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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cations,  
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 preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  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 osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

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

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  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 n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi 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,  servants  or agents  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 i cations  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  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

The  main  task of I EC  techn ica l  comm ittees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  committee  may propose  the  publ ication  of a  techn ica l  report  when  i t  has  col l ected  
data  of a  d i fferent ki nd  from  that wh ich  i s  normal l y publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC  TR 61 51 1 -0 ,  wh ich  i s  a  techn ical  report,  has  been  prepared  by subcommittee  65A:  
System  aspects ,  of I EC  techn ical  comm ittee  65:  I ndustria l -process  measurement,  control  and  
au tomation .  
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The  text of th is  techn ical  report i s  based  on  the  fo l l owing  documents :  

Enqu i ry d raft  Report  on  voti ng  

65A/847/DTR 65A/852/RVDTR 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  report can  be  found  in  the  
report on  voti ng  ind icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i rectives,  Part 2 .  

A l i s t  of a l l  parts  i n  the  I EC 61 51 1  series,  publ ished  under the  general  t i t le  Functional safety – 
safety instrumented systems for the process industry sector,  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 "h ttp : //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 ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.   
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FUNCTIONAL SAFETY –  
SAFETY INSTRUMENTED SYSTEMS  

FOR THE PROCESS INDUSTRY SECTOR –  
 

Part 0:  Functional  safety for the  process  industry and  IEC  61 51 1  
 
 
 

1  Scope 

This  part  of I EC  61 51 1  provides  an  overview of the  other th ree  parts  of I EC  61 51 1 .  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that  some or a l l  of their 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 61 51 1 -1 : 201 6,  Functional safety – Safety instrumented systems for the process industry 
sector – Part  1: Framework,  definitions,  system,  hardware and application programming 
requirements  

I EC 61 51 1 -2: 201 6,  Functional safety – Safety instrumented systems for the process industry 
sector – Part 2: Guidelines for the application of IEC 61511-1 :2016  

I EC 61 51 1 -3: 201 6,  Functional safety – Safety instrumented systems for the process industry 
sector – Part 3: Guidance for the determination of the  required safety integrity levels  

3 Terms and  defin i tions  

No terms  and  defin i ti ons  are  l i sted  i n  th is  document.  

I SO and  I EC main tain  term inolog 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 able  at h ttp: //www. iso. org/obp  

4 Process  industry envi ronment and  the Safety Instrumented  System  (SIS)  

4.1  General  

There  are  many hazards  in  process  industries  that can  l ead  to  l oss  of conta inment,  resu l ti ng  
i n  an  impact on  heal th ,  safety,  environment and  p lan t assets.  Process  safety i s  best ach ieved  
by using  inheren tl y safe  processes.  However,  when  th is  i s  not practical  or possib le,  protecti ve  
systems are  requ ired  to  m i ti gate  the  risk of hazards  to  an  acceptable  l evel .  Functional  
requ i rements  for these  protecti ve  systems  are  determ ined  from  a  Hazard  and  Risk 
Assessment (H&RA)  and  good  eng ineering  practices.  Protective  systems  may be  
implemented  us ing  d i fferen t  technolog ies  such  as  mechan ical ,  chem ical ,  pneumatic,  h yd rau l ic,  
e lectric,  e l ectron ic or programmable  e lectron ic.  
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4.2  Safety Instrumented  Functions  (SIF)    

Safety I nstrumented  Functions  (SI F)  are  protective  functions  implemented  i n  a  Safety 
I nstrumented  System  (SIS).  A typical  S I S  i s  comprised  of mu l ti p le  S IFs;  typ ica l l y,  each  S IF  
has  process  sensors  that measure  a  process  deviation ,  a  l og ic  so lver that  executes  the  
functional  l og ic,  and  fi nal  con trol  e l ements  (e . g .  va lves,  pumps)  that bri ng  the  process  to  a  
safe  state.  The  I EC  61 51 1  series  of s tandards  addresses  SIS  based  on  the  use  of e lectrica l ,  
e lectron ic,  or programmable  e lectron ic technology i n  the  process  i ndustry sector.  

4.3  Safety Instrumented  System  (SIS)  components  

Al l  components  of a  SIS  are  se lected ,  des igned ,  i nsta l led ,  operated ,  main tained  and  tested  to  
ach ieve  the  speci fi ed  risk reduction  for each  SI F .  The  S IS  can  fa i l  to  provide  risk reduction  
due  to  fa i l u re  of components  or systematic  fa i l u res  resu l ting  from  human  errors  of om ission  or 
commission .  

To  m in im ize  S IS  fa i l u res:  

a)  se lected  S IS  componen ts  are  re l iable  and  su i table  for the  service  and  envi ronment in  
wh ich  they are  operated ,  and  

b)  a  management system  i s  implemented  to  veri fy and  assure  that systematic fai l u res  are 
m in im ized  across  the  SI S  l i fecycle.  

5 IEC 61 51 1  – Part 1  

Part 1  i s  the  normative  part  of the  series .  

I t  i ncl udes  term inology,  and  requ irements  for speci fication ,  hardware  design  and  appl ication  
programming ,  commission ing ,  va l i dation ,  operation ,  main tenance  and  testing  of SI S  
components .  To  address  systematic  fa i lu res,  i t  a l so  i ncludes  requ irements  for management of 
the  S IS  l i fecycle  (F igure  1 )  wh ich  i nclude:  

a)  developing  a  p lan  i den ti fying  responsib i l i ti es  and  acti vi ti es  for each  l i fecycle  phase,  

b)  competency of persons,  departments  and  organ izations,  

c)  suppl ier qual i ty management,  

d )  change  and  bypass  management,  

e)  veri fication ,  testi ng ,  assessments  and  aud i ts ,  

f)  tracking  and  timel y closure  of action  i tems.  
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Figure 1  – S IS  safety l i fe-cycle  phases  and  functional  safety assessment (FSA)  stages  

NOTE  See  I EC 61 51 1 -1  for fu rther i n formati on .  
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6 IEC 61 51 1  – Part 2  

Part 2  i s  an  i n formative  part  of the  series .  

I t  provides  gu idance and  implementation  examples  of requ i rements  ou tl ined  i n  Part 1 .  

7 IEC 61 51 1  – Part 3  

Part 3  i s  an  i n formative  part of the  series  that provides  i n formation  on  avai l ab le  methods  to  
conduct Hazard  and  Risk Assessment (H&RA)  to  determ ine  i n tegri ty requ irements ,  i . e .  Safety 
I n tegri ty Level  (S I L).  

8 Uti l ization  of IEC 61 51 1  in  system  design  

Compl iance  wi th  the  I EC 61 51 1  standard  series  wi l l  he lp  assure  re l iab le  and  effecti ve  
implementation  of SI S  to  ach ieve  risk reduction  objecti ves,  thereby improving  process  safety.  

I EC 61 51 1  i s  recogn ized  as  a  good  eng ineering  practice  i n  most coun tries  and  a  regu latory 
requ i rement i n  an  increasing  number of countries .  End  users  in  the  process  industry shou ld  
use  th is  standard  series  to  develop  the ir i n ternal  procedures,  work processes,  and  
management systems.  Implementing  an  SI S  l i fecycle  management system  provides  a  
framework for manag ing  people,  processes,  and  systems to  improve  overal l  safety and  
operational  performance.  

 

___________ 
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