
 

 

AS/NZS IEC 62740:201 6 
IEC 62740:201 5 

Australian/New Zealand Standard™  

Root cause analysis (RCA) 
 

 

 

 

 

 

 

 

 

 

 

A
S
/N

Z
S

IE
C

6
2
7
4
0
:2
0
1
6

Full document details: AS NZS IEC 62740-2016

http://www.avadocuments.com/doc/as-nzs-iec-62740-2016
http://www.avadocuments.com/doc/as-nzs-iec-62740-2016


 

 

AS/NZS IEC 62740:2016 

This  Joint Australian/New Zealand Standard was prepared by Joint Technical  
Committee  QR-005 ,  Dependability.  It was  approved on behalf of the Council  of 
S tandards  Australia on 21  July 201 6  and by the New Zealand Standards  Approval  
Board on 6  July 201 6.   
This  S tandard was published on 1 0  August 201 6.  

 

The following are  represented on Committee QR-005 :  

 

Asset Management Council  

Department of Defence (Australian Government)  

Engineers  Australia 

Independent Transport Safety and Reliability Regulator 

Institution of Professional  Engineers  New Zealand 

New Zealand Institute  of Safety Management 

Risk Management Institution of Australasia 

University of New South Wales  

University of Wollongong 

 

Keeping Standards  up-to-date 

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S tandards  may also  be  withdrawn.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

Detailed information about j oint Australian/New Zealand Standards  can be  found by 
visiting the  Standards  Web Shop at www.saiglobal.com or S tandards  New Zealand 
web site  at www.standards.govt.nz and looking up  the relevant S tandard in the on-
line  catalogue.  

For more frequent listings  or notification of revisions,  amendments  and 
withdrawals,  S tandards  Australia and Standards  New Zealand offer a number of 
update options.  For information about these  services,  users  should contact their 
respective national  S tandards  organization.  

We also  welcome suggestions for improvement in our S tandards,  and especially 
encourage readers  to  notify us  immediately of any apparent inaccuracies  or 
ambiguities.  Please address  your comments  to  the  Chief Executive of S tandards  
Australia or the New Zealand S tandards  Executive  at the address  shown on the back 
cover.  

 

This Standard was issued in draft form for comment as DR AS/NZS IEC 62740:2016.  
 

Full document details: AS NZS IEC 62740-2016

http://www.avadocuments.com/doc/as-nzs-iec-62740-2016
http://www.avadocuments.com/doc/as-nzs-iec-62740-2016


 

 

AS/NZS IEC 62740:201 6 

Australian/New Zealand Standard™  

Root cause analysis (RCA) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COPYRIGHT 

© Standards  Austral ia  Limi ted/Standards  New Zealand  

Al l  ri gh ts  are  reserved .  No  part  of th is  work may be  reproduced  or copied  in  any form  or by

any means,  electron ic or mechan ical ,  i nclud ing  photocopying ,  wi thou t the  wri tten

permission  of the  publ i sher,  un less  otherwise  permi tted  under the  Copyright Act 1 968

(Austral ia)  or the  Copyright Act 1 994  (New Zealand).  

J oin tly publ i shed  by SAI  G lobal  Limi ted  under l i cence from  Standards  Austral ia  Limi ted ,

GPO Box 476,  Sydney,  NSW 2001  and  by Standards  New Zealand ,  PO Box 1 0729,

Wel l i ng ton  601 1 .  

 

I SBN  978  1  76035  555  5  

First publ ished as AS/NZS IEC 62740:201 6.  

Full document details: AS NZS IEC 62740-2016

http://www.avadocuments.com/doc/as-nzs-iec-62740-2016
http://www.avadocuments.com/doc/as-nzs-iec-62740-2016


 

 

PREFACE 

This  S tandard was prepared by the Joint S tandards Australia/Standards New Zealand Committee  

QR-005 ,  Dependability.  

The obj ective of this  S tandard is  to  specify the steps  that root cause analysis  (RCA) should include 

and explain some techniques  for identifying root causes.  The Standard identifies  a number of 

attributes  of RCA techniques  which assist with the selection of an appropriate  technique.  It describes  

each RCA technique and its  relative strengths  and weaknesses.  

This  S tandard is  identical  with,  and has  been reproduced from IEC 62740:201 5 ,  Root cause analysis 

(RCA ).  

As  this  S tandard is  reproduced from an International  S tandard,  the following applies:  

(a)  In the source text ‘ this  International  S tandard’  should read ‘Australian/New Zealand Standard’ .  

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

The term ‘ informative’  has  been used in this  Standard to  define the application of the annexes  to  

which it applies.  An ‘ informative’  annex is  only for information and guidance.  
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INTRODUCTION  

 

 

Root  cause  anal ys is  (RCA)  refers  to  any systematic  process  that  i denti f i es  factors  that  
con tribu ted  to  a  particu lar event  of  i n terest  ( focus  event) .  RCA is  performed  wi th  the  
understand ing  that  events  are  addressed  by understand ing  the  root  causes,  rather than  the  
immed iatel y obvious  symptoms.  RCA aims  to  reveal  root  causes  so  that  e i ther  the  l i kel i hood  
of  them  occurri ng ,  or  thei r  impact  i f  they do  occur,  can  be  changed.   

An  important  d is t inct ion  to  make  i s  that  RCA i s  used  to  anal yse  a focus  even t  that  has  
occurred  and  therefore  anal yses  the  past  (a posteriori ) .  However,  knowledge  of  the  root  
causes  of  past  events  can  l ead  to  acti ons  that  generate  improvements  i n  the  fu ture.  

Th is  I n ternational  Standard  i s  i n tended  to  refl ect  curren t  good  practices  in  the  conduct  of  
RCA.  Th is  s tandard  i s  general  i n  nature,  so  that  i t  may g i ve  gu i dance  across  many i ndustri es  
and  s i tuations.  There  may be  i ndustry speci f i c  standards  i n  existence  that  establ i sh  preferred  
methodolog ies  for  parti cu lar  appl icati ons .  I f  these  s tandards  are  i n  harmony wi th  th is  
publ ication ,  the  i ndustry s tandards  wi l l  general l y be  su ffi cient.  

Th is  standard  i s  a  generic  standard  and  does  not  expl ic i tl y address  safety or  accident  
i nvestigati on  al though  the  methods  described  i n  th is  s tandard  may be  used  for  th is  purpose.  
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AUSTRALIAN/NEW ZEALAND STANDARD 

Root cause analysis  (RCA)  

 

 

 
 
 

1  Scope 

This  I n ternational  Standard  describes  the  bas ic  principles  of  root  cause  anal ys is  (RCA)  and  
speci f ies  the  s teps  that  a  process  for  RCA shou ld  i ncl ude.  

Th is  standard  i den ti f i es  a number of  attr i bu tes  for  RCA techn iques  wh ich  ass ist  wi th  the  
se lection  of  an  appropriate  techn ique.  I t  describes  each  RCA techn ique  and  i ts  re lati ve  
streng ths  and  weaknesses.  

RCA i s  used  to  anal yse  the  root  causes  of  focus  even ts  wi th  both  posi t i ve  and  negati ve  
ou tcomes,  bu t  i t  i s  most  commonl y used  for the  anal ys is  of  fai lu res  and  i nci dents .  Causes  for  
such  even ts  can  be  varied  i n  nature,  i nclud ing  des ign  processes  and  techn iques,  
organ i zational  characteri stics ,  human  aspects  and  external  events .  RCA can  be  used  for 
i nvestigati ng  the  causes  of  non-conformances  i n  qual i ty (and  other)  managemen t systems  as  
wel l  as  for fai l u re  anal ys i s ,  for  example  i n  main tenance  or  equ ipment  testi ng .   

RCA i s  used  to  anal yse  focus  even ts  that  have  occurred ,  therefore  th is  standard  on l y covers  a  
posteri ori  anal yses.  I t  i s  recogn i zed  that  some of  the  RCA techn iques  wi th  adaptation  can  be  
used  proacti vel y i n  the  des ign  and  development  of  i tems  and  for causal  anal ys is  during  risk 
assessment;  however,  th i s  standard  focuses  on  the  anal ys is  of  even ts  wh ich  have  occurred.  

The  i n ten t  of  th is  standard  i s  to  describe  a  process  for perform ing  RCA and  to  explain  the  
techn iques  for i den ti fyi ng  root  causes .  These  techn iques  are  not  des igned  to  ass ign  
respons ibi l i ty or  l i abi l i ty,  wh ich  i s  ou ts i de  the  scope  of  th is  s tandard .  

2 Normative references  

The fol l owing  documents ,  i n  who le  or  i n  part,  are  normati ve l y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl ies.  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  documen t ( i nclud ing  any 
amendments)  appl i es .  

IEC  60050  (al l  parts) ,  International Electrotechnical Vocabulary  

3 Terms,  defin i tions and  abbreviations  

For the  purposes  of  th i s  document,  the  def in i t ions  g i ven  i n  I EC  60050-1 92,  as  wel l  as  the  
fo l l owing ,  appl y.  

3.1  Terms and  defin i t ions  

3. 1 . 1   
cause  
ci rcumstance  or  set  of  c i rcumstances  that  l eads  to  fai l u re  or  success   

Note  1  to  en try:  A  cause  may ori g i nate  du ri ng  speci f i cat i on ,  des i gn ,  manu factu re,  i ns tal l at i on ,  operat i on  or  
main tenance.  

[SOURCE:  I EC 60050-1 92:201 4,  1 92-03-1 1  mod i f i ed  – add i t i on  of  the  words  “ci rcumstance  
or”  and  "or success"  i n  the  term ]  
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3. 1 .2   
causal  factor   
cond i t i on ,  acti on ,  event  or  s tate  that  was  necessary or contribu ted  to  the  occurrence  of  the  
focus  even t  

3. 1 .3   
contributory factor  
cond i t i on ,  acti on ,  event  or  s tate  regarded  as  secondary,  accord ing  to  the  occurrence  of  the  
focus  even t  

3. 1 .4   
event  
occurrence  or change  of  a  particu lar  set  of  c i rcumstances  

Note  1  to  en try:  An  event  can  be  one  or  more  occurrences,  and  can  have  several  causes.  

Note  2  to  en try:  An  event  can  consi st  o f  someth i ng  not  happen ing .  

Note  3  to  en try:  An  even t  can  sometimes  be  referred  to  as  an  “ i nci dent”  o r  “accident”.  

[SOURCE:  ISO Gu ide  73 :2009,  3 . 5 . 1 . 3 ,  mod i f ied  – Deleti on  of  Note  4  [1 ] ] 1  

3.1 .5   

fai lu re  ?of an  i tem?  
l oss  of  abi l i ty to  perform  as  requ i red  

Note  1  to  en try:  A fai l u re  of  an  i tem  i s  an  even t  that  resu l ts  i n  a  fau l t  o f  that  i tem .  

Note  2  to  en try:  Qual i f i ers ,  such  as  catastroph i c,  cri t i cal ,  major,  m i nor,  marg i nal  and  i ns i gn i f i can t,  may be  used  to  
categori ze  fai l u res  accord i ng  to  the  severi ty  of  consequences,  the  choi ce  and  defi n i t i ons  of  severi ty  cri teri a  
depend ing  upon  the  f i e l d  of  appl i cati on .  

Note  3  to  en try:  Qual i f i ers ,  such  as  m i suse,  m i shand l i ng  and  weakness,  may be  used  to  categori ze  fai l u res  
accord i ng  to  the  cause  of  fai l u re.  

Note  4  to  en try:  Th i s  i s  fai l u re  of  an  i tem ,  not  more  general l y  of  behavi ou r.  

[SOURCE:  IEC  60050-1 92:201 4,  1 92-03-01 ,  mod i fi ed  – I n troducti on  of  new Note  4]  

3. 1 .6   
fai lu re  mechanism  
process  that  l eads  to  fai l u re  

Note  1  to  en try:  The  process  may be  phys i cal ,  chem ical ,  l og i cal ,  psychol og i cal  or a  combinati on  thereof.  

[SOURCE:  I EC  60050-1 92:201 4,  1 92-03-1 2,  mod i fi ed  – the  word  "psycholog ical "  has  been  
added]  

3.1 .7   
focus event  
even t  wh ich  i s  i n tended  to  be  explained  causal l y 

3.1 .8   
immed iate  causal  factor  
cond i t i on ,  action ,  even t  or  state  where  there  i s  no  other causal  factor between  th is  causal  
factor  and  the  focus  even t  

_______________ 

1  Numbers  i n  square  brackets  re fer to  the  B i bl i og raphy.  
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Note  1  to  en try:  There  may be  more  than  one  immediate  causal  factor.  

3. 1 .9   

necessary causal  factor  ?of an  event  or state?  
cond i t i on ,  act i on ,  event  or  s tate,  that  resu l ted  i n  the  g i ven  event  or  s tate,  wi thou t  wh ich  the  
g i ven  even t  or  s tate  wou ld  not  have  occu rred  

3. 1 . 1 0   
human  error 
d iscrepancy between  the  human  acti on  taken  or  om i tted,  and  that  i n tended  or  requ i red  

Note  1  to  en try:  The  f i rst  ed i t i on  of  I EC  60050-1 91 : 1 990  i den t i f i ed  “m i stake”  as  a  synonym  for  "human  error" ,  bu t  
a  m i stake  i s  a  type  of  human  error.  

Note  2  to  en try:  The  term  human  error appl i es  to  any s i tuat i on  where  the  ou tcome i s  not  as  i n tended  whether the  
i n ten t  o f  the  person  was  correct  or not.  

[SOURCE:  I EC  60050-1 92:  201 4  1 92-03-1 4,  mod i fied  – Om ission  of  the  example,  add i t i on  of  
Note  1  and  2 ]  

3. 1 . 1 1   
i tem  
subject  bei ng  cons idered  

Note  1  to  en try:  The  i tem  may be  an  i nd i vi dual  part ,  component,  devi ce,  functi onal  un i t ,  equ ipment,  subsystem ,  or  
system .  

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

Note  3  to  en try:  The  i tem  i s  o ften  compri sed  of  e l ements  that  may each  be  i nd i vi dual l y  cons idered .  

[SOURCE:  I EC  60050-1 92:  201 4,  1 92-01 -01 ,  mod i fi ed  – om ission  of  i n ternal  references  and  
Notes  4  and  5 ]  

3. 1 . 1 2   
root  cause  
causal  factor  wi th  no  predecessor that  i s  re levan t  for  the  pu rpose  of  the  anal ysis  

Note  1  to  en try:  A  focus  even t  normal l y  has  more  than  one  root  cause.  

Note  2  to  en try:  I n  some  l anguages,  the  term  root  cause  refers  to  the  combinati on  of  causal  factors  wh i ch  have  no  
causal  predecessor (a  cu t  set  o f  causal  factors ) .  

3. 1 . 1 3   
root  cause analysis  
RCA 
systematic  process  to  i denti fy the  causes  of  a  focus  event  

Note  1  to  en try:  I EC  60050-1 92: 201 4,  defi n i t i on  1 92-1 2-05  provi des  the  fo l l owing  more  restri ct i ve  defi n i t i on  
“systemati c  process  to  i den t i fy  the  cause  of  a  fau l t ,  fai l u re  o r  undesi red  event,  so  that  i t  can  be  removed  by des i g n ,  
process  or  procedure  changes”.  Th i s  s tandard  uses  an  extended  defi n i t i on  to  al l ow a  wi der appl i cabi l i ty  of  the  
process.  

Note  2  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on l y.  

3. 1 . 1 4   
stakeholder 
person  or organ i zation  that  can  affect,  be  affected  by,  or  perceive  themselves  to  be  affected  
by a decis i on  or  act i vi ty  

[SOURCE:  IEC  60300-1 :201 4,  3 . 1 . 1 5]  [2]  
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3. 1 . 1 5   
stopping  ru le  
reasoned  and  expl ic i t  means  of  determ in ing  when  a causal  factor i s  def i ned  as  be ing  a root  
cause  

3.2  Abbreviations  

 

BGA Bal l  g ri d  array 

CAST Causal  analys i s  us i ng  STAMP  

CCT Causal  completeness  test  

CT Counterfactual  test  

CTM  Causes  tree  method  

ECF Even ts  and  causal  factors  

EEM  External  error mode  

FTA Fau l t  tree  anal ys i s  

GEMS  Generi c  error model l i ng  system  

HFACS  Human  factor anal ys i s  and  class i f i cat i on  scheme 

I EM  I n ternal  e rror mode  

MES  Mu l t i l i near even ts  sequenci ng  

MORT Management  overs i gh t  and  ri sk tree  

PEM  Psycholog i cal  error mechan i sm  

PSF Performance  shapi ng  factors  

RCA Root  cause  anal ys i s  

SOL Safety th rough  organ i zat i onal  l earn i ng  

STAMP Systems  theoreti c  accident  model  and  processes  

STEP  Sequen tial l y  t imed  events  pl ott i ng  

TRACEr Techn i que  for  restrospecti ve  and  pred i ct i ve  analys i s  of  
cogn i t i ve  errors  

WBA Why-because  analys i s  

 

4 RCA – Overview 

RCA refers  to  any systematic  process  that  i denti f ies  the  cause  or causes  that  con tribu te  to  a 
focus  even t.  The  immed iate  or  obvious  cause  of  a  focus  even t  i s  o ften  a  symptom  of  
underl yi ng  causes  and  may not  tru l y i denti fy the  root  cause  or causes  that  shou ld  be  i den ti f i ed  
and  addressed.  RCA provides  a g reater understand ing  about  why events  have  occurred.  RCA 
may i denti fy the  fo l l owing :  

a)  a  s i ng le  root  cause;  

b)  mu l t ip le  root  causes  i n  wh ich  the  el im ination  of  any cause  wi l l  prevent  the  focus  even t  
from  occurri ng ;  

c)  root  causes  wh ich  are  con tribu tory factors  where  el im inati on  wi l l  change  the  l i kel i hood  of  
the  focus  event  occurri ng  bu t  may not  d i rectl y preven t  i t;  

d )  root  causes  of  successes.  

By addressing  the  root  cause  or causes  i t  i s  poss ible  to  make decis i ons  regard ing  appropriate  
acti ons  that  wi l l  generate  better  ou tcomes  i n  the  fu ture;  implementing  appropriate  acti ons  
based  on  RCA are  more  effecti ve  at  preven ting  the  same  or s im i lar  even ts  wi th  negative  
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ou tcomes  occurring  or  i ncreas i ng  the  probabi l i ty of  repeating  events  wi th  pos i t i ve  ou tcomes,  
when  compared  wi th  j ust  address ing  the  immediate l y obvious  symptoms.  

RCA can  be  appl i ed  to  any focus  event  whether  success  or fai l u re,  for  example:  

1 )  i nvestigati on  for  technolog ical ,  med ical  and  occupati onal  focus  events ;  

2)  fai l u re  anal ysis  of  technolog ical  systems,  to  determ ine  why an  i tem  fai led  to  perform  as  
and  when  requ i red ;  

3)  anal ys is  of  qual i ty contro l  and  bus iness  processes;  

4)  anal ys is  of  successfu l  ou tcomes.  

RCA can  be  carried  ou t  at  various  l evels  of  decomposi t i on ,  for  example,  from  system  to  
component  l evel  or  by se lecting  d i fferen t  even ts  or  ou tcomes  as  a s tarti ng  po in t.  The  l evel  
appropriate  to  conduct  the  anal ys is  wi l l  be  dependen t  on  the  focus  event.  

RCA i s  used  to  anal yse  focus  events  wh ich  have  actual l y occurred  and  i s  therefore  appl icable  
during  the  test ing  and  operati onal  phases  of  a  project  or  product  l i fe  cycle.  RCA can  i denti fy 
problems  of  process  i ncl ud ing  des ign ,  qual i ty con tro l ,  dependabi l i ty management and  proj ect  
managemen t.  

The  benefi ts  of  perform ing  RCA i nclude:  

?  obtai n i ng  a  g reater  understanding  i n to  what  has  happened;  

?  f i nd ing  the  source  of  problems  so  correcti ve  action  can  prevent  fu ture  events;  

?  i denti fyi ng  the  causes  of  even ts  wi th  benefic ial  ou tcomes  so  they can  be  repeated;  

?  i denti fyi ng  more  effecti ve  actions  to  address  the  causes  of  focus  events ;  

?  ach ieving  the  objecti ves  of  focus  even t  i nvestigati ons  more  effecti vel y;  

?  supporti ng  traceabi l i ty between  focus  event  i nvesti gation  evidence  and  conclusions;  

?  i ncreasing  cons istency between  i nvestigati ons  of  s im i lar  focus  events ;  

?  i ncreasing  obj ecti vi ty of  focus  event  anal ys is.  

5 The RCA process  

5. 1  Overview 

To be  effecti ve,  RCA shou ld  be  performed  systematical l y as  an  i nvesti gati on ,  wi th  the  root  
causes  and  conclus ions  backed  up by documented  evidence.  To  ach ieve  th is ,  RCA shou ld  
i ncl ude  the  f i ve  steps  shown  in  Table  1  and  i l l ustrated  i n  Fi gure  1 .  

Table  1  – Steps to  RCA 

Step  Concepts  and  tasks  to  be  performed  

I n i t i at i on  Based  on  the  knowledge  avai l able  on  the  focus  event,  determ ine  the  need  to  carry 
ou t  RCA and  defi ne  the  pu rpose  and  scope  

Establ i sh i ng   facts  Col l ect  data and  establ i sh  the  facts  of  what  happened,  where,  when  and  by whom  

Analys i s  Use  RCA tool s  and  techn i ques  to  ascertai n  how and  why the  focus  even t  occurred  

Val i dat i on  D i st i ngu i sh  and  resol ve  the  d i fferent  poss ibi l i t i es  as  to  how and  why the  focus  even t  
was  caused  

Presen tati on  of  resu l ts  Presen t  the  resu l ts  of  the  focus  even t  analys i s  

 
RCA i s  i terati ve  i n  nature,  especial l y for  data col l ecti on  and  anal ys is ,  i n  that  data i s  co l l ected  
on  ‘what’  happened ,  wh ich  i s  then  anal ysed  i n  order to  determ ine  what  other data needs  to  be  
co l l ected.  Once  gathered,  fu rther anal ys is  i s  conducted  and  any gaps  i den ti f ied ,  for  wh ich  
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fu rther data i s  co l lected .  Th is  process  i s  repeated  un ti l  the  pu rpose  of  the  anal ys is  i s  fu l f i l l ed  
and  the  root  causes  i den ti f ied .  The  ou tpu ts  of  the  RCA wi l l  be  dependen t  on  i ts  purpose  and  
scope.  

 

 

Figure 1  – RCA process  

5.2  In i t iation  

The f i rst  step i n i t i ates  the  RCA process  by evaluat ing  the  need  to  carry ou t  RCA.  I t  defi nes  
the  purpose  and  scope  of  the  anal ys is ,  i n  response  to  the  focus  event,  and  establ i shes  a team  
and  resources  to  carry ou t  the  RCA.   

There  i s  usual l y some cri teri on  wh ich  i s  used  to  determ ine  when  an  RCA i s  requ i red ,  wh ich  
may include:  

?  any s ing le  even t  wi th  a l arge  effect;  

?  m u l t iple  s im i lar  undesi rable  events ;  

?  a  parameter moving  ou t  of  a  def ined  to lerance  l evel ;  

?  fai l u res  or  successes  (whatever  the  leve l  of  effect)  that  i nvolve  cri t i cal  i tems  of  equ ipmen t 
or  act i vi ti es .  

When  defi n ing  the  type  of  events  that  requ i re  the  conduct  of  RCA,  i t  i s  importan t  to  cons ider  
that  an  event  wi th  a l arge  effect  may have  common  root  causes  to  events  wi th  m inor effects .  
Anal ys i ng  and  address ing  root  causes  for even ts  wi th  m inor effects  may preven t  a l arge  effect  
even t  occurri ng .  Examples  of  even ts  where  RCA may be  requ i red  i ncl ude:  completi on  of  a  
proj ect  (successes  and  fai l u res) ,  fai lu res  that  resu l t  i n  u naccepfi gure  costs,  i n j u ry or  fatal i ty,  
unacceptable  performance  or de lays ,  l arge  con tractual  consequences  and  equ ipment  
breakdown.  

I f  a  RCA i s  requ i red,  the  focus  event(s)  to  be  anal ysed  i s/are  described  and  an  appropriate  
team  appoin ted  for  the  anal ys is .  The  description  shou ld  i ncl ude  the  background  and  con text  i n  
wh ich  the  focus  even t(s)  occurred.  A good  descripti on  of  a  focus  event  i s  short,  s imple  and  
easy to  understand  and  shou ld  not  be  biased  towards  a speci f i c  so l u ti on .  Th is  descripti on  i s  
used  to  i denti fy appropriate  members  of  the  anal ysis  team  and  ascertain  where  to  start  
co l lecti ng  data.  

The  purpose  and  scope  of  the  RCA shou ld  be  determ ined,  taking  i n to  accoun t  knowledge  of  
system ,  functions,  i n terfaces  etc.  I n  some cases ,  the  purpose  of  the  anal ys is  i s  to  i den ti fy the  
causes  of  the  focus  even t.  I n  others,  the  purpose  may be  broader,  for  example,  to  also  
i denti fy matters  of  concern  ou ts i de  those  that  l ed  to  the  focus  event.  
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There  are  i n  general  two  d i fferen t  types  of  RCA that  have  d i fferen t  objecti ves  and  shou ld  not  
be  m ixed  up.  These  two  types  can  be  described  as  fo l l ows:  

1 )  anal ys ing  a  focus  even t  us ing  on l y veri f i able  factual  i n formation ;  

2)  anal ys ing  a  focus  even t  to  obtain  h ypotheses  of  sequences  of  even ts  and  cause.  

The  f i rs t  vers ion  focuses  on  observed  facts  on l y.  I t  may be  an  anal ys is  "per se"  accord ing  to  
the  purpose  of  the  s tudy and  no  h ypothes is  abou t  event  occurrence  i s  acceptable  for th is  
anal ys is.  The  second  can  be  implemented  when  su ffi ci ent  factual  i n formation  i s  not  avai lable   
and  h ypotheses  of  poten tial  causes  are  acceptable  for  the  purpose  of  the  anal ys is .  

The  ou tpu ts  requ i red  of  the  RCA shou ld  also  be  i den ti f i ed .  Examples  are  as  fo l l ows:  

?  provide  a  descripti on  of  each  root  cause  along  wi th  su ff ic ien t  background  i n formation  to  
al l ow the  i den ti f i cati on  of  su i table  act ions;  

?  recommend  acti ons  that,  taken  together,  prevent  fu rther occurrences  of  s im i lar even ts  wi th  
adverse  consequences  and  improve  the  l i ke l i hood  of  successes;  

?  i denti fy,  implement  and  review acti ons  to  address  root  causes.  

RCA can  i nclude  the  anal ys is  of  systems  i n  wh ich  the  boundaries  con ti nual l y evolve  and  
i n teract  wi th  thei r  envi ronment;  th is  i n teracti on  can  take  the  form  of  i n formation ,  energy,  or  
material  transfer.  Therefore,  the  scope  shou ld  speci fy the  boundary of  the  anal ys is  (what  i s  
i ncl uded  and  what  i s  excluded) .  

The  scope  of  the  anal ys is  shou ld  where  poss ible  i ncl ude  a defi n i t i on  of  the  ‘stopping  ru le ’ ,  
wh ich  i s  the  po in t  at  wh ich  acti on  can  be  defi ned  or add i ti onal  proof  of  cause  i s  no  longer 
necessary for  the  purpose  of  the  anal ys is .  For example,  the  l ast  po i n t  where  correcti ve  act i on  
can  be  i den ti f ied ,  before  factors  that  cannot  be  i n fl uenced  e . g .  weather.  I t  may however be  
more  appropriate  to  ascertain  the  stopping  ru le  at  review poin ts  that  determ ine  whether  
fu rther  anal ysis  i s  requ i red .   

RCA can  be  effecti vel y carried  ou t  by one  person  provided  that  person  i s  experienced  wi th  the  
causal  anal ysis  techn ique,  i s  a  domain  expert  (or has  immed iate  access  to  domain  experts)  
and  has  access  to  al l  the  data requ i red.  However,  i t  i s  more  common  to  conduct  RCA as  a 
team .  The  team  members  for the  anal ys is  shou ld  be  se lected  based  on  the  speci f i c  expert ise  
needed  to  anal yse  the  focus  even t.  The  team  shou ld  i ncl ude:  

?  a  person  or persons  who  among  them  can  provide  a complete  systems  overview and  
knowledge  of  the  programme or proj ect  and  focus  event;  

?  a  faci l i tator ski l l ed  i n  the  causal  anal ys is  techn ique,  des i rabl y trained  or experienced  in  the  
faci l i tat i on  of  the  causal  anal ys is  techn ique.  

Team  members  can  change  depending  on  the  acti vi ty being  conducted ,  e. g .  team  members  
respons ible  for  data co l l ecti on  wi l l  not  necessari l y be  the  same as  those  conducti ng  the  
anal ys is.  Team  members  can  i ncl ude  eng ineers,  techn icians ,  operators,  sales  represen tati ves  
and  managers.  The  use  of  external  parti es  shou ld  be  cons idered  to  provide  an  i ndependent  
perspecti ve  and  avoid  bl i nd  spots  that  may exis t  i n  the  organ i zati on .  Add i t i onal  team  members  
shou ld  be  i ncl uded  for  speci f i c  acti vi t i es  duri ng  the  i nvesti gation  to  e i ther  bri ng  experti se  i n to  
the  team  or to  i ncrease  the  i n fl uence  of  the  team .  The  ro le  of  these  add i ti onal  team  members  
i s  to  support  the  i nvesti gati on  so  that  i t  i s  not  hal ted  for techn ical  or  organ i zational  boundary 
reasons.  I t  i s  not  appropriate  for  persons  who  may have  had  a  ro le  i n  causati on  of  the  focus  
even t  to  be  part  of  the  team .  Thei r  i npu t  shou ld  be  co l lected  duri ng  the  f i rst  two  s teps.  

5.3  Establ ish ing  facts  

This  step i ncl udes  al l  the  acti vi t i es  necessary to  prepare  for the  anal ys is .  Establ i sh ing  the  
facts  i s  usual l y the  largest  part  of  the  RCA.  Facts  shou ld  be  determ ined  on  ‘what’  happened,  
‘where ’ ,  ‘when ’  and  ‘ by whom ’ .  
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Data shou ld  be  co l l ected ,  before  i t  i s  l ost  (e . g .  before  evidence  i s  d i s tu rbed  or removed ,  or  
memories  fade) .  I n  general  data co l l ected  wou ld  i nclude:  

a)  the  context  i n  wh ich  the  focus  event  occurred;  

b)  the  cond i t ions  before,  du ri ng  and  after the  focus  even t;   

c)  personnel  i nvo lvement i ncl ud ing  act ions  taken  (or not  taken)  and  decis i ons  made;   

d )  con text  data abou t  the  su rround ings ,  i ncl ud ing  envi ronmen tal  data;  

e)  how the  organ ization  operates  i nclud ing  organ ization  charts ,  processes  and  procedures,  
trai n ing  and  ski l l s ;  

f)  h istorical  data  re lati ng  to  s im i lar  events  or  precursors ;  

g )  deviat i ons  from  the  expected;  

h )  i n teractions  wi th  other  i tems  and  personnel ;  

i )  equ ipment  i nvolved ,  i ts  operati ng  s tate  and  compl iance  wi th  requ i rements .  

The  fo l l owing  l i sts  examples  of  data that  may be  re levant:  

1 )  I nspecti on  of  phys ical  evi dence  such  as  fai led  componen ts  and  fai lu re  reports .  General l y,  
i t  i s  experience  that  wi l l  determ ine  what  phys ical  evi dence  i s  requ i red .  I f  there  i s  doubt,  
the  evidence  shou ld  be  retained .  I t  i s  also  important  to  preserve  the  evidence.   

2)  Photographs  and  vi deos  taken  by mon i tori ng  cameras.  Photograph ing  the  area of  the  
occurrence  from  several  vi ews  wi l l  also  be  usefu l  i n  the  anal ys is  phase.  

3)  Operational  data,  recorded  by mon i tori ng  systems,  con trol  systems,  alarm  and  even t  
l oggers  etc.  Operator l ogs  can  be  cri t ical  to  understandin g  the  operating  cond i t i ons  at  the  
time  of  fai l u re  and  s i nce  they are  typical l y dated  (or clocked) ,  they are  i deal  for  generating  
a t imel ine  of  even ts.  

4)  Personal  testimony gathered  by conducti ng  i n terviews.  I n terviews  shou ld  concen trate  on  
data co l l ecti on ,  e. g .  bu i l d ing  a cons is tent  t imel i ne  etc;  any premature  d iscuss ion  of   the  
causes   of   the   fai l u re   may  adversel y impact   the   i n terview  process.  Questions  shou ld  
be  prepared  before  the  i n terview to  ensure  that  al l  necessary i n formation  i s  obtained.  
I n terviews  shou ld  be  conducted  wi th  those  people,  who  are  the  most  fam i l i ar wi th  the  
focus  event,  however,  cons ider i n terviewing  other personnel  e. g .  people  who  have  
performed  the  j ob  i n  the  past.  Al l  i n terviews  shou ld  be  documented .  

5)  Documentary evidence  of  rel evan t  procedures,  operating  envi ronment  and  regu latory 
envi ronment.  

Th is  step can  i ncl ude  fai l u re  anal ys is  wh ich  exam ines  fai l ed  componen ts  us ing  a  wide  array of  
methods  i nclud ing  m icroscopy,  spectroscopy and  non -destructi ve  testing  or  models  on  the  
developmen t of  fai l u re  such  as  f i re  model l i ng  or  crash  model l i ng .  

Once  al l  the  data associated  wi th  the  focus  event  has  been  co l lected,  the  data shou ld  be  
reviewed  for correctness  and  su i tabi l i ty,  m issi ng  data shou ld  be  obtained  and  any 
i nconsistencies  shou ld  be  resolved  to  ensure  a c l ear and  cons isten t  picture  of  the  focus  even t  
i s  determ ined.  

The  ou tcome of  th is  step i s  i n formation  and  understand ing ,  supported  by phys ical  evi dence  
and  wi tness  s tatements ,  concern ing  

?  what  happened  i nclud ing  the  c i rcumstances  that  l ead  to  the  focus  event,  

?  the  t ime  sequence  of  events  wh ich  lead  to  the  focus  even t,  

?  the  l ocati on  of  the  focus  even t,  

?  acti ons  of  people  associated  wi th  the  focus  even t,  

?  an y necessary cond i ti ons  for the  focus  event ,  

?  the  consequences  of  the  focus  even t.  
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5.4  Analysis  

5.4. 1  Descript ion  

Having  determ ined  ‘what’  happened,  ‘where ’ ,  ‘when ’  and  ‘ by whom ’ ,  th i s  step  establ i shes 
‘ how’  and  ‘why’  the  focus  event  occurred .  The  obj ecti ve  of  th is  step i s  to  u nderstand  the  focus  
even t  and  i ts  causes  by structu ri ng  the  data that  has  been  co l lected  i n to  a  form  that  al l ows  
root  causes  to  be  systematical l y deri ved.   

RCA normal l y anal yses  facts  to  i den ti fy the  causes  that  were  necessary for  the  focus  event  to  
occur,  referred  to  as  “necessary causal  factors” .   However,  i n  some cases,  for  example  where  
su ffici ent  facts  are  not  avai lable,  the  anal ysis  may propose  one  or more  hypotheses  for cause  
and  may also  i den ti fy con tribu tory factors  and  prevai l i ng  cond i t i ons  wh ich  were  poss ibl y 
associated  wi th  the  focus  event,  bu t  cannot  be  proven  to  be  necessary causal  factors .  

Anal ys is  i nvolves  the  fo l l owing :  

?  organ i zi ng  the  phys ical  evidence  and  wi tness  statements  concern ing  acti ons ,  events ,  
cond i t i ons  and  ou tcomes;  

?  seeking  how and  why the  focus  even t  occurred  us i ng  the  data co l l ected  to  j usti fy  
conclus ions.  Models  of  causati on ,  l aboratory test i ng ,  check l i sts  and  taxonom ies  or  
s tat i st ical  anal ys is  of  data may be  used  to  ass ist  th is  process;  

?  l ooking  beyond  the  immed iate  causal  factors  to  why they occu rred .  The  aim  i s  to  seek al l  
causal  factors  that  contri bu ted ,  not  on l y the  obvious  causes;  

?  con tinu i ng  th is  process  un ti l  the  stopping  ru le  i s  i nvoked  and  root  causes  i den ti f ied .  There  
may be  mu l ti ple  root  causes  wh ich  can  be  i ndependent  or  corre lated .  

I n  general ,  causal  factors  may i nvolve  techn ical  i ssues,  human  aspects  and  factors  re lati ng  to  
the  phys ical  or  psycho-social  envi ronment i n  wh ich  the  focus  event  occurred .  Al l  of  these  
shou ld  be  cons idered  i n  seeking  root  causes.  People  wi th  experti se  i n  these  areas  shou ld  
therefore  be  i nvolved  i n  the  anal ys is.  

Causal  factors  shou ld  be  described  c learl y and  unambiguous l y.  Where  a human  action ,  
om ission  or decis i on  i s  i den ti f ied  as  a causal  factor,  the  nature  of  the  act  or  decis ion  shou ld  
be  speci f i ed ,  e . g .  " the  operator swi tched  off  the  wrong  power swi tch "  and  not  j ust  "human  
error" .   

The  anal ys is  of  the  causes  (depend ing  on  the  purpose  and  scope  of  the  anal ysis)  can  
cons ider:  

?  how the  focus  even t  occurred ,  i . e.  the  phys ical ,  chem ical ,  psycholog ical  or  l og ical  process  
that  was  i nvolved;  

?  preced ing  events  or  cond i t i ons  that  were  necessary for  the  focus  event  to  occur;  

?  re lationsh ips  between  causal  factors  i nclud ing  how they combined  to  cause  the  focus  
even t  and  how a root  cause  l eads  to  the  focus  event;  

?  organ i zational  and  managemen t i n f luences  and  human  factors  that  were  i nvolved  i n  the  
focus  even t  or  i n  the  events  and  cond i ti ons  l ead ing  up  to  i t ;  

?  prevai l ing  cond i t i ons  that  may have  con tri bu ted  to  the  event  occurring  bu t  were  not  
necessary causal  factors ;  

?  matters  of  concern  that  cou ld  l ead  to  other focus  even ts  ( these  are  not  strict l y causal  
factors  bu t  may be  an  ou tcome of  the  anal ys is) .  

A s tructured  anal ys is  techn ique  shou ld  be  used  to  perform  the  anal ysis .  Several  formal  
techn iques  exist  rang ing  from  those  that  are  based  on  a checkl i st  of  causes  to  techn iques  that  
gu i de  the  anal yst  th rough  cons iderati on  of  causes  and  g raph ical l y presen t  the  resu l ts .  The  
techn iques  range  from  s imple  to  complex and  requ i re  su i tabl y ski l l ed  practi t i oners  or  
faci l i tators  to  conduct  the  anal ys is .  Some techn iques  are  based  on  part icu lar models  of  how a 
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focus  even t  occurs  and  hence  g i ve  a  part icu lar emphas is  to  the  resu l ts .  The  d i fferen t  models  
are  based  on  d i fferent  h ypotheses  wi th  regard  to  the  causati on  therefore  they tend  to  l ead  the  
i nvestigator  to  i den ti fy d i f ferent  contribu tory factors.   

I n  some cases  i t  i s  appropriate  to  use  more  than  one  techn ique  or to  take  i n to  accoun t  
cons iderations  of  more  than  one  model  to  i den ti fy al l  root  causes.  

Models  of  causati on  are  described  i n  Annex B  and  anal ys is  techn iques  are  described  i n  
Annex C.  The  most  appropriate  techn ique  wi l l  be  dependen t  on  the  focus  even t  and  the  
purpose  and  scope  of  the  anal ys is  (see  Clause  6) .  

The  anal ys is  may i nd icate  that  fu rther data i s  requ i red .  Requests  for  such  data shou ld  be  
expected  to  occur th roughou t  the  anal ys is  to  reso lve  i ncons is tencies  or  complete  gaps  i n  the  
anal ys is .  The  anal ys is  shou ld  conti nue  un ti l  a  ‘ stopping  ru le ’  i s  i nvoked.  

5.4.2  The analysis  team  

A leader shou ld  be  appoin ted  for the  anal ys is  step,  who  i s  responsible  for  the  fo l l owing  
preparatory work:  

a)  obtain i ng  copies  of  the  agreed  ro le  and  responsibi l i t i es  of  the  team ,  and  pu rpose  and  
scope  of  the  anal ys is ;  

b)  obtain i ng  copies  of  the  focus  even t  description  and  the  facts  establ i shed;  

c)  decid ing  the  anal ys is  techn ique(s)  to  be  used ;  

d)  converti ng  the  focus  event  descript ion  and  facts  establ i shed  i n to  a su i table  format  for use  
i n  the  anal ys is  techn ique  selected ;  

e)  developing  an  anal ys is  p lan ;  

f)  form ing  the  anal ys is  team ;  

g )  faci l i tati ng  or  arrang ing  for trai n i ng  of  team  members  i n  the  anal ysis  techn ique  selected ;  

h )  se lecting  software  too ls  or  o ther  templates  for use  du ri ng  the  anal ys is ;  

i )  arrang ing  for a  search  to  be  made of  databases,  med ia,  l egal  proceed ings ,  etc.  to  i den ti fy 
focus  even ts  of  a  s im i lar nature,  or  wh ich  may have  occurred  wi th  the  same or s im i lar  
technolog ies.  

The  l eader shou ld  review the  i n formation  avai lable  to  determ ine  what  anal ys is  techn ique(s)  
shou ld  be  appl ied  and  what  ski l l s  are  requ i red.  Expert  advice  in  the  f ie l d  of  RCA may need  to  
be  obtained  regard ing  the  se lection  of  the  anal ys i s  techn ique.  The  l eader may also  requ i re  an  
expert  RCA faci l i tator for  al l  or  part  of  the  anal ys i s ,  depend ing  on  the  complexi ty of  the  focus  
even t,  the  complexi ty or  vo lume of  evi dence  and  data or  anal ys is  techn ique  selected .   

The  anal ys is  i s  usual l y carried  ou t  by a team ,  wi th  each  team  member being  chosen  for  the i r  
experience  and  ski l l s .  The  anal ysis  team  shou ld  be  as  smal l  as  poss ible,  cons is ten t  wi th  the  
re levant  techn ical  and  operati ng  ski l l s  and  experience  being  avai lable.  Where  i npu t  wi l l  be  
requ i red  from  mu l t i ple  part i es,  s takeholders  or  en ti t i es,  the  anal ys is  team  shou ld  con tain  
representati ves  of  each .  I t  i s  the  l eader's  respons ibi l i ty to  ensure  the  re levant  stakeholders  
are  i n formed,  so  that  adequate  stakeholder  represen tation  i s  avai lable  during  the  anal ys is .  

The  role  and  responsibi l i t i es  of  the  anal ys is  team  members  shou ld  be  determ ined  and  
m i lestones  establ i shed  at  the  ou tset  of  the  anal ys is .  A programme of  meetings  shou ld  be  
developed  wh ich  ref lects  the  objecti ves  and  m i l estones  provided  to  the  anal ys is  team .  Th is  
wi l l  u l timatel y enable  any recommendations  to  be  carried  ou t  i n  a  t imel y fash ion .  

The  l eader shou ld  develop an  anal ys is  p lan ,  wh ich  shou ld  contain  the  fo l l owing :  

1 )  focus  even t  descript ion ;  

2)  ag reed  ro les  and  responsibi l i t i es  of  the  team ,  and  the  purpose  and  scope  of  the  anal ys is ;  
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3)  a l i st  of  team  members  and  the  s takeholders  to  be  represen ted;  

4)  t ime,  date  and  l ocati on  of  the  anal ys is  meetings;  

5)  a  summary of  the  data  avai l able;  

6)  anal ys is  techn ique(s)  to  be  used;  

7)  arrangements  for trai n i ng  the  anal ysis  team  in  the  se lected  anal ys i s  techn ique  ( i f  
requ i red) ;  

8)  the  form  of  record ing  of  the  anal ys is  and  the  anal ys is  resu l ts,  i nclud ing  reference  to  any 
templates  or software  too ls  to  be  used.  

Adequate  room  faci l i t i es  wi th  visual  and  record ing  ai ds  shou ld  be  arranged  by the  l eader for 
the  eff ici ent  conduct  of  the  anal ys is  meeti ngs .  A brief ing  package  cons ist i ng  of  the  anal ys is  
p lan  and  any essential  pre-meeti ng  read ing  or references  shou ld  be  sen t  to  the  anal ys is  team  
members  i n  advance  of  the  f i rs t  meeti ng ,  to  al l ow them  to  fam i l iari ze  themselves  wi th  the  
i n formation  avai lable  and  the  selected  anal ys is  techn ique.   

The  l eader shou ld  ensure  that  an  appropriate  communication  system  i s  i n  p lace  for i n form ing  
and  transferri ng  the  resu l ts  of  the  anal ys is  to  those  respons ible  for  the  next  step  of  the  RCA 
process  (see  5 . 5) .  

5.5  Val idation  

A number of  review acti vi t ies  are  conducted  th roughout  the  RCA process  to  determ ine  
whether data co l l ected  i s  relevan t  and  the  anal ysis  i s  representati ve  of  the  data co l lected .  
Th is  s tep tests  whether  the  causes  i den ti f ied  i n  the  anal ys is  can  be  substantiated  and  may be  
i n terleaved  wi th  the  analys i s  or  conducted  as  a separate  acti vi ty.  

An  i ndependen t  review can  be  carri ed  ou t  to  assess  whether the  anal ys is  i s  complete  and  
correct  and  to  determ ine  whether the  purpose  of  the  anal ysis  has  been  fu l f i l l ed .  The  review 
method  wi l l  be  dependent  on  the  anal ys is  techn ique  used  and  on  the  focus  even t.  I n  some 
cases  experiments  can  be  performed  to  repeat the  occurrence  of  the  focus  event;  where  
appropriate ,  stati s t ical  methods  shou ld  be  used  to  assess  the  degree  of  confi rmation  of  the  
h ypothes is  of  cause.  I f  the  causes  are  val i dated  wi th  the  he lp  of  s imu lat ion ,  care  shou ld  be  
taken  to  ensure  the  s imu lat i on  i s  representati ve.  

During  the  anal ys is  there  may be  several  al ternati ve  h ypotheses  of  how the  event  cou ld  have  
happened .  I f  the  objecti ve  i s  to  produce  a factual  report  of  the  causes  then  at  the  completion  
of  the  anal ys is  the  causes  shou ld  be  val idated  and  on l y a  s i ng le  conclus ion  shou ld  remain .  

Th is  s tep may requ i re  fu rther data co l lection  to  seek d i rect  evidence  to  support  or  refu te  the  
causes  i den ti f i ed .  Evidence  may not  always  be  avai lable  to  fu l l y val i date  al l  potential  causes .  

5.6  Presentation  of  resu l ts  

The resu l ts  of  the  anal ysis  wi l l  depend  on  the  purpose  of  the  anal ys is .  For example,  i f  the  
purpose  of  the  anal ys i s  i s  to  i den ti fy the  act i ons  that,  taken  together,  preven t  fu rther 
occurrences  of  s im i lar  even ts ,  the  anal ys is  resu l ts  shou ld  i denti fy correcti ve  actions  wh ich  
break the  causal  network and  prevent  the  focus  even t  occu rri ng  again .  I f  the  pu rpose  of  the  
anal ys is  i s  to  repeat  successes,  then  actions  that  enhance  the  l ikel i hood  or  the  consequences  
of  the  focus  even t  shou ld  be  proposed .  The  effecti veness  of  the  anal ys is  resu l ts  i s  dependent  
on  the  qual i ty of  the  analys i s .  

An  agreed  format for presen ting  the  resu l ts  of  the  RCA shou ld  be  developed  that  summari zes  
the  anal ysis  and  captures  the  requ i red  ou tcomes  from  the  anal ys is ,  e. g .  recommended  
actions .  I f  the  expected  ou tcome of  the  RCA i s  to  produce  recommended  actions ,  the  
summary shou ld  i ncl ude  the  fo l l owing  as  a  m in imum :  
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a)  a general  descri pti on  of  each  cause  requ i ri ng  act i on  along  wi th  su ffi c ien t  background  
i n formation  and  detai l ,  to  ensure  the  need  to  address  each  cause  i s  understood  and  
act i ons  to  be  taken  can  be  i den ti f ied ;  

b)  a  set  of  options  for  treatment acti ons  and ,  where  practicable,  and  wi th i n  the  scope,  a  
summary of  the  benefi ts  and  costs  of  each ;  

c)  recommended  acti ons  to  address  each  of  the  causes  i den ti f ied .  

Recommended  correcti ve  act ions  shou ld  be  evaluated  for  effecti veness  and  real i sm .  I n  
general ,  correcti ve  acti ons  aim  to  ach ieve  the  fo l l owing :  

?  change  the  l i ke l ihood  of  the  focus  even t  and/or i ts  consequences  ( i . e .  reduce  the  
l ikel i hood  or consequence  of  undes i rable  even ts  or  i ncrease  the  l ike l ihood  or consequence  
of  successfu l  events) ;  

?  not  to  i n troduce   new  unacceptable   r i sks,   e . g .  the  safety  of   o ther  systems   must   not   
be  degraded  by the  proposed  correcti ve  act ion .  

Where  acti ons  are  i den ti f ied  they shou ld  be  reviewed  pri or to  implementation  to  determ ine  
whether they have  not  on l y addressed  the  root  causes,  bu t  also  not  i n troduced  new 
unexpected  consequences  and  wi l l  therefore  functi on  as  i n tended.  Also  reoccurrence  of  the  
same or a  s im i lar even t  shou ld  be  mon i tored  i n  order to  evaluate  the  effecti veness  of  acti ons  
taken .  

6 Selection  of  techniques for analysing  causes  

6. 1  General  

Formal  techn i ques  have  been  devised  to  help  anal ysts  i den ti fy causal  factors  and  eventual l y 
root  causes.  Anal ysis  techn iques  may perform  one  or  more  of  the  fo l l owing  functi ons:   

?  organ i ze  data and  provide  structure  to  the  anal ys i s  and  i den ti fy where  fu rther evidence  i s  
needed ;  

?  provide  a visual  d i splay of  the  evidence  re lati ng  to  the  focus  even t,  for  example  the  t ime  
sequence  of  even ts  or  causal  chains;  

?  conduct  stati s ti cal  anal ys is  of  the  data,  part icu larl y from  mu l ti ple  s im i lar even ts,  to  i den ti fy 
common  causal  factors;  

?  provide  gu idance  to  i den ti fy poss ible  causal  factors  for fu rther i nvesti gation  and  
comparison  wi th  data  (such  methods  i ncl ude  check l i sts  and  methods  based  on  models  of  
causation) ;  

?  g u i de  the  anal ysts  th rough  the  causal  chain  to  a  set  of  root  causes.  

6.2  Selection  of  analysis  techn iques  

RCA i s  undertaken   i n   varyi ng   degrees   of   depth   and   may  use   one   or   several   anal ysis  
techn iques  rang ing  from  s imple  to  complex.  The  depth  of  the  anal ys is  and  techn ique(s)  used  
shou ld  exh ibi t  the  fo l l owing  characteris tics :  

?  be  j usti f iable  and  appropriate  to  the  focus  even t  u nder anal ysis  and  the  scope  and  the  
purpose  of  the  anal ys is;  

?  provide  resu l ts  that  enhance  the  understanding  of  the  root  causes  of  the  focus  even t;   

?  be  capable  of  use  i n  a  manner that  i s  traceable ,  repeatable  and  veri f i able.   

The  anal ys is  techn iques  to  be  used  are  se lected  based  on  the  appl icable  factors  such  as  

?  characterist ics  of  the  anal ys is  techn ique,  

?  characterist ics  of  the  focus  even t  e. g .  severi ty or  poten tial  severi ty or  complexi ty,  

AS/NZS IEC 62740:201 6 20

COPYRIGHT

Full document details: AS NZS IEC 62740-2016

http://www.avadocuments.com/doc/as-nzs-iec-62740-2016
http://www.avadocuments.com/doc/as-nzs-iec-62740-2016

