,  amplitude 
and duration of exposure,  Establishment of real is t ic   tes t   condi t ions and 
procedures requires a knowledge  of the   l i fe   p rof i le  from factory  to  final 
expenditure, t o  i n c l u d e  the micro-environments an item will experience  during 
each  phase of its l i f e   p r o f i l e ,  based on measurement  of the  actual  stresses 
experienced by similar items, 

50,3.1,3.2 It is appropriate t o  apply  stress  levels  greater than  those 
expected i n  service, i f  the purpose of the  tes t  is t o  disclose  deficiencies, 
and i f  t e s t  cond i t ions  do not  induce fai lures   that  will not occur i n  service, 
On the  other hand,  both overstress and understress make reliabil i ty  estimates 
inaccurate and d i s t o r t  test resul ts  used to determine compliance. Therefore, 
overstress (and step-stress)  testing may be applied  during ESS and the  early 
portion of RDGT, b u t  the  f inal  port ion of RDGT, and both RQT and PRAT, should 
simulate  the  operational  life  profile  insofar as practical and cost-effective, 

50,3.1,3.3  Precise  simulation of the  operational l i f e   p ro f i l e  would expose 
each item and each part  of each item to  the  exact  stress  types,  levels and 
durations  they will experience i n  service. Such idea l i s t ic  testing is seldom 
practical or cost-effective, Some s t r e s s  types  cannot be  combined i n  the same 
t e s t  f a c i l i t y ,  and some  may cost  more to reproduce i n  the  laboratory  than  they 
are  worth i n  terms of the  failures  they  cause i n  service,  Stress  types may be 
applied i n  ser ies   for  ESS and the  early  portion of PRAT. Total   test  time may 
be compressed by reducing  the amount of time spent i n  simulating less   s t ress fu l  
phases of the   l i fe   p rof i le ,  (Note that  overstress is  a valid way t o  accelerate 
the  discovery of deficiencies and defects, bu t  it is not a valid means  of 
compressing t e s t  time when r e l i ab i l i t y  is to  be, measured,) MIL-STD-781 
contains guidance for r e a l i s t i c  combined-stress , life/mission  profile 
r e l i ab i l i t y  testing. 

50.3,1,4 estimates and Droiections, Measured re l iab i l i ty   da ta  must  
serve a variety of needs for management information, i n  addition to  its use as  
a basis for determining compliance with quantitative  reliability  requirements, 
Point (and interval)  estimates of the demonstrated re l iab i l i ty   a re   essent ia l  
i n p u t s  for  operations and suppor t  plans, manning  and sparing  decisions, 
ownership cost and l i f e  cycle  oost  estimates. It is imperative t h a t  these 
i n p u t s  be  defined i n  the  appropriate units of measurement and based on 
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r ea l i s t i c   t e s t   r e su l t s .  MIL-STD-781 contains guidance for confidence interval 
estimates of the demonstrated MTBF, The PA may translate demonstrated MTBF 
in to  t h e  proper units of measurement for system rel iabi l i ty  parameters, or 
require  the  contractor  to perform these translations. 

50,3.1.4.1 I n  cases where i t  is impractical or ineff ic ient   to  demonstrate a l l  
applicable system re l i ab i l i t y  parameters a t  the system level of  assembly, 
system level  estimates must be compiled from lower level test results, Audit  
t ra i ls   are   required  to   re la te   basic   re l iabi l i ty  measurements (MTBF) wi th  the 
proper units of measurement for each system r e l i ab i l i t y  parameter  (such as MCSP 
and MTBMA) , and to account for elements of operational  reliability  values which 
are  not  simulated  during  the  test (such as  the  influence of operation and 
support  concepts,  policies and planning factors).  The PA may specify each . 
element of these  audi t   t ra i ls ,  or require  that   audit   trails  be developed 
subject t o  PA approval. 

50,3.1,4,2  Reliability  values measured during ESS and the  early  portion of 
RDGT cannot be expected to  correlate wi th  r e l i a b i l i t y  values i n  service. 
Reliability  values measured dur ing  the  f inal  portion of RDGT, and both RQT and 
PRAT, must be correlated w i t h  r e l i a b i l i t y  values i n  service, by optimum test 
realism and clear  traceabilty between t e s t  and f i e l d  measurements. A l l  
relevant  test  data must be used to  project   operational  reliabil i ty  for 
estimates of operational  effectiveness  (readiness and mission  success) and 
ownership cost (maintenance manpower costs and logistic support cost), Only 
chargeable test resu l t s  sha l l  be  used t o  determine  contractual compliance with 
quantitative  reliability  requirements. 

50,3,1.5  Relevant fa i lures  and chargeable f u u r e s .  Failure and relevant 
failure  are  defined by WD policy, A fa i lure  is the  event i n  which any p a r t  of 
an item  does not  perform as  required by its performance specification, A 
relevant  failure is one t h a t  can  occur or recur d u r i n g  the  opeational l i f e  of 
an item inventory,  Therefore,  there  are  only two types of nonrelevant  failtule; 
( 1 )  those  verified as caused by a condition  not  present i n  the  operational 
environment, and ( 2 )  those  verified  as  peculiar t o  an item  design  that will 
not  enter  operational  inventory. A Chargeable fa i lure  is  relevant  failure 
caused by any factor w i t h i n  t h e  responsibility of a given  organizational 
ent i ty ,  whether Government or commercial. Every relevant  failure shall be 
charged to  somebody. .For example, relevant  failures due to  software  errors  are 
chargeable  to  the  software  supplier;  those caused by human errors are 
chargeable  to t h e  employer, or to  the agency responsible  for  training. 
Dependent failures  are  chargeable,  as one independent fa i lure ,   to  the  supplier 
of the item that caused them, whether that  item is GFE or CFE, I n  keeping with 
DOD policy  that  responsibilities must be cearly  defined,  chargeability  refer8 
t o  t h e  responsibility for; (1)  t h e  Cause of fa i lure ,  and (2 )  corrective 
action  to prevent recurrence of failure, 

50.3.1.6 -1 test ~lans, The s t a t i s t i c a l  design of any r e l i ab i l i t y  
t e s t  depends on the purpose  of that  test. ESS and RDGT must not  Include 
accept/reject   cri teria  that   penalizes t h e  contractor i n  proportion  to  the 
number of fa i lures  he f i n d s ,  because t h a t  would be oontrary to the purpose  of 
the test; so these- tes t s  must not use s t a t i s t i c a l   t e s t  plans  that  establish 
such c r i t e r i a ,  RQT and PRAT must provide a c lear ly  defined basis for 
determining compliance, b u t  they must also be tailored for e'ffectiveness and 
ef ficienoy (maximum return on cost and sohedule  investment) i n  t e m  of the  
management information they provide,  Therefore,  selection of any s t a t i s t i o a l  
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tes t  p lan  for RQT or PRAT s h a l l  be based on t h e  amount of confidence  gained 
( t h e  degree  t h a t  c o n f i d e n c e   i n t e r v a l s  are reduced)  by each add i t iona l   i nc remen t .  
of tes t ing ,   For   example ,  a test t h a t   s t o p s  a t  t h e  first failure l e a v e s  a wide 
range  of u n c e r t a i n t y ;   t e s t i n g  t o  the f i f t h  or s i x t h  failure d r a m a t i c a l l y  
reduces  that u n c e r t a i n t y ;   b u t   t e s t i n g  beyond the  e i g h t h  or n i n t h  failure buys 
v e r y  l i t t l e  i n  terms of increased   conf idence  or reduced r i s k .  F i n a l l y ,  
specified c o n f i d e n c e   l e v e l s ,   d i s c r i m i n a t i o n  ratios, a n d   d e c i s i o n   r i s k s  shall  be 
s u b j e c t  t o  tradeoffs with to ta l  test time a n d   c o s t ,   t o   i n c l u d e   i m p a c t   c o s t  of 
program  schedule delay,  

5 0 , 3 , 1 , 6 , 1   P r o b a b i l i t y  ra t io  s e q u e n t i a l  test  (PRST) p l a n s  are only  intended t o  
determine  compliance  (accept  or reject)  on t h e  basis of   p rede termined   dec is ion  
r i s k s ,  They are n o t   i n t e n d e d   t o   p r o v i d e   e s t i m a t e s   o f   d e m o n s t r a t e d   r e l i a b i l i t y ,  
a n d   t h e y   l e a v e  no d e c i s i o n s   t o   t h e  PA once   they   have   been   spec i f ied ,  PRST 
p l a n s   c o n t a i n   s i g n i f i c a n t   u n c e r t a i n t i e s   i n  regard t o   a c t u a l  test t ime,  
Therefore ,  i f  program cos t   and  schedule are based on t h e  I texpected  decis ion 
p o i n t t t ,  rather t h a n  t h e  l t m a x i m u m  allowable test t i m e t t ,   s p e c i f i c a t i o n  of a PRST 
will b u i l d   i n   p o t e n t i a l   c o s t   a n d   s c h e d u l e   o v e r r u n s  that  t h e  PA canno t   con t ro l ,  
I n   g e n e r a l ,  PRST p l a n s  may be used   fo r  PRAT, i f  only  a s imple  Ilaccept or 
rejectIt d e c i s i o n  is desired and i f  schedule u n c e r t a i n t y  is n o t  a major  concern,  
b u t   t h e y   s h o u l d   n o t  be u s e d   f o r  RQT. 

50,3,1,6,2  Fixed-length test p lans   should  be specified when a c t u a l  test t ime 
must be s u b j e c t   t o  PA c o n t r o l  , and when something more t h a n  a s imple  ttaccept or 
rejectt1 d e c i s i o n  is desired, For  example, t h e  PA may wish t o  s p e c i f y  a 
f ixed- length  tes t ,  assess the data as it becomes a v a i l a b l e ,   a n d  make a n  early 
accept d e c i s i o n  on t h e  basis of measured test r e s u l t s  t o  date, (Reject 
d e c i s i o n s  based on real-time data assessment  are n o t  recommended,  because  they 
may r e q u i r e   c h a n g e s   i n  t h e  con t r ac t , )   F ixed - l eng th  test  p l a n s  may also provide 
a basis for s t r u c t u r i n g   i n c e n t i v e  fees. For  example, t h e  c o n t r a c t  may state 
t h a t  base pr ice  will be paid for t h o s e  items having a d e m o n s t r a t e d   r e l i a b i l i t y  
( p o i n t   e s t i m a t e )   w i t h i n  a s p e c i f i e d   r a n g e ;  t h a t  a n   i n c e n t i v e  fee will be paid 
for re l iab i l i ty  above t h a t  range;  t h a t  p e n a l t y  or remedy will be r e q u i r e d   f o r  
r e l i a b i l i t y  below tha t  range, and tha t  i t e m s   h a v i n g   d e m o n s t r a t e d   r e l i a b i l i t y  
below a minimum acceptable (observed)   va lue  will n o t  be purchased by t h e  
government. These p r o v i s i o n s  may a l s o   a p p l y  to  product ion lots,  

50.3,1,7  IndeDendent testí- It is DOD p o l i c y   t h a t ,   i n s o f a r  as p o s s i b l e ,  
test  which determine  compliance with r e l i a b i l i t y   r e q u i r e m e n t s  sha l l  be 
conducted or c o n t r o l l e d  by  someone o t h e r   t h a n  t h e  s u p p l i e r  whose compliance is 
being determined.  The PA is  r e s p o n s i b l e  for implementation of t h i s  p o l i c y ,  It 
applies t o  RQT and PRAT, b u t  it d o e s   n o t   a p p l y   t o  ESS or RDGT, The PA may 
elect t o  have RQT and PRAT conducted  under separate c o n t r a c t  to  a government or 
commercial test f a c i l i t y ,  A h igher  t ier  c o n t r a c t o r  may be   r equ i r ed   t o   conduc t  
or c o n t r o l  these tests on behalf of t h e  government, The s u p p l i e r ' s  test 
f a c i l i t y  may be  used  by  sending i n  a team of independent  test engfnee r s   fo r  t h e  
d u r a t i o n  of t h e  test ,  The s u p p l i e r  must be i n v i t e d  t o  wi tness  a l l  independent  
RQT or PRAT of h i s  product ,   and test results must b e - f e d  back t o  t h e  s u p p l i e r  
(such feedback p r o v i d e s   i n c e n t i v e  for h i s  qua l i ty   cont ro l   p rogram) ,   Except ions  
i n  which t h e  s u p p l i e r   c o n d u c t s  RQT or PRAT of h i s  own product  may be granted  
o n l y   i n   s i t u a t i o n s  of t e c h n i c a l  or f i n a n c i a l   n e c e s s i t y .  

50 ,3 ,1 ,8  Testina comDlianceL The c o n t r a c t o r  is compl i an t   w i th   spec i f i ed  ESS 
(task 301) requi rements  when t e s t ing   . has   been  performed as specified i n  the  
c o n t r a c t ,  failures have  been corrected, and   co r rec t ions   have   been   ve r i f i ed ,  
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l 

i. 

The c o n t r a c t o r  sha l l  be he ld  r e s p o n s i b l e   f o r  t he  achievement  of specified 
r e l i a b i l i t y  growth d u r i n g  RDGT ( t a s k  302). The con t r ac t   shou ld  specify 
accelerated e f f o r t   i n   e v e n t  of failure t o  meet r e l i a b i l i t y  growth targeted on .. 
t h e  specified va lues   (goa ls ) ,   and   noncompl iance   p rovis ions   in   accordance  wi th  
t h e  Defense   Acquis i t ion   Regula t ions   for  failure t o  meet r e l i a b i l i t y   g r o w t h  
targeted on the  minimum acceptable v a l u e s   ( t h r e s h o l d s ) .  The c o n t r a c t o r  i s  
compliant  wi th  RQT ( task 303)   o r  PRAT ( t a s k  304)   requirements  if an accept 
d e c i s i o n  i s  r eached   i n   acco rdance  wi th  t h e  s ta t is t ical  test p l a n ,   o r  when t h e  
PA accepts items on t h e  basis of  real-time data assessment .  It i s  impera t ive  
t h a t  a reject dec is ion   denote   cont rac tua l   noncompl iance ,  rather than a 
p o t e n t i a l l y   e n d l e s s  series o f   c o r r e c t i v e   a c t i o n s  and retests; if t h e  PA f a i l s  
t o  e n s u r e   t h a t   c o n t r a c t s  reflect t h i s  p o l i c y ,   t o t a l  test item will remain 
i n h e r e n t l y  open-ended  and q u a n t i t a t i v e   r e l i a b i l i t y   r e q u i r e m e n t s  will remain 
inhe ren t ly   unenfo rceab le ,  

50.3.1.9  Documenjation. An i n t e g r a t e d  test and   eva lua t ion  master p lan  (TEMP) 
must be prepared by t h e  PA, or  prepared s u b j e c t   t o  PA approval ,  The TEMP must 
i n c l u d e  each phase  of testing, t h e  g r o u n d   r u l e s   f o r  .each tes t ,  t h e  impact on 
GFE, and the criteria fo r   success fu l   comple t ion   o f  each test. I n   a d d i t i o n ,  a 
test p r o c e d u r e s   d o c u m e n t   i s . r e q u i r e d   f o r  each t y p e   o f   r e l i a b i l i t y  test  ( tasks  
301, 302, 303,  and  304). These documents   descr ibe t h e  item(s) t o  be tested. 
t h e  test faci l i t ies ,  the  item performance  and  performance  monitoring 
requi rements ,  data handl ing ,   and   loca t ion  of test i n s t r u m e n t a t i o n .  The TEMP 
and t h e  test procedures  documents  should be d e l i v e r e d   t o  the PA e a r l y  enough t o  
a l low PA review  and  approval  (normally 60 days )   be fo re  t h e  start o f   t e s t i n g .  
Once t e s t i n g  is underway, t h e  approved TEMP and t h e  test procedures  documents 
must be  used t o  monitor   and  control   conduct  of t h e  tests. Information on 
failures must be compared w i t h  e x i s t i n g   i n f o r m a t i o n   i n  t h e  FRACAS. Accurate 
record-keeping,  wi th  proper failure a n a l y s i s  and c o r r e c t i v e   a c t i o n ,  will 
provide  the  in s igh t   needed  t o  manage specified r e l i a b i l i t y   g r o w t h  (ESS And 
RDGT),  and will p o i n t   o u t  t h e  n e e d   f o r   a n y   c o r r e c t i v e   a c t i o n s  late i n  t h e  
Program (RQT and PRAT). Even though  most   - fa i lures   should  have  been corrected 
before t h e  s ta r t  o f  RQT, l a t e n t   d e f i c i e n c i e s  and defects must be c o r r e c t e d  as 
soon as possible after they  are d iscovered .   Delay   on ly  compounds the  problem 
and t h e  c o s t  of c o r r e c t i o n .  

50.3.2 $ e l i a b i l i t v   e n g i n e e r i n g  tets 

50.3.2.1  Uvir0nmeuLa.L stress s c r e e n i n g  (ESSI ( t a s k  3011, ESS i s  a test, o r  a 
series o f  tests, s p e c i f i c a l l y   d e s i g n e d  t o  d i s c l o s e  weak p a r t s  and  workmanship 
defects for c o r r e c t i o n .  It should be appl ied  t o  parts, components, 
subassembl ies ,  assemblies, or   equipment  (as a p p r o p r i a t e   a n d   c o s t - e f f e c t i v e ) ,  t o  
remove defects which would otherwise cause failures d u r i n g   h i g h e r - l e v e l   t e s t i n g  
or e a r l y  f i e l d  s e r v i c e .  The test condi t ions   and  procedures f o r  ESS should be 
d e s i g n e d   t o   s t i m u l a t e  failures t y p i c a l  of e a r l y  f ie ld  s e r v i c e ,  rather t h a n   t o  
provide precise s i m u l a t i o n  of t h e  o p e r a t i o n a l  l i f e  profile. Environmental 
stress t y p e s   ( s u c h  a s  random v i b r a t i o n  and thermal c y c l i n g )  may be app l i ed  i n  
series, rather than   in   combina t ion ,   and   should  be t a i l o r e d  for t h e   l e v e l  of 
assembly a t  which  they are most c o s t - e f f e c t i v e .  ESS testing has s i g n i f i c a n t  
p o t e n t i a l   r e t u r n   o n   i n v e s t m e n t ,   f o r   b o t h  t h e  con t r ac to r   and  the government, 
during  both  development  and  production.  All-equipment ESS (100% sampling) i s  
recommended for PA c o n s i d e r a t i o n .  

50.3.2.1.1 The PA may s p e c i f y  detailed ESS requi rements ,  o r  have t h e  
- c o n t r a c t o r   d e v e l o p   a n  ESS test p l a n   s u b j e c t  t o  PA approval .  I n  either case, 

A-2 7 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

--`,````-`-`,,`,,`,`,,`---



MIL-STD-785B 
APPENDIX A 
15  September 1980 

t h e  PA s h o u l d   s p e c i f y  a minimum test t ime per item, a failure-free i n t e r v a l ,  
and a maximum test t ime per item (after which tha t  item will be  considered  too 
worn o u t  by the  test t o  be a d e l i v e r a b l e  item) The con t r ac to r   mus t   no t  be 
pena l ized  for t h e  number of failures discovered  during ESS, b u t  must be 
r e q u i r e d  to  c o r r e c t   e v e r y  failure,  and t o   p r e v e n t   r e c u r r e n c e  of failures 
through use of more reliable pa r t s   and  the r e d u c t i o n  of workmanship e r r o r s  
d u r i n g  t h e  manufactur ing process , 

50.3.2.1.2 ESS must  not be confused wi th  PRAT, ESS employs less expensive 
test faci l i t ies ,  and is recommended for 100% sampling.  PRAT r e q u i r e s  a more 
real is t ic  s i m u l a t i o n  of t h e  l i f e  prof i le ,  and  more  expensive test fac i l i t i es ,  
a n d   t h e r e f o r e  is n o t  recommended f o r  100% sampling, ESS must be conducted  by 
t h e  c o n t r a c t o r ,  whi le  PRAT must be independent   o f  t h e  c o n t r a c t o r  i f  a t  a l l  
possible, Where t h e  s ta t i s t ica l  test p l a n s   f o r  RQT or PRAT are based on t h e  
e x p o n e n t i a l   d i s t r i b u t i o n   ( c o n s t a n t  failure r a t e ) ,  ESS is a p r e r e q u i s i t e   f o r  RQT 
and PRAT, because those tes t  p lans  assume t h a t  early failres have  been 
e l i m i n a t e d  , 

50.3 .2 .2   Rel iab i l i tv   deve lop . len t /nrowth   tes t ing  (RDGT) ( task 102), RDGT is a 
p lanned ,   p re -qua l i f i ca t ion ,   t e s t - ana lyze -and- f ix   p rocess ,   i n  which  equipments 
are tested u n d e r   a c t u a l ,   s i m u l a t e d ,  or accelerated env i ronmen t s   t o   d i sc lose  
d e s i g n   d e f i c i e n c i e s   a n d  defects, This testing is intended to  provide a basis 
f o r   e a r l y   i n c o r p o r a t i o n  of c o r r e c t i v e   a c t i o n s ,   a n d   v e r i f i c a t i o n  of t he i r  
e f f e c t i v e n e s s ,   t h e r e b y   p r o m o t i n g   r e l i a b i l i t y   g r o w t h ,  However: 

TESTING DOES NOT IMPROVE RELIABILITY, ONLY CORRECTIVE ACTIONS THAT PREVENT THE 
RECURRENCE OF FAILURES I N  THE OPERATIONAL INVENTORY ACTUALLY IMPROVE 
RELIABILITY, 

50.3,2,2,1 It is DOD p o l i c y  t h a t  r e l i a b i l i t y   g r o w t h  is r equ i r ed   du r ing  
ful l -scale   development ,   concurrent   development   and  product ion (where 
concurrency is approved),   and d u r i n g  i n i t i a l   d e p l o y m e n t ,  Predicted r e l i a b i l i t y  
growth sha l l  be stated as a series of in t e rmed ia t e   mi l e s tones ,  with a s s o c i a t e d  
goals and th re sho lds ,  for each of those phases, A period o f  testing shall  be 
scheduled i n   c o n j u n c t i o n  with each in t e rmed ia t e   mi l e s tone ,  A block of t ime  and 
resources shal l  be scheduled for t h e  c o r r e c t i o n   o f   d e f i c i e n c i e s   a n d  defects 
found  by each period of testing, t o   p r e v e n t  t h e i r  r e c u r r e n c e   i n  t h e  o p e r a t i o n a l  
i nven to ry ,   Admin i s t r a t ive   de l ay  of r e l i a b i l i t y   e n g i n e e r i n g  change proposa ls  
shal l  be minimized,  Approved r e l i a b i l i t y  growth shall  be assessed and 
enforced , 

50.3.2.2.2 Predicted r e l i a b i l i t y   g r o w t h   m u s t   d i f f e r e n t i a t e   b e t w e e n  t h e  
apparent   growth  achieved by s c r e e n i n g  weak p a r t s  and  workmanship defects o u t  of 
the test items, and t h e  s t e p - f u n c t i o n  growth achieved by d e s i g n   c o r r e c t i o n s .  
The apparent   g rowth   does   no t   t ransfer   f rom  pro to types  to  p roduc t ion   un i t s ;  
i n s t e a d ,  it repeats i n   e v e r y   i n d i v i d u a l  item of equipment, The s t e p - f u n c t i o n  
growth does t r a n s f e r  to p roduc t ion   un i t s  t h a t  i n c o r p o r a t e   e f f e c t i v e   d e s i g n  
c o r r e c t i o n s ,  Therefore, RDGT p lans   shou ld   i nc lude  a series of test  periods 
(apparent   g rowth) ,   and  each of t h e  test periods should be followed by a " f i x t t  
period ( s t ep - func t ion   g rowth ) ,  Where two or more items are being tested, t he i r  
"testtt and  I t f ixt t  periods should be o u t  of phase, so one item is being tested 
while t h e  other is b e i n g   f i x e d ,  

50 ,3 ,2 ,2 ,3  REGT must correct failures t h a t  r e d u c e   o p e r a t i o n a l   e f f e c t i v e n e s s ,  B 
and failures t h a t  dr ive  maintenance  and logis t ic  suppor t  cost, Therefore, 
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failures must be p r i o r i t i z e d   f o r   c o r r e c t i o n   i n  two separate c a t e g o r i e s ;   m i s s i o n  
c r i t i c a l i t y ,   a n d   c u m u l a t i v e   o w n e r s h i p   c o s t   c r i t i c a l i t y .  The d i f f e r e n c e s  
be tween   r equ i r ed   va lues   fo r  t h e  s y s t e m   r e l i a b i l i t y  parameters sha l l  be used t o  
c o n c e n t r a t e   r e l i a b i l i t y   e n g i n e e r i n g   e f f o r t  where i t  i s  needed ( f o r  example: 
e n h a n c e   m i s s i o n   r e l i a b i l i t y  by c o r r e c t i n g   m i s s i o n - c r i t i c a l  failures; reduce  
maintenance manpower c o s t  by c o r r e c t i n g   a n y   f a i l u r e s   t h a t   o c c u r   f r e q u e n t l y ) .  

50.3.2.2.4 It is Impera t ive  t h a t  RDGT be conducted  using  one or two o f  t h e  
first fu l l - sca le   engineer ing   deve lopment  items a v a i l a b l e .   D e l a y   f o r c e s  
c o r r e c t i v e   a c t i o n   i n t o  t h e  fo rma l   con f igu ra t ion   con t ro l   cyc le ,   wh ich   t hen  adds  
e v e n   g r e a t e r   d e l a y s   f o r   a d m i n i s t r a t i v e   p r o c e s s i n g   o f   r e l i a b i l i t y   e n g i n e e r i n g  
changes. The cumulat ive d e l a y s  create monumental r e t r o f i t  problems later i n  
t h e  program,  and may '.prevent t h e  inco rpora t ion   o f   necessa ry   des ign   co r rec t ions .  
An appropr i a t e   s equence   fo r  RDGT would be: ( 1  ) ESS t o  remove defects i n  t h e  
test items and  reduce  subsequent test time, (2)  env i ronmen ta l   t e s t ing   such  as 
t h a t  descr ibed  i n  MIL-STD-810, and  (3)   combined-stress ,  l i fe  p r o f i l e ,  
tes t -analyze-and-f ix .  T h i s  f i n a l   p o r t i o n  of RDGT differs from RQT i n  two  ways: 
RDGT is i n t e n d e d   t o   d i s c l o s e  failures, while RQT is not;   and RDCT is conducted 
by t h e  c o n t r a c t o r ,  wh i l e  RQT must be independent   of  t h e  c o n t r a c t o r  i f  a t  a l l  
p o s s i b l e .  

5 0 . 3 . 3   R e l i a b i l i t v   a c c o u t i n a  tests 

5 0 . 3 . 3 . 1   R e l i a b i l i t v   a u a l i f i c a t i o n  test ( R O T )  (task 303), RQT is in tended  to  
provide  t h e  government   reasonable   assurance t h a t  minimum acceptable r e l i a b i l i t y  
requirements  have  been met b e f o r e  items are committed t o   p r o d u c t i o n .  RQT must 
be o p e r a t i o n a l l y  rea l i s t ic ,  and  must  provide estimates of   demonstrated 
r e l i a b i l i t y .  The s t a t i s i t i ca l  test plan  must   predefine cri teria of  compliance 
("acceptlt) which limit t h e  p r o b a b i l i t y  t h a t  t r u e   r e l i a b i l i t y   o f  the item is 
less than  t h e  minimum acceptable r e l i a b i l i t y   r e q u i r e m e n t ,   a n d   t h e s e  cr i ter ia  
must be t a i l o r e d   f o r   c o s t  and   schedule   e f f ic iency .  However: 

TESTING TEN ITEMS FOR TEN HOURS EACH IS NOT EQUIVALENT TO TESTING ONE ITEM FOR 
ONE HUNDRED HOURS, REGARDLESS OF ANY STATISTICAL ASSUMPTIONS TO THE CONTRARY. 

50.3.3.1.1 It must be c l e a r l y   u n d e r s t o o d  t h a t  RQT i s  preproduct ion  test ( t h a t  
is, it  must be comple t ed   i n  time t o   p r o v i d e  management informat ion  as i n p u t   f o r  
t h e  p roduc t ion   dec i s ion ) .  The previous   concept  t h a t  o n l y   r e q u i r e d  
t t q u a l i f i c a t i o n   o f  t h e  first product ion  uni ts"   meant  t h a t  t h e  government 
committed itself t o  t h e  product ion  of   unqual i f ied  equipment ,  

50.3.3.1.2  Requirements  for RQT should be determined by t h e  PA and specif ied 
i n  t h e  r e q u e s t   f o r   p r o p o s a l .  RQT is r e q u i r e d   f o r  items t h a t  are newly 
des igned ,   fo r  items t h a t  have   undergone   major   modi f ica t ion ,   and   for  items t h a t  
have   no t  met their a l l o c a t e d   r e l i a b i l i t y   . r e q u i r e m e n t s   f o r  t he  new system  under 
e q u a l  (or  more severe)   envi ronmenta l  stress. Off-the-shelf  (government or 
commercial)  items which have met t h e i r  allocated r e l i a b i l i t y   r e q u i r e m e n t s   f o r  
t h e  new system  under   equal   (or  more severe)   envi ronmenta l  stress may be 
c o n s i d e r e d   q u a l i f i e d  by ana logy ,   bu t  t h e  PA i s  r e s p o n s i b l e   f o r   e n s u r i n g  there 
is a v a l i d   b a s i s   f o r  t h a t  d e c i s i o n .  

50.3.3.1.3  Pr ior  to  t h e  start of RQT, c e r t a i n  documents  should be a v a i l a b l e  
. for   p roper   conduct   and   cont ro l  of t h e  test. These documents   include:   the 
approved TEMP a n d   d e t a i l e d  RQT procedures  document,  a l i s t i n g   o f  t h e  items t o  
be tested, t h e  item s p e c i f i c a t i o n ,  t h e  s ta t i s t ica l  test plan  (50.3.1.61, and a 
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50.3.3.2 Product ion  relU&iUtv acceDtance test (PRAT) (task 104). PRAT i s  
in tended  t o  s imula t e   i n - se rv ice   eva lua t ion   o f  t h e  d e l i v e r e d  item or   p roduc t ion  
l o t .  It must be o p e r a t i o n a l l y  realist ic,  and may be r e q u i r e d   t o   p r o v i d e  
estimates o f   d e m o n s t r a t e d   r e l i a b i l i t y .  The s ta t i s t ica l  test plan  must 
p r e d e f i n e  cri teria of   compliance (llacceptfl) which limit t h e  p r o b a b i l i t y  t h a t  
the  item tested, and t h e  l o t  it r e p r e s e n t s ,  may have a t r u e   r e l i a b i l i t y  less 
than  the  minimum acceptable r e l i ab i l i t y ,  and these criteria must be t a i l o r e d  
for c o s t  and   s chedu le   e f f i c i ency .  PRAT may be r e q u i r e d   t o   p r o v i d e  a basis f o r  
p o s i t i v e  and n e g a t i v e   f i n a n c i a l  feedback t o  the  c o n t r a c t o r ,   i n   l i e u   o f   a n  
in - se rv ice  warranty (50.3.1.6). Because it must simillate t h e  item life  p r o f i l e  
and   opera t iona l   envi ronment ,  PRAT  may r e q u i r e  rather expens ive  test faci l i t ies ;  
the re fo re ,   a l l - equ ipmen t  PRAT (100% sampling)  i s  no t  recommended. Because i t  
must  provide a basis fo r   de t e rmin ing   con t r ac tu ra l   compl i ance ,   and   because  it 
a p p l i e s  t o  t h e  items a c t u a l l y   d e l i v e r e d   t o   o p e r a t i o n a l  forces, PRAT must be 
independent  of the s u p p l i e r  i f  a t  a l l  p o s s i b l e  (50.3.1 .? l .  F i n a l l y ,   e v e n  
though  sampling  frequency  should be reduced after a product ion run is well 
established, the p r o t e c t i o n   t h a t  PRAT p r o v i d e s   f o r  the  government  (and t h e  
mot iva t ion  it p r o v i d e s   f o r  t h e  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   p r o g r a m )   s h o u l d   n o t  
be discarded by complete   waiver  of t h e  PRAT requi rement .  
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60. DATA ITEM DESCRIPTIONS (DID) 

60.4 The following is a list of   da ta  item descr ipt ions  associated  with  the 
r e l i ab i l i t y   t a sks   spec i f i ed   he re in :  

TASK  APPLICABLE D I D  DATA REQUIREMENT 

101 DI-R-7079 R e l i a b i l i t y  Program Plan 

1 O3 DI-R-7080 R e l i a b i l i t y  Status Report 

104 DI-R-7041 * Report,  Failure Summary and  Analysis 

20.) DI-R-7081 Reliability  Mathematical  Model(s) 

202 DI-R-2114 Report ,   Rel iabi l i ty   Allocat ion 

203 DI-R-7082 Rel iabi l i ty   Predict ions  Report  

204  DI-R-1734 Report,  Failure Modes, Effects and C r i t i c a l i t y  
Analysis  Report 

(DI-R-2115A is t o  be  used  only when  MIL-STD-1629 
has been designated as the   bas i s  for 
MIL-STD-785B, Task  204) 

DI-R-21  15A Report,  Failure Mode and Effect Analysis (FMEA) 

205 DI-R-7083 Sneak Ci rcu i t  Analysis  Report 

206 DI-R-7084 Electronic   Par ts /Circui ts   Tolerance 
Analysis  Report 

208 DI-R-3501 1 Plan, Critical Item Control 

60#2 The following  tasks  have D I D s  associated  with them re la ted   to   impos i t ion  
O f  MIL-STD-781C: 

30 1 DI-R-7040 Report, Burn-in Test . 

302, 
303 , DI-R-7033 P l a n ,  R e l i a b i l i t y  Test 
304 

303 , 
304 DI-R-7035 Procedures,   Reliabli ty Test and  Demonstration 

303, DI-R-7034 Reports ,   Rel iabi l i ty  Test and  Demonstration 
304 (F ina l   repor t )  

NOTES: (1) Only d a t a  items spec i f ied  i n  t h e  CDRL are deliverable.   Therefore,  
those  data   requirements   ident i f ied i n  t h e   R e l i a b i l i t y  Program Plan m u s t  a l s o  
appear i n  t h e  CDRL. 

(2 )  The PA should  review a l l  D I D ' S  and assure through tailoring, t h a t  
the  preparat ion ins t ruc t ions  i n  t h e  D I D  are compatible  with  task  requirements 
as specif ied i n  t h e  SOW. * 

- 

*US. GOVERNMENT PRINTING OFFICE: 1980-603-121/4181 
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TASK 101 

RELIABILITY PROGRAM  PLAN 

101.1 QURPOSE. The purpose  of  task 101 i s  t o   d e v e l o p  a r e l i a b i l i t y  program 
p lan  which i d e n t i f i e s ,  and t ies t o g e t h e r ,  a l l  program  management tasks r e q u i r e d  
t o  accomplish  program  requirements.  

101.2 TASK DESCRIPTION 

101.2.1 A r e l i a b l i t y  program p l a n  sha l l  be prepared  and sha l l  i n c l u d e ,   b u t   n o t  
be  l i m i t e d  t o ,  t he  fo l lowing:  

a. A d e s c r i p t i o n   o f  how the  r e l i a b i l i t y  program will be conduc ted   t o  meet 
t h e  requi rements   o f  t h e  SOW. 

b. A detailed d e s c r i p t i o n   o f  how each s p e c i f i e d   r e l i a b i l i t y   a c c o u n t i n g  
and e n g i n e e r i n g   d e s i g n   t a s k ( s )  will be performed or complied wi th .  

c. The p rocedures   (whereve r   ex i s t ing   p rocedures  are a p p l i c a b l e )   t o  
e v a l u a t e  t h e  s t a t u s  and c o n t r o l   o f  each task, and i d e n t i f i c a t i o n   o f  the 
o r g a n i z a t i o n a l   u n i t  wi th  t he  a u t h o r i t y  and r e s p o n s i b i l i t y   f o r   e x e c u t i n g  each 
task, 

d. Desc r ip t ion  of i n t e r r e l a t i o n s h i p s  of re l iab i l i ty  tasks and a c t i v i t i e s  
and d e s c r i p t i o n   o f  how r e l i a b i l i t y  tasks will i n t e r f a c e  with o the r   sys t em 
o r i e n t e d  tasks. The d e s c r i p t i o n  s h a l l  s p e c i f i c a l l y   i n c l u d e  t h e  p r o c e d u r e s   t o  
be employed which assure t h a t  a p p l i c a b l e  r e l i a b l i t y   d a t a   d e r i v e d   f r o m ,  and 
traceable to ,  t h e  r e l i a b i l i t y  tasks spec i f . i ed  are in t eg ra t ed   i n to   t he -LSAP  and  
r epor t ed   on   appropr i a t e  LSAR. 

e. A s chedu le  w i t h  estimated s ta r t  and   comple t ion   po in t s   fo r  each 
r e l i a b i l i t y  program a c t i v i t y  or task. 

f. The i d e n t i f i c a t i o n  of known r e l i a b i l i t y   p r o b l e m s   t o  be so lved ,   an  
assessment   o f  t h e  impact of  these problems  on  meeting specified requ i r emen t s ,  
and t h e  p r o p o s e d   s o l u t i o n s  or the  proposed   p lan   to   so lve  these problems. 

g. The procedures   or   methods ( i f  procedures  do n o t   e x i s t )   f o r   r e c o r d i n g  
t h e  s t a t u s  of a c t i o n s   t o   r e s o l v e   p r o b l e m s .  

h. The d e s i g n a t i o n   o f   r e l i a b i l i t y   m i l e s t o n e s   ( i n c l u d e s   d e s i g n  and test). 

i. The method  by which the  r e l i a b i l i t y   r e q u i r e m e n t s  are d i s s e m i n a t e d   t o  
des igners   and  associated personnel .  

j. I d e n t i f i c a t i o n  of key  personnel  for managing the r e l i a b i l i t y  program. 

k. Desc r ip t ion  of t h e  management s t r u c t u r e ,   i n c l u d i n g   i n t e r r e l a t i o n s h i p  
b e t w e e n   l i n e ,   s e r v i c e ,  s taff ,  and   po l ioy   o rgan iza t ions .  

1. Sta tement  of w h a t   s o u r o e   o f   r e l i a b i l i t y   d e s i g n   g u i d e l i n e s  or 
r e l i a b i l i t y   d e s i g n   r e v i e w  checklist will be u t i l i z e d .  

r .  

" 
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m. Desc r ip t ion  of how r e l i a b i l i t y   c o n t r i b u t e s  t o  t h e  to ta l  design,   and 
t h e  l e v e l  of a u t h o r i t y   a n d   c o n s t r a i n t s   o n  t h i s  e n g i n e e r i n g   d i s c i p l i n e .  

n. I d e n t i f i c a t i o n  of i n p u t s  that  t h e  c o n t r a c t o r   n e e d s  from operat ion  and 
suppor t   exper ience  with a predecessor  item or items. Inpu t s   shou ld   i nc lude  
measured basic r e l i a b i l i t y  and mission r e l i a b i l i t y   v a l u e s ,  measured 
environmental  stresses, t y p i c a l  failure modes, and c r i t i ca l  failure modes. 

101.2.2 The c o n t r a c t o r  may propose a d d i t i o n a l   t a s k s  or mod i f i ca t ions  w i t h  
s u p p o r t i n g   r a t i o n a l e  for such   add i t ions   o r   mod i f i ca t ions .  

101.2.3 When approved  by the  procuring a c t i v i t y  and i f  i n c o r p o r a t e d   i n t o  t h e  
c o n t r a c t ,  t h e  r e l i a b i l i t y  program plan  sha l l  become, together wi th  t h e  SOW, t h e  
basis for con t r ac tua l   compl i ance ,  

101.3 

101.3.1 Details t o  be specif ied i n  t h e  SOW shall  i n c l u d e  t h e  fo l lowing ,  as 
app l i cab le  : 

(R) a. I d e n t i f i c a t i o n  of each r e l i a b i l i t y   a c c o u n t i n g  and eng inee r ing   des ign  
tasks. 

I 

( R )  b. I d e n t i f i c a t i o n  of c o n t r a c t u a l   s t a t u s  of t h e  program plan.  

c. I d e n t i f i c a t i o n  of a d d i t i o n a l  tasks to  be performed o r   a d d i t i o n a l  
i n f o r m a t i o n   t o  be provided,  

d e  I d e n t i f i c a t i o n  of any specif ic  i n d o c t r i n a t i o n  or t r a i n i n g  
requi rements .  

101-2 

." 

e,  D e l i v e r y   i d e n t i f i c a t i o n  of any data item requ i red .  
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TASK 102 

MONITOR/CONTROL OF SUBCONTRACTORS AND SUPPLIERS 

102.1 PURPOSE. The purpose of task 102 i s  t o  provide  t h e  p r ime   con t r ac to r  and 
PA with appropriate su rve i l l ance   and  management c o n t r o l  of 
subcontractors/suppliers r e l i a b i l i t y   p r o g r a m s  so t h a t  t i m e l y  managment a c t i o n  
can   be   t aken  as t h e  need arises and program progress is a s c e r t a i n e d .  

102.2 DSK DESCRIPTION 

102.2.1 The c o n t r a c t o r  shall  in su re   t ha t   sys t em  e l emen t s   ob ta ined  from 
s u p p l i e r s  will meet r e l i a b i l i t y   r e q u i r e m e n t s .   T h i s  e f fo r t  shall  app ly  t o  CFE 
items ob ta ined  from any   supp l i e r  whether i n  t h e  first or  any  subsequent t ier ,  
o r  whether t h e  item is ob ta ined  by an  intra-company order from any  element of 
t h e  c o n t r a c t o r ' s   o r g a n i z a t i o n .  A l l  s u b c o n t r a c t s  shall  i n c l u d e   p r o v i s i o n s   f o r  
rev iew  and   eva lua t ion  of t h e  s u p p l i e r s '   r e l i a b i l i t y  efforts by t h e  prime. 
c o n t r a c t o r ,   a n d  by t h e  p r o c u r i n g   a c t i v i t y  a t  their d i s c r e t i o n ,  

102.2.2 The c o n t r a c t o r  sha l l  assure, and   advise  t h e  PA, t ha t  h i s  
s u b c o n t r a c t o r s '   a n d   s u p p l i e r s '   r e l i a b i l i t y  efforts are c o n s i s t e n t  wi th  o v e r a l l  
system  requirements ,   and t h a t  p rov i s ions  are made for s u r v e i l l a n c e  of t he i r  
r e l i a b i l i t y   a c t i v i t i e s .  The c o n t r a c t o r  sha l l ,  as  appropriate: 

a. I n c o r p o r a t e   q u a n t i t a t i v e  r e l i a b i l i t y  r equ i r emen t s - in   subcon t rac t ed  
e q u i p m e n t   s p e c i f i c a t i o n s ,  

b .  Assure t h a t  subcon t rac to r s   have  a r e l i a b i l i t y  program t h a t  is 
compatible with t h e  o v e r a l l  program amd i n c l u d e s   p r o v i s i o n s  t o  review  and 
e v a l u a t e  t h e i r  s u p p l i e r (  S )  r e l i a b i l i t y  effor ts ,  

c. Attend  and participate i n  subcon t rac to r s '   des ign   r ev iews ,  

d .  Review subcon t rac to r s '   p red ic t ions   and   ana lyses  fo r  accuracy and 
c o r r e c t n e s s  of approach. 

e. Furn i sh   subcon t rac to r s  w i t h  data from t e s t i n g  or usage of t h e i r  
p roduct  when testing and  usage are o u t s i d e  t h e i r  c o n t r o l .  

f .  Review subcon t rac to r s '  test p l a n s ,  procedures, a n d   r e p o r t s  for  
c o r r e c t n e s s  of approach and test details ,  

g ,  Review s u b c o n t r a c t o r s '   p r o g r e s s  reports. 

h. Assure t h a t  subcont rac tors   have ,   and  are pursu ing ,  a v igorous  
c o r r e c t i v e   a c t i o n  effort  t o  e l i m i n a t e   c a u s e s  of u n r e l i a b i l i t y .  

i, Reserve for himself  and for t h e  PA t h e  r i g h t  t o  send   pe r sonne l   In to  
t h e  s u b c o n t r a c t o r s '  f ac i l i t i es  as necessa ry  t o  monitor   and  evaluate  t h e  
s u b c o n t r a c t o r s '   r e l i a b i l i t y   p r o g r a m s   a n d  related a c t i v i t i e s ,  

j, Assure that  subcontractors/suppliers will provide  him w i t h  t h e  
n e c e s s a r y   t e c h n i c a l   a n d   a d m i n i s t r a t i v e   s u p p o r t  for  t h e  items they   supp ly   du r ing  
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production  and  deployment of t h e  hardware, T h i s  suppor t  may inc lude  failure 
a n a l y s e s   a n d   c o r r e c t i v e   a c t i o n  for failures occurring i n  t h e  to ta l  use 
environment ,  i f  specified under   102.2  herein,  

k. Ensure t ha t  selected items (c r i t i ca l  items, e t  cetera) obtained  from 
s u p p l i e r s  are covered   by   spec i f ica t ions ,   d rawings ,   and  other t e c h n i c a l  
documents  and tha t  t h e  requi rements  called o u t   a d e q u a t e l y   c o n t r o l  those 
parameters and characteristics tha t  may affect r e l i a b i l i t y   o f  t h e  end item, 

1, Unles s   o the rwise   spec i f i ed  by t h e  PA, conduct or c o n t r o l  h i s  
subcontractors/suppliers r e l i a b i l i t y   d e m o n s t r a t i o n   ( q u a l i f i c a t i o n  and 
accep tance )  tests on behal f  of the  government t o   p r o v i d e  a d e f e n s i b l e   b a s i s   f o r  
de te rmining  t h e  supp l i e r ' s   con t r ac tua l   compl i ance  wi th  q u a n t i t a t i v e   r e l i a b i l i t y  
requi rements .  

102,3 

102,3.1 Details to  be specifled i n  t h e  SOW sha l l  i n c l u d e  t h e  fo l lowing ,  as 
applicable:  

a .  N o t i f i c a t i o n   r e q u i r e m e n t s   f o r   a t t e n d a n c e  a t  ffSpecial meetingsff,   program 
rev iews ,  PDR's, CDR's  e t  cetera, 

b,  R e s p o n s i b l e   a c t i v i t y   t o   c o n d u c t  or c o n t r o l   r e l i a b i l i t y   d e m o n s t r a t i o n  
( q u a l i f i c a t i o n   a n d  acceptance) tests on behal f  of t h e  government. 
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TASK 103 

PROGRAM  REVIEWS 

103.1 PURPOSE. The purpose of task lo3 is t o  establish a requ i r emen t  for t h e  
prime ( o r  associate) c o n t r a c t o r  to  c o n d u c t   r e l i a b i l i t y   p r o g r a m   r e v i e w s  a t  
specified p o i n t s   i n   t i m e  t o  assure t h a t  t he  r e l i a b i l i t y  program is proceed ing  
i n   a c c o r d a n c e  w i t h  t h e  c o n t r a c t u a l   m i l e s t o n e s   a n d   t h a t   t h e  weapon sys tem,  
subsys tem,   equipment ,  or c o m p o n e n t   q u a n t i t a t i v e   r e l i a b i l i t y   r e q u i r e m e n t s  will 
be   ach ieved ,  

103.2 TASK DESCRIPTIO~ 

103.2.1 The r e l i a b i l i t y  program sha l l  b e  p lanned   and   scheduled  t o  permit t h e  
c o n t r a c t o r   a n d   t h e  PA t o  r ev iew  p rogram  s t a tus .   Fo rma l   r ev iew  and   a s ses smen t  
of c o n t r a c t   r e l i a b i l i t y   r e q u i r e m e n t s  shal l  be conducted  a t  majar program 
p o i n t s ,   i d e n t i f i e d  as sys t em program r e v i e w s ,  as specified by t h e  c o n t r a c t .  As 
t h e   p r o g r a m   d e v e l o p s ,   r e l i a b i l i t y   p r o g r e s s  shal l  also be assessed by t h e   u s e  of 
a d d i t i o n a l   r e l i a b i l i t y  program rev iews  as n e c e s s a r y ,  The c o n t r a c t o r  shal l  
s c h e d u l e   r e v i e w s  as appropriate w i t h  h i s  s u b c o n t r a c t o r s   a n d   s u p p l i e r s   a n d  
i n s u r e  t h a t  t h e  PA is in formed  in   advance  of each   r ev iew,  

103.2.2 The  reviews shall  i d e n t i f y   a n d   d i s c u s s  a l l  p e r t i n e n t  aspects of t h e  
r e l i a b i l i t y  program such  as t h e  following, when applicable: 

a. P t  the Prel lminarv  Design  Review (PDRL: 

(1) Updated r e l i a b i l i t y   s t a t u s   i n c l u d i n g :  

(a) R e l i a b i l i t y   m o d e l i n g  
( b )  R e l i a b i l i t y   a p p o r t i o n m e n t  
(c )  R e l i a b i l i t y   p r e d i c t i o n s  
(d ) FMECA 
(e) R e l i a b i l i t y   c o n t e n t  of s p e c i f i c a t i o n  
( f )  D e s i g n   g u i d e l i n e  c r i te r ia  
(g) O t h e r  tasks as i d e n t i f i e d ,  

(2) Other  problems affecting r e l i a b i l i t y  

( 3 )  P a r t s  program progress 

( 4 )  R e l i a b i l i t y  c r i t i c a l  items program. 

b, A t  t h e  CrLtical Design  Review (CDR) : 

(1 1 R e l i a b i l i t y   c o n t e n t  of s p e c i f i c a t i o n s  

(2) R e l i a b i l i t y   p r e d i c t i o n   a n d   a n a l y s e s  

( 3 )  P a r t s  program s t a t u s  

(4) R e l i a b i l i t y  c r i t i c a l  items program 

(5) Othe r  problems affecting r e l i a b i l i t y  
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(6) MECA 

( i ' )  I d e n t i f i c a t i o n  of. c i r c u i t   r e f e r e n c e   d e s i g n a t o r s  whose stress l e v e l s  
exceed  the recommended parts app l i ca t ion  cri teria,  

(8) Other t a s k s  as i d e n t i f i e d ,  

c ,  A t  R e l i a b i l i t v  P-Reviews: 

(1)  Discussion of those  items reviewed a t  PDRs and CDRs 

( 2 )  Resul ts  of failure ana lyses  . 

(3)  Test schedule: s tart  dates and  completion  dates 

(4)  P a r t s  , d e s i g n ,   r e l i a b i l i t y ,  and schedule problems 

(5)  S t a t u s  of assigned  act ion items 

( 6 )  Contractor  assessment of r e l i a b i l i t y  t a s k  e f f ec t iveness  

(7) Other topics and i s s u e s  as deemed appropr i a t e  by t h e   c o n t r a c t o r  and 
t h e  PA. 

d .  .At t h e  Test Readiness Review: 

(1  ) R e l i a b i l i t y   a n a l y s e s   s t a t u s ,   p r i m a r i l y   p r e d i c t i o n  

(2) Test schedule 

( 3 )  Test p r o f i l e  

( 4 )  Test plan  including failure d e f i n i t i o n  

(5)  Test report format 

(6 1 FRACAS implementation, 

e. P t  t h e  Production  Readiness Review: 

(1) Resul t s   o f  applicable RQT's  

(2) Resul ts  of app l i cab le  r e l i ab i l i t y /g rowth  testing, 

103,3 @TAILS TO B"U 

103,3, 1 D e t a i l s  t o  be specified i n   t h e  SOW s h a l l   i n c l u d e  t h e  following, as 
applicable:  

a ,  Advance n o t i f i c a t i o n  to  t h e  PA of a l l  scheduled  reviews, The Specific 
number of days  advance  notice  should be con t r ac tua l ,  

b, Recording of t h e  results of the  reviews, 
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open 
c.  Ident i f i ca t ion  
items, 

of PA and contractor follow-up methods on review Qf 

d.   Ident i f icat ion of reviews  other  than  system program reviews. 

e, Del ivery  identif icat ion of any  data item required, 

i 
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FAILURE REPORTING, ANALYSIS, AND CORRECTIVE ACTION SYSTEM (FRACAS) 

104.1 PURPOSE. The purpose  of task 104 is  t o  establish a c losed   loop  failure 
r e p o r t i n g   s y s t e m ,   p r o c e d u r e s   f o r   a n a l y s i s   o f   f a i l u r e s '   t o   d e t e r m i n e   c a u s e ,   a n d  
documen ta t ion   fo r   r eco rd ing   co r rec t ive   ac t ion   t aken .  

104.2 TASK DESCRIPTION 

104.2.1 The c o n t r a c t o r  shall  have a closed  loop  system t h a t  c o l l e c t s ,  
a n a l y z e s ,   a n d   r e c o r d s   f a i l u r e s  t ha t  occur   for  specified l e v e l s  of  assembly 
p r i o r   t o   a c c e p t a n c e   o f  t h e  hardware by t h e  p r o c u r i n g   a c t i v i t y .  The i 

c o n t r a c t o r ' s   e x i s t i n g  data c o l l e c t i o n ,   a n a l y s i s  and c o r r e c t i v e   a c t i o n   s y s t e m  
shall  be u t i l i z e d ,  w i th  m o d i f i c a t i o n   o n l y  as n e c e s s a r y   t o  meet the  requi rements  
s p e c i f i e d  by t h e  PA. I 

104 .2 .2   P rocedures   fo r   i n i t i a t ing  failure r e p o r t s ,  the a n a l y s i s   o f   f a i l u r e s ,  
feedback o f   c o r r e c t i v e   a c t i o n   i n t o  t h e  design,  manufacturing  and test p rocesses  
sha l l  be i d e n t i f i e d .  Flow diagram(s1 d e p i c t i n g  failed hardware  and data flow 
s h a l l  a l s o  be documented. The a n a l y s i s   o f   f a i l u r e s  shall  es tabl ish and 
c a t e g o r i z e  t he  c a u s e   o f   f a i l u r e .  

104.2.3 The closed  loop  system s h a l l  i n c l u d e   p r o v i s i o n s   t o   a s s u r e  t h a t  
e f f e c t i v e   c o r r e c t i v e   a c t i o n s  are taken  on a t i m e l y  basis by a fol low-up  audi t  
t h a t  reviews a l l  open f a i l u r e   r e p o r t s ,  failure a n a l y s e s ,   a n d   c o r r e c t i v e   a c t i o n  
suspense dates, and t h e  r e p o r t i n g   o f   d e l i n q u e n c i e s   t o  management. The f a i l u r e  
c a u s e   f o r  each f a i l u r e   s h a l l  be c l e a r l y  stated. 

104.2.4 When a p p l i c a b l e ,  t h e  method of establishing and   record ing   opera t ing  
time, o r  cycles, on  equipment3 shall  be c l e a r l y   d e f i n e d .  

104.2.5 The c o n t r a c t o r ' s   c l o s e d   l o o p   f a i l u r e   r e p o r t i n g   s y s t e m  data shal l  be 
t r a n s c r i b e d   t o  Government  forms  only i f  s p e c i f i c a l l y   r e q u i r e d  by the  procur ing  
a c t i v i t y .  

104.3 DETAILS TO BE SPECIFIED BY THE PA (reference  1 .2 .2 .1) .  

104.3.1 Details t o  be specified i n  t h e  SOW shal l  i n c l u d e  the  fo l lowing ,  as 
applicable:  

a .  I d e n t i f i c a t i o n   o f  t h e  e x t e n t   t o  which t h e  c o n t r a c t o r ' s  FRACAS must be 
compatible wi th  PA'S data system. 

( R )  b, I d e n t i f i c a t i o n   o f   l e v e l   o f   a s s e m b l y   f o r  failure r e p o r t i n g .  

c. D e f i n i t i o n s   f o r   f a i l u r e   c a u s e   c a t e g o r i e s .  

d. I d e n t i f i c a t i o n   o f   l o g i s t i c   s u p p o r t   r e q u i r e m e n t s   f o r  LSAR. 

e. D e l i v e r y   i d e n t i f i c a t i o n   o f   a n y  data item r e q u i r e d .  

c 
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TASK 105 

FAILURE REVIEW BOARD (FRB) 

105.1 PURPOSE. The purpose of task 105 is t o   r e q u i r e  t h e  e s t ab l i shmen t  of a 
failure review  board t o  review failure t r e n d s ,   s i g n i f i c a n t  failures, c o r r e c t i v e  
a c t i o n s   s t a t u s ,   a n d   t o  assure t h a t - a d e q u a t e   c o r r e c t i v e   a c t i o n s  are t a k e n   i n  a 
t i m e l y  manner  and  recorded dur ing  t h e  development  and  production  phases  of t h e  
program 

105 2 BSK DESCRIPTION 

105,2 ,1  The FRB sha l l  r ev iew  func t iona l /pe r fo rnance  failure d a t a  from 
appropr i a t e   i n spec t ions   and  testing i n c l u d i n g   s u b c o n t r a c t o r   q u a l i f i c a t i o n ,  
r e l i a b i l i t y ,  and  acceptance test failures. A l l  failure occurrence   in format ion  
sha l l  be a v a i l a b l e  to  t h e  FRB. Data inc lud ing  a d e s c r i p t i o n  of test c a n d i t i o n s  
a t  time of  failure, symptoms o f  failure,  failure i s o l a t i o n   p r o c e d u r e s ,   a n d  
known or suspec ted   causes  of failure s h a l l  be examined by t h e  FRB. Open FRB 
items s h a l l  be fol lowed up u n t i l  failure mechanisms  have  been s a t i s f a c t o r i l y  
i d e n t i f i e d   a n d   c o r r e c t i v e   a c t i o n   i n i t i a t e d .  The FRB sha l l  a l s o   m a i n t a i n  and 
d i s semina te  t h e  s t a t u s  of co r rec t ive   ac t ion   Implemen ta t ion   and   e f f ec t iveness ,  
Minutes  of FRB a c t i v i t y  sha l l  be recorded  and kept  on f i l e  for  examination  by 
t h e  p r o c u r i n g   a c t i v i t y  d u r i n g  t h e  term of t h e  c o n t r a c t ,   C o n t r a c t o r  FRB members 
s h a l l  i n c l u d e   a p p r o p r i a t e   r e p r e s e n t a t i v e s  from d e s i g n ,   r e l i a b i l i t y ,   s y s t e m  
sa fe ty ,   ma in ta inab i l i t y ,   manufac tu r ing ,   and   pa r t s   and   qua l i t y   a s su rance  
a c t i v i t i e s ,  The p r o c u r i n g   a c t i v i t y   r e s e r v e s  t h e  r i g h t  t o   a p p o i n t  a 
r e p r e s e n t a t i v e   t o  t h e  FRB as an   obse rve r ,  If t h e  c o n t r a c t o r - c a n   i d e n t i f y  and 
u t i l i z e   a n   a l r e a d y   e x i s t i n g  and operating f u n c t i o n  for t h i s  task, t h e n . h e  s h a l l  
describe i n  h i s  proposa l  how tha t  f u n c t i o n  will be  employed to  meet t h e  
p r o c u r i n g   a c t i v i t y   r e q u i r e m e n t s ,  T h i s  task sha l l  be coord ina ted  w i t h  Q u a l i t y  
A s s u r a n c e   o r g a n i z a t i o n s   t o   i n s u r e  there i s  no d u p l i c a t i o n  of e f f o r t ,  

105.3 DETAILS TO BE SPECIFIED BY THE  PA ( r e f e r e n c e  1,2,2,11 

105,3,1 Details t o  be s p e c i f i e d   i n  t h e  SOW shall  i n c l u d e  t h e  fo l lowing ,  
as appl icable ,  

( R )  a ,  The Impos i t ion   o f  task 104 as a r e q u i s i t e  task, 
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TASK 201 

RELIABILITY MODELING 

201,1 P U R P W  The purpose of task 201 is t o  develop  a r e l i a b i l i t y  model for  
making  numerical   apportionments  and estimates to  evaluate   system/subsystem/ ' 

e q u i p m e n t   r e l i a b i l i t y .  

201,2 O 

201,2,1 A r e l i a b i l i t y   m a t h e m a t i c a l  model based on system/subsystem/equipment 
f u n c t i o n s   s h a l l  be developed  and  maintained, As t h e   d e s i g n   e v o l v e s ,  a 

system/subsystem w i t h  associated a l l o c a t i o n s   a n d   p r e d i c t i o n s  for  a l l  items i n  
e a c h   r e l i a b i l i t y   b l o c k ,  The r e l i a b i l i t y  block diagram s h a l l   b e  keyed  and 
traceable t o  t h e  f u n c t i o n a l  block diagram,  schematics ,   and  drawings,   and sha l l  
p rov ide  t h e  basis for accurate ma themat i ca l   r ep resen ta t ion  of r e l i a b i l i t y ,  
Nomenclature of items used i n   r e l i a b i l i t y   b l o c k   d i a g r a m s   s h a l l   b e   c o n s i s t e n t  
w i t h  t h a t  u s e d   i n   f u n c t i o n a l  block diagrams, drawings,   and schematics, weight 
s t a t e m e n t s ,  power budgets, a n d   s p e c i f i c a t i o n s .  The model o u t p u t s   s h a l l   b e  
e x p r e s s e d   i n  terms of c o n t r a c t u a l   r e l i a b i l i t y   r e q u i r e m e n t s   a n d  other  
r e l i a b i l i t y  terms as s p e c i f i e d .  When r e q u i r e d  for t h e  PROD phase, the  model 
sha l l  be  updated t o  i n c l u d e  hardware design  changes.  

. '  r e l i a b i l i t y   b l o c k  diagram sha l l  be developed  and  maintained for the  

201,2,2 The r e l i a b i l i t y  mathematical model shall  be updated wi th  informat ion  
r e s u l t i n g  from r e l i a b i l i t y  and other  r e l e v a n t  tests as well as changes i n  item 
c o n f i g u r a t i o n ,   m i s s i o n  parameters and   ope ra t iona l   cons t r a in t s .   I npu t s   and  
o u t p u t s  of the  r e l i a b i l i t y  mathematical model sha l l  be compat ib le  w i t h  t h e  
input   and   ou tput   requi rements  of the  sys tem  and   subsys tem  leve l   ana lys i s  
models, 

201,2,3  Model ing  techniques sha l l  provide  separate o u t p u t s  for :  (1) basic 
r e l i a b i l i t y ,   a n d  (2)  m i s s i o n   r e l i a b i l i t y ,  of t h e  system/subsystem/equipment, A 
s i n g l e  series c a l c u l a t i o n  of basic r e l i a b i l i t y ,   a n d  the  model ing  techniques 
described i n   a p p e n d i x  A of MIL-HDBK-217 for m i s s i o n   r e l i a b l i t y ,  sha l l  be used 
u n l e s s  otherwise specif ied,  

201.34 1 D e t a i l s  to  be specified i n  t h e  SOW shall  i n c l u d e  t h e  following,as 
appl icable:  

a ,  Impos i t ion  of tasks 202  and 203 as r e q u i s i t e  tasks i n  t h e  FSED phase, 

b. I d e n t i f i c a t i o n  of a l t e r n a t i v e  modeling t echn iques ,  

( R )  c, I d e n t i f i c a t i o n  of mis s ion   pa rame te r s   and   ope ra t iona l   cons t r a in t s ,  

d ,  Logistic suppor t   coord ina ted  reporting requi rements  for  LSAR, 

e ,  I d e n t i f i c a t i o n  of a d d i t i o n a l   r e l i a b l i t y  terms, 

f ,  D e l i v e r y   i d e n t i f i c a t i o n  of a n y  data i t e m   r e q u i r e d ,  

201-1 
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TASK 202 

RELIABILITY ALLOCATIONS 

202.1 PURPOSE, The purpose of task 202 is to  assure t h a t  o n c e   q u a n t i t a t i v e  
system  requirements  have  been  determined,  they are a l l o c a t e d  or a p p o r t i o n e d   t o  
lower l e v e l s ,  

202.2 TASK DESCRIPTIO1 

i 

202,2,1 Bo th  basic r e l i a b i l i t y  and miss ion  re l iab i l i ty  requi rements  sha l l  be 
a l l o c a t e d   t o  t h e  l e v e l  specified and sha l l  be used t o  establish b a s e l i n e  
requi rements  for des igne r s .   Requ i remen t s   cons i s t en t   w i th  t h e  a l l o c a t i o n s  sha l l  
be imposed  on t h e  s u b c o n t r a c t o r s   a n d   s u p p l i e r s ,  The appor t ioned   va lues  sha l l  
be  i n c l u d e d   i n  appropriate s e c t i o n s  of p r o c u r e m e n t   s p e c i f i c a t i o n s ,  c r i t i ca l  
item s p e c i f i c a t i o n s ,  and con t r ac t   end  item s p e c i f i c a t i o n s ,  A l l  allocated 
r e l i a b i l i t y   v a l u e s  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  and   inc luded   in   cont rac t   end  
item s p e c i f i c a t i o n s  sha l l  be c o n s i s t e n t  wi th  t h e  re l iabi l i ty  model (see task 
201)  and  any change thereto, and   sub jec t  t o  procuring a c t i v i t y   r e v i e w ,  

202.3 Jp-EBESPECIFIED BY THE PA ( r e f e r e n c e   1 , 2 . 2 , 1 1  

202.3,l Details t o  be specified i n  t h e  SOW sha l l  i n c l u d e  the  fo l lowing ,  as 
a p p l i c a b l e :  

a. Impos i t ion  of tasks 201  and  203 as r e q u i s i t e  tasks in t h e  FSED phase. 

( R )  b. I d e n t i f i c a t i o n  of t h e  l e v e l  t o  which PA will r e q u i r e   a l l o c a t i o n s  to  be 
made 

c ,  Logistic suppor t   coo rd ina ted   r epor t ing   r equ i r emen t s  fo r  LSAR, 

( R )  d .  P e r t i n e n t   r e l i a b i l i t y   i n f o r m a t i o n   o f   a n y  specified GFE. This 
in format ion  shall  i n c l u d e  t h e  environmental/operational c o n d i t i o n s  under which 
t h e  r e l i a b i l i t y   i n f o r m a t i o n  was de r ived ,  

e. D e l i v e r y   i d e n t i f i c a t i o n   o f   a n y  data item requ i red .  

202-1 
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TASK 203 

RELIABILITY PREDICTIONS 

203.1 PURPOSE, The purpose of task 203 i s  t o  estimate t h e  basic r e l i a b i l i t y  . 
a n d   m i s s i o n   r e l i a b i l i t y  of the  system/subsystem/equipment and to  make a 
de te rmina t ion  of whether these r e l i a b i l i t y   r e q u i r e m e n t s   c a n  be  achieved w i t h  
the proposed des ign .  

203.2 W E S C R I P T I O N  

2 0 3 , 2 , 1   R e l i a b i l i t y   p r e d i c t i o n s  sha l l  be made for t h e  system, 
subsystem/equipment. When r e q u i r e d ,   p r e d i c t i o n s  shall  account  for,  and 
d i f f e r e n t i a t e   b e t w e e n ,  each mode of item o p e r a t i o n  as d'efined i n  t h e  item 
s p e c i f i c a t i o n ,   P r e d i c t i o n s  sha l l  be made showing: (1) basic r e l i a b i l i t y  of 
t h e  item dur ing  t h e  l i fe  prof i le  specified b y .  t he  PA, t o  provide  a basis f o r  
l i f e  c y c l e   c o s t   a n d  logistics s u p p o r t   a n a l y s i s ;   a n d  (2)  m i s s i o n   r e l i a b i l i t y   . o f  
t h e  item d u r i n g   t h e   m i s s i o n   p r o f i l e ( s 1  specified by t h e  PA, t o   p r o v i d e  a b a s i s  
f o r   a n a l y s i s  of item o p e r a t i o n a l   e f f e c t i v e n e s s ,  These p r e d i c t i o n s  shall  be 
made us ing  t h e  a s s o c i a t e d   r e l i a b i l i t y  block d iag ram and failure rate data 
approved  by,  or  provided  by, t h e  p r o c u r i n g   a c t i v i t y ,  Items sha l l  no t   be  
excluded from t h e  MCSP or  other m i s s i o n   r e l i a b i l i t y   p r e d i c t i o n s   u n l e s s  
subs t an t i a t ing   documen ta t ion   ( such  as FMECA) v e r i f y  t ha t  t h e  item failure has  
n o   i n f l u e n c e  on t h e  r equ i r ed  measure of m i s s i o n   r e l i a b i l i t y ,  Prior t o  such 
exc lus ions  from t h e  predic t ions ,   an   assessment  and approval  shall  be ob ta ined  
from t h e  p r o c u r i n g   a c t i v i t y ,  

203 ,2 .1 ,1   Fa i lu re  rates o t h e r   t h a n  those established a t  c o n t r a c t  award may be 
used  only upon approval  of t h e  p r o c u r i n g   a c t i v i t y ,  

203,2,1,2 The permissible f a i l u r e  rate a d j u s t m e n t   f a c t o r s   f o r   s t a n d b y  
ope ra t ion   and   s to rage  sha l l  be as s p e c i f i c a l l y  agreed t o  by t h e  procur ing  
a c t i v i t y  , 

203,2 ,1 ,3  When t h e  i n d i v i d u a l   p a r t  operating c o n d i t i o n s  are de f ined ,  t h e  
p r e d i c t i o n  procedure i n   s e c t i o n  2 of MIL-HDBK-217, or PA approved   a l t e rna t ive ,  
sha l l  be used,  

203.2,1.4 If t h e  par t  type  and q u a n t i t y  i s  t h e  o n l y   i n f o r m a t i o n   a v a i l a b l e ,  t h e  
p red ic t ion   p rocedure  of s e c t i o n  3 of MIL-HDBK-217, or PA a p p r o v e d   a l t e r n a t i v e  , 
sha l l  be used, i 

2 0 3 , 2 , 2   P r e d i c t i o n s   f o r   e l e c t r o n i c   e q u i p m e n t  s h a l l  be made us ing   one  of thdl 
two meQhods c o n t a i n e d   i n  MIL-HDBK-217, or a l t e rna t ives   app roved  or provided  by 
t h e  PA, P r e d i c t i o n s  for mechanical ,  e lectr ical ,  and  e lectro-mechanical  
equipment sha l l  be made us ing  either c o n t r a c t o r  data or a l t e r n a t i v e s ,   b o t h  of 
which sha l l  r e q u i r e  PA approva l ,  
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203,3 -ILS TO BE SPECIFIED BY THE PA ( r e f e r e n c e  1,2,2e11 

203.3,l Details t o  be specified i n  the SOW sha l l  i n c l u d e  t h e  following, as 
applicable:  

a ,  Impos i t ion  of tasks 201  and 202 as r e q u i s i t e  tasks i n   t h e  FSED phase,  

b. I d e n t i f i c a t i o n  of dormancy factors, . 

( R )  C ,  I d e n t i f i c a t i o n  of item l i f e  prof i le ,  t o  inc lude   one  or more mission 
prof iles a 

d ,  I d e n t i f i c a t i o n  of requirement  t o  u p d a t e   p r e d i c t i o n s   u s i n g   a c t u a l  
experience  and test data,  

e, Source from which failure rate data will be obta ined  ( i ,e, ,  
MIL-HDBK-217, or other sources) 

f .  Es tab l i shment  of PA approval   requirements  for  failure rate data and 
source of d a t a ,  

g, I d e n t i f i c a t i o n   o f   a l t e r n a t i v e   m e t h o d s  to be used for p r e d i c t i o n s ,  

h, Logistic suppor t   coo rd ina ted   r epor t ing   r equ i r emen t s  for LSAR, 

i. I d e n t i f i c a t i o n  of a d d i t i o n a l  re l iabi l i ty  terms for which p r e d i c t i o n s  
are r e q u i r e d .  

( R )  j, P e r t i n e n t   r e l i a b i l i t y   i n f o r m a t i o n  of any specified GFE. This  
i n f o r m a t i o n   s h a l l   i n c l u d e  t h e  environmental/operational conditions  under  which 
t h e  r e l i a b i l i t y  informat ion  was d e r i v e d ,  

k, D e l i v e r y   i d e n t i f i c a t i o n  of a n y  data item r e q u i r e d .  
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FAILURE MODES, EFFECTS, AND CRITICALITY ANALYSIS (FMECA) 

204.1 p_u1Rp_o_sF_. The purpose of task 204 i s  t o   i d e n t i f y   p o t e n t i a l   d e s i g n  
weaknesses through systematic ,   documented  considerat ion of t h e  fol lowing:  a l l  
l i k e l y  ways i n  which a component or equipment  can f a i l ;  causes  for each mode; 
and t h e  effects of each f a i l u r e  (which may be d i f f e r e n t  for each mission 
phase 1 , 

204,2 TASK D E S C R I P T D  

204,2.1 FMECA shal l  be performed to  t h e  l e v e l  specified (subsystem,  equipment;, 
f u n c t i o n a l   c i r c u i t ,   m o d u l e ,  or piece p a r t  l e v e l ) ,  A l l  failure modes sha l l  be 
p o s t u l a t e d   a t  t h a t  l e v e l  and t h e  effects on a l l  h ighe r  l e v e l s  sha l l  be 
determined,  The FMECA sha l l  cons ide r  failure mode, failure  effect and 
c r i t i c a l i t y   ( i m p a c t  on s a f e t y ,   r e a d i n e s s ,   m i s s i o n   s u c c e s s ,   a n d  demand f o r  
ma in tenance / log i s t i c s   suppor t ) ,   and  t h e  failure i n d i c a t i o n  to  the  operator and 
maintenance  personnel  by l i f e / m i s s i o n  profile phase, This a n a l y s i s   s h a l l  be 
scheduled  and  completed  concurrently w i t h  t h e  des ign  effort  so t ha t  t h e  des ign  
will ref lect  a n a l y s i s   c o n c l u s i o n s  and recommendations, The results and c u r r e n t  
s t a t u s  of FMECA s h a l l   b e   u s e d  as i n p u t s  to  des ign  trade-offs, s a f e t y  
e n g i n e e r i n g ,   m a i n t e n a n c e   e n g i n e e r i n g ,   m a i n t a i n a b i l i t y ,   l o g i s t i c   s u p p o r t  
a n a l y s i s ,  test equipment  design  and test  p l a n n i n g   a c t i v i t i e s ,  e t  cetera, 

204,2,2 A sample FMECA worksheet  format sha l l  be  submit ted to  t h e  PA f o r  
approval  and de ta i l s  such as who ( b y   d i s c i p l i n e )   s h a l l   p e r f o r m  t h e  a n a l y s i s ,  
who sha l l  review it for adequacy and accuracy ,  when and how it sha l l  .be 
updated,  and what specific uses sha l l  be made of t h e  r e s u l t s  ( e g g , ,  i d e n t i f y i n g  
poten t ia l   sys tem  weaknesses ,  as a t o o l   f o r   e v a l u a t i n g  t h e  e f f e c t i v e n e s s  of 
b u i l t - i n  test, u p d a t i n g   r e l i a b i l i t y   a s s e s s m e n t s ,   u p d a t i n g   c r i t i c a l  item c o n t r o l  
procedures, deve lopmen t   o f   s a fe ty ,   ma in ta inab i l i t y ,   and  human eng inee r ing  
des ign   and   opera t iona l  cr i ter ia ,  et c e t e r a )  sha l l  be i d e n t i f i e d ,  

204,3 JIETAILS TO BE SPBCJFIED BY THE PA ( r e f e r e n c e  1.2.3,1). 

204.3.1 Details to  be specified i n  t h e  SOW sha l l  i n c l u d e  t h e  following, as 
applicable : 

( R )  a ,  I d e n t i f i c a t i o n  of t h e  l e v e l  to which t h e  FMECA s h a l l  be conducted, 

( R )  b, Procedure i d e n t i f i c a t i o n   i n   a c c o r d a n c e  with MIL-STD-1629, or an  
a l t e r n a t i v e   a p p r o v e d '  by t h e  PA, 

(R) c, I d e n t i f i c a t i o n  of l i f e / m i s s i o n   p r o f i l e ,  

d .  L o g i s t i c   s u p p o r t   c o o r d i n a t e d   r e p o r t i n g   r e q u i r e m e n t s  for B A R ,  

e. Submi t t a l  of sample FMECA worksheets per 204,2,2,  

f .  D e l i v e r y   i d e n t i f i c a t i o n  of any   da t a  items r e q u i r e d ,  

204-1 
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TASK 205 

SNEAK CIRCUIT ANALYSIS (SCA) 

205.1 PURPOSE, The purpose of task 205 i s  t o   i d e n t i f y   l a t e n t  pa ths  which 
cause   occur rence  of unwanted f u n c t i o n s  or i n h i b i t  desired funct ions,   assuming 
a l l  components are func t ion ing  p rope r ly ,  

205.2 DSK D E S C R I P m  
.- ._ , 

205.2.1  Sneak c i r c u i t   a n a l y s e s  of c r i t i ca l  c i r c u i t r y   s h a l l  be conducted to  
i d e n t i f y   l a t e n t  pa ths  which cause unwanted f u n c t h n s  t o  occur or which i n h i b i t  
desired funct ions.   In   making these ana lyses ,  a l l  components sha l l  be assumed 
t o  be f u n c t i o n i n g   p r o p e r l y ,  These a n a l y s e s  sha l l  be made using  product ion 
manufactur ing  documentat ion for each c i r c u i t   a n a l y z e d .  

205.2.2 A list of those f u n c t i o n s / c i r c u i t s  to  be analyzed,  and t h e  priorities 
g iven  each subassembly   i n  t h e  a n a l y s i s ,  sha l l  be presented  for PA approval  a t  
CDR, t o g e t h e r  with t h e  s u p p o r t i n g   r a t i o n a l e  for t h e  s e l e c t i o n s  made. Resu l t s  of 
t h e  a n a l y s e s   a n d   a c t i o n s   t a k e n  as a result of a n a l y s e s   f i n d i n g s   s h a l l  be  made 
a v a i l a b l e  t o  t h e  procuring a c t i v i t y  upon request. 

205.3 DETAILS TO BE SPECIFIED BY THE PA (reference  1 .2 .2 .1)  

205.3.1 Details to  be specified i n  t h e  SOW s h a l l   i n c l u d e  t h e  fo l lowing ,  
as applicable: 

( R )  a. Spec i f i ca t ion   o f  cri teria for s e l e c t i o n  of c i r c u i t s / f u n c t i o n s  t o  be 
analyzed.  

b. D e l i v e r y   i d e n t i f i c a t i o n  of any data  items requ i red .  
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TASK 206 

ELECTRONIC PARTWCIRCUITS TOLERANCE ANALYSIS 

206.1 puRp_os_E_, The purpose  of task 206 is  to  examine t h e  effects  of 
pwts/circui ts   e lectr ical   to lerances and parasit ic parameters  over the  range  of 
specified  operating  temperatures, 

206 . 2 -PTION 

206.2.1 Parts/circuits  tolerance  analyses  shall be conducted on c r i t i c a l  
circuitry  as  defined i n  the  contract. These analyses  shall  verify  that,  given 
reasonable  combinations of within-specification  characteristics and parts 
tolerance b u i l d u p ,  the  circuitry being analyzed will perform within 
specification performance, I n  making these  analyses t h e  contractor  shall 
examine t h e  effect  of component parasitic  parameters, i n p u t  signal and  power 
tolerances, and  impedance tolerances on electrical  parameters, both a t   c i r cu i t  
nodes (component interconnections) and a t  i n p u t  and output  points,  Since a l l  
of t h e  stated  factors may not be significant  to.   al l   circuits,   only the  c r i t i c a l  
factors  for  that   circuit   shall  be considered, 

206.2.2 Component character is t ics ,   ( l i fe-dr i f t  and temperature)  shall be 
factored  into t h e  analyses, These characteristics  or  values  shall  include 
resistance,  capacitance,  transistor,  gain,  relay opening or  closing time, e t  
cetera. 

206,2,3 The inductance of wire-wound resistors,  parasitic  capacitance, and any 
other similar phenomena shal l  be taken  into  account, where appropriate, 
Maximum variations i n  i n p u t  signal  or power supply  voltage,  frequency, 
bandwidth, impedance, phase, e t   cetera   shal l  be used i n  the  anâlyses. The 
impedance characterist ics of t h e  load shal l  be considered  as  well.  Circuit 
node parameters  (including  voltage,  current,  phase, and waveform), c i rcu i t  
element r i s e  time,  timing  of  sequential events, c i r cu i t  power dissipation, and 
circuit-load impedance matching under worst case  conditions  shall  also be 
considered, These parameters shal l  be analyzed for   the i r   e f fec t  on the 
performance of c i rcu i t  components. 

206.2.4 A list of  those  functions/circuits  to be analyzed shal l  be presented 
a t  PDR, The most unfavorable combination of realizable  conditions to be 
considered in t h e  parts/circuits  tolerance  analyses  shall be defined for 
approval by the  procuring activity,  Results of the  analyses and actions  taken 
a s  a result of analyses f i n d i n g s  shal l  be  made available  to  the  procuring 
act ivi ty  upon request. 

206.3 D E l 3 D  T BY THE PA (refeEence  1.2,2,11 

206.3.1 Details  to be specified i n  the SOW shall  include  the  following,  as 
applicable: 

( R )  a ,   Identification of  range of equipment operating  temperatures, 

(R) b, Specification of cr i ter ia   for   select ion of parts/circuits t o  be 
analyzed, 

206-1 
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TASK 207 

PARTS  PROGRAM 

207,l PURPOSE, The purpose of task 207 is  t o  c o n t r o l   t h e   s e l e c t i o n  and  use 
of s tandard  and  nonstandard pa r t s .  

207.2 TASK DESCRIFTIOX 

207.2.1 A par ts  c o n t r o l  program sha l l  be established i n   a c c o r d a n c e  wi th  
MIL-STD-965 procedures ,  as d e s i g n a t e d   i n . t h e   c o n t r a c t .  

207.2.2 R e l i a b i l i t y   d e s i g n   g u i d e l i n e s  sha l l  be  developed  and  documented t o  
i n c l u d e  derating cri teria,  j u n c t i o n  temperatures, a n d   p a r t s   a p p l i c a t i o n  
cr i ter ia ,  Sa fe ty   marg ins  for n o n e l e c t r o n i c  parts will also be included when 
appropriate, The g u i d e l i n e s  sha l l  be c o n s i s t e n t  wi th  guidance  provided by t h e  
PA 

207.3 

207. 3. 1 Details t o  be specified i n  t h e  SOW shall  i n c l u d e  t h e  fo l lowing ,  as 
a p p l i c a b l e :  

( R )  a. I d e n t i f i c a t i o n  of MIL-STD-965 procedures  (procedure I or II), 

b. I d e n t i f i c a t i o n   o f  FA p a r t  approval   procedures .  

c, I d e n t i f i c a t i o n  of review procedures wi th  d e s i g n   a c t i v i t y ,  

d. I d e n t i f i c a t i o n  of detailed d e s i g n   g u i d e l i n e s ,   i n c l u d i n g  : 

( 1 Order of p r e f e r e n c e  of par t  quality/reliability/screening 
l e v e l s ,  

(2) Documentation of a prohib i ted  parts/materials list, 

e. C o n t r a c t o r / s u p p l i e r   p a r t i c i p a t i o n   i n  t h e  GIDEP program per 
MIL-STD-1556 g 

207-1 
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TASK 208 

RELIABILITY CRITICAL ITEMS 

208.1 PURPOSL  The purpose of t a s k  208 is t o  i d e n t i f y  and c o n t r o l   t h o s e  items 
which r e q u i r e   " s p e c i a l   a t t e n t i o n 1 ,   b e c a u s e  of complex i ty ,   app l i ca t ion  of 
advanced   s ta te -of - the-ar t   t echniques ,   and  the  impact of p o t e n t i a l  failure on 
s a f e t y ,   r e a d i n e s s ,   m i s s i o n   s u c c e s s ,   a n d  demand for m a i n t e n a n c e / l o g i s t i c s  
s u p p o r t ,  

208,2 O 

208,2.1 R e l i a b i l i t y  c r i t i ca l  items s h a l l  be i d e n t i f i e d  by FMECA or  other 
methods and sha l l  be c o n t r o l l e d ,  Methods  and procedures f o r   c o n t r o l  and 
t e s t i n g  of t h e  r e l i a b i l i t y  c r i t i ca l  items s h a l l  be i d e n t i f i e d   a l o n g  wi th  
j u s t i f i c a t i o n ( s )  for d e c o n t r o l l i n g  t h e  item i f  t ha t  is in tended ,  When 
s p e c i f i e d ,  t h e  procedures sha l l  i nc lude   eng inee r ing  suppor t  of c r i t i ca l  items 
d u r i n g  FSED government f ield t e s t i n g ,  which s h a l l   i n c l u d e   p r o v i s i o n s   f o r  
confirming failures which may occur, e x p e d i t i n g  failure cause   de te rmina t ion ,  
and   de te rmining   and   incorpora t ing ,  or v e r i f y i n g ,  t h e  n e c e s s a r y   c o r r e c t i v e  
a c t i o n  , 

208,3 UTAILS TO BE SPECIFIED BY THE PA ( r e f e r e n c e  1,2.2.11 

208,3,1 Details to  be specified i n  t h e  SOW shal l  i n c l u d e  t h e  fo l lowing ,  as 
a p p l i c a b l e :  

a ,  S p e c i f i c   i d e n t i f i c a t i o n  of r e l i a b i l i t y  c r i t i ca l  item criteria such as: 

(1) A failure of t h e  item would c r i t i c a l l y  affect  sys t em  sa fe ty ,  
cause the system t o  become u n a v a i l a b l e  or unable  to  ach ieve   mi s s ion   ob jec t ives ,  
or cause  extensive/expensive  maintenance  and repair, (NOTE: High-value items 
are r e l i a b i l i t y - c r i t i c a l  for des ign- to- l i fe -cyc le  cost ,)  

(2)  A failure of the  item would p reven t   ob ta in ing  data to  e v a l u a t e  
s y s t e m   s a f e t y ,   a v a i l a b i l i t y ,   m i s s i o n  success, o r  need for m a i n t e n a n c e h e p a i r ,  

( 3 )  The item has s t r i n g e n t   p e r f o r m a n c e   r e q u i r e m e n t ( s 1   i n  its 
i n t e n d e d   a p p l i c a t i o n   r e l a t i v e  t o  state-of-the-art t e c h n i q u e s   f o r  the  item, 

(4) The sole failure of t h e  item causes  system failure. 

(5) The item is stressed i n   e x c e s s  of s p e c i f i e d  derating cr i ter ia ,  

( 6 )  The item has a known operating l i fe ,  shelf  l i fe ,  or 
environmental  exposure such as v i b r a t i o n ,  thermal, p r o p e l l a n t ;  or a l i m i t a t i o n  
which   warran ts   cont ro l led   surve i l lance   under  specified c o n d i t i o n s ,  

(7) The item is  known t o  r e q u i r e  special h a n d l i n g ,   t r a n s p o r t a t i o n ,  
storage, or test p r e c a u t i o n s ,  

(8)  The item is d i f f icu l t  t o  procure or m a n u f a c t u r e   r e l a t i v e  to  
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state-of-the-art techniques ,  

( 9 )  The item has e x h i b i t e d   a n  unsatisfactory o p e r a t i n g . h i s t o r y ,  

( 70) The item d o e s   n o t   h a v e   s u f f i c i e n t   h i s t o r y  of its own or 
s imi l a r i t y  o t  other items having  demonstrated h igh  r e l i a b i l i t y ,  t o  provide 
c o n f i d e n c e   i n  its rel iabi l i ty .  

(11) The item's past his tory,  n a t u r e ,   f u n c t i o n ,  or  processing has a 
de f i c i ency   war ran t ing  t o t a l  t raceabi l i ty .  

( 12) The item is  u s e d   i n  large q u a n t i t i e s  ( t y p i c a l l y ,  a t  least 10 
percent  of t h e  configured items' e l e c t r o n i c  p a r t s  count ) .  

b, I d e n t i f i c a t i o n  of requi rements  for e n g i n e e r i n g   s u p p o r t  dur ing  FSED 
f i e l d  testing. 

c, Logistic suppor t   coo rd ina ted  reporting requi rements  for LSAR, 

d ,  D e l i v e r y   i d e n t i f i c a t i o n  of any  data items r e q u i r e d ,  
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TASK 209 

EFFECTS OF FUNCTIONAL TESTING, STORAGE, HANDLING, PACKAGING, 
TRANSPORTATION, AND MAINTENANCE 

209 , l  pURPOSE, The purpose of task 209 is to determine t h e  effects of 
storage, handl ing ,   packaging ,   t ranspor ta t ion ,   main tenance ,   and  repeated 
exposure t o  f u n c t i o n a l  testing on hardware r e l i a b i l i t y ,  

209.2  mDESCRIPTIOfJ 

209.2, l   Procedures  shall  be established, maintained,  and  implemented t o  
determine by test a n d   a n a l y s i s ,  or e s t i m a t i o n ,  t h e  effects of storage, 
handl ing ,   packaging ,   t ranspor ta t ion ,   main tenance ,   and  repeated exposure t o  
f u n c t i o n a l  testing on t h e  d e s i g n   a n d   r e i i a b i l i t y  of t h e  hardware, The r e s u l t s  
of t h i s  effor t  s h a l l  i n c l u d e  items such as: 

I 

a. I d e n t i f i c a t i o n  of equipments and their major or c r i t i ca l  
characteristics which deteriorate wi th  storage age or env i ronmen ta l   cond i t ions  
( inc lud ing   shock   and   v ib ra t ion ,  et cetera), 

b r  I d e n t i f i c a t i o n  of ‘procedures for periodic f i e l d   i n s p e c t i o n  or tests 
( i n c l u d i n g  recall  for test) or s tockpi le  r e l i a b i l i t y   e v a l u a t i o n ,  The 
procedures sha l l  i n c l u d e  suggested q u a n t i t y  of items f o r  test and   acceptab le  
l e v e l s  of performance for parameters under test, 

c, I d e n t i f i c a t i o n  of special procedures for maintenance or r e s t o r a t i o n ,  

The r e s u l t s  of t h i s  effort sha l l  be used t o  s u p p o r t  long term failure rate 
p r e d i c t i o n s ,   d e s i g n  trade-offs, d e f i n i t i o n  of allowable test exposures ,  retest 
after storage dec i s ions ,   packag ing ,   hand l ing ,  or storage requirements-,   and 
r e fu rb i shmen t   p l ans ,  

209.3,l  Details t o  be specified i n  t h e  SOW sh r i l l  i n c l u d e  t h e  following, as 
applicable : 

( R )  a ,  I d e n t i f i c a t i o n  of f u n c t i o n a l  testing, storage, handl ing,   packaging,  
t r anspor t a t ion ,   and   ma in tenance  prof iles, 

b ,  Logistic suppor t   coo rd ina ted   r epor t ing   r equ i r emen t s  for LSAR, 

209-1 
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MIL-STD-785B 
NOTICE 1 

TASK 301 

ENVIRONMENTAL STRESS SCREENING (ESS 

301.1 QURPOSL The purpose  of task 301 is t o  establish and  implement 
environmental stress screening  procedures so t h a t  early f a i l u r e ( s )  due t o  
weak parts, workmanship defects, and other nonconformance  anomolies  can be 
i d e n t i f i e d  and removed from t h e  equipment. 

301 -2 W K  DESCRIETIQN 

301,2,1 Environmental stress screening (also known as preconditioning or 
burn-in) shall be conducted a t  those  levels  of  assembly  Cpart/component, 
board,  subassembly, assembly) needed t o  detect and remove early failures 
due t o  weak parts, workmanship defects and o the r  nonconformance  anomolies. 

301.2..1,1 During  development, ESS procedures ,   taking  into  considerat ion 
the equipment  design,  part/component  technology,  and  production  fabrication 
techniques,  shall be formulated, ESS procedures sha l l  be designed for t h e  
end item and for a l l  lower  level items which will be procured separately as 
spare or repair parts, A plan  for  implementing these procedures sha l l  a l s o  
be prepared, i nd ica t ing  the  proposed  application  of ESS during development 
and  production, The proposed ESS procedures and implementation  plan shall. 
be subject to   approval  by .the PA, 

301,2,2 ESS shall be designed t o  stimulate r e l e v a n t   f a i l u r e s  by s t r e s s i n g  
t h e  item. The stressing need not   s imulate  t he  precise operational  environment 
the item will see, Environmental stress types  may be   appl ied  i n  sequence, 
During ESS, t he  item sha l l  be cycled  through i ts  opera t iona l  modes while 
simultaneously  being  subjected t o  t h e  required  environmental stresses, 

301.2.3 Upon approval  of t he  proposed ESS procedures  and  implementation  plan, 
a detailed environmental stress screening  process  plan sha l l  be prepared and 
included as part  of t h e  r e l i a b i l i t y  test  plan,  The ESS detailed process plan 
shal l  include the fo l lowing ,   subjec t   to  PA a p p r o v a l   p r i o r   t o   i n i t i a t i o n  of ESS: 

a. Descr ipt ion of environmental stress types ,  l e v e l s ;   p r o f i l e s ,  and exposure 
times t o  be appl ied.  

b. Identification  of  level  (part/component,  board,  Subassembly,  assembly) a t  
which ESS will be accomplished, 

c, Iden t i f i ca t ion   o f  item perforamnce  and stress parameters t o  be monitored 
during ESS, 

d, Proposed ESS d u r a t i o n   ( f a i l u r e - f r e e   i n t e r v a l  and maximum ESS time per 
item) , 

e.. Method of incorpora t ing  ESS r e s u l t s   i n t o  FRACAS (Task 1041, 

Supersedes page 301-1 
dated 15 September 1980 
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MIL-STD-785B 
NOTICE 1 

301,2,4 The results of ESS during  developnent shal l  be analyzed and used as 
the basis for t h e  ESS procedures t o  be specified for production. 

301.2,5 Failures  occurring during ESS s h a l l  be incorporated  into the FRACAS 
(Task 104 

301,2,6 Production ESS resu l t s  shall be analyzed and procedures adjusted to  
maintain the most effective screen. 

301.3 .IEUIL" BY TIIR PA (r_ePerence 1 - 2 U  

301.3,l Details t o  be specified i n  the SOH shall  include the following, as 
applicable: 

a, Identification of the  requirement to develop ESS procedures, implementation 
plan, and detailed test plan. 

b, Specification of detai led ESS requirements, 

c, Delivery identification of any data items required, 

d. Imposition OP Task 104 as a requisite task. 

TASK 301 
3 July 1986 "__" _== ~. 

,F' 

Supersedes page 301-2 
dated 15 September 1980 
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TASK 302 

RELIABILITY DEVELOPMENT/GROWTH TEST (RDGT) PROGRAM 

302. I- &Dose.  The purpose  of task 302 i s  t o  conduct pre-qualification 
tes t ing  (a lso known as TAAF) to  provide  a basis  for  resolving  the  majority of 
r e l i a b i l i t y  problems early i n  the development  phase, and incorporating 
corrective  action  to  preclude  recurrence,  prior  to  the- start of production. 

302.2.1 A r e l i a b i l i t y  development/growth t e s t  (TAAF t e s t )   sha l l  be conducted 
for t h e  purpose of enhancing system r e l i ab i l i t y  through the  identification, 
ana1ysis;and correction of fa i lures  and the  verification of t h e  corrective 
action  effectiveness. Mere repair of the  test  item does not  constitute 
corrective  action. 

302.2.3,l To enhance mission reliabil i ty,   corrective  action  shall  be focused 
on mission-critical  failure modes, To enhance basic  reliabil i ty,   corrective 
action  shall be focused on the most frequent  failure modes regardless of the i r  
mission c r i t i ca l i t y .  These effor ts   shal l  be balanced to  meet predicted growth 
for both parameters, 

302.2.1.2 Growth testing will emphasize  performance monitoring,  failure 
detection,  failure.analysis,  and the  incorporation and verification of design 
corrections  to  prevent  recurrence of fa i lures ,  

302.2.2 A TAAF t e s t  plan shal l  be prepared and shall  include  the  following, 
subject  to PA approval  prior  to  initiation of t e s t i n g :  

a ,  Test  objectives and requirements,  including  the  selected growth model 
and growth r a t e  and the  rationale  for both selections, 

b. Identification of the equipment to  be tested and the number  of t e s t  
items of  each  equipment, 

c.  Test  conditions,  environmental,  operational and performance profiles,  
and the d u t y  cycle. 

d.  Test  schedules  expressed i n  calendar  time and item l i f e  units, 
including  the  test  milestones and test program review schedule, 

e, Test ground rules,   chargeabili ty  cri teria and interface boundaries, 

f .  Test f ac i l i t y  and equipment descriptions and requirements, . 

g.  Procedures and timing for  corrective  actions. 

h. Blocks of time and resources  designated  for  the  incorporation of 
design  corrections, 

i, Data collection and recording  requirements 

c- 
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j, FRACAS 

d ,  D e l i v e r y   i d e n t i f i c a t i o n  of any data items r e q u i r e d ,  

P 

TASK 302 
15 September 1980 

-.  -. . - 302-2 

k, 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  

1, Descr ip t ion  of preventive  maintenance to be accomplshed dur ing  test 

m ,  F i n a l   d i s p o s i t i o n  of test items 

n ,  Any other r e l e v a n t   c o n s i d e r a t i o n s ,  

302,2,3 As specified by t h e  procuring a c t i v i t y ,  t h e  TAAF tes t  p lan  sha l l  be 
submi t ted  t o  t h e  procuring a c t i v i t y  for its review  and  approval,  This p l a n ,  as 
approved, sha l l  be i n c o r p o r a t e d   i n t o  t h e  c o n t r a c t  and sha l l  become the  basis 
for cont rac tua l   compl iance ,  

302.3 B I L S  TO BE SPECIFIE&-RY T HF_-?3.2,1) 

302,3,1 Details to  be specified i n  t h e  SOW sha l l  i n c l u d e  t h e  following, as 
appl icable:  

( R )  a ,  Impos i t ion  of task 104 as a r e q u i s i t e  task, 

( R )  b, I d e n t i f i c a t i o n  of a l i fe /mission/environental  p r o f i l e  to r e p r e s e n t  
equipment   usage   in   se rv ice .  

c c  I d e n t i f i c a t i o n  of equipment   and  quant i ty  t o  be used for re l iabi l i ty  
development/growth testing, 
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TASK 303 

RELIABILITY QUALIFICATION TEST (RQT) PROGRAM 

303.1 PURPOSE, The purpose o f  t a s k  303 is t o  de termine  t h a t  t h e  specified 
r e l i a b i l i t y   r e q u i r e m e n t s   h a v e   b e e n   a c h i e v e d ,  

303,2 TASK DESCRIPTION 

303.2.1 R e l i a b i l i t y  q u a l i f i c a t i o n  tests s h a l l  be conducted  on  equipment3 which 
s h a l l  be i d e n t i f i e d  by t h e  PA and which sha l l  be r e p r e s e n t a t i v e   o f  t h e  approved 
p roduc t ion   conf igu ra t ion ,  The r e l i a b i l i t y   q u a l i f i c a t i o n   t e s t i n g  may be  
i n t e g r a t e d  with the  ove ra l l   sys t em/equ ipmen t   qua l i f i ca t ion   t e s t ing ,w   hen  
practicable,  for c o s t - e f f e c t i v e n e s s ;  t h e  RQT p l a n  sha l l  so i n d i c a t e   i n   t h i s  
case, The PA s h a l l  r e t a i n  t h e   r i g h t  t o   d i s a p p r o v e  t h e  test failure re l evancy  
and chargeabi l i ty  de t e rmina t ions  for t h e  r e l i a b i l i t y   d e m o n s t r a t i o n s .  

303.2.2 A RQT p lan  sha l l  be p repa red   i n   acco rdance  with t h e  requi rements  of 
MIL-STD-781 , or  a l t e r n a t i v e   a p p r o v e d  by t h e  PA, and s h a l l  i n c l u d e  t h e  
following, s u b j e c t   t o  PA approval  prior t o   i n i t i a t i o n  of testing: 

a ,  Test o b j e c t i v e s  and s e l e c t i o n   r a t i o n a l e ,  

b, I d e n t i f i c a t i o n  of t h e  equipment t o  be tested ( w i t h  i d e n t i f i c a t i o n  of 
t h e  computer programs t o  be used for t h e  test ,  i f  applicable) and t h e  number o f  

' tes t  items of each  equipment ,  

c ,  Test dura t ion   and  t h e  appropriate test plan  and test environments ,  
The test plan  and test environments  ( i f  l i f e h i s s i o n  profiles are n o t  specif ied 
by t h e  PA) sha l l  be de r ived  from MIL-STD-781, If it is deemed tha t  a l t e r n a t i v e  
procedures are more appropriate, p r i o r  PA a p p r o v a l   s h a l l  be r eques t ed  with 
s u f f i c i e n t   s e l e c t i o n   r a t i o n a l e  t o  permit procuring a c t i v i t y   e v a l u a t i o n ,  

d ,  A test schedule t h a t  is reasonable   and feasible, permits testing o f  
equipment which are r e p r e s e n t a t i v e   o f  the  approved   product ion   conf igura t ion ,  
a n d   a l l o w s   s u f f i c i e n t  time, as specified i n  t h e  c o n t r a c t ,  for PA review  and 
approval  of each test procedure and test s e t u p ,  

303.2.4 As specified by t h e  p r o c u r i n g   a c t i v i t y ,  t h e  RQT plan  and test 
procedures s h a l l  be . submi t t ed   t o  t h e  procuring a c t i v i t y  for i ts  review  and 
approval .  These documents, as  approved,  s h a l l  be i n c o r p o r a t e d   i n t o  t h e  
c o n t r a c t   a n d   s h a l l  become t h e  basis for con t r ac tua l   compl i ance ,  

303.3 DETAILS TO BE SPECIFIED BY THE PA (reference  1 .2 .2 .11 

303.3.1 Details t o  be specified in t h e  SOW sha l l  i n c l u d e  the fo l lowing ,  as 
a p p l i c a b l e  : 

(R) a,  I d e n t i f i c a t i o n  of equipment t o  be used for r e l i a b i l i t y   q u a l i f i c a t i o n  
testing, 

TASK 303 
15 September 1980 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-785B 
15 September 1980 

(R) br Identification of MIL-STD-781,  MIL-STD-105 or alternative procedures 
to be used for conducting the RQT ( i , e , ,  teat plan, test conditions, e t c , ) ,  

c d  Identification of a life/mission/environental profile  to represent 
equipment  usage i n  service, 

d ,  Logistic support coordinated reporting requirements for LSAR, 

e. Delivery identification of any data  items required, . 
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TASK 304 

PRODUCTION RELIABILTY ACCEPTANCE TEST ( PRAT PROGRAM 

304.1 =OSE. The purpose  of task 304 is to  assure  that   the  reliabil i ty of 
the hardware is not degraded as  the  result  of  changes in tooling,  processes, 
work flow,  design,  parts  quality,  or  other  characteristics  identified by the 
PA. 

304.2 TASK DESCRIPTION 

304.2.1 Production r e l i ab i l i t y  acceptance tes t ing  shal l  be conducted on 
production equipments which shal l  be identified by the  procuring  activity, 

304.2.2 A PRAT p l a n  sha l l  be prepared i n  accordance wi th  the  requirements of 
MIL-STD-781, or alternative approved by the PA, and shall  include  the 
following,  subject  to PA approval  prior  to  initiation  of  testing: 

a. Test  objectives and selection  rationale. 

b ,  Identification of the equipment to  be tested and the number of t e s t  
samples of each  equipment 

c.  Test  duration,  test  frequency, and t h e  appropriate  test  plan and t e s t  
environments. The t e s t  plan and t e s t  environments ( i f  mission profiles  are  not 
specified by the PA) sha l l  be derived from  MIL-STD-781. If it  is deemed that 
alternative procedures are more appropriate,  prior PA approval  shall be 
requested w i t h  sufficient  selection  rationale  to permit  procuring act ivi ty  
evaluation. 

d.  A t e s t  schedule  that is reasonable and feasible, and l n  consonance 
wityh the  production  delivery  schedule, 

304,2,3 Detailed  test  procedures  shall be prepared for  the  tests  that  are 
included i n  the PRAT plan or  the eqilipment specification, 

304,2.4 As specified by t h e  procuring  activity,  the PRAT plan and procedures 
sha l l  be submitted to  the  procuring  activity  for its review and approval, 
These documents, a s  approved by the  procuring  activity,  shall be incorporated 
into  the  contract and shal l  become t h e  basis  for  contractual compliance, 

30463 D E T A Z L S T O _ B E W D  BY THE PA (reference 1~.3.3.11 

304,3,1 Details  to be specified in the  SOW shall  include  the  following, as 
applicable: 

( R )  a. Identification of equipment to  be used for  production  reliability 
acceptance testing. 

( R )  b. Identification of MIL-STD-781,  MIL-STD-105 or  al ternative procedures 
t o  be used for  conducting  the PRAT (i .e. ,   test  plan, test conditions,  etc.), 
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c. I d e n t i f i c a t i o n  of a mission/environmental profile to represent  
equipment  usage. 

d. Logistic support  coordinated reporting requirements for M A R .  

e. De l ivery   ident i f i ca t ion  of any data items required, 

TASK 304 
15 September  1980 

E 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


