
 

 

AS IEC 61 01 4—2004 
IEC 61 01 4:2003 

Australian  Standard™  

Programmes for reliability growth 

A
S
 IE

C
 6
1
0
1
4
 

Reconfirmed 201 6 

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


 

 

 

This  Australian Standard was  prepared by Committee  QR-005,  Dependability.  It 
was  approved on behalf of the  Council  of Standards  Australia on 1 2  February 2004 
and published on 1  April 2004.  

 

The  following are  represented on Committee  QR-005 :  

AirServices  Australia 

Australian Chamber of Commerce and Industry 

Australian Electrical and Electronic  Manufacturers  Association 

Australian Industry Group 

Australian Organisation for Quality 

Department of Transport and Regional Services  (Commonwealth)  

Department of Defence (Australia)  

Electricity Supply Association of Australia 

Institution of Engineers  Australia 

Quality Society of Australasia 

University of New South Wales  

 

Keeping Standards up-to-date 

Standards  are  living documents  which reflect progress  in science,  technology and 
systems.  To  maintain their currency,  all  Standards  are  periodically reviewed,  and 
new editions  are  published.  Between editions,  amendments  may be  issued.  
Standards  may also  be  withdrawn.  It is  important that readers  assure  themselves 
they are  using a current Standard,  which should include  any amendments  which 
may have  been published since  the Standard was  purchased.  

Detailed information about Standards  can be  found by visiting the  Standards  Web 
Shop  at www.standards. com.au and looking up  the  relevant Standard in the  on-line 
catalogue.  

Alternatively,  the  printed Catalogue  provides  information current at 1  January each 
year,  and the  monthly magazine,  The Global Standard,  has  a full  listing of revisions  
and amendments  published each month.  

Australian StandardsTM  and other products  and services  developed by Standards  
Australia are  published and distributed under contract by SAI Global,  which 
operates  the  Standards  Web Shop.  

We also  welcome suggestions  for improvement in our Standards,  and especially 
encourage  readers  to  notify us  immediately of any apparent inaccuracies  or 
ambiguities.  Contact us  via email  at mail@standards.org.au,  or write  to  the  Chief 
Executive,  Standards  Australia International Ltd,  GPO Box 5420,  Sydney,  NSW 
2001 .  

 

This Standard was issued in draft form for comment as DR 03537.

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


AS  IEC 61 01 4—2004 (Reconfirmed)  201 6-06-03  

STANDARDS AUSTRALIA 

RECONFIRMATION  

OF 

AS  IEC 61014—2004 

Programmes for reliability growth 

RECONFIRMATION NOTICE 

Technical  Committee QR-005  has  reviewed the content of this  publication and in 

accordance with Standards  Australia procedures  for reconfirmation,  it has  been 

determined that the publication is  still  valid and does  not require change.  

Certain documents  referenced in the publication may have been amended since the 

original date of publication.  Users  are advised to  ensure that they are using the latest 

versions  of such documents  as  appropriate,  unless  advised otherwise in this  

Reconfirmation Notice.  

Approved for reconfirmation in accordance with Standards  Australia procedures  for 

reconfirmation on 07  December 201 5 .  

The following are represented on Technical Committee QR-005:  

Asset Management Council  

Australian Industry Group 

Department of Defence (Australian Government)  

Engineers  Australia 

Independent Transport Safety & Reliability  Regulator 

Institution of Professional Engineers  New Zealand 

New Zealand Institute of Safety Management 

New Zealand Society for Risk Management 

Risk Management Institution of Australasia 

The University of New South Wales  

University  of Wollongong 

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


 

 

NOTES  

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


AS IEC 61 01 4—2004 

Australian  Standard™  

Programmes for reliability growth 

First published  as AS IEC 61 01 4—2004.  

COPYRIGHT 

© Standards Austral ia I nternational  

Al l  rights are reserved.  No part of th is  work may be reproduced or copied  in  any form or by any 
means,  electronic or mechanical,  includ ing  photocopying,  without the written  permission  of the 
publ isher.  

Published  by Standards Austral ia International  Ltd  
GPO Box 5420,  Sydney,  NSW 2001 ,  Austral ia  

ISBN  0 7337 5797 9 

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


 

 

i i

PREFACE 

This  Standard was  prepared by the  Standards  Australia Committee  QR-005,  Dependability.  This  

Standard is  identical  with,  and has  been reproduced from,  IEC 61 01 4: 2003 ,  Programmes for 

reliability growth.  

This  Standard specifies  requirements  and gives  guidelines  for the  exposure  and removal of 

weaknesses in hardware and software for the  purpose  of reliability growth.  

As this  Standard is  reproduced from an international standard,  the  following applies:  

(a)  Its  number appears  on the  cover and title  page  while  the  International  Standard number appears 

only on the cover.  

(b)  In the  source text ‘ this  International Standard’  should read ‘ this  Australian Standard’ .  

(c)  A full  point substitutes for a comma when referring to  a decimal marker.  

References  to  International  Standards  should be  replaced by references  to  Australian or 

Australian/New Zealand Standards,  as  follows:  

Reference to  International Standard  Australian  Standard 

IEC   AS  IEC  

60300  Dependability management  60300  Dependability management 

60300-1  Part 1 :  Dependability management 

systems 

 60300.1  Part 1 :  Dependability management 

systems 

60300-2  Part 2:  Guidance for dependability 

programme management 

 60300.2  Part 2:  Guidance for dependability 

programme management (in 

preparation)  

60300-3 -1  Part 3 -1 :  Application guide—

Analysis techniques  for dependability 

—Guide on methodology 

 60300.3 .1  Part 3 .1 :  Application guide—

Analysis  techniques  for 

dependability—Guide on 

methodology 

Only International Standard referenced documents identical  to  Australian Standards  have been listed.  
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INTRODUCTION  

 

 Re l i ab i l i ty i m p ro ve m e n t by a  g ro wth  p ro g ram m e  s h o u l d  b e  pa rt  of a n  o ve ra l l  re l i a b i l i ty acti vi ty
i n  th e  d e ve l o p m e n t of a  pro d u ct.  Th i s  i s  es peci a l l y tru e  for a  d es i g n  th a t u s e s  n o ve l  or
u n p ro ve n  te ch n i q u es ,  com po n e n ts ,  or a  s u bs ta n ti al  co n te n t of s oftwa re .  I n  s u ch  a  ca s e  th e
p ro g ra m m e m a y exp os e ,  o ve r a  p eri o d  of ti m e,  m a n y typ e s  of wea kn es s es  h a vi n g  d es i g n -
re l a te d  ca u s es .  I t  i s  es s e n ti a l  to  re d u ce  th e  p rob a bi l i ty of fa i l u re  d u e  to  th es e  we akn e s s es  to
th e  g rea tes t e xte n t pos s i b l e  to  pre ve n t th e i r l a te r ap p ea ra n ce i n  form a l  tes ts  or i n  th e  fi e l d .
At th a t l a te  s tag e,  d es i g n  correcti on  i s  ofte n  h i g h l y i n co n ve n i en t,  cos tl y a n d  ti m e -con s u m i n g .

L i fe - c ycl e  cos ts  ca n  b e  m i n i m i ze d  i f th e  n eces s ary d e s i g n  ch a n g e s  are  m ad e  a t th e  e a rl i e s t
p os s i b l e  s ta g e .

I E C  6 0 3 0 0 - 3 - 5 ,  C l a u s e  1  refe rs  to  a  “ rel i a bi l i ty g rowth  ( or i m pro vem en t)  prog ram m e”  em p l o y-
i n g  e q u i p m e n t re l i ab i l i ty d es i g n  a n a l ys i s  a n d  re l i abi l i ty tes ti n g ,  wi th  th e  p ri n ci p a l  obj ecti ve  to
rea l i ze  re l i a b i l i ty g ro wth .  Re l i a b i l i ty d es i g n  a n a l ys i s  a p p l i es  a n a l yti ca l  m eth od s  a n d  tech n i q u e s
d es cri b ed  i n  I E C  6 0 3 0 0 - 3 - 1 .  Re l i ab i l i ty d es i g n  an a l ys i s  i s  of a  p a rti cu l a r va l u e ,  a s  i t  a l l o ws
e arl y i d e n ti fi ca ti o n  of po te n ti a l  d es i g n  we akn e s s ,  we l l  b efore  d e s i g n  com p l eti o n .  Th i s  a l l o ws
i n trod u cti o n  of d es i g n  m od i fi ca ti o n s  th a t a re  i n e xpe n s i ve  a n d  re l a ti ve l y e as y to  i m p l em en t
wi th o u t  con s e q u e n ces  s u ch  as  m aj or d es i g n  ch a n g e s ,  pro g ra m m e d e l a ys ,  m od i fi ca ti o n  of
to o l i n g  a n d  m an u factu ri n g  proces s e s .  Th e  rel i a b i l i ty g ro wth  tes ti n g  an d  e n vi ro n m en tal
a rra n g em en ts  for th e  te s t p art of th i s  p ro g ra m m e a re  e s s e n ti a l l y th e  s am e as  th os e  co ve red
b y I E C  6 0 3 0 0 -3 -5 ,  I E C 6 0 6 0 5 -2  a n d  I E C  6 0 6 0 5-3 .

Th e  i m porta n ce  of th e  re l i a b i l i ty g ro wth  prog ram m e ,  i n te g ra ted  i n to  th e  d e s i g n  or p ro d u ct
d e ve l opm en t proces s ,  a n d  kn o wn  a s  i n te g ra te d  re l i a b i l i ty en g i n e eri n g ,  i s  d ri ve n  b y l i m i ted
ti m e to  m arke t,  p ro g ra m m e cos ts  an d  s tri vi n g  for prod u ct cos t re d u cti o n .

Al th ou g h  e ffecti ve  for d i s cl os u re  of p ote n ti a l  fi e l d  pro b l em s ,  a  re l i ab i l i ty g ro wth  tes ti n g  pro-
g ram m e a l o n e  i s  typ i ca l l y expe n s i ve ,  re q u i ri n g  e xte n s i ve  tes t ti m e a n d  res o u rces ,  an d  th e
corre cti ve  acti on s  are  con s i d e ra b l y m ore  cos tl y th an  i f th e y we re  fo u n d  a n d  correcte d  i n  th e
e arl y s ta g e s  of d e s i g n .  Ad d i ti o n a l l y,  th e  d u ra ti on  of th es e  te s ts ,  s om e ti m es  l a s ti n g  fo r a  ve ry
l on g  ti m e,  wo u l d  s eri o u s l y a ffect th e  m arke ti n g  or d e p l o ym e n t s ch ed u l e  of th e  s ys te m .

Th e cos t- effe cti ve  s o l u ti on  to  th es e  ch a l l e n g es  i s  a  re l i a b i l i ty g ro wth  p rog ram m e  fu l l y
i n teg ra te d  i n  b oth  th e  d es i g n  a n d  e va l u a ti o n  p h as e  as  we l l  as  th e  te s ti n g  ph a s e.  Th i s  effort i s
e n a b l e d  b y s tro n g  proj ect m a n a g em en t,  b y d e s i g n  e n g i n e e ri n g  a n d  ofte n  b y cu s tom e r
p arti ci p a ti o n  a n d  i n vo l vem e n t.  O ve r th e  p as t fe w ye a rs ,  l e a d i n g  i n d u s try org a n i za ti on s  h a ve
d e ve l op e d  an d  a p p l i e d  a n a l yti ca l  a n d  tes t m eth o d s  fu l l y i n te g ra te d  wi th  th e  d es i g n  efforts  fo r
i n cre as i n g  th e  re l i a b i l i ty d u ri n g  th e  pro d u ct d e s i g n  p h a s e .  Th i s  re d u ces  re l i an ce  on  form al  an d
l en g th y re l i a b i l i ty g ro wth  te s ti n g .  Th i s  tech n o l o g y i s  th e  b a s i s  for th e  i n teg ra te d  re l i ab i l i ty
g ro wth  s trate g y i n  th i s  s ta n d a rd  a n d  wi l l  b e  d i s cu s s e d  fu rth er i n  C l a u s e  6 .  S om e  d e fi n i ti o n s
a n d  co n ce p ts  a re   g i ve n  fi rs t i n  ord er to  l a y th e  g rou n d work for d i s cu s s i n g  th e  i n te g ra te d

re l i a b i l i ty g ro wth  m eth o d o l o g i es .
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Programmes for rel iabi l i ty growth  

 

 

1  Scope

Th i s  I n tern a ti o n a l  S ta n d ard  s p eci fi es  re q u i re m e n ts  a n d  g i ves  g u i d e l i n e s  for th e  expos u re  a n d
rem ova l  of we a kn es s es  i n  h a rd wa re  an d  s oftware  i tem s  for th e  pu rp os e  of re l i ab i l i ty g ro wth .

I t  a p pl i es  wh e n  th e  p ro d u ct s p eci fi cati o n  ca l l s  for a  rel i a b i l i ty g ro wth  p ro g ram m e of e q u i p m e n t
( e l e ctron i c,  e l ectrom ech an i ca l  an d  m e ch a n i ca l  h ard wa re  as  we l l  a s  s oftware )  or wh e n  i t  i s
kn o wn  th at  th e  d es i g n  i s  u n l i kel y to  m e e t th e  req u i rem e n ts  wi th o u t i m pro vem en t.

A s tatem en t of th e  ba s i c co n cep ts  i s  fo l l o we d  b y d e s cri pti on s  of th e  m a n a g em en t,  p l a n n i n g ,
tes ti n g  ( l a bora tory o r fi e l d ),  fa i l u re  a n al ys i s  a n d  correcti ve  te ch n i q u es  re q u i re d .  M a th em ati ca l
m od e l l i n g ,  to  es ti m ate  th e  l e ve l  of re l i a b i l i ty a ch i e ve d ,  i s  ou tl i n e d  b ri efl y.

2  Normative references

Th e  fo l l o wi n g  referen ce d  d ocu m en ts  are  i n d i s p e n s a b l e  for th e  a p p l i ca ti o n  of th i s  d ocu m en t.
F or d ate d  refe re n ces ,  o n l y th e  e d i ti on  ci ted  ap p l i es .  F or u n d ated  referen ces ,  th e  l a tes t e d i ti o n
of th e  refere n ce d  d ocu m en t ( i n cl u d i n g  a n y a m e n d m e n ts )  a pp l i es .

I E C  6 0 3 0 0 - 1 ,  Dependability management – Part 1 :  Dependability management systems1

I E C  6 0 3 0 0 - 2 ,  Dependability management – Part 2:  Guidance for dependability programme
management2

I E C 6 0 3 0 0 - 3 - 1 ,  Dependability management – Part 3-1 :  Application guide – Analysis tech-
niques for dependability – Guide on methodology

I E C  6 0 3 0 0 - 3 - 5: 2 0 0 1 ,  Dependability management – Part 3-5:  Application guide – Reliability
test conditions and statistical test principles

I E C  6 0 6 0 5 - 2 ,  Equipment reliability testing – Part 2: Design of test cycles

I E C  6 0 6 0 5 - 3  ( a l l  p arts ) ,  Equipment reliability testing – Part 3:  Preferred test conditions

I E C  6 0 6 0 5- 4 ,  Equipment reliability testing – Part 4:  Statistical procedures for exponential
distribution – Point estimates,  confidence intervals,  prediction  intervals and tolerance intervals

I E C  6 0 8 1 2 ,  Analysis techniques for system reliability – Procedure for failure mode and effects
analysis (FMEA)

I E C  6 1 0 2 5 ,  Fault tree analysis (FTA)

I E C  6 1 1 6 0 ,  Formal design  review

I E C  6 1 1 6 4 ,  Reliability growth – Statistical test and estimation methods

___________

1   S e co n d  e d i ti on  to  b e  p u b l i s h e d .

2  S e co n d  e d i ti on  to  b e  p u b l i s h e d .
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3  Terms and  defin i tions

F or th e  pu rp os es  of th i s  d ocu m e n t,  th e  fo l l o wi n g  term s  a n d  d efi n i ti o n s  a pp l y.

N O TE  1   C e rta i n  te rm s  com e  from  I E C  60 0 5 0 ( 1 9 1 )  a n d ,  wh e re  th i s  i s  th e  ca s e ,  th e  co n ce p t from  th a t  p u b l i ca ti o n  i s
re fe re n ce d  i n  s q u a re  b ra cke ts  a fte r th e  d e fi n i ti on .  I S O  9 0 0 0 : 2 0 0 0  i s  u s e d  a s  re fe re n ce d  to  q u a l i ty voca b u l a ry.

N O TE  2   F o r a n a l ys i s  o f th e  re l i a b i l i ty g ro wth  te s t  d a ta ,  i t  i s  i m p o rta n t to  d i s ti n g u i s h  b e twe e n  th e  te rm s  “ fa i l u re
i n te n s i ty”  ( for re p a i re d  i te m s )  a n d  “ fa i l u re  ra te ”  o r “ i n s ta n ta n e ou s  fa i l u re  ra te ”  ( fo r n o n -re p a i re d  o r o n e -s h o t  i te m s )
d e fi n e d  i n  I E C  6 0 0 5 0 (1 9 1 ) .

3. 1
i tem
e n ti ty
a n y p art,  com p on e n t,  d e vi ce,  s u b s ys tem ,  fu n cti o n a l  u n i t,  e q u i p m en t or s ys tem  th at  ca n  b e
i n d i vi d u a l l y co n s i d e re d

N O TE   An  i te m  m a y con s i s t  of h a rd wa re ,  s o ftwa re  or b oth ,  a n d  m a y a l s o,  i n  p a rti cu l a r ca s e s ,  i n cl u d e  p e o p l e .

[I E C  6 0 0 50 ,  1 9 1 - 0 1 - 0 1 ]

3.2
rel iabi l i ty improvement
p roces s  u n d erta ken  wi th  th e  d e l i bera te  i n te n ti o n  of i m pro vi n g  th e  re l i a b i l i ty pe rform a n ce
b y e l i m i n a ti n g  ca u s es  of s ys tem a ti c  fa i l u res  a n d /or b y re d u ci n g  th e  p ro b ab i l i ty of occu rren ce
of o th er fa i l u re s

[I E C  6 0 0 50 ,  1 9 1 - 1 7 - 0 5 ]

N O TE  1   Th e  m e th od  d e s cri b e d  i n  th i s  s ta n d a rd  i s  a i m e d  a t  m a ki n g  co rre cti ve  m o d i fi ca ti o n s  a i m e d  a t  re d u ci n g
s ys te m a ti c  we a kn e s s e s  or re d u c i n g  th e i r l i ke l i h oo d  of o ccu rre n ce .

N O TE  2   F or a n y i te m ,  th e re  a re  l i m i ts  to  p ra cti ca b l e  a n d  e co n o m i c i m p ro ve m e n t  a n d  to  a ch i e va b l e  g ro wth .

3.3
rel iabi l i ty g rowth
con d i ti o n  ch a racteri ze d  by a  pro g res s i ve  i m pro vem en t of a  re l i a b i l i ty p e rform an ce m e a s u re
of a n  i tem  wi th  ti m e

[I E C  6 0 0 50 ,  1 9 1 - 1 7 - 0 4 ]

N O TE   M o d e l l i n g  ( p roj e cti o n )  a n d  a n a l ys i s  o f re l i a b i l i ty i m p ro ve m e n t  d u ri n g  th e  d e s i g n  p h a s e  i s  b a s e d  o n  th e
s ta n d a rd  e s ti m a ti o n  of th e  e xp e cte d  p ro d u ct re l i a b i l i ty wi th i n  a  g i ve n  ti m e  p e ri od .

3.4
integrated  rel i abi l i ty engineering
e n g i n e e ri n g  to ol ,  co n s i s ti n g  of a  m u l ti tu d e  of re l i a b i l i ty/d e p e n d a b i l i ty m e th od s  i n te g rate d  i n to
a l l  e n g i n e eri n g  s tag es  a n d  a cti vi ti es  re g ard i n g  a  pro d u ct,  from  th e  co n ce p tu a l  p h as e  th rou g h
i ts  u s e  i n  th e  fi e l d  b y a  com b i n ati on  of co n tri b u ti on s  from  a l l  re l e va n t  s takeh o l d ers

3.5
product rel i abi l i ty goal
re l i a b i l i ty g oa l  for a  pro d u ct b as e d  o n  ce rta i n  corp ora te  ta rg e ts ,  m arke t re q u i rem e n ts  or
d es i re d  m i s s i o n  s u cces s  p rob a b i l i ty th a t i s  re as on ab l y a ch i e vab l e  a ccord i n g  to  th e  p as t
h i s tory a n d  tech n i ca l  e vol u ti o n

N O TE   F o r s om e  p ro j e cts ,  th e  re l i a b i l i ty g o a l  i s  s e t  b y th e  cu s to m e r.  Th e  p ro d u ct  s p e ci fi c  g o a l  i s  th e  ta rg e t va l u e
o f th e  re l i a b i l i ty g ro wth  p roce s s .

3.6
systematic  weakness
we akn es s ,  wh i ch  ca n  b e  e l i m i n ated ,  or i ts  effects  re d u ced ,  o n l y b y a  m od i fi ca ti o n  of th e
d es i g n  or m an u factu ri n g  p roce s s ,  o pe ra ti o n al  proce d u res ,  d ocu m e n ta ti on  or o th e r re l e va n t
factors ,  or b y re p l a cem e n t of s u bs tan d ard  com po n e n ts  b y com po n e n ts  of p ro ve n  s u p eri or
re l i a b i l i ty

N O TE  1   A s ys te m a ti c  we a kn e s s  ofte n  re s u l ts  i n  a  fa i l u re  th a t  i s  re l a te d  to  a  we a kn e s s  i n  th e  d e s i g n  o r
a  we a kn e s s  o f th e  m a n u fa ctu ri n g  p ro ce s s  o r d o cu m e n ta ti o n .

www.standards. com. au                                                                                                                                                       ©  Standards  Austral i a

2

Full document details: AS IEC 61014-2004 (2016)

http://www.avadocuments.com/doc/as-iec-61014-2004-2016
http://www.avadocuments.com/doc/as-iec-61014-2004-2016


N O TE  2   Re p a i r o r re p l a ce m e n t  (o r re -ru n  i n  ca s e  of s o ftwa re )  wi th o u t m o d i fi ca ti o n  i s  l i ke l y to  l e a d  to  re cu rre n t
fa i l u re s  o f a  s i m i l a r ki n d .

N O TE  3   S o ftwa re  we a kn e s s e s  a re  a l wa ys  s ys te m a ti c.

3.7
residual  weakness
we akn e s s ,  wh i ch  i s  n o t s ys te m a ti c

N O TE  1   I n  th i s  ca s e ,  ri s k of re cu rre n t fa i l u re  o f a  s i m i l a r ki n d  i s  s m a l l  o r e ve n  n e g l i g i b l e ,  wi th i n  th e  e xp e cte d  te s t
ti m e  s ca l e .

N O TE  2   S o ftwa re  we a kn e s s e s  ca n n ot  b e  re s i d u a l .

3.8
fai lu re
term i n a ti o n  of th e  a b i l i ty of an  i tem  to  p e rform  a  req u i re d  fu n cti on

N O TE  1   Afte r fa i l u re  th e  i te m  h a s  a  fa u l t.

N O TE  2   “F a i l u re ”  i s  a n  e ve n t,  a s  d i s ti n g u i s h e d  from  “ fa u l t” ,  wh i ch  i s  a  s ta te .

[I E C  6 0 0 5 0 , 1 9 1 - 0 4 - 0 1 ]

N O TE  3   Th e  te rm  “ te rm i n a ti o n ”  i m p l i e s  th a t  th e  p rod u ct  h a d  th e  a b i l i ty to  p e rform  a  re q u i re d  fu n cti o n  a n d  th e n
l os t  i t.  O n ce  th e  s ys te m  d e s i g n  i s  ca p a b l e  of m e e ti n g  th e  s p e ci fi e d  p e rfo rm a n ce  re q u i re m e n t,  th e n  re l i a b i l i ty fa i l u re
i s  th e  te rm i n a ti o n  of th i s  ca p a b i l i ty.

3.9
fai lure  mode
m an n e r i n  wh i ch  a n y s ys te m  or com p on e n t ce as es  to  pe rfo rm  i ts  re s p ecti ve  d e s i g n ed
op e rati o n

N O TE  1   A fa i l u re  m o d e  m a y b e  ch a ra cte ri z e d  b y i ts  fre q u e n cy o f o ccu rre n ce  or b y p ro b a b i l i ty of i ts  o ccu rre n ce  to
i n cl u d e  i n to  th e  s ys te m ’ s  o r com p on e n t’ s  re l i a b i l i ty.

N O TE  2   To  a d d re s s  th e  re l i a b i l i ty o f a  s ys te m ,  fu n d a m e n ta l l y i ts  co rre s p o n d i n g  fa i l u re  m od e s ,  th e  ca u s e s  o f th e s e
fa i l u re  m od e s ,  a n d  th e  fre q u e n c y o r p ro b a b i l i ty o f o ccu rre n ce  o f th e s e  m o d e s  u n d e r th e  s ys te m ’ s  i n te n d e d  u s e
e n vi ro n m e n t  n e e d  to  b e  a d d re s s e d .

3. 1 0
relevant fai lu re
fai l u re  th at  s h o u l d  b e  i n cl u d e d  i n  i n te rpre ti n g  tes t or op erati o n a l  res u l ts  o r i n  ca l cu l a ti n g  th e
va l u e  of a  re l i a b i l i ty p erform an ce  m eas u re

N O TE  1   Th e  cri te ri a  for i n cl u s i on  s h o u l d  b e  s ta te d .

[I E C  6 0 0 50 ,  1 9 1 - 0 4 - 1 3 ]

N O TE  2   Th e  cri te ri a  fo r i n cl u s i on  a re  s ta te d  i n  6 . 4 . 6 .

3. 1 1
non-relevant  fai lure
fai l u re  th at  s h o u l d  b e  excl u d e d  i n  i n terp re ti n g  tes t o r o p erati o n a l  res u l ts  or i n  ca l cu l ati n g
th e  va l u e  of a  re l i a b i l i ty p e rform a n ce m e as u re

[I E C  6 0 0 50 ,  1 9 1 - 0 4 - 1 4 ]

N O TE   Th e  cri te ri a  fo r cl a s s i fyi n g  fa i l u re s  a s  n o t  re l e va n t a re  s ta te d  i n  6 . 4 . 5 .

3. 1 2
systematic  fai lure
fai l u re  th at exh i b i ts ,  after a  p h ys i cal ,  ci rcu m s ta n ti a l  or d e s i g n  a n al ys i s ,  a  co n d i ti o n  or p a tte rn
of fa i l u re  th a t m a y b e  expe cte d  to  cau s e  recu rre n ce

N O TE  1   C orre cti ve  m a i n te n a n ce  wi th o u t  m od i fi ca ti o n  d o e s  n o t  u s u a l l y e l i m i n a te  th e  fa i l u re  ca u s e .

N O TE  2   A s ys te m a ti c  fa i l u re  ca n  b e  i n d u ce d  a t  wi l l  b y s i m u l a ti n g  th e  fa i l u re  ca u s e .

N O TE  3   I n  th i s  s ta n d a rd ,  a  s ys te m a ti c  fa i l u re  i s  i n te rp re te d  a s  a  fa i l u re  re s u l ti n g  fro m  a  s ys te m a ti c  we a kn e s s .

3. 1 3
residual  fai lu re

fai l u re  res u l ti n g  from  a  res i d u al  we a kn es s
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Categories  of fai lu res  observed  in  a  rel i abi l i ty growth  test programme

3.1 4
fai lu re  category A
s ys tem ati c fai l u re  experi e n ce d  i n  tes t  for wh i ch  m an a g e m e n t d eci d es  n o t to  a tte m p t correcti ve
m od i fi cati o n ,  d u e  to  cos t,  ti m e ,  te ch n o l og i ca l  con s tra i n ts  or o th e r re as on s

3. 1 5
fai lu re  category B
s ys tem ati c fa i l u re  e xp eri e n ce d  i n  te s t  for wh i ch  m an a g em en t d eci d es  to  a ttem pt correcti ve
m od i fi cati o n

N O TE   F a i l u re  ca te g o ri za ti o n  i s  n o t  a p p l i ca b l e  fo r re l i a b i l i ty g ro wth  i n  th e  p rod u ct  d e s i g n  p h a s e  a s  th e  vi e w o n
p o te n ti a l  fa i l u re  m od e s  i s  e n ti re l y d i ffe re n t.  H e re ,  a l l  co m p on e n ts  cou l d  p o te n ti a l l y fa i l  i n  o n e  m od e  o r a n o th e r,  b u t
th e  l i ke l i h oo d  a n d  con s e q u e n ce  of s u ch  a n  e ve n t  m a y b e  ve ry d i ffe re n t.  F a i l u re  m o d e s  a n d  th e i r p o te n ti a l  ca u s e s
th a t  m a y b e  h i g h l y l i ke l y to  o ccu r a re  a d d re s s e d  fi rs t,  a n d ,  i f re s o u rce s  a n d  s ch e d u l e s  a l l o w,  oth e r fa i l u re  m od e s ,
l e s s  l i ke l y to  o ccu r,  a re  a d d re s s e d .  A p ro d u ct  wi th  a  h i g h  n u m b e r o f com p o n e n ts  wh e re  e a c h  o f th o s e  m i g h t  h a ve
m u l ti p l e  fa i l u re  m od e s ,  a n d  e a ch  of th e  fa i l u re  m o d e s  m i g h t  h a ve  m u l ti p l e  ca u s e s ,  m i g h t  re q u i re  a  g re a t a m o u n t  of
e ffo rt  to  cl a s s i fy a n d  th e n  re -cl a s s i fy e a c h  o f th e  fa i l u re  m o d e s  or ca u s e s ,  too  cu m b e rs o m e  a n d  co s tl y to  j u s ti fy th e
cl a s s i fi ca ti on .  As  th e  fa i l u re  cl a s s i fi ca ti o n  d o e s  n ot  a d d  a n y va l u e ,  i t  i s  n o t  a p p l i e d  d u ri n g  th e  re l i a b i l i ty g ro wth
e ffo rt  i n  th e  p ro d u ct  d e s i g n  p h a s e .

3. 1 6
fau l t
s ta te  of a n  i te m  ch a ra cteri ze d  b y i n a b i l i ty to  pe rform  a  re q u i re d  fu n cti o n ,  e xcl u d i n g  th e
i n a b i l i ty d u ri n g  pre ve n ti ve  m ai n te n a n ce or o th e r p l a n n e d  acti on s ,  or d u e  to  l ack of extern a l
res o u rces

N O TE   A fa u l t  i s  ofte n  th e  re s u l t  o f a  fa i l u re  of th e  i te m  i ts e l f b u t  m a y e xi s t  wi th o u t  p ri o r fa i l u re .

[I E C  6 0 0 50 ,  1 9 1 - 0 5- 0 1 ]

3. 1 7
fau l t  mode

on e  of th e  p os s i b l e  s tates  of a  fa u l ty i te m ,  for a  g i ve n  re q u i re d  fu n cti on

[I E C  6 0 0 50 ,  1 9 1 - 0 5- 2 2 ]

N O TE   Th e  u s e  o f th e  te rm  “ fa i l u re  m od e ”  i n  th i s  s e n s e  i s  a l l o we d  fo r i d e n ti fi ca ti o n  o f a  p ote n ti a l  i te m  o r
com p o n e n t fa i l u re .

3. 1 8
instantaneous  rel i abi l i ty measure
re l i a b i l i ty m eas u re  for a n  i tem  at  a  g i ve n  p o i n t ( p as t  o r pres e n t)  i n  a  re l i a b i l i ty g ro wth
p ro g ra m m e

N O TE  1   Th e  re l i a b i l i ty m e a s u re  u s e d  i n  d e s i g n  a n a l ys i s  i s  th e  e xp e cte d  p rod u ct re l i a b i l i ty i n  a  p re d e te rm i n e d
ti m e ,  o r i ts  e q u i va l e n t  fa i l u re  i n te n s i ty ca l cu l a te d  fro m  th e  a s s e s s e d  p ro d u ct re l i a b i l i ty a s s oci a te d  wi th  a  t i m e  p e ri od
o f i n te re s t.

N O TE  2   O cca s i o n a l l y,  th e  re l i a b i l i ty m e a s u re  ca n  b e  e xp re s s e d  i n  te rm s  of e q u i va l e n t  M TB F  o r M TTF  a l s o
ca l cu l a te d  fro m  th e  a s s e s s e d  p ro d u ct  re l i a b i l i ty a s s oci a te d  wi th  a  t i m e  p e ri o d  o f i n te re s t.

N O TE  3   W h e n e ve r t i m e  i s  u s e d  i n  th i s  s ta n d a rd ,  i t  ca n  b e  s u b s ti tu te d  b y o th e r co u n ts  s u ch  a s  cycl e s ,  d i s ta n ce
tra ve l l e d  ( m i l e s ,  ki l o m e tre s ) ,  o r co p i e s .

N O TE  4   I n  th i s  s ta n d a rd ,  th e  te rm  fa i l u re  i n te n s i ty i s  u s e d  fo r a  re l i a b i l i ty m e a s u re  o f a  re p a i ra b l e  s ys te m ,  b u t
te rm s  l i ke  fa i l u re  ra te ,  i n s ta n ta n e o u s  fa i l u re  ra te ,  M TB F ,  o r M TT F  ca n  b e  s u b s ti tu te d  a s  a p p ro p ri a te .  F u rth e r,  th e
s ys te m  i s  a s s u m e d  re p a i ra b l e  u n l e s s  s p e ci fi ca l l y s ta te d  oth e rwi s e .

N O TE  5   Th e  re l i a b i l i ty m e a s u re s  fo r a  s ys te m  com m on l y u s e d  i n  te s t  a re  th e  ( i n s ta n ta n e o u s )  fa i l u re  i n te n s i ty
( I E V 1 9 1 -1 2 - 0 4 )  or th e  m e a n  o p e ra ti n g  t i m e  b e twe e n  fa i l u re s  ( M TB F )  ( I E V 1 9 1 -1 2 -0 9 )  a s  we l l  a s  th e
( i n s ta n ta n e o u s )  fa i l u re  ra te  ( I E V 1 9 1 -1 2 -0 2 )  or th e  m e a n  ti m e  to  fa i l u re  ( M TTF )  ( I E V 1 9 1 -1 2 - 0 7 ) .

N O TE  6   Va l u e s  o f re l i a b i l i ty m e a s u re s  a re  e s ti m a te d  b y re l i a b i l i ty g ro wth  m o d e l s  d e te rm i n e d  for p ro d u ct
i m p ro ve m e n t i n  th e  d e s i g n  a n d  th e  te s t  p h a s e  s e p a ra te l y.
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3. 1 9
extrapolated  rel iabi l i ty measure
re l i a b i l i ty m ea s u re  for a n  i te m ,  p re d i cte d  for a  g i ven  fu tu re  p o i n t  i n  a  re l i a b i l i ty g ro wth
tes t pro g ra m m e,  wh e re  th e  corre cti ve  m od i fi ca ti o n s  a re  prom ptl y i n tro d u ce d  th ro u g h ou t
th e  p ro g ra m m e

N O TE  1   Th e  d e fi n i ti o n  o f th e  m o d i fi e r “ e xtra p o l a te d ”  ( I E V 1 9 1 -1 8 -0 3 )  a p p l i e s  h e re  b u t  i s  re s tri cte d  to  t i m e .

N O TE  2   Th e  p re vi o u s  te s t  co n d i ti on s  a n d  co rre cti ve  m o d i fi ca ti on  p ro c e d u re s  a re  a s s u m e d  to  con ti n u e  u n ch a n g e d .

N O TE  3   Th e  va l u e  o f th e  re l i a b i l i ty m e a s u re  i s  e s ti m a te d  b y a  re l i a b i l i ty g ro wth  m od e l  a p p l i e d  to  th e  p re vi o u s  d a ta
a n d  th e  s a m e  tre n d  i s  a s s u m e d  to  a p p l y a l s o  to  th e  fu tu re  p e ri o d  o f th e  p ro g ra m m e .

N O TE  4   Th e  re l i a b i l i ty m e a s u re s  com m o n l y u s e d  a re  th e  ( i n s ta n ta n e o u s )  fa i l u re  i n te n s i ty ( I E V 1 9 1 -1 2 -0 4 )  o r th e
m e a n  op e ra ti n g  ti m e  b e twe e n  fa i l u re s  ( M TB F )  ( I E V 1 9 1 -1 2 -0 9 )  a s  we l l  a s  th e  ( i n s ta n ta n e o u s )  fa i l u re  ra te
( I E V 1 9 1 -1 2 -0 2 )  o r th e  m e a n  ti m e  to  fa i l u re  ( M TTF )  ( I E V 1 9 1 -1 2 -0 7 ).

N O TE  5   E xtra p o l a te d  re l i a b i l i ty m e a s u re  i s  n ot  a p p l i ca b l e  fo r u s e  i n  a  re l i a b i l i ty g ro wth  p ro g ra m m e  d u ri n g  th e
d e s i g n  p h a s e .

3.20
projected  rel i abi l i ty measure
re l i a b i l i ty m eas u re  pre d i cte d  for a n  i tem  as  a  con s e q u e n ce  of th e  s i m u l ta n eou s  i n tro d u cti on  of
a  n u m ber of correcti ve  m od i fi cati o n s

N O TE  1   Th e  m o d i fi ca ti o n s  a re  o fte n  i n tro d u ce d  b e twe e n  two  s u cce s s i ve  p h a s e s  i n  th e  p rog ra m m e .

N O TE  2   Th e  re l i a b i l i t y m e a s u re s  co m m o n l y u s e d  i n  th e  fo rm a l  re l i a b i l i ty g ro wth  te s t  a re  th e  ( i n s ta n ta n e o u s )
fa i l u re  i n te n s i ty ( I E V 1 9 1 -1 2 - 0 4 )  o r th e  m e a n  o p e ra ti n g  t i m e  b e twe e n  fa i l u re s  ( M TB F )  ( I E V 1 9 1 -1 2 -0 9 )  a s  we l l  a s
th e  ( i n s ta n ta n e o u s )  fa i l u re  ra te  ( I E V 1 9 1 -1 2 -0 2 )  o r th e  m e a n  ti m e  to  fa i l u re  ( M TTF )  ( I E V 1 9 1 -1 2 -0 7 ) .

N O TE  3   Re l i a b i l i ty m e a s u re  d u ri n g  re l i a b i l i ty g ro wth  i n  th e  d e s i g n  p h a s e  i s  th e  p ro d u ct  re l i a b i l i ty p ro j e cte d  fo r th e
ti m e  p e ri od  of i n te re s t  s u ch  a s  wa rra n ty p e ri od  o r m i s s i o n  d u ra ti o n .

N O TE  4   Th e  va l u e s  o f th e s e  m e a s u re s  a re  e s ti m a te d  b y a  re l i a b i l i ty g ro wth  m o d e l .

3.21
usage profi le
d e tai l e d  i n form a ti o n  o n  e n vi ro n m e n ta l  a n d  o p era ti on a l  as p ects ,  th e i r l e ve l s  an d  co n te n t,
d u ra ti o n ,  a n d  s e q u e n ce ,  e xpe cted  to  b e  e n co u n te re d  i n  a  n e w pro d u ct

3.22
field  performance report

s u m m a ry a n d  an a l ys i s  of th e  fi e l d  d ata  p erti n e n t to  th e  prod u ct  to  b e  d es i g n e d

3.23
product  specification  for rel i abi l i ty
d es cri pti o n  of e xp ecte d  prod u ct perform an ce  for th e  s p eci fi e d  ti m e p eri od  u n d e r th e  e xp ected
u s a g e  p rofi l e

3.24
rel iabi l i ty and  l i fe  test
tes t ( e n vi ro n m e n ta l  or o th e r s tres s )  d e s i g n e d  to  p ro ve  or es ti m a te  p ro b a b i l i ty of occu rren ce  of
fai l u re  m od e s  or th e i r re s p e cti ve  ca u s es  wh en  th os e  e s ti m a te s  are  d i ffi cu l t  to  m ake s o l e l y
b y a n a l ys i s

N O TE   O p e ra ti o n a l  te s t  ( l i fe  te s ti n g )  i s  ca rri e d  ou t  o n  a  p ro d u ct to  d e m o n s tra t e  re l i a b i l i ty.

3.25
rel iabi l i ty g rowth  plann ing
p l a n  of re l i a b i l i ty acti vi ti e s  s u ch  as  a n a l ys es ,  com po n en ts  a n d  m a te ri a l s  s e l ecti on  a n d  te s ti n g

th a t wo u l d  as s u re  i n crea s e  i n  p ro d u ct re l i a b i l i ty

N O TE   Th e  s a m e  te rm  ca n  a l s o  re fe r to  p l a n n i n g  o f th e  m a g n i tu d e  a n d  th e  q u a n ti ty o f d e s i g n  i m p ro ve m e n ts
n e ce s s a ry to  a tta i n  th e  p rod u ct  re l i a b i l i ty g oa l .  Th i s  p l a n n i n g  co n s i s ts  of a n  a n a l yti ca l  re p re s e n ta ti o n  of th e  co u rs e
o f re l i a b i l i ty g ro wth  i n  d e s i g n  a n d  g i ve s  a n  e s ti m a te  o f th e  n u m b e r a n d  m a g n i tu d e  of d e s i g n  ch a n g e s
( i m p ro ve m e n ts )  n e c e s s a ry to  a tta i n  th e  re l i a b i l i ty g oa l .
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3.26
prel im inary rel i abi l i ty estimates

e s ti m ates  m ad e  for n e w pro d u ct b as e d  o n  i n h eri ted  d es i g n

3.27
prel im inary rel i abi l i ty al location
re l i a b i l i ty a pp orti o n ed  to  th e  p arts  of d es i g n  wh ere,  b ecau s e  of th e  l ack of i n form ati o n ,

p re l i m i n ary es ti m ate s  ca n n o t b e  m ad e

3.28
design  gu idel ines

d ocu m en t wi th  d es i g n  ru l e s  th a t po i n t  o u t kn o wn  d es i g n  cri teri a  for re l i a b i l i ty e n h a n ce m e n t

3.29
continuous  design  rel i abi l i ty assessment
u p d a ti n g  re l i a b i l i ty a s s e s s m en t of th e  n e w prod u ct  con cu rre n tl y wi th  th e  d es i g n  e vo l u ti on  a n d
tes ti n g  of com p o n e n ts  an d  s u bs ys tem s

3.30
FMEA and  fai lure  mode  mi tigation
i d e n ti fi ca ti o n  of cri ti ca l  an d /or s afe ty- re l ate d  fa i l u re  m od e s ,  th e i r cau s e s  a n d  effects  a n d

e s ti m ati o n  of l i ke l i h oo d  of th e i r occu rren ce  re g ard i n g  prod u ct u s a g e  profi l e ,  a n d  l i fe

N O TE   M i ti g a ti o n  a d d re s s e s  ca u s e s  a n d  e ffe cts  o f fa i l u re  m o d e s  wi th  h i g h  s e ve ri ty a n d  p ro b a b i l i ty o f o ccu rre n ce .
A ve ry u s e fu l  too l  i n  fa i l u re  m od e  a n a l ys i s  of a  d e s i g n  i s  fo u n d  to  b e  fa u l t  tre e  a n a l ys i s ,  wh i ch  i s  a  l o g i ca l
re p re s e n ta ti o n  of h a rd wa re  a n d  a s s o ci a te d  fa i l u re  m od e s .

3.31
key components
th os e  com p o n e n ts ,  wh i ch  are  d e term i n e d  to  be  es s e n ti a l  for th e  i n te n d e d  pro d u ct
p erform a n ce an d  wh i ch  are  e va l u a te d  a n d  s e l ecte d  o n  th e  bas i s  of a va i l a b l e  a n d  s ati s factory
re l i a b i l i ty a n d  e n vi ro n m en ta l  i n form ati o n

3.32
final  rel iabi l i ty report
com pi l ati on  of m e th od s ,  a n a l ys e s ,  te s ts ,  res u l ts ,  l e s s o n s  l e a rn e d ,  m i ti g a te d  co n s e q u en ces  of
fai l u re  m od es ,  cri ti ca l  com pon e n ts  a n d  fi n d i n g s  o n  th e i r rel i a bi l i ty,  a ch i e ve d  re l i a b i l i ty g ro wth
a n d  th e  fi n al  re l i a b i l i ty es ti m ate  a n d  e va l u a ti on  of th e  co n fi d en ce  i n  th e  re l i ab i l i ty a n d  i n teg ri ty
of th e  p ro d u ct

N O TE   Th e  re p o rt  a rch i ve s  th e  i n fo rm a ti on  to  b e  u s e d  a s  a  s o u rce  o f i n fo rm a ti on ,  re fe re n ce s ,  re p o rts ,  a n d
a  s ta rti n g  p o i n t  for th e  n e xt  ve rs i o n  o r s i m i l a r p ro d u ct.

3.33
rel iabi l i ty assessment of product changes

e va l u ati on  of ch a n g e s  of com pon e n ts ,  d e s i g n  or m an u fa ctu ri n g  proces s  o n  pro d u ct rel i a b i l i ty

N O TE   Th e  ch a n g e s  m a y re s u l t  fro m  corre cti ve  a cti o n s ,  cos t  re d u cti on s  o n  p rod u cts  o r ch a n g e s  i n  th e  p ro d u cti o n
p roce s s .

3.34
continu ing  rel i abi l i ty testing
re l i a b i l i ty tes ti n g  o n  o n g oi n g  l ot of prod u cti o n  to  veri fy th a t th e  pro d u ct re l i ab i l i ty h as  n ot  be e n
com prom i s e d  b y th e  m an u factu ri n g  p roces s e s  or a  l o t of com p o n e n ts  of i n feri o r q u a l i ty

3.35
FRACAS
fai l u re  rep orti n g  a n a l ys i s  a n d  co rre cti ve  acti on  s ys tem ,  cl os e d  l oo p  s ys tem  for tra cki n g  a n d
b ri n g i n g  d es i g n  i s s u es  to  cl os u re

N O TE   As  a  d a ta b a s e ,  i t  i s  a  s o u rce  of i n fo rm a ti on  o n  te s t  a n d  fi e l d  e xp e ri e n ce d  fa i l u re  m od e s  o n  p rod u cts  re l a te d
to  th e  n e w d e s i g n .  Th e  a n a l ys i s  m a y th e n  a d d re s s  p o te n ti a l  of e xi s te n ce  o f th os e  fa i l u re  m o d e s  i n  th e  d e s i g n  b e i n g
a n a l ys e d .
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