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•A  brief  presenta&on  of  the  valida&on  procedure:
–Preliminary  steps

–Subsequent  steps

•Results  of  the  valida&on  procedure
•Assump&ons  made  and  impacts



The  valida&on  procedure
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Preliminary  steps

•The  safety  func&on:  Iden&fica&on  and  specifica&on

•Choice  of  the  standard

•The  required  safety  level?
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October  11th,  2012 SIAS

“Stopping  the  closing  
movement  of  the  movable  
platen  when  opening  the  
operator  gate”
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October  11th,  2012 SIAS



The  required  safety  level
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Source  :  NF  EN  ISO  13849-‐1:2008

Severity
of  injury

Frequency  /  exposure  to  hazard

Possibility  of  avoiding  hazard



The  valida&on  procedure

October  11th,  2012 SIAS

Subsequent  steps

• Designated  architecture

•MTTFd  (mean  &me  to  dangerous  failure)

• DCavg  (average  diagnos&c  coverage)

• CCF  (common  cause  failures)

• Safety-‐related  so]ware
• Systema&c  failures

• Ability  to  perform  the  safety  func&on  under  expected  environmental  condi&ons

• PL  ≥  PLr?



“Industrial”  context:  20  h/day  during  350  days/year

“Laboratory”  context:  2  h/day  during  5  days/year

The  valida&on  results
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Parameters Value

Parameters   Value
                        

Category None  of  the  4  possible  categories  is  
sa&sfied

Score  to  counter  CCF 65  →  minimum  required  score  sa&sfied

Resul&ng  MTTFd 100  years  →  High  MTTFd  

DCavg 19,64  %  →  DCavg  zero

PL      
undetermined
→  PLr  not  
sa7sfied

Category 3

Score  to  counter  CCF 65  →  minimum  required  score  sa&sfied

Resul&ng  MTTFd 66,67  years  →  High  MTTFd

DCavg 98,43  %  →  Medium  DCavg

PL  =  e  =  PLr
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Calcula&on  of  MTTFd  and  DCavg:  
assump7ons  made  &  impacts



Calcula&on  of  MTTFd  and  DCavg  (1/2)
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MTTFd  for  components:
number  of  cycles  un&l  10  %  of  the  
components  fail  dangerously

mean  number  of  annual  opera&ons  
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Calcula&on  of  MTTFd  and  DCavg  (2/2)
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The  safety  
level  of  the  

circuit    
is…???

“Industrial”  context

“Laboratory”  context

IEC  62061  →  Safety  level  is  “SIL”
ISO  13849-‐1  →  Safety  level  is  “PL”

•  PL  undetermined
→  PLr  not  sa&sfied

•  PL  =  e

→  PLr  sa&sfied
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How  to  
validate  a  
safety  

func7on?

If  applying  a  standard,  follow  these  steps:

1.Iden&fy  and  specify  the  safety  func&on

2.Choose  the  appropriate  standard  depending  on  the  technology  
performing  the  safety  func&on*

3.Follow  the  steps  suggested  in  the  chosen  standard*

*Or,  follow  a  calcula&on  method  other  than  the  one  in  the  standard.



Conclusion

October  11th,  2012 SIAS

What  are  the  
difficul7es,  the  
limits  of  such  
procedure?

The  a  posteriori  es7ma7on  procedure  is  difficult  to  achieve  due  
to  :

•The  many  assump7ons  made  (e.g.:  role  of  the  components,  
number  of  demands  (impact  on  the  results:  “Laboratory”  vs.  
“Industrial”))

•The  lack  of  informa7on  that  could  be  available  if  the  designer/
manufacturer  were  involved

•This  lack  creates  uncertain7es  in  the  results
•The  results  of  such  exercise  depend  on  the  people  who  achieved  
the  a  posteriori  es&ma&on
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The  valida7on  
procedure,  its  
feasibility  ?

Carrying  out  an  a  posteriori  es7ma7on  of  the  PL  for  a  safety  
func7on  is  possible,  but:

•The  results  should  be  carefully  considered

•The  accuracy  of  the  results  can  only  be  op&mized  by  
surrounding  oneself  with  experts  in  safety-‐related  control  
system  design  or,  ideally,  by  involving  the  designer
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