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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
DEPENDABILITY MANAGEMENT –  

 
Part 3-4:  Appl ication  gu ide  –  

Specification  of dependabi l i ty requirements  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  national  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  
i n  add i ti on  to  other acti vi ti es,  I EC pub l i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  Techn ical  Reports,  
Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC Publ i cation(s)”) .  Thei r 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ izati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternational  Organ ization  for 
S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two organ izati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Commi ttees.  

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC  
Publ i cations  i s  accurate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any  
m is i n terpretation  by  any end  user.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  u ndertake  to  app ly I EC Publ i cations  
transparentl y  to  the  maximum  extent  poss ible  i n  thei r nati onal  and  reg i ona l  publ i cations.  Any d i vergence  between  
any I EC Publ i cation  and  the  correspond ing  national  or reg iona l  publ i cati on  shal l  be  cl earl y  i n d icated  i n  the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent certi fi cati on  bod ies  provide  conform i ty  
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i ble  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ ications  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty  that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subj ect  of patent  
ri gh ts.  I EC shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t ri gh ts .  

I EC 60300-3-4  has  been  prepared  by I EC techn ical  committee  56:  Dependabi l i ty.  I t  i s  an  
I n ternational  Standard .  

Th is  th i rd  ed i ti on  cancels  and  replaces  the  second  ed i tion  publ ished  in  2007.  Th is  ed i ti on  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i tion  i ncludes  the  fo l lowing  s i gn i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

a)  cons istency wi th  the  other of the  s ix  core  I EC dependabi l i ty  standards;  

b)  a  process  for defi n ing  requ i rements  has  been  i ncluded ;  

c)  the  defin i tions  and  l anguage used  have  been  made  cons istent wi th  other system  re lated  
standards.  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents:  

Draft  Report  on  voti ng  

56/1 932/FDIS  56/1 939/RVD  

 
Fu l l  i n formation  on  the  voti ng  for i ts  approval  can  be  found  in  the  report  on  voti ng  i nd icated  in  
the  above  tab le.  

The  l anguage  used  for the  development of th is  I n ternational  Standard  i s  Eng l ish .  

Th is  document was  drafted  in  accordance  wi th  I SO/IEC D irectives,  Part 2 ,  and  developed  in  
accordance wi th  I SO/IEC  D i rectives,  Part  1  and  I SO/IEC D irectives,  I EC  Supplement,  avai l able  
at  www. iec.ch/members_experts/refdocs.  The  main  document types  developed  by I EC are  
described  in  greater detai l  at  www. iec.ch/standardsdev/publ ications.  

A l i st  of a l l  parts  i n  the  I EC  60300  series,  publ i shed  under the  general  t i t l e  Dependability 
management,  can  be  found  on  the  I EC websi te.  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty  date  i nd icated  on  the  I EC websi te  under webstore. iec.ch  i n  the  data  re lated  to  the  
speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

 

IMPORTANT – The "colour inside" logo on  the cover page of this document indicates that it 
contains colours which are considered to be useful  for the correct understanding of its 
contents.  Users should  therefore print this document using a colour printer.  
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INTRODUCTION  

Dependabi l i ty  i s  the  ab i l i ty to  perform  as  and  when  requ i red .  A dependable  i tem  is  one  where  
there  i s  j usti fied  confidence  that  i t  operates  as  des i red  and  satisfies  agreed  stakeholder 
expectations.  

Dependabi l i ty  has  many attributes,  bu t i s  usual ly  characterized  in  terms  of re l i abi l i ty,  
main ta inabi l i ty,  and  supportabi l i ty,  and  the  derived  characteristic  of avai labi l i ty.  Dependabi l i ty  
a lso  i ncludes  the  performance  characteristics  such  as  durabi l i ty,  testabi l i ty  and  restorabi l i ty  as  
wel l  as  securi ty  and  i n tegri ty,  particu larly  in  relation  to  software-based  systems.  

Dependabi l i ty  i s  an  important attribute  that affects  the  value  i tems  generate.  Consequently,  
re levant dependabi l i ty attribu tes  shou ld  be  defined  and  speci fi ed  in  add i ti on  to  functional  
performance requ i rements  and  phys ical  attribu tes.  Wh i lst  main ly  addressing  system  and  
equ ipment l evel  dependabi l i ty,  many of the  techn iques  described  i n  the  various  dependabi l i ty 
re lated  I EC  standards  may a lso  be  appl i ed  to  products  or at  the  componen t l evel .  The  term  
" i tem"  is  used  throughout th is  document to  mean  an  i nd ividual  part,  component,  device,  
functional  un i t,  off-the-shel f (OTS)  equ ipment,  subsystem,  or system.  The  i tem  may cons ist  of 
hardware,  software,  people  or any combination  thereof (see  I EC  60050-1 92).  I n  order to  refer 
to  a  speci fic kind  of " i tem",  terms  l i ke  component,  OTS,  product or l arge  open  system  are  used .  

Dependabi l i ty  attributes  may be  speci fied  for an  i nd ividual  system  or product (for example,  a  
veh icle)  and /or a  group of s imi lar systems  or products  (for example,  a  fl eet of s im i l ar veh icles).  

Dependabi l i ty  attributes  may be  speci fied  us ing  e i ther quanti tative  and/or qual i tative  measures.  
I n  order to  assess  the  values  of some  of the  dependabi l i ty  attribu tes  ach ieved ,  s tatistical  
methods  may be  necessary.  

The  l evels  of re l iabi l i ty,  main tainabi l i ty,  supportabi l i ty  and  avai l abi l i ty ach ieved  by an  i tem  
depend  on  the  cond i ti ons  under wh ich  i t  i s  real ized ,  u ti l i zed ,  main ta ined  and  supported  and  a lso  
on  the  l i fe  profi l e  of the  system.  The  requ irements  i n  the  dependabi l i ty speci fication ,  shou ld  
a lso  define  the  fol lowing :  

•  cond i tions  under wh ich  the  i tem  is  s tored ,  transported ,  real ized  and  u ti l i zed ;  

•  l i fe  profi l e  and  expected  usefu l  l i fe;  

•  main tenance pol icies;  

•  avai l able  support.  

Dependabi l i ty  attribu tes  may be  speci fi ed ,  a long  wi th  other performance  characteristics,  i n  
various  ways  depend ing  on  the  s i tuation .  I n  a  bas ic proj ect  con text where  an  acqu i rer obtains  
an  i tem  from  a  suppl ier,  three  main  types  are:  

1 )  speci fications  wri tten  by the  suppl ier;  

2)  speci fications  wri tten  by the  acqu i rer;  

3)  speci fications  mutual ly  agreed  or wri tten  by the  suppl ier and  the  acqu irer.  

The  gu idance  i n  th is  document i s  appl icable  to  a l l  three  types  of speci fi cations  and  may be  
adapted  to  other s i tuations  as  needed .  

Th is  document provides  gu idance  for wri ti ng  dependabi l i ty requ i rements  i n  speci fications,  
together wi th  a  means  of assuring  the  ach ievement of those  requ i rements .  
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Th is  document i s  one  of the  s ix " top  l evel "  i n terrelated  dependabi l i ty standards  that provide  
managers  and  techn ica l  personnel  wi th  gu idance  on  how to  effectively p lan  and  implement 
dependabi l i ty  activi ti es.  As  such ,  th is  document shou ld  be  used  i n  con junction  wi th :  

•  I EC  60300-1  [1 ] 1 ,  wh ich  h i gh l i gh ts  the  importance  and  benefi ts  of manag ing  dependabi l i ty.  
I t  g ives  gu idance on  dependabi l i ty  activi ties  and  how to  i n tegrate  them  i n to  an  existing  
management system  and  l i fe  cycle  processes;  

•  I EC 60300-3-1  [2 ] ,  I EC 60300-3-1 0  [3] ,  I EC 60300-3-1 4  [4]  wh ich  provide  gu idance on  how 
to  identi fy and  apply appropriate  analys is  and  assurance techn iques  for re l i ab i l i ty,  
main ta inabi l i ty (and  main tenance)  and  supportabi l i ty (and  support)  respectively.  A standard  
to  cover avai labi l i ty  i s  pl anned .  

 

  

____________ 

1   Numbers  i n  square  brackets  refer to  the  B i b l i ography.  
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DEPENDABILITY MANAGEMENT –  
 

Part 3-4:  Appl ication  gu ide  –  
Specification  of dependabi l i ty requirements  

 
 
 

1  Scope 

Th is  part  of I EC  60300  g ives  gu idance  on  speci fying  dependabi l i ty requ irements  and  col lating  
these  requ i rements  in  a  speci fication ,  together wi th  a  l i st  of the  means  of assuring  the  
ach ievement of the  dependabi l i ty  requ i rements.  

The  gu idance  provided  i ncludes:  

•  speci fying  quan ti tative  and  qual i tative  re l iabi l i ty,  main tainabi l i ty,  supportabi l i ty  and  
avai l abi l i ty  requ i rements ;  

•  advis ing  acqu i rers  on  how to  ensure  that the  requ irements  can  be  fu l fi l l ed  by suppl iers;  

•  advis ing  suppl iers  to  help  them  meet the  acqu i rer's  requ i rements.  

Other obl i gations,  such  as  leg is lation  and  governmental  regu lations,  can  a lso  p lace  
requ i rements  on  i tems,  i n  add i ti on  to  any requ i rements  derived  in  accordance wi th  th is  
document.  

Wh i ls t main ly addressing  system  and  equ ipment l evel  dependabi l i ty,  many of the  techn iques  
described  i n  the  various  dependabi l i ty  re lated  I EC  standards  can  a lso  be  appl i ed  to  products  or 
at  the  component level .  The  term  " i tem"  i s  used  th roughou t th is  document.  

Th is  gu idance  is  g iven  i n  a  basic project context where  an  acqu irer obtains  an  i tem  from  a  
suppl ier.  I t  can  be  mod i fied  and  adapted  to  other s i tuations  as  needed .  

NOTE  1  Th i s  document  does  not  d i rectl y  consider safety  and  envi ronment speci fi cations  a l though  much  of the  
gu idance  i n  th i s  document  cou l d  a l so  be  appl i ed  to  them.  

NOTE  2  Th i s  d ocument  does  not  cover i tems  wi th  special  mu l ti -stakeholder l ong -term  arrangements  (e. g .  services  
provi ded  through  Publ i c-Private  Partnersh ip  procurements)  and  how dependabi l i ty  i s  speci fi ed  i n  such  arrangements.  

NOTE  3  The  gu idance  i n  th i s  document can  be  app l i ed  to  some aspects  of the  speci fi cation  of requ i rements  rel ati ng  
to  software  bu t  speci fi c  gu idance  can  be  found  i n  I EC 62628  [5]  and  the  d i fferent  parts  of the  I EC 61 508  series  [6 ] .  

2  Normative references  

The fo l lowing  documents  are  referred  to  i n  the  text i n  such  a  way that some or a l l  of thei r con tent 
consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly  the  ed i ti on  ci ted  appl ies .  
For undated  references,  the  l atest  ed i ti on  of the  referenced  document ( includ ing  any 
amendments)  appl i es .  

I EC 60050-1 92,  International Electrotechnical Vocabulary (IEV)  – Part 192: Dependability 
(avai lable  at h ttp: //www.electroped ia. org)  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g iven  in  I EC  60050-1 92  and  the  
fo l l owing  apply.  
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I SO  and  I EC main tain  terminolog ica l  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp : //www.electroped ia. org / 

•  I SO  On l ine  browsing  p latform:  avai l ab le  at h ttp: //www. iso.org/obp  

NOTE  Defi n i ti ons  of "dependabi l i ty" ,  "avai l abi l i ty" ,  " rel i abi l i ty" ,  "main tainabi l i ty" ,  "supportabi l i ty” ,  " fai l u re" ,  " fau l t" ,  
“ time  to  fa i l u re" ,  "operati ng  t ime  between  fai l u res" ,  "veri fi cation"  and  "val i dation "  are  g i ven  i n  I EC 60050-1 92.  

3. 1   
goal  
statement wh ich  trans lates  or expresses  desi res  or aspi rations  and  for wh ich  evidence  of 
fu l fi lmen t e i ther need  not  or cannot be  provided  

3.2   
i tem  
subject  be ing  cons idered  

Note  1  to  en try:  The  i tem  may be  an  i nd ivi dual  part,  component,  d evice,  functional  un i t,  equ ipment,  subsystem,  or 
system.  

Note  2  to  en try:  The  i tem  may  cons ist  of hardware,  software,  people  or any combinati on  thereof.  

Note  3  to  en try:  The  i tem  i s  often  comprised  of e l ements  that  may each  be  i nd ivi dual l y  considered .  

[SOURCE:  I EC  60050-1 92: 201 5,  1 92-01 -01 ,  mod i fied  – Note  3  mod i fied  by om iss ion  of i n ternal  
references  and  Notes  4  and  5  de leted . ]  

3.3   
off-the-shelf 
OTS  
non-developmental  i tem  of supply  that i s  both  commercia l  and  sold  i n  substantia l  quanti ties  i n  
the  commercia l  marketplace  

Note  1  to  en try:  Sometimes  referred  to  as  COTS  (commerci a l  off-the-shel f)  or MOTS  (mod i fi ed  off-the-shel f) .  

3.4   
requ i rement 
statement wh ich  translates  or expresses  a  need  and  i ts  associated  constrain ts  and  cond i tions  

Note  1  to  en try:  Requ i rements  exi st  at  d i fferent  l evel s  i n  the  system  structure.  

Note  2  to  en try:  A requ i rement i s  an  expression  of one  or more  parti cu lar needs  i n  a  very speci fi c,  precise  and  
unambiguous  manner.  

Note  3  to  en try:  A requ i remen t  a lways  rel ates  to  a  system,  product  or service,  or other i tem  of i n terest.  

Note  4  to  en try:  A requ i remen t  i s  a  s tatement where  evidence  or assu rance  of compl i ance  can  be  provided .  

[SOURCE:  I SO/IEC/I EEE  291 48: 201 8,  3. 1 . 1 9  [7 ] ,  mod i fied  – Note  4  added . ]  

3.5   
specification   
<of dependabi l i ty>  in formation  i tem  that i den ti fi es  the  dependabi l i ty  requ irements  and  goals  of 
a  system,  product or service  together wi th  any supporting  i n formation  

Note  1  to  en try:  Supporti ng  i n formati on  can  i ncl ude  detai l s  of use,  operati ng  and  envi ronmental  cond i ti ons,  fa i l u re  
cri teri a  and  the  methods  i n tended  to  be  appl i ed  for assurance  of compl i ance  wi th  the  requ i rements ,  i nclud ing  
accept/rej ect  cri teri a.  

Note  2  to  en try:  I SO/I EC/I EEE  1 5289  [8]  defi nes  speci fi cati on  as  an  i n formation  i tem  that  i denti fi es  i n  a  complete,  
precise  and  veri fi able  manner the  requ i rements,  desi gn ,  behaviour or other expected  characteri sti cs  of the  system,  
service  or process.  The  speci fi cation  of d ependabi l i ty  has  a  g reater scope  than  that  used  i n  I SO/IEC/I EEE  1 5289.  
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3.6   
usefu l  l i fe   
<of an  i tem>  time  i n terval  from  fi rst  use  unti l  user requ irements  are  no  l onger met due  to  
performance,  obsolescence and /or economic factors  

Note  1  to  en try:  The  appl i cab le  time  i n terval  i s  dependent on  the  natu re  and  appl i cation  of the  i tem  and  can  be  
e l apsed  time,  operating  hours,  number of cycles,  etc.  

Note  2  to  en try:  Performance  factors  to  be  considered  for usefu l  l i fe  i ncl ude  a  decrease  i n  i tem  performance  below 
acceptabl e  l im i ts  wh ich  cannot  be  recti fi ed ,  a  change  i n  performance  or service  requ i rements ,  i ncrease  i n  fa i l u re  
probabi l i ty  or decrease  i n  avai l abi l i ty.  

Note  3  to  en try:  Economic factors  to  be  considered  for usefu l  l i fe  i ncl ude  excessive  main tenance  costs ,  i ncreases  
i n  operati ng  costs  and  emergence  of more  cost-effecti ve  sol u ti ons.  

Note  4  to  en try:  I n  some cases,  the  usefu l  l i fe  of an  i tem  i s  more  than  that  requ i red  by an  organ ization ,  i n  wh ich  
case  i t  has  res idual  va l ue  and  cou ld  be  repu rposed .  

Note  5  to  en try:  I n  th i s  con text,  " fi rst  use"  excludes  testi ng  acti vi ti es  prior to  hand -over of the  i tem  to  the  end -user.  

[SOURCE:  I EC 60500-1 92: 201 5,  1 92-02-27,  mod i fied  – "economics  of operation  and  
maintenance,  or obsolescence"  replaced  by "performance,  obsolescence  and/or economic 
factors" . ]  

4 Specifying  dependabi l i ty 

4.1  Description  of dependabi l i ty specification  

4. 1 . 1  What i s  dependabi l i ty?  

Dependabi l i ty  i s  the  ab i l i ty to  perform  as  and  when  requ ired .  A dependable  i tem  is  one  where  
there  is  j usti fied  confidence  that i t  operates  as  des i red  and  satisfy  agreed  stakeholder 
expectations.  

Dependabi l i ty  has  a  s trong  impact on  the  user's  perception  of the  value  of an  i tem  developed  
or provided  by an  organ ization  and  poor dependabi l i ty  affects  an  organ ization 's  profi tabi l i ty  and  
repu tation .  

Dependabi l i ty  i s  speci fied  and  veri fied  us ing  a  set of measurable  or demonstrable  attributes,  
wh ich  are  quan ti fi ed ,  where  practicable.  Dependabi l i ty i s  usual ly characterized  i n  terms  of 
re l i ab i l i ty,  main tainabi l i ty,  and  supportabi l i ty,  and  the  derived  characteristic of avai labi l i ty.  

•  Re l i ab i l i ty  re lates  to  the  abi l i ty to  provide  a  requ ired  function  for a  g iven  in terval  ( time,  
operating  cycles,  d is tance,  etc. ) .  

•  Main tainabi l i ty re lates  to  the  ease  and  speed  wi th  wh ich  an  i tem  can  be  retained  i n ,  or 
restored  to ,  a  s tate  to  perform  as  requ i red .  

•  Supportabi l i ty i s  the  abi l i ty to  be  supported  to  sustain  the  requ ired  operational  capabi l i ty 
wi th  a  defi ned  use  profi l e  and  g iven  l og istic and  main tenance  resources.  

•  Avai l ab i l i ty i s  the  ab i l i ty to  be  i n  a  s tate  to  perform  when  cal led  upon  to  do  so.  I t  i s  often  
quanti fi ed  as  ratio  of uptime  to  total  t ime.  As  re l iabi l i ty,  main ta inabi l i ty and  supportabi l i ty are  
major con tribu tors  of uptime  and  downtime,  avai l ab i l i ty  i s  impacted  by the  trade-offs  
between  these  attributes.  

Dependabi l i ty  i s  a lso  re lated  to  other attributes  of l i fe  cycle  processes  such  as  design ,  
manufacturing ,  i nsta l lation ,  and  ongoing  operation  and  support acti vi ty.  I n  add i tion ,  
dependabi l i ty  a lso  affects  other attribu tes  such  as  safety and  envi ronmental  protection ,  where  
the  i nabi l i ty  to  perform  a  function  has  safety  or envi ronmental  protection  consequences.  The  
dependabi l i ty  speci fication  therefore  shou ld  be  part of the  i tem  speci fication  wi th  the  i n teraction  
between  dependabi l i ty  requ irements  and  functional  requ i rements  recogn ized  and  cons idered .  
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4. 1 .2  What i s  a  requ irement?  

A dependabi l i ty requ i rement i s  a  statement of a  s i ng le  aspect of a  dependabi l i ty attribu te  wh ich  
expresses  one  or more  stakeholder needs  or expectations  and  for wh ich  evidence or assurance 
of compl iance  can  be  provided .  Mu l ti p le  requ i rements  may be  necessary to  fu l ly  defi ne  how the  
stakeholder's  needs  and  expectations  are  to  be  met for each  dependabi l i ty attribute.  Th is  
i nvolves  decomposing  the  needs  and  expectations  in  terms  of i nd ividual  aspects  of 
dependabi l i ty  attributes  and  setti ng  the  balance  between  the  aspects .  

Requ irements  are  part  of the  speci fication  that the  acqu i rer requ i res  the  suppl ier to  meet and  
provide  evidence  or assurance  for meeting  the  same.  Th is  evidence  may be  suppl ied  before  
the  i tem  is  u ti l i zed  as  part  of the  de l iverables  or once  the  i tem  is  u ti l i zed  through  the  appl ication  
of i ncentives  (or penal ti es)  for meeting  (or not meeting)  the  requ irements.  

Dependabi l i ty performance measures  are  the  d i fferen t ways  i n  wh ich  each  of the  dependabi l i ty 
attribu tes  can  be  expressed  wi th in  a  requ i rement.  See  5. 4. 7  to  5. 4. 1 0  for fu rther deta i l s.  

4.1 .3  What i s  assurance?  

Assurance is  grounds  for j usti fied  confidence  that  a  cla im  has  been  or wi l l  be  ach ieved .  I t  i s  
typica l ly  provided  as  a  body of evidence,  wh ich  a ims  to  decrease  the  uncertain ty around  the  
ach ievement of the  dependabi l i ty  requ irements .  Th is  evidence i s  the  ou tpu t of activi ties  
developed  to  meet and  demonstrate  the  requ irements  and  manage the  risks,  such  as  analys is  
and  testi ng .  

4.1 .4  What i s  dependabi l i ty specification?  

The requ irements  for an  i tem  are  col lated  in to  a  speci fication .  As  the  i n tended  con text i n  wh ich  
the  i tem  is  used ,  such  as  expected  demand  and  operati ng  environment,  a lso  affect  the  
dependabi l i ty  performance,  the  con text shou ld  also  be  provided  i n  the  speci fication  as  
supporti ng  i n formation  (see  5. 3  for further gu idance).  Keeping  speci fications  accurate  across  
the  i tem's  l i fe  cycle  i s  a l so  importan t and  the  speci fication  shal l  be  updated  i n  response to  
changes  in  requ i rement or context.  

4.1 .5  Wh ich  attributes  to  specify?  

The  way that  dependabi l i ty requ i rements  are  speci fi ed  depends  on  the  type  and  nature  of the  
i tem,  for example  whether the  i tem  is  repai rable  or non-repai rable ,  and  whether i t  i s  a  s i ng le  
use  device.  For example,  on ly re l i ab i l i ty  requ i rements  need  to  be  speci fi ed  for non-repai rable  
i tems  that  do  not requ i re  maintenance.  Examples  of non -repai rable  i tems  i nclude  sealed  i tems  
and  i tems  where  the  cost of repair ou tweighs  the  cost  of replacement,  such  as  many consumer 
goods,  and  i tems  at  remote  l ocations,  such  as  deep-sea  systems  and  satel l i tes,  where  
deployable  main tenance resources  are  not avai l able  when  needed .  S ing le  use  devices  include  
explosives,  passenger a i rbags  and  emergency fl ares.  For non -repai rable  i tems,  replacement of 
sub- i tems  are  sometimes  a  concern  and  main tainabi l i ty  requ irements  may be  speci fi ed ,  i f 
appl icable.  

Many complex i tems,  however,  are  repairable  and  main ta inabi l i ty  i s  important  for the  acqu irer 
or user,  for example,  to  i ncrease  the  i tem's  usefu l  l i fe.  Main ta inabi l i ty  requ i rements  shou ld  be  
speci fied  i f the  maintenance  costs  con tribu te  s ign i ficantly to  l i fe  cycle  cost,  i f downtime  cou ld  
l ead  to  a  s ign i fican t reduction  i n  value  or i f main tenance  i s  important  for the  acqu irer or user.  
Preventive  and  corrective  main tenance  requ i rements  may be  speci fi ed ,  i f appl icable.  

Supportabi l i ty i s  the  combined  resu l t  of requ i red  support  and  the  l og istics  requ i red  to  provide  
that l evel  of support.  The  l evel  of supportabi l i ty  i s  very often  i n fl uenced  by the  cond i tions  of use  
and  factors  that  change  through  the  l i fe  cycle.  Therefore,  the  supportabi l i ty and /or support 
requ irements  can  be  important  i n  a  speci fication .  
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Avai labi l i ty requ i rements  are  general ly  speci fied  for i tems  where  downtime  cou ld  cause  
economic or other l oss  th rough  i ncreased  operating  costs ,  personal  i n j ury or loss  of service,  for 
example,  commun ication  networks,  production  p lan ts,  med ical  equ ipment,  safety  equ ipment 
and  m i l i tary systems.  Avai labi l i ty can  be  determined  from  the  i tem  configuration ,  i ts  subsystems  
and  thei r re l iabi l i ty,  main tainabi l i ty and  supportabi l i ty i n  the  con text of the  operational  and  
support arrangements.  Avai l ab i l i ty may a lso  be  expressed  as  service  l evels  to  be  provided  to  
an  operator or end-users.  

4. 1 .6  Contracting  for dependabi l i ty  

The purpose  of any speci fication  i s  to  provide  a  basis  for development or pu rchase  of an  i tem.  
I t  usual ly forms  part of the  contract  between  the  acqu irer and  suppl ier and  therefore  i t  i s  
essen tia l  that the  speci fi cation  is  wri tten  i n  such  a  way that i t  can  be  used  for contracting .  
Contracti ng  for dependabi l i ty can  take  many forms,  from  m i l estone  payments  dependen t upon  
the  successfu l  completion  of a  s tatus  review (see  I EC  62960  [9] )  or a  demonstration  test,  to  the  
use  of penal ty cl auses  and  i ncen tives  for i n -service  ach ieved  dependabi l i ty,  such  as  
performance-based  con tracts .  

The  benefi ts  and  d rawbacks  of the  d i fferen t con tract  types  are  as  fol lows.  

•  Penal ti es  for poor performance encourage the  suppl ier to  g ive  dependabi l i ty i ts  fu l l  a ttention  
and  can  l ead  to  h i gher l evels  of dependabi l i ty  than  wou ld  otherwise  be  ach ieved .  

•  I ncentives  for pass ing  demonstration  testi ng  focus  the  suppl ier on  demonstrating  the  
dependabi l i ty.  However,  demonstration  testing  can  be  costly  and  time-consuming  and  m igh t 
on ly  reveal ,  j ust  before  del ivery,  that the  i tem  does  not  meet i ts  dependabi l i ty requ irements.  
Another importan t cons ideration  when  includ ing  dependabi l i ty demonstrations  in to  contracts  
are  the  re levant suppl ier and  acqu i rer ri sks  associated  wi th  the  design  of these  
demonstrations.  For example,  the  des ign  of the  test determ ines  the  l i kel i hood  of i ncorrectly 
accepting  a  bad  i tem  (acqu i rer risk)  as  wel l  as  the  l i ke l i hood  of i ncorrectly rejecting  a  good  
i tem  (suppl ier risk) .  The  confidence  l evels  to  wh ich  a  dependabi l i ty  measure  shal l  be  
demonstrated ,  and  the  amount of testing  requ i red  (or avai lab le)  shou ld  be  ba lanced  i n  order 
to  fa i rly manage  these  risks.  

•  Requ iring  the  suppl ier to  provide  main tenance  encourages  the  suppl ier to  m i ti gate  the  risk 
that the  i tem  ach ieves  poor avai labi l i ty as  the  suppl ier may then  experience  consequential  
l osses  as  a  resu l t  of i tem  unre l i abi l i ty.  However,  th is  requ i res  a  much  l onger con tract,  for 
example  a  fixed  cost  main tenance agreement,  wi th  i ts  associated  d i fficu l ties.  

The  way in  wh ich  the  speci fication  is  wri tten  depends  on  the  ci rcumstances.  There  are  three  
main  types:  

•  speci fications  wri tten  by the  suppl ier;  

These  speci fications  are  main ly  used  for mass  produced  i tems  that  need  to  have  certain  
dependabi l i ty  characteristics ,  i n  order to  be  accepted  by the  marketplace.  They are  therefore  
used  between  the  management team  of the  suppl ier and  the  suppl ier's  product  development 
team.  The  speci fications  are  main ly used  for standard  i tems  l ike  i ndustria l  products ,  
consumer products  or componen ts.  

•  speci fications  wri tten  by the  acqu irer;  

These  speci fications  are  main ly used  when  an  acqu i rer seeks  an  i tem  for a  speci fic purpose  
l i ke  components  or OTS.  They are  a lso  used  when  an  acqu i rer i ssues  an  i nvi tation  for 
tenders.  

•  speci fications  mutual ly  agreed  or wri tten  by the  suppl ier and  the  acqu i rer;  

These  speci fications  are  main ly  used  for acqu i rer speci fied  i tems  wh ich  are  usual ly  un ique  
i tems  or i tems  produced  i n  smal l  numbers.  Often  the  process  starts  wi th  an  i nvi tation  for 
tenders  from  the  acqu i rer fo l l owed  by an  offer ( tender)  from  a  suppl ier.  A contract i s  
negotiated  i nclud ing  the  fi nal  speci fication  wri tten  by the  suppl ier and  the  acqu i rer.  
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The  con tent of the  speci fication  varies  accord ing  to  i ts  type.  Subclause  5. 3  l i s ts  the  d i fferent  
types  of supporting  documentation  wh ich  needs  to  be  ta i lored  to  the  exact nature  of the  
speci fication .  

4.2  Principles  

4.2. 1  General  

The development of dependabi l i ty requ i rements  and  the  creation  of the  dependabi l i ty 
speci fication  are  founded  on  a  set  of princip les.  These  pri ncip les  shou ld  i n fl uence an  
organ ization 's  i n tent  as  wel l  as  i ts  approach  to  des ign  for,  and  del ivery of,  dependabi l i ty  of an  
i tem.  Maximum  benefi t  i s  obta ined  from  the  dependabi l i ty  speci fication  i f a l l  of these  pri ncip les  
are  appl ied .  

4.2.2  Systems  approach  

I n  general ,  a  system  for wh ich  dependabi l i ty  i s  to  be  speci fied  can  include  equ ipment (both  
hardware  and  software),  the  people  who manage,  operate  and  main tain  i t,  d ata,  processes  and  
procedures,  faci l i ti es,  materia ls  and  natura l ly occurring  en ti ti es.  

Requ i rements  can  be  defined  for:  

•  the  system  as  a  whole;  

•  any component or subsystem;  

•  a  separate  enti ty (e . g .  a  product  or i tem);  

•  a  col lection  of en ti ti es  (e. g .  a  fl eet of products  or i tems);  

•  a  col lection  of functions  (e. g .  a  service  or set  of services).  

I n  general ,  the  dependabi l i ty of an  i tem  is  affected  by i ts  cond i tions  of use,  the  people  who  use  
i t  and  by the  envi ronment i n  wh ich  i t  operates.  I n  consequence,  dependabi l i ty requ irements  
shou ld  be  speci fi ed  cons idering  not j ust the  i tem  i tsel f bu t  a lso  the  broader system  i n  wh ich  i t  
i s  used  as  wel l  as  in terfaces  wi th  other systems.  Th is  i ncludes  the  people  who  use  i t  and  how 
i t  i s  u ti l ized .  Cond i tions  of use  shou ld  be  mon i tored ,  and  changes  managed  as  part  of ach ieving  
dependabi l i ty  through  the  i tem 's  l i fe  cycle.  

4.2.3  Requi rements  and  goals  

I t  i s  importan t to  clearly d isti ngu ish  between  requ i rements  and  stakeholder goals  described  i n  
a  speci fication ,  as  the  method  of assurance is  d i fferen t.  

A requ irement i s  an  essentia l  e lement of the  acqu i rer's  needs  and  expectations  and  i t  sha l l  be  
possib le  to  provide  evidence  or assurance of compl iance  wi th  the  requ i rement.  A goal  i s  not a  
requ irement bu t i s  the  acqu irer's  des i res  or a ims  and  evidence of the  degree  to  wh ich  the  goal  
has  been  fu l fi l l ed  e i ther need  not  or cannot be  provided .  

Both  requ i rements  and  goals  shou ld  be  defined .  For example,  for h igh  avai l abi l i ty  or re l iabi l i ty  
systems,  i t  m igh t not be  practicable  or cost effecti ve  to  provide  j usti fied  evidence that  the  h igh  
level  of avai lab i l i ty  or re l i ab i l i ty  has  been  ach ieved .  The  acqu i rer needs  to  cl early  identi fy both  
the  h igh  avai labi l i ty and  re l iabi l i ty goals ,  for wh ich  evidence  cannot be  provided ,  bu t a lso  define  
demonstrable  requ i rements  for wh ich  evidence can  be  provided .  
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4.2.4  Assuring  ach ievement of requ i rements  

There  are  two e lements  to  any speci fication ;  the  dependabi l i ty requ i rements  and  the  means  by 
wh ich  the  suppl ier shal l  demonstrate  or assure  the  ach ievement of the  requ i rements  to  the  
acqu irer.  Th is  means  that the  suppl ier shal l  provide  su fficien t  evidence  to  the  acqu i rer that  the  
i tem  meets  i ts  requ i rements  to  g ive  the  acqu i rer the  confidence needed  to  pay the  agreed  price.  
I EC 60300-3-1  [2 ] ,  I EC 60300-3-1 0  [3 ] ,  I EC  60300-3-1 4  [4] ,  I EC  60706-3  [1 0]  and  
I EC 62308  [1 1 ]  d iscuss  dependabi l i ty  evaluation  for re l i abi l i ty,  main tainabi l i ty  (and  
main tenance)  and  supportabi l i ty (and  support) .  Avai labi l i ty measurement and  assurance is  
d iscussed  i n  I EC  61 070  [1 2 ] .   

The  choice  of wh ich  assurance  activi ti es  to  speci fy  i n  a  con tract  i s  dependent upon  the  l evel  of 
proj ect ri sk that  the  acqu irer i s  wi l l i ng  to  accept.  The  acqu i rer m ight  be  wi l l i ng  to  take  the  risk 
that  the  i tem  m igh t fa i l ,  so  l ong  as  i t  i s  main tained  by the  suppl ier.  I n  such  a  case,  assuring  the  
overal l  ava i l ab i l i ty of the  i tem  by the  use  of penal ties  for poor performance  and  i ncentives  for 
exceed ing  the  requ irements  m igh t be  preferable  to  assuring  the  re l i ab i l i ty of the  i tem  on  i ts  own .  
I f however,  the  acqu irer i s  not wi l l ing  to  risk unavai l abi l i ty of the  i tem,  then  formal  re l iabi l i ty  or  
avai l abi l i ty  demonstration  testing  may be  necessary.  Rare  even ts  can  seldom  be  proven  to  be  
absent by  testi ng  so  assurance may need  to  be  via  a  wel l -reasoned  argument.  A dependabi l i ty  
case  (see  I EC 62741  [1 3] )  provides  one  method  of presen ting  such  an  argument.  

General ly,  evidence requ i red  to  provide  assurance that the  h igher re l i abi l i ty  i tems  have  met 
the ir requ irements  i s  more  costly,  as  greater testi ng  i s  requ ired  to  obta in  the  confidence  
requ ired .  Th is  i s  one  factor i n  the  h igher cost  of h i gher re l iab i l i ty  i tems  bu t,  wi thout  these  
activi ti es,  the  suppl ier provides  the  acqu i rer wi th  l im i ted  con fidence  that the  i tem  meets  i ts  
requ irements .  

4.2.5  Cost impl ications  

Al l  i tems  exh ibi t  some  l evel  of re l i ab i l i ty,  whatever the  frequency of fa i lu re  or the  requ i red  l evel  
of main tenance.  At a l l  times,  a  balance  shou ld  be  sought between  the  cost,  risk and  
performance  of i tems.  Th is  i ncludes  any poten tia l  trade-offs  between  the  cost of des ign ing  for,  
and  assuring ,  h i gh  dependabi l i ty  and  the  cost  and  other risks  of resu l ti ng  from  l ower 
dependabi l i ty  over the  en ti re  l i fe  of the  i tem.  The  nature  of the  i tem 's  function ,  associated  risks  
(performance,  cost  safety  environmental  and  repu tational )  and  other contextual  factors  i n forms  
these  trade-offs .  An  investment i n  dependabi l i ty  design  and  implementation  can  therefore  repay 
i tsel f in  terms  of the  combined  development,  real ization  and  operating  costs  for the  i tem.  
IEC 60300-3-3  [1 4]  describes  l i fe  cycle  costi ng  and  the  re lationsh ips  between  dependabi l i ty  and  
cost.  I n  order to  atta in  the  m in imum  l i fe  cycle  cost poin t  for the  i tem,  the  organ ization  producing  
i t  shou ld  actively  manage  dependabi l i ty;  otherwise,  the  i tem 's  ach ieved  l evel  of re l iab i l i ty  i s  
usual ly  much  l ower than  the  level  requ ired  at  the  m in imum  cost  poin t,  causing  project de lays,  
cost  overruns  and  l ow l evels  of avai lab i l i ty.  

4.2.6  Dependabi l i ty management  

I t  i s  essentia l  that dependabi l i ty i s  actively managed  throughou t the  system  l i fe  cycle.  Th is  
i ncl udes  both  during  the  procurement process  and  during  use,  wi th  the  management activi ti es  
d i ffering  for each .  Dependabi l i ty  management provides  a  systematic  approach  for address ing  
dependabi l i ty,  focus ing  on  the  needs  of stakeholders  i n  optim izing  dependabi l i ty  to  enhance  
organ izational  objectives  and  retu rn-on- investments.  

Th is  document deals  wi th  the  speci fication  of dependabi l i ty,  through  the  setti ng  of requ irements  
for one  or more  of the  dependabi l i ty  attributes.  These  attribu tes  are  characteristics  of the  i tem  
that can  be  assured .  However,  other factors  can  s ign i ficantly  reduce  the  ach ieved  levels  of 
these  attributes  below the  level  i n tri ns ic to  thei r des ign .  The  most  s ign i ficant are  poten tia l ly  the  
qual i ty  of manufacture  and  main tenance of the  i tem  that can  in troduce  new fau l ts  i n to  the  i tem.  
I f dependabi l i ty i s  not managed  correctly,  there  i s  a  h igher l ikel i hood  that dependabi l i ty  
requ i rements  are  not ach ieved .  
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I EC 60300-1  [1 ]  provides  gu idance  on  manag ing  dependabi l i ty of systems,  products  and  
services  i nvolving  hardware,  software  and  human  aspects.  I t  provides  gu idance  on  p lann ing  
and  implementing  a  programme of dependabi l i ty activi ties  and  tasks  through  the  l i fe  cycle  and  
on  provid ing  accountabi l i ty and  assurance.  

4.2.7  Expected  usefu l  l i fe  

The  l eng th  of t ime  that  an  i tem  is  able  to  meet requ i rements  for users  and  organ izations  i s  an  
important aspect of dependabi l i ty.  Performance,  obsolescence or economic aspects  can  be  
i nvolved  i n  determ in ing  usefu l  l i fe  (see  Annex A).  I t  a lso  depends  on  whether the  i tem  is  
repairable  or non-repai rable .  

The  determination  of usefu l  l i fe  may be  i ncluded  as  a  part of a  dependabi l i ty speci fication .  
Understand ing  the  usefu l  l i fe  of i tems  cou ld  ass ist  in  the  decis ion  as  to  wh ich  i tem  to  acqu ire  
as  the  most appropriate  solu tion  for an  appl ication .  Expected  usefu l  l i fe  i n  some  cases  may a lso  
be  requ i red  by a  l egal  d i rective  i n  certain  markets.  Knowledge of an  i tem's  usefu l  l i fe  i s  important  
for estimating  i ts  l i fe  cycle  cost ( I EC 60300-3-3  [1 4] ) .  

4.3  Benefi ts  

The benefi ts  of speci fying  dependabi l i ty are:  

•  for the  suppl ier:  

– enabl ing  trade-offs  between  re l iabi l i ty,  main tainabi l i ty and  supportabi l i ty to  be  
determ ined  during  des ign  and  acqu is i ti on  of i tems;  

– provid ing  j usti fication  that dependabi l i ty requ i rements  are  appl icable ,  ach ievable  and  
assurable.  

•  for the  acqu irer:  

– defin ing ,  documenting  and  provid ing  evidence,  based  on  data  and  evaluation ,  that 
agreed  stakeholder needs  and  expectations  for dependable  performance are  met;  

– manag ing  changes  i n  stakeholder needs  and  expectations,  i nclud ing  changes  i n  
requ irements  themselves.  

•  for both :  

– improved  knowledge  of dependabi l i ty requ i rements;  

– provid ing  veri fication  and  va l i dation  of con tract  requ irements;  

– provid ing  assurance to  the  regu lators  that  any dependabi l i ty re lated  regu latory 
requ i rements  are  addressed  and  are  ach ieved .  

5 Derivation  of dependabi l i ty requirements  

5.1  General  

Al l  re l i abi l i ty,  main ta inabi l i ty,  supportabi l i ty  and  avai labi l i ty  requ i rements  shou ld  be  expressed  
quanti tatively wherever possib le,  bu t i t  m ight a lso  be  appropriate  to  speci fy qual i tative  
requ i rements  in  the  speci fication .  Quanti tative  requ i rements  are  on ly appropriate  when  the  
requ i rements  being  speci fied  can  be  measured  or ca lcu lated  du ring  the  assurance process.  

As  i tems  and  thei r usage  are  very d i fferent across  d i fferen t organ izations,  i t  i s  not possib le  to  
wri te  a  standard ized  approach  that articu lates  how to  develop  dependabi l i ty  requ i rements .  
I nstead ,  C lause  5  provides  a  h igh- level  process  to  determine  what i n formation  is  requ ired ,  the  
decis ions  that cou ld  be  made  and  what the  ou tpu t of the  decision  making  process  m ight  be.  I t  
i s  a lso  not possib le  to  provide  a  fu l ly  comprehensive  set of decis ions  wh ich  affect  the  
development of dependabi l i ty requ i rements  for a l l  s i tuations,  so  the  user of th is  document 
shou ld  ta i l or the  approach  described  to  the ir s i tuation .  The  users  shou ld  particu larly  consider 
what i s  wi th in  thei r con trol  i n  making  decis ions  us ing  the  process  described .  
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Figu re  1  describes  the  approach  to  developing  the  dependabi l i ty requ irements.  

 

Figure 1  – H igh  l evel  process  for derivation  of dependabi l i ty  
requ irements  in  the  specification  

Step  1  i s  to  review and  document stakeholders '  needs  and  expectations.  Th is  s tep  establ ishes  
a  common  understand ing  of the  s takeholders '  dependabi l i ty  performance needs  and  
expectations.  Through  d i scussion ,  wh ich  cou ld  be  one-to-one  or a  faci l i tated  workshop,  th is  
step  determ ines  what dependabi l i ty  performance  i s  important  to  the  stakeholders  and  
document,  what they "must"  have  and  what they wou ld  " l i ke"  to  have,  i . e .  thei r dependabi l i ty 
requ irements  and  goals .  See  5. 2  for fu rther i n formation .  

Step  2  i s  to  develop  supporting  documentation  wh ich  detai l  the  context  and  constra in ts  wi th in  
wh ich  the  requ i rements  need  to  be  met.  I t  i s  not enough  to  speci fy  requ i rements  for 
dependabi l i ty  attributes  on  thei r own  to  define  the  requ ired  dependabi l i ty  performance.  
Supporti ng  documentation  shou ld  be  developed  to  provide  the  con text on  wh ich  the  
requ i rements  are  based  and  shou ld  be  captured  or referenced  wi th in  the  dependabi l i ty  
speci fication .  Subclause  5. 3  describes  th is  step  i n  further deta i l .  
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Step  3  i s  to  derive  the  dependabi l i ty  requ irements .  The  fi rst part  of th is  s tep  is  to  decide  wh ich  
of the  dependabi l i ty  attributes,  i . e .  re l i ab i l i ty,  main ta inabi l i ty,  supportabi l i ty  or avai l ab i l i ty,  i s  the  
most importan t and  wh ich  therefore  shou ld  be  defined  fi rst.  Fol l owing  the  defin i ti on  of the  
primary attribu te,  any secondary attribute(s),  i f appropriate,  shou ld  be  determined .  Th is  i s  
determ ined  not on ly by  techn ica l  considerations  but a lso  by the  organ ization 's  bus iness  
priori ties  and  va lues.  Annex B  provides  an  example  of a  method  to  priori tize  attribu tes.  Any 
subsequent speci fied  attribu tes  shal l  be  cons istent wi th  the  selected  primary and  secondary 
attributes.  

Through  d iscuss ion  and  analys is,  dependabi l i ty  requ irements  shou ld  be  refi ned ,  associated  
attributes  shou ld  be  derived  and  assurance cri teria  shou ld  be  determined  (see  5 . 4 . 4) .  Having  
decided  upon  the  most importan t attribu te(s) ,  the  way i n  wh ich  that attribu te  is  defi ned  needs  
to  be  decided  (see  5. 4 . 7  to  5 . 4 . 1 0)  and  the  requ i rement d rafted ,  incl ud ing  determin ing  the  
re levant performance  measures.  Double  speci fications  such  as  fa i l u re  i n tensi ty  and  MTBF  or 
fa i l u re  probabi l i ty  and  usefu l  l i fe  shou ld  be  avoided  as  these  m ight l ead  to  i ncons istencies.  The  
derivation  of attribu tes  shou ld  cons ider the  decis ion-making  processes  described  in  5 . 4.  
Requ irements  can  a lso  i nclude  add i tional  dependabi l i ty  related  attributes  such  as  durabi l i ty,  
susta inabi l i ty (see  I EC  60300-1  [1 ] )  wi th  a  means  for veri fying  them  defined .  

Step  4  i s  to  j usti fy  the  performance measures  of the  dependabi l i ty attribu tes,  see  5. 5.  The  
performance measures  wi th in  the  dependabi l i ty  requ i rements  shou ld  be  j usti fi ed  through  
cons ideration  of the  s takeholders'  needs  and  obj ectives  and  through  j usti fication  of the  
measures.  J usti fication  of the  performance  measures  shou ld  ensure  they are  rational ,  rea l is tic 
and  can  be  demonstrated  wi th in  the  project's  budgetary,  operational  and  time  constrain ts.  
Methods  that  can  be  used  to  j usti fy  the  performance  measures  i nclude  model l i ng ,  comparison  
wi th  i n -service  data  and  experience  of s takeholders  obtained .  

Step  5  i s  to  complete  the  dependabi l i ty speci fication  wh ich  captures  the  dependabi l i ty 
requ i rements  and  supporti ng  documentation  wi th in  a  s ing le  document.  

Step  6  i s  to  review the  dependabi l i ty speci fication  for cons istency and  appl icabi l i ty.  Th is  i s  a  
very importan t step  as  the  decis ions  made at  the  previous  s teps  can  affect  the  dependabi l i ty  
requ i rements .  I f appropriate,  the  dependabi l i ty  speci fication  i s  reviewed  by potentia l  suppl iers  
and ,  as  such ,  m ight requ i re  update  as  a  resu l t.  Th i s  can  i nclude  mod i fication  of the  stakeholder 
needs  and  expectations,  for example  i f i t  has  proven  imposs ible  to  derive  requ i rements  wh ich  
satisfy these  needs  and  expectations.  

At  any step,  i t  may be  necessary to  return  to  an  earl ier step  i n  the  process  i f the  requ i rements  
are  found  to  be  i ncons isten t,  unach ievable  or otherwise  impracticable.  

5.2  Define  stakeholder needs  and  expectations  

I n  defi n ing  the  stakeholder needs  and  expectations,  i t  can  be  he lpfu l  to  arti cu late  these  fi rst  i n  
p la in  language,  i n  terms  of what the  stakeholder i s  trying  to  ach ieve,  see  F igure  2 .  I n  th inking  
about performance,  the  s takeholders  shou ld  a lso  decide  what l evel  of risk they can  accept that  
the  requ ired  performance  is  not ach ieved ,  whether there  i s  a  m in imum  performance l evel  that 
sha l l  be  ach ieved  and  how much  money they are  wi l l i ng  to  spend  to  reduce  the  risk that the  
requ ired  performance  is  not ach ieved .  
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Figure 2  – What  are  we  trying  to  ach ieve?  

I t  can  be  costly  i f the  derived  requ i rements  cannot be  ach ieved ;  therefore,  d uring  d iscuss ion  i t  
i s  importan t to  test  the  practica l i ty of the  needs  being  articu lated .  Stakeholders  may have  
d i fferent needs,  i n  wh ich  case  the  derived  requ i rements  need  to  be  compared ,  for example  by  
cons idering  the  dependabi l i ty  of product or service,  va lue  for money ( throughout l i fe)  and  
dependabi l i ty  of customer service.  

The  s takeholder needs  and  expectations  are  d i fferen t from  the  i tem  requ irements  wh ich  are  the  
techn ical  requ irements  against wh ich  the  des ign  occurs  (see  step  4  in  process).  

5.3  Develop supporting  documentation  

I f a  dependabi l i ty speci fication  is  to  be  used  as  the  bas is  for contracting ,  i t  i s  essen tia l  that the  
i tem  dependabi l i ty  i s  fu l ly  defined ,  so  as  to  prevent  d isagreements  once  the  con tract i s  appl ied .  
Annex C  provides  an  example  of supporti ng  documentation  for the  speci fication  of a  home  
securi ty system.  

Examples  of the  e lements  that shou ld  be  i ncluded  i n  supporting  documentation  i nclude:  

•  a  description  of the  i tem  for wh ich  the  dependabi l i ty  requ i rements  are  being  wri tten ,  
i ncl ud ing  the  capabi l i ty or functions  being  procured ,  equ ipment and /or i tem  boundaries ;  

•  how the  i tem  is  to  be  i nsta l l ed ,  used  and  supported ;  

•  the  precise  and  clearly defi ned  cri teria  by wh ich  the  chosen  dependabi l i ty attribu tes  are  to  
be  evidenced  or assured  (see  5. 4. 4) .  

The  description  of the  i tem  shou ld  provide  the  fol l owing :  

•  i tem  identi fication  i nclud ing  name,  premise  for use  or operation ,  and  primary purpose  of 
appl ication ;  

•  the  operational  obj ective  to  be  ach ieved  by the  i tem;  

•  the  key functions  needed  to  ach ieve  the  requ i red  performance;  

(The  purpose  of each  function  shou ld  be  s tated  from  a  system  requ irements  perspective.  
Where  appropriate,  the  re lationsh ips  of these  functions  shou ld  be  establ ished . )  

•  success/fai lure  cri teria  upon  wh ich  dependabi l i ty  requ irements  for each  function  are  based ,  
for example  tota l  fa i l u re  of the  i tem  to  provide  any functions,  fa i l u re  to  provide  essen tia l  
functions,  or partia l  fa i l u re  or performance degradation ;  

•  the  i n fl uencing  factors  affecti ng  each  function  and  the ir impact on  i tem  performance;  

(Annex D  provides  gu idance  on  typica l  constra in ts ,  and  key in fluencing  factors. )  

•  the  techn ical  approach  be ing  taken  to  acqu ire  and  main tain  the  functions  needed  for 
susta ined  operation  wi th in  cost and  time  constrain ts.  
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The  description  of the  i tem's  use  and  support  i ncludes:  

•  the  hardware,  software  and  human  aspects  of the  i tem 's  operation  i nclud ing  the  ski l l  
requ i rements  and  responsibi l i ti es  of the  personnel  responsible  for operati ng  and  maintain ing  
the  hardware,  software  and  documentation ;  

•  the  d i fferent operating  and  envi ronmental  cond i tions  under wh ich  the  i tem  i s  used  i nclud ing ,  
where  appl icable,  the  re lative  amount of t ime  spent in  each  cond i ti on ;  

•  aspects  of the  operating  and  envi ronmental  cond i ti ons  that m igh t need  to  be  cons idered ,  
i nclud ing  anyth ing  i n  the  rest  of the  system  that cou ld  affect the  behaviour of the  i tem  or be  
affected  by i t;  

(Th is  can  i nclude  the  phys ica l  envi ronment,  the  psychosocia l  envi ronment of the  
organ ization  or the  wider g lobal  envi ronment. )  

•  the  use  profi l e(s)  over wh ich  the  dependabi l i ty requ i rements  are  measured ,  wh ich  shou ld  
be  developed  wi th  carefu l  consideration  of how the  i tem  is  operated ,  used ,  main tained  and  
stored ;  

•  i n formation  on  supportabi l i ty i ncl ud ing  main tenance  and  support  resources  avai lab le  or 
requ i red ,  such  as  level  and  numbers  of ski l l ed  main tenance  personnel ,  spare  parts ,  
main tenance faci l i ti es,  cond i tion  mon i toring ,  inspection  and  testi ng  techn iques  be ing  used ,  
and  work equ ipment;  

•  the  maintenance pol icy  to  be  appl ied  and  the  associated  procedures  and  support  
arrangements ;  

•  acceptable  data  sources  to  be  used  i n  any analytical  techn iques.  

A speci fication  that  i s  part of a  con tract can  a lso  i nclude:  

•  the  obl igations,  responsibi l i ties  and  accountabi l i ti es  of acqu i rer,  suppl ier and  any th i rd  
parties ;  

•  the  methods  in tended  to  be  appl i ed  for assurance of compl iance  wi th  the  requ irements,  
i ncl ud ing  accept/rej ect  cri teria.  

5.4 Derive dependabi l i ty requ irements  

5.4. 1  General  

There  are  a  number of sub-steps  wi th in  the  process  step  to  defi ne  the  dependabi l i ty  
requ i rements.  

•  The  fi rst  sub-step  i s  to  cons ider the  d i fferent scenarios  by wh ich  the  i tem  m ight be  u ti l ized  
or procured ,  see  5 . 4. 2 .  

•  The  second  sub-step  is  to  decide  the  l evel  of ri sk that i s  acceptable ,  whether there  are  
d i fferent aspects  of performance  wh ich  particu larly need  to  be  managed  and  whether there  
are  any constra in ts  on  the  resources  avai lable,  as  these  can  affect the  requ ired  
dependabi l i ty  attribu te,  see  5. 4. 3.  

•  The  th i rd  sub-step  i s  to  cons ider what  assurance  i s  requ ired  as  th is  affects  how 
dependabi l i ty  i s  speci fied ,  see  5. 4. 4.  

•  The  fou rth  sub-step  i s  to  determ ine  whether the  requ irements  shou ld  be  set at  the  i tem,  
sub- i tem  or component level ,  see  5. 4 .5 .  

•  The  fi fth  sub-step  i s  to  balance  the  ou tcome of these  decis ion  making  processes  and  define  
the  priori ty  of the  dependabi l i ty  attributes ,  see  5. 4. 6.  

•  The  s ixth  sub-step,  having  decided  upon  the  dependabi l i ty  attribu tes  to  be  speci fi ed ,  i s  to  
define  each  attribu te,  see  5. 4 .7  to  5 . 4 . 1 0 ,  wh ich  l ook at the  l ike ly decis ions  and  types  of 
measure  for each  of the  dependabi l i ty  attributes.  
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5.4.2  Specification  scenarios  

5.4.2 .1  General  

There  are  d i fferen t  scenarios  for the  exten t to  wh ich  dependabi l i ty  attribu tes  shal l  be  i ncluded  
in  a  speci fication  as  described  i n  5 . 4 . 2 . 2  to  5. 4. 2. 5.  

Custom-made i tems  are  where  the  acqu i rer speci fies  what i s  requ ired  and  the  suppl ier des igns,  
develops  and  produces  an  i tem  sole ly to  meet that speci fication .  I f,  however,  the  suppl ier states  
what i tems  are  avai lable  and  the  acqu irer chooses  the  i tem  wh ich  best meets  the  requ irements ,  
th is  i s  known  as  off-the-shel f,  commercia l ly  produced  equ ipment or OTS.  I n  th is  case,  there  are  
no  changes  to  the  standard  commercia l ly  avai l ab le  i tem .  I n  practice,  most major procurements  
are  a  combination  of both  custom-made and  off-the-shel f e lements  and  components  and  the  
speci fication  is  mu tual ly agreed  between  the  acqu irer and  suppl ier.  

I f the  i tem  is  non-repairable,  i ts  tota l  l i fe  and  sometimes  replacement are  main  concerns.  I f the  
i tem  is  repai rable,  main tainabi l i ty and  supportabi l i ty  a lso  shal l  be  cons idered .  These  cou ld  be  
provided  by the  suppl ier bu t  may a lso  be  avai lable  from  i ndependent providers  wi th  log istics  
be ing  a  consideration  in  some  cases.  The  resu l tant  avai lab i l i ty  i s  importan t.  Des ign  of the  i tem  
l ikely  i nvolves  the  need  by the  manufacturer to  speci fy and  choose  components  and  industria l  
i tems  to  meet the  requ irements  of those  provid ing  maintenance  and  support.  

NOTE  Disti nction  of scenari os  appl i es  equal l y  to  hardware,  software  and  combi nati ons  thereof.  For software,  
" repai rabl e"  trans lates  to  a  degree  of customer support,  e . g . ,  exi stence  of l i censing  agreement cl auses  or acti ve  
developer commun i ti es  whereby vendors  or deve lopers  respond  to  bug -reports  from  users ,  d i scovery of securi ty  
vu l nerab i l i ti es,  etc. ,  th rough  timely  appl i cation  of patches  and  upgrades.  

5.4.2 .2  Specification  scenario  for OTS i tems incorporated  in  l arger i tems  

Consumer OTS  i tems  such  as  l aptops  and  prin ters,  and  industria l  OTS  i tems  such  as  e lectric  
motors  and  pumps,  can  be  bought i n  bus iness  to  bus iness  trade  (B2B),  and  used  as  
components  in  assembl ies  or sub-assembl ies,  i ncorporated  in  larger i tems.  They wou ld  
poten tia l ly  be  suppl ied  to  i n termed iate  parties  wi th  no  d i rect  i nvolvement from  final  users  or 
operators .  

The  s implest speci fication  i s  for s imple  i tems  that are  non-repai rable  wi th  a  l ow l evel  of function .  
Rel i abi l i ty  i s  the  main  attribu te  of concern  wi th  a  l i fe  time speci fied  for components  that have  a  
l im i ted  operational  l i fe .  The  d i fficu l ty  i n  speci fying  such  i tems  is  to  describe  the  cond i ti ons  of 
use  (the  safe  operating  area)  so  that i t  covers  a l l  re levant appl ications  and  use  cond i ti ons .  

A more  complex type  of speci fication  i s  for industria l  i tems  that are  repai rable.  Th is  type  of i tem  
cou ld  range  from  a  fa i rly  s imple  one  such  as  a  p ipel ine  valve  or an  e lectron ic  card  to  a  much  
more  complex i tem  such  as  an  e lectric motor or i n ternal  combustion  eng ine  designed  for a  
variety  of appl ications.  S ince  the  i tem  is  repairable,  not on ly re l i abi l i ty  bu t  a lso  maintainabi l i ty 
and  supportabi l i ty are  importan t attributes  to  be  cons idered .  The  suppl ier of these  i tems  does  
not necessari ly have  a  complete  understand ing  of the  final  appl ication  and  operating  
envi ronment.  The  speci fication  of re l i abi l i ty  may need  to  cover mu l ti p le  functions  that  cou ld  fa i l  
wi th  d i fferent  fa i lu re  rates.  Cons ideration  of main tainabi l i ty may not  be  complete  s ince  the  use  
environment and  i nstal lation  deta i l s  cou ld  be  uncertain  and  cou ld  vary.  As  wel l ,  the  speci fics  of 
main tenance  and  expected  support  can  on ly  be  estimated  wi th  generic  main tenance 
requ irements ,  procedures  and  resources.  Location  of the  i tem,  wh ich  cou ld  be  fixed  or moving ,  
may be  an  unknown  factor wi th  respect to  the  log istics  requ ired  to  provide  the  recommended  
support.  The  acqu irer may wel l  have  to  ad j ust the  support needed  once  i ts  actual  appl ication  
has  been  determ ined .  
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5.4.2 .3  Specification  scenario  for OTS end-user i tems  

An  acqu i rer may want to  speci fy an  i tem  that i s  general ly avai l able  and  is  manufactured  for sa le  
d i rectly to  many,  bu t  not speci fical ly  i denti fi ed ,  users,  such  as  a  personal  veh icle,  commercia l  
a i rcraft,  domestic  wash ing  mach ine,  mobi le  phone  and  a  l aptop.  I n  th is  case,  the  speci fication  
wou ld  be  made by the  acqu i rer to  enable  a  choice  to  be  made  between  avai l ab le  i tems.  
Al ternatively,  the  suppl ier m ight wri te  the  speci fication  and  the  acqu i rer wou ld  decide  i f th i s  
sufficiently  meets  thei r needs  and  expectations.  

For an  OTS  end-user i tem,  the  suppl ier states  what i s  avai lable  and  may provide  s tandard  
evidence  that the  i tem  meets  certain  levels  of dependabi l i ty,  wh ich  may i nclude  i n -service  data  
from  previous  appl ications.  However,  there  is  l im i ted  opportun i ty  to  provide  assurance  and  
many suppl iers  are  unwi l l i ng  to  provide  i n -service  data  that i s  cons idered  commercia l ly 
sens i tive.  

The  objective  of th is  OTS  procurement i s  to  reduce  or el im inate  the  need  for development so  
that the  des ired  capabi l i ti es  can  be  procured  more  qu ickly and  at  a  l ower cost.  One  of the  
d i fficu l ties  wi th  OTS procurement i s  that the  OTS i tems  rarely  meet a l l  the  requ i rements  defined  
and  that d i fferent  OTS  i tems  have  d i fferent  featu res  and  capabi l i ti es  wh i le  not meeting  the  
requ i rements  exactly.  Therefore,  the  dependabi l i ty requ i rements  shou ld  be  defined  i n  such  a  
way to  ensure  the  OTS i tem  meets  the  speci fic  need ,  wh i l e  a l l owing  trade-offs  to  be  proposed  
based  on  what can  real istical ly be  ach ieved  and  i n  order for a l l  poten tial  so lu tions  to  be  
cons idered .  I t  i s  essentia l  not to  i nvoke  design  changes  unnecessari ly th rough  the  defin i tion  of 
i nappropriate  dependabi l i ty  requ irements .  I t  a lso  needs  to  be  recogn ized  that OTS  i tems  
ach ieve  the  suppl ier speci fi ed  l evel  of dependabi l i ty  on ly  when  used  as  designed .  Therefore,  
the  ach ieved  performance is  d i fferen t (and  may be  unknown)  i f the  usage  i s  d i fferen t.  

I f the  acqu irer requ ires  any changes  to  the  off-the-shel f i tem,  i t  can  no  l onger be  cons idered  an  
OTS  i tem,  as  the  changes  might  have  a  s ign i fican t  effect  upon  the  ach ieved  dependabi l i ty.  The  
acqu irer shal l  ensure  that an  OTS i tem  real ly i s  the  same as  the  commercia l  i tem  and  that the  
evidence  provided  is  adequate.  I f any changes  are  requested ,  the  effect of these  changes  upon  
the  dependabi l i ty shal l  be  cons idered  i n  deta i l  and  add i ti onal  assurance  requested  and  paid  for 
by the  acqu irer,  i f necessary.  

5.4.2 .4  Specification  scenario  for custom  made  end-user i tems  

An  acqu i rer may want to  speci fy an  i tem  from  a  manu facturer to  meet thei r speci fic and  un ique  
requ i rements,  such  as  m i l i tary equ ipment or a  nuclear power station .  The  main  focus  for the  
acqu irer i s  avai l abi l i ty.  Rel i ab i l i ty  and  maintainabi l i ty  are  importan t cons iderations  during  
des ign .  Main tenance  requ irements  and  supportabi l i ty  and  resu l tant  avai l ab i l i ty  are  establ ished  
and  speci fi ed  wi th  trade-offs  between  these  attributes  and  cost,  ri sk and  performance.  The  fi na l  
configuration  may again  i nvolve  speci fying  and  choosing  OTS i tems that fu l fi l  the  m in imum  
requ i rements  as  part of the  fi nal  i tem.  

For a  custom-made  end -user i tem,  the  acqu i rer and  suppl ier need  to  agree  the  l evel  of 
assurance  that the  suppl ier sha l l  provide  to  demonstrate  that the  requ i rements  have  been  met.  
Th is  assurance  i ncludes  testing  and  analytical  evidence  but,  as  the  i tem  is  being  bu i l t  sole ly for 
the  acqu i rer,  cannot incl ude  evidence  from  the  use  of the  i tem  i n  the  in -service  environment,  
except after purchase.  The  suppl ier then  i ncludes  the  cost  of those  assurance  activi ties  i n  the  
quoted  price  for the  i tem  and  the  acqu i rer can  determine  the  evidence requ i red ,  i n  accordance  
wi th  the  acceptable  bus iness  risks.  However,  the  acqu i rer knows  that the  i tem  is  being  des igned  
and  developed  to  meet the  requ i rements.  
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5.4.2 .5  Specification  scenario  for a  total  solution  for end-user i tems  

An  acqu i rer may want a  suppl ier to  provide  a  tota l  sol u tion  for the  usefu l  l i fe  of the  i tem .  The  
speci fication  cons ists  of a  performance-based  requ i rement wi th  avai l ab i l i ty or an  appropriate  
service  l evel  being  the  primary dependabi l i ty  attribute.  The  manufacturer or suppl ier i s  
responsib le  for establ ish ing  the  con tributing  attribu tes  of re l i abi l i ty,  main tainabi l i ty  and  
supportabi l i ty  wi th  appl icable  trade-offs  to  meet th is  avai lab i l i ty  requ i rement.  The  total  so lu tion   
provides  a l l  the  support needed  during  u ti l ization  for the  time  agreed  to  i n  a  contract.  

5.4.3  Dependabi l i ty attributes  to  be  specified  

Subclause  5. 4. 2  describes  how the  d i fferent types  of i tem  and  how they are  speci fied  can  lead  
to  d i fferent  dependabi l i ty  attributes  being  considered  the  most important.  Th is  Subclause  5. 4 . 3  
describes  the  d i fferent aspects  of performance wh ich  can  affect th is  decision  and  shou ld  be  
considered  separately  from  the  decis ions  i n  5 . 4 . 2 .  

F i rst consider the  questions  in  F igure  3 .  Having  done  th is ,  i t  i s  then  necessary to  cons ider 
whether there  are  any constrain ts,  (see  F igure  4),  particu larly on  the  resources  avai l ab le  for 
main tenance  and  restoration  of the  i tem  fol l owing  fa i l u re,  as  these  constrain ts  l ead  to  
main ta inabi l i ty  or supportabi l i ty  being  more  importan t than  otherwise.  

 

Figure 3  – What  do  we need  to  manage?  

 

Figure 4 – What  constraints  are  there?  
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5.4.4  Provid ing  evidence  and  assurance of dependabi l i ty attributes  

Final ly,  i t  i s  necessary to  consider whether the  evidence can  be  provided  that the  dependabi l i ty 
requ i rements  have  been  met,  see  F igure  5 .  As  described  earl ier,  the  satisfaction  of 
requ i rements  has  to  be  able  to  be  demonstrated ,  so  i t  may be  necessary to  change  the  chosen  
dependabi l i ty  measure  from  that h i gh l i ghted  by the  decis ions  described  i n  5 . 4 . 2  and  5 . 4. 3  to  
one  wh ich  can  be  evidenced  in  a  cost  effective  and  timely manner.  

 

Figure 5  – Assurance considerations  

There  are  two main  e lemen ts  to  the  demonstration  and  assurance of requ irements ;  veri fication  
and  val i dation .  These  are  defined  i n  I SO 9000  [1 5]  and  used  for hardware  as  wel l  as  i n  the  
software  i ndustry as  part  of the  software  development process  (see  I EC 61 508  (a l l  parts)  [6 ] )  
and  may be  expla ined  as  fol l ows.  Veri fication  i s  the  process  of provid ing  evidence that the  i tem  
at the  present stage  meets  i ts  requ irements  from  the  present as  wel l  as  for the  previous  l i fe  
cycle  s tage(s)  ( i . e .  are  we  bu i l d i ng  th ings  ri gh t?).  Val i dation  is  the  process  of provid ing  evidence  
that  the  i tem  meets  the  actual  s takeholder needs  and  expectations,  wh ich  m ight  not  a lways  be  
reflected  in  the  wri tten  speci fication  ( i . e .  are  we  bu i l d ing  the  ri gh t th ings?).  Both  are  essen tia l  
e lemen ts.  
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The  l evel  of assurance requ i red  by the  acqu irer depends  upon  the  confidence that the  acqu i rer 
requ i res  that the  i tem  ach ieves  the  l evels  of dependabi l i ty speci fied .  I f the  acqu irer i s  wi l l i ng  to  
main tain  an  i tem  when  i t  fa i ls  i n  use,  then  a  lower level  of evidence,  and  therefore  lower 
confidence  in  the  ach ieved  dependabi l i ty,  may be  acceptable.  Th is  i s  because  the  provis ion  of 
evidence  takes  time,  costs  money and  the  acqu i rer may be  wi l l i ng  to  accept the  risk that the  
i tem  does  not perform  as  requ i red .  The  acqu irer shal l  take  a  balanced  decis ion  on  the  risks  that 
are  acceptable  when  speci fying  assurance requ irements.  

The  suppl ier shou ld  s tate  the  assurance activi ty  the  suppl ier shou ld  perform  as  part of the  
speci fication  and  obtain  agreement from  the  acqu irer,  often  through  the  con tract.  When  defin ing  
dependabi l i ty  requ irements,  the  acqu irer shou ld  cons ider the  various  factors  l i ke ly  to  affect the  
cost  of dependabi l i ty  assurance.  These  factors  i nclude  the  expected  l i fe  time and  reti rement or 
recycl ing  of the  i tem.  

For a  l ong  timescale  procurement,  activi ti es  m igh t be  p lanned  many years  before  completion .  
Depend ing  upon  the  contractual  terms,  the  acqu i rer m ight  therefore  have  l i ttl e  control  over them  
during  the  proj ect.  One  way to  reduce both  the  acqu i rer's  and  suppl ier's  proj ect ri sk that  the  
i tem  does  not  provide  the  l evel  of evidence  requ i red  can  be  the  progress ive  assurance.  Th is  
means  that the  activi ties  are  planned  throughout the  l i fe  cycle  and  the  resu l ts  provided  to  the  
acqu irer at proj ect m i l estones.  I n  th is  way the  acqu irer bu i l ds  up  con fidence  i n  the  i tem  
throughou t the  project and  there  i s  a  much-reduced  risk that the  l evel  of evidence i s  i nadequate.  

The  dependabi l i ty case  i s  one  model  that  can  be  used  for the  suppl ier to  provide  the  evidence  
to  the  acqu i rer that the  i tem  has  met i ts  requ i rements.  The  dependabi l i ty case  provides  a  
reasoned ,  aud i table  argument that the  i tem  wi l l  meet or has  met i ts  requ irements  and  i s  
summarized  at  proj ect m i lestones  in  the  dependabi l i ty  case  report.  The  dependabi l i ty  case  i s  
usual ly  used  to  provide  progress ive  evidence  and  i s  i ssued  at a  number of proj ect  m i lestones.  
Th is  evidence  can  be  i n  the  form  of demonstration  that the  risks  that a  dependabi l i ty  cla im  wi l l  
not be  met have  been  control led .  I EC  62741  [1 3]  provides  gu idance  on  the  dependabi l i ty  case.  

Where  the  acqu i rer requ i res  assurance to  be  provided ,  the  suppl ier shal l  determine  the  purpose  
of the  activi ty and  i ts  contribu tion  to  assurance.  For example,  a  speci fication  shou ld  not refer 
to  a  speci fic  techn ique,  such  as  fau l t tree  analysis  (FTA),  bu t  shou ld  speci fy analys is  to  
determine  the  combinations  of events  that  cou ld  l ead  to  i tem  fai l u re,  as  a  re l iabi l i ty  b lock 
d iagram  (RBD)  cou ld  be  an  equal ly  val i d  techn ique  to  ach ieve  the  same a im .  The  choice  of 
techn ique  to  complete  an  activi ty  shou ld  be  at  the  d iscretion  of the  suppl ier bu t  cons idering  
such  factors  as  the  experience  of the  analyst,  the  time avai l able  and  the  data  and  i n formation  
requ irements .  For example,  an  RBD  performed  by a  knowledgeable  analyst wou ld  be  preferable  
to  a  bad ly completed  FTA from  an  inexperienced  analyst.  

Assurance  activi ti es  i nclude:  

•  ana lys is:  

1 )  compl iance  wi th  standards,  regu lations  and  gu idel i nes;  

2)  expert review,  best practice  and  certi fication ;  

3)  ca lcu lations  primari ly used  for other design  purposes  (e. g .  fin i te  e lemen t analys is  for 
stress,  fatigue);  

4)  s imu lation  ( for example  of i tem  performance);  

5)  dependabi l i ty  analys is  (see  I EC 60300-3-1  [2] ) .  

•  testing  and  demonstration :  

1 )  performance i n  previous  usage,  for i dentical  or s im i l ar i tems  i n  i dentical  or s im i lar 
appl ications;  

2)  ded icated  dependabi l i ty  testi ng ,  i nclud ing :  

i )  re l i abi l i ty demonstration  tests ,  for example  fixed  fa i l u re/time  tests,  sequential  tests,  
success  ratio  tests,  accelerated  tests  or l i fe  tests ;   

i i )  avai labi l i ty  demonstration  tests ;  
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i i i )  main tainabi l i ty  demonstration  tests.  

3)  other development testing  (e. g .  performance  l i fe,  fati gue  l i fe ,  software  tests  on  i tem ,  
modu le  or component l evel ) ;  

4)  phys ical  demonstration  that a  support faci l i ty or equ ipment has  been  provided .  

Further detai ls  of dependabi l i ty  assurance  techn iques  can  be  found  i n  I EC  60300-1  [1 ] .  

Not a l l  assurance  activi ti es  are  appropriate  or effective  at  a l l  l i fe  cycle  stages.  I tem  testing  
cannot be  carried  ou t un ti l  i t  has  been  des igned  and  a  prototype  bu i l t.  However,  testing  shou ld  
be  planned  at the  des ign  stage,  so  the  suppl ier can  determine  the  requ i red  sub- i tem  tests  before  
the  i tem  is  constructed .  I n  add i ti on ,  the  i tem  and  sub- i tems  shou ld  be  des igned  so  that they can  
be  tested  (see  I EC 60706-5  [1 6] ) .  S im i larly,  analysis  activi ties  are  more  appropriate  during  the  
des ign  stages  to  a l l ow the  exploration  of the  effects  of d i fferent  options  upon  the  estimated  
dependabi l i ty.  

I t  shou ld  be  noted  that a l l  evidence  provided  during  development i s  a  pred iction  of the  l i kely 
dependabi l i ty  and  the  resu l ts  from  analys is  are  l ikely to  be  a  l ess  accurate  pred iction  than  the  
resu l ts  obtained  from  testi ng .  Therefore,  the  acqu i rer shou ld  probably not re ly upon  analys is  
resu l ts  on ly  and  shou ld  requ ire  a  combination  of both  analys is  and  testi ng  activi ti es  to  provide  
evidence  of meeting  the  requ i rements .  I n  add i ti on ,  the  envi ronment and  usage  of the  i tem  shal l  
be  cons idered  when  the  tests  are  p lanned .  I n  cases  where  the  test i s  performed  close  to  the  
u ti l i zation  cond i ti ons,  the  test g ives  a  good  estimate  of the  dependabi l i ty,  bu t,  for an  i tem  wi th  
h igh  re l iabi l i ty,  the  test may l ast  a  very long  time,  requ ire  a  large  number of test  i tems  and  
provide  a  low number of fa i l u res  resu l ting  i n  a  l arge  uncerta in ty i n  the  dependabi l i ty estimates.  
I f the  test i s  accelerated ,  the  sample  s ize  and  the  test in terval  can  be  reduced  (see  
IEC 62506  [1 7 ] ) .  The  larger number of fa i l u res  reduces  the  statis tical  uncertain ty  bu t  the  
techn ical  uncerta in ty  i s  h i gher,  s i nce  the  accelerated  test  cond i tions  can  cause  fa i lu re  modes  
that  are  not re levant  i n  the  fie ld .  

5.4.5  Decide  on  the  level  of the  requ irements  

Defin i ti on  of the  i tem  i ncludes  consideration  of the  l evel  wi th in  the  overal l  i tem  at  wh ich  the  
requ irements  are  to  be  speci fi ed .  The  acqu irer m ight set  dependabi l i ty requ i rements  on ly  at the  
h ighest l evel  of the  i tem  or m ight decide  that i t  i s  importan t that one  of the  sub- i tems  does  not  
dominate  the  resu l ti ng  unre l i ab i l i ty,  and  therefore  a lso  set requ irements  at l ower l evels .  These  
l ower level  requ irements  shal l  be  cons isten t wi th  the  top- level  requ irements  and  they shal l  be  
measurable  (or demonstrable)  and  ach ievable.  For example,  the  contribu tion  of the  sub- i tem  to  
the  overal l  i tem  dependabi l i ty sha l l  be  estimated  before  the  requ irements  can  be  apportioned  
to  the  sub- i tems.  

The  apportionment to  l ower level  sub- i tems i s  not s tra igh tforward  other than  for re latively s imple  
structu res  such  as  series  i tems  where  a l l  sub- i tems  have  a  constant fa i l u re  rate.  I n  other cases,  
such  as  i tems  wi th  redundancy or where  the  fai l u re  rate  changes  wi th  time,  refer to  s tandards  
such  as  I EC  61 025 [1 8] ,  I EC 61 078  [1 9] ,  I EC  60300-3-1  [2 ]  and  I EC 61 703  [20]  for further 
gu idance  on  the  analysis  of i tem  dependabi l i ty.  

5.4.6  Balance the  resu l ts  

The decis ions  and  cons iderations  described  i n  5 . 4 . 2 ,  5 . 4. 3  and  5 . 4. 4  m igh t a l l  l ead  to  the  same 
dependabi l i ty  attribute  be ing  cons idered  most importan t and  wh ich  therefore  shou ld  be  
speci fied  fi rst.  However,  i t  i s  poss ib le  that the  ou tcomes  of the  d i fferen t sub-steps  are  d i fferen t.  
Th is  step  i s  to  balance  the  resu l ts  of the  previous  sub-steps  so  that  the  priori ty of the  
dependabi l i ty  attributes  i s  decided  to  form  the  bas is  of the  requ i rements.  

5.4.7  Rel iabi l i ty requ irements  

Where  re l i abi l i ty has  been  i den ti fi ed  as  an  important  dependabi l i ty  attribu te,  the  measures  used  
to  defi ne  the  requ i rements  shou ld  be  se lected .  The  acqu irer shou ld  ensure  that the  appropriate  
re l i ab i l i ty  measure,  or measures  are  speci fi ed  and  that the  statistical  impl ications  of the  
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requ i rement and  the ir consequences  on  cost,  project t imescales  and  ach ievabi l i ty  are  
understood .   

EXAMPLE  A 99  %  re l i abi l i ty  over one  year can  be  speci fi ed  for an  i tem  as  th i s  appears  to  be  a  reasonable  
requ i rement.  However,  i f the  i tem  fai l u re  rate  i s  constant,  th i s  wou l d  imply  a  fa i l u re  rate  of l ess  than  one  i n  99  years  
wh ich  can  prove  d i ffi cu l t  or expensive  to  ach ieve  and/or d emonstrate.  The  need  for such  a  h i gh  re l i abi l i ty  i s  therefore   
assessed  taking  these  impl i cati ons  i n to  account.  

Rel iabi l i ty,  when  used  as  a  measure,  i s  by  defin i ti on  the  abi l i ty of an  i tem  to  perform  as  requ i red ,  
wi thout  loss  of i ts  requ ired  function  or functions,  for a  g iven  in terval ,  under g iven  cond i ti ons.  I t  
i s  most correctly  described  by a  probabi l i ty  that the  i tem  can  complete  i ts  requ ired  use  profi l e.  
However,  re l i abi l i ty i n  the  general ly accepted  sense  can  be  expressed  or speci fied  us ing  a  
number of other measures  such  as  mean  time  to  fa i l u re  or mean  operati ng  time  between  fa i lu res  
(MTBF)  or fa i l u re  rate.  I n  a l l  cases,  i t  shou ld  be  recogn ized  by the  acqu i rer that  any re l i ab i l i ty  
measure  does  not guaran tee  a  re l iabi l i ty  of a  s i ng le  i tem,  as  i t  represents  a  statis tical  express ion  
of what may be  expected  wi th  a  speci fied  confidence.  Hence,  any assurance  requ irements  
shou ld  i nclude  appropriate  data  analys is  techn iques  where  re l i ab i l i ty  quanti fi cation  i s  speci fied .  

NOTE  The  use  of MTBF  a lways  impl i es  that  the  rate  of fa i l u re  of the  i tem  i s  constan t wi th  time  or use,  i . e.  the  
probabi l i ty  that  the  i tem  wi l l  fa i l  wi th i n  the  fi rst  hou r of use  i s  the  same  as  the  probabi l i ty  of i t  fa i l i ng  d u ri ng  one  hour 
or use  i n ,  for example,  a  thousand  years '  t ime.  

Examples  of i ndustries  where  rel i abi l i ty can  be  the  primary dependabi l i ty attribu te  of i n terest  
i nclude:  

•  the  aerospace  i ndustry,  where  once  an  a i rcraft has  taken  off i t  i s  essen tia l  that i t  completes  
the  fl ight  wi thout l oss  of cri tica l  functions;  

•  the  au tomotive  i ndustry,  where  a  d river shou ld  be  able  to  complete  a  j ourney (wi th in  a  
speci fied  range  of speed ,  terrain ,  etc. )  wi thou t need  for main tenance of any type.  

Examples  of where  time  to  fa i l u re  can  be  the  requ i red  measure  for rel iabi l i ty i nclude:  

•  e lectric l i gh t bu lbs  that are  designed  for h igh  percen tage  to  survive  to  a  g iven  l i fe;   

•  process  mach inery,  where  the  i tem  is  conti nuously operating  and  the  time  to  fa i lu re  is  of 
importance  to  p lan  main tenance  activi ti es.  

MTBF  shou ld  on ly be  used  where  constan t fa i l u re  rate  can  be  assumed .  I t  i s  therefore  
recommended  a  fa i lu re  probabi l i ty ( i . e.  re l iabi l i ty)  or non-constant fa i l u re  rate  d is tribu tions  
shou ld  be  used  i nstead ,  i f possible .  Su i table  non-constan t fa i lu re  rate  d is tribu tions  such  as  the  
Weibu l l  d is tribution  ( I EC  61 649  [21 ] )  may be  used  for speci fication  of non-repairable  products  
and  components.  For repairable  products  see  I EC  61 71 0  [22] .   

The  effect  of fa i lu re  shou ld  a lso  be  cons idered  when  defin ing  re l iabi l i ty  measures,  for example  
wi l l  fa i l u res  occur that do  not stop  performance  and  can  be  restored  later.  

Durabi l i ty i s  a  dependabi l i ty  attribu te  wh ich  describes  the  abi l i ty to  restore  i tems  to  a  function ing  
cond i tion  un ti l  i t  i s  no  longer feas ib le ,  economical ly  or safe ly viable,  to  do  so;  i . e.  a  l im i ti ng  
cond i tion  i s  reached .  Thus,  i t  may be  cons idered  that durabi l i ty i s  characterized  by the  period  
or usage  of the  i tem  un ti l  the  l im i ti ng  cond i tion  i s  reached ,  wh ich  i s  expressed  i n  the  same  terms  
as  the  operati ng  l i fe  of the  i tem  (e . g .  cycles ,  years ,  m i les) .  I t  wou ld  a lso  be  poss ib le  to  express  
the  durabi l i ty of an  i tem  i n  terms  of the  probabi l i ty  of be ing  able  to  ach ieve  a  g iven  period  or 
usage  unti l  the  l im i ti ng  s tate  is  reached .  

Recoverabi l i ty i s  a  dependabi l i ty attribu te  wh ich  describes  the  abi l i ty  to  recover from  a  fa i l u re,  
wi thout  corrective  maintenance.  The  ab i l i ty to  recover may or may not requ i re  external  actions,  
for example  a  personal  computer being  swi tched  on  and  off to  reset  the  operati ng  system.  
Recoverabi l i ty i s  expressed  us ing  measures  such  as  the  probabi l i ty of recovery wi th in  a  
speci fied  time  in terval .  

F igure  6  g ives  gu idance on  the  d i fferent ways  i n  wh ich  re l iab i l i ty  can  be  defined .  
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Figure 6  – Rel iabi l i ty requ irements  

5.4.8  Maintainabi l i ty and  maintenance requ i rements  

Main ta inabi l i ty  i s  an  important  dependabi l i ty  attribu te  for a l l  repairable  i tems  and  reflects  the  
abi l i ty  of an  i tem  to  be  retained  i n ,  or restored  to,  a  s tate  to  perform  as  requ i red ,  under g iven  
cond i ti ons  of use  and  main tenance.  Examples  where  main ta inabi l i ty  m ight be  important are  
i tems  such  as  a i rcraft where  there  are  constrain ts  on  maintenance time  due  to  the  i tem  being  
non-productive  during  main tenance,  or for i tems  that are  d i fficu l t to  main ta in ,  or for i tems  that 
are  at  a  state  of read iness  to  be  used .  Main ta inabi l i ty  i s  general ly  deal t  wi th  i n  
IEC 60300-3-1 0  [3] .  

Main tenance  can  be  e i ther corrective,  i . e .  carried  ou t  after a  fa i lu re  occurs ,  or preventative.  I f 
there  i s  redundancy,  fa i l u re  of an  i tem  may not necessari ly  resu l t  i n  operational  fa i lu re.  
However,  i f a  fa i lu re  i s  not recti fied  i n  a  t imely manner,  operational  fa i l u re  cou ld  occur as  
back-up  i tems  also  fa i l .  General ly,  the  objective  of a  main tainabi l i ty requ i rement i s  to  prevent  
operational  fa i l u re,  prolong  operational  l i fe  and  to  m in im ize  unavai l abi l i ty.  

Main ta inabi l i ty,  together wi th  i ts  subset testabi l i ty,  addresses  the  recogn i ti on  and  local ization  
of a  fa i lu re,  the  repai r or replacement procedures,  servicing  activi ti es  and  the  subsequent  
testing  to  ensure  that the  i tem  can  be  made  operational .  I t  a lso  i ncludes  techn ical  de lays  such  
as  time for i tems  to  cool  down ,  time to  i n terpret test i n formation  and  curing  times.  The  
speci fication  of main ta inabi l i ty  cons iders  constrain ts  such  as  repai r l ocation  and  repair 
envi ronment bu t does  not address  log istic  aspects.  Aspects  such  as  l og istic  support,  cost of 
spares,  t ime  to  obtain  spares,  time  for a  main ta iner to  arrive  or del iver spares  to  a  repair centre  
are  considered  wi th in  supportabi l i ty.  

Complex systems  often  have  d i fferen t  levels/grades  of main tenance  or repai r.  These  
l evels/grades  may reflect  d i fferences  in  ski l l ,  support equ ipment or du ration  requ ired  to  perform  
d i fferent  main tenance tasks,  for example  the  user may be  expected  to  be  able  to  conduct  m inor 
main tenance on  a  car,  bu t extens ive  main tenance  wou ld  be  done  by a  mechan ic  in  a  workshop.  
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Main ta inabi l i ty  requ i rements  may be  speci fi ed  to  address  constra in ts  between  levels/grades  of 
repai r.  

Testabi l i ty  i s  a  dependabi l i ty  attribute  wh ich  describes  the  degree  to  wh ich  an  i tem  can  be  
functional ly tested  under stated  cond i ti ons.  Testabi l i ty a l l ows  the  s tatus  of an  i tem  to  be  
determined  and  the  i solation  of fau l ts  i n  the  i tem  to  be  performed  i n  a  timely and  efficien t 
manner.  Testabi l i ty for software  i ncludes  con trol lab i l i ty,  wh ich  describes  the  abi l i ty  to  affect and  
repl icate  the  software  behaviour.  Testabi l i ty i s  expressed  us ing  measures  such  as  fau l t  
coverage (ratio  of fau l ty  functions  detectable  to  tota l  number of functions),  fa lse  a larm  rate  
(number of fa lse  a larms  to  total  fa i l u res)  and  observabi l i ty.  

F i gu re  7  g ives  gu idance on  the  d i fferent  ways  i n  wh ich  main ta inabi l i ty  can  be  defined .  

  

Figure  7  – Maintainabi l i ty requ irements  

When  defin ing  main ta inabi l i ty  requ i rements  consideration  shou ld  be  g iven  to  the  type  of 
main tenance (for example,  on ly main tenance that  stops  performance,  a l l  main tenance and/or 
main tenance at a  speci fic  level /grade)  and  what activi ties  are  i ncluded  as  part  of the  
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main tenance duration  ( for example,  t ime spen t carrying  out main tenance,  or a l l  t ime  includ ing  
time spen t testing  and  d iagnosing  fai l u re).  

5.4.9  Supportabi l i ty and  support  requ i rements  

5.4.9 .1  General  

Supportabi l i ty i s  the  abi l i ty of an  i tem  to  be  supported  such  that i t  can  perform  as  requ ired ,  
under g iven  cond i ti ons  of use  and  maintenance.  Poor supportabi l i ty can  adversely affect the  
abi l i ty  to  operate,  main tain  or update  i tems,  as  wel l  as  s i gn i fican tly  i ncrease  an  i tem 's  cost  over 
i ts  l i fecycle.  Therefore,  i t  may be  important to  speci fy  supportabi l i ty  requ i rements  to  ensure  an  
i tem  can  be  operated  as  and  when  in tended  and  that i t  can  conti nue  to  del i ver va lue  throughou t  
i ts  usefu l  l i fe.  Supportabi l i ty  i s  general ly  deal t  wi th  i n  I EC 60300-3-1 4  [4] .  

The  aspects  of supportabi l i ty that shou ld  be  speci fied  are  h i gh ly dependent on  the  con text of 
use  and  the  i n tended  support concept for the  i tem.  For example,  a  s imple  i tem  may perform  
functions  wi th  l i ttl e  or no  supporting  i n frastructu re  or i n teractions  wi th  an  operator and  be  
replaced  on  fa i l u re  wi th  a  comparable  i tem  based  on  general  form ,  fi t  and  functional  
requ irements .  I n  th is  s i tuation  there  may be  l i ttle  need  for supportabi l i ty speci fication .  At the  
other extreme,  a  complex i tem  may requ ire  extensive  supporti ng  e lements  and  accurate  i npu t 
or control  from  ski l l ed  operators  as  wel l  as  complex arrangements  to  manage  al l  facets  of 
support  for the  i tem  i n  order to  ba lance  cost,  ri sk and  performance.  I n  th is  example,  
supportabi l i ty requ i rements  may be  cri tical  to  ach ieve  the  desi red  balance.  

G iven  the  importance  of con text  to  supportabi l i ty  speci fication ,  i t  i s  often  helpfu l  to  consider the  
five  consti tuen t capabi l i ti es  for i tem  support and  assess  whether there  are  any s i gn i fican t risks  
wi th in  these  capabi l i ti es  that shou ld  be  managed  via  speci fication .  The  five  consti tuent  
capabi l i ties  for i tem  support  are:  

•  operati ng  support;  

•  supply support;  

•  ma in tenance support;  

•  eng ineering  support;  

•  tra in ing  support.  

5.4.9.2  Operating  support  

Operating  support addresses  the  e lements  external  to  the  i tem  that are  needed  for operation  
and  may include  operating  faci l i ti es,  system  operators,  support  equ ipment,  operator procedures  
and  manuals,  techn ical  data  as  wel l  as  re levant in formation  systems.  

5.4.9.3  Supply support  

Supply support i s  concerned  wi th  ensuring  that the  equ ipment and  consumables  necessary to  
operate  and  main tain  i tems  are  avai lable  when  and  where  requ ired  i n  an  efficient manner.  Th is  
i ncl udes  demand  forecasting ,  i nven tory management,  warehouse  and  d istribu tion  and  
transportation  systems,  packag ing  and  hand l i ng ,  procurement and  re levant i n formation  
systems.  

5.4.9.4  Maintenance  support   

Main tenance support cons iders  the  systems and  supporti ng  e lements  needed  to  develop,  
execu te  and  optim ize  a  system  of main tenance to  meet re levant  main tainabi l i ty  and  avai l ab i l i ty 
requ i rements.  Main tainabi l i ty  support  may i nclude  tra ined  personnel ,  faci l i ti es,  support and  test 
equ ipment,  main tenance  i nstructions,  main tenance management systems,  techn ical  data  and  
i n formation  systems.  
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5.4.9.5  Eng ineering  support   

Eng ineering  support describes  the  management of des ign  processes  and  other i n formation  to  
ensure  an  i tem's  configuration  is  managed  and  can  be  updated  to  meet evolving  requ irements .  
Th is  can  include  personnel ,  techn ical  data,  eng ineering  processes,  i n formation  systems  and  
supporting  tools  or software.  

5.4.9 .6  Train ing  support  

Train ing  support cons iders  the  elements  and  systems  requ ired  to  ensure  that people  are  
adequately trained  to  operate,  main ta in  and  support an  i tem.  I t  may i nclude  instructional  and  
tra in ing  development teams,  faci l i ties,  tra in ing  materia ls  and  a ides,  processes  and  i n formation  
systems.  

F igure  8  g ives  gu idance  on  the  d i fferent  ways  i n  wh ich  supportabi l i ty can  be  defined .  
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Figure 8  – Supportabi l i ty requ irements  

5.4. 1 0  Avai labi l i ty requ i rements  

The avai l abi l i ty of an  i tem  is  the  abi l i ty  to  be  i n  a  state  to  perform  as  requ ired .  Avai l abi l i ty depends  
on  the  combined  attribu tes  of re l i ab i l i ty,  main ta inabi l i ty,  recoverabi l i ty  and  supportabi l i ty  and  the  
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performance of main tenance  and  support.  I t  i s  importan t that the  acqu irer identi fi es  the  
defin i tion  of avai l abi l i ty used  in  the  speci fication .  

EXAMPLE  1  S teady state  avai l abi l i ty  i s  used  i n  the  rai l  i ndustry,  where  tra in  operators  requ i re  a  percentage  of the  
trains  to  be  avai l abl e  for use  d u ri ng  peak periods  or maximum  delay t imes.  

EXAMPLE  2  Mean  ava i l ab i l i ty  i s  used  i n  the  te lecommun ications  i ndustry,  where  the  operator requ i res  a  certa i n  
number of commun ication  channels  to  be  avai l able  such  that  the  i tem  main tains  an  overal l  avai l abi l i ty  through  d i verse  
rou ti ngs  us ing  avai l abl e  rou tes  even  when  some rou tes  are  u navai l abl e.  

EXAMPLE  3  Avai l abi l i ty  i s  used  for conti nuous ly operati ng  systems,  for example  where  the  acqu i rer of a  satel l i te  
g round  s tation  wi th  1 00  modems  can  requ i re  analys i s  to  demonstrate  wi th  90%  confi dence  that  the  system  wi l l  
ach ieve  l ess  than  1 0  m in  of combined  l i nk ou tages  across  90  concurren t commun ication  l i nks  i n  any g i ven  6 -month  
period .  

Typical  avai l ab i l i ty  defi n i ti ons  are:  

•  Steady-state  avai l abi l i ty wh ich  is  the  " l im i t,  i f i t  exi sts,  of the  i nstan taneous  avai l abi l i ty  when  
the  time  tends  to  i n fin i ty" .  For th is  defin i ti on  of avai l ab i l i ty  to  be  relevant,  steady-state  
cond i ti ons  have  to  exist.  Al though  the  mathematics  i s  s impler under the  assumption  of 
steady s tate  cond i tions,  steady-state  avai l abi l i ty  shou ld  not  be  used  wi thout val i dating  the  
assumption .  

•  I nstan taneous  avai labi l i ty wh ich  is  the  "probabi l i ty that an  i tem  is  i n  a  s tate  to  perform  a  
requ ired  function  under g iven  cond i tions  at a  g iven  instan t i n  t ime,  assuming  that the  
requ i red  external  resources  are  provided . "  I t  i s  un l ike ly to  be  speci fied  i n  dependabi l i ty 
requ i rements.  

•  Mean  avai labi l i ty wh ich  i s  the  "mean  of the  i nstantaneous  avai labi l i ty over a  g iven  time  
i n terval  ( t1 ,  t2) . "  Th is  measure  i s  more  usefu l  for a  speci fication  and  i s  of i n terest i n  
i ndustries  where  the  avai labi l i ty over d i fferent  t ime i n tervals  may change,  perhaps  due  to  
d i fferent  operating  cond i tions.  

Other defin i tions  of avai l abi l i ty  a lso  exist,  such  as  operational  avai l abi l i ty  (where  l og istic  de lays  
are  i ncluded)  and  asymptotic  avai labi l i ty (see  I EC  60050-1 92  and  I EC  61 703  [20] ) .  

F i gure  9  g ives  gu idance on  the  d i fferent ways  i n  wh ich  avai l abi l i ty can  be  defined .  
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Figure 9  – Avai labi l i ty  requ irements  

5.5  Justi fy the  measures  used  for the  dependabi l i ty requ irements  

Th is  step  i s  abou t developing  the  target numerical  values  for quan ti tative  measures  of 
dependabi l i ty attribu tes  and  cla im  statements  for qual i tative  measures  used  i n  the  dependabi l i ty  
speci fication .  I EC  61 703  [20]  provides  gu idance on  developing  the  numerica l  va lues  for 
dependabi l i ty  attributes.   

Requ irements  shal l  be  ach ievable.  1 00  %  re l iab i l i ty may be  des irable  bu t  i s  not  poss ib le  and  
h igh  re l i abi l i ty  requ i rements  can  lead  to  d isproportionately  h igh  costs  of design ,  development 
and  the  provis ion  of evidence.  The  acqu irer therefore  shal l  assess  what l evels  of the  d i fferen t  
dependabi l i ty  attributes  are  reasonable,  based  upon  factors  such  as  the  ach ievement of 
previous  s im i lar i tems,  the  desi red  performance  and  cons ideration  of whether an  improvement 
can  be  expected  during  u ti l i zation .  Curren t i tems  are  becoming  increasing ly complex to  meet 
des ired  l evels  of functional i ty and  many have  reached  the  l im i t  of cost-effective  re l i abi l i ty.  

Full document details: IEC 60300-3-4-2022

http://www.avadocuments.com/doc/iec-60300-3-4-2022
http://www.avadocuments.com/doc/iec-60300-3-4-2022

