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Functional safely
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Functional safely: Identification
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Functional safety: SIL

Safety Integrity Level - SIL
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Functional safety: SIL
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Targets for safety systems

DEMAND MODE OF OPERATION

Safety integrity Target average
level (SIL) probability of failure on demand Success rate
4 >10"to < 10™ 99.99-99.999%
3 >10"to < 107 99.9-99.99%
2 >10"to < 102 99-99.9%
1 >107 to < 10™ 90-99%

CONTINUOUS MODE OF OPERATION

Safety integrity Target frequency of dangerous
level (SIL) Failures to perform the SIF (per hour)
4 >107to < 10°
3 >10®to < 10~
2 >10" to < 10°°
1 >10°to < 107

From IEC 61511



Functional safely: SIL determination
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Functional safely: SIL determination (cont)
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Risk reduction concept
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Safety Layer Matrix (SIL matrix)

Likelihood

Type of events
Qualitative ranking

Events such as multiple failures of diverse instruments or valves, multiple human errors in a Low
stress free environment, or spontaneous failures of process vessels.

Events such as dual instrument, valve failures, or major releases in loading /unloading Medium
areas.

Events such as process leaks, single instrument, valve failures or human errors that result High

in small releases of hazardous materials.

* The system should be in accordance with this standard when a claim that a control function fails less frequently
than 10~ per year is made.

Severity rating Impact
Exiensive Large scale damage of equipment. Shutdown of a process for a long time. Catastrophic
consequence to personnel and the environment.
S erious Damage to equipment. Short shutdown of the process. Serious injury to personnel and
the environment.
Minor Minor damage to equipment. No shutdown of the process. Temporary injury to personnel

and damage to the environment.

From IEC 61511




a)

k)

c)

One 3SIL 3 safety instrumented function (SIF) doss not provide sufficient risk reduction at this risk level.

Number Required SIL
of
existing
PLs
c)
3 1 1
c) | e} c) 5]
2 1 1 2 1 2 |3
c) b) b) b} al
1 1 2 1 2 |3 3 3 3
Hazardous L | M 'f' L | M 'f' L M 'T'
event o | e é o e EII o & é
likelihcod
w | d h w | d h W d h
Minor Serious Extensive

Hazardous event severity rating

Additional modifications are reguired in order to reduce risk.

Cine SIL 2 SIF may not provide sufficient risk reduction at this risk level. Additional review is required.

SIS protection layer is probably not needed.

IEC 61511-3:2016
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Functional safely (cont)

[N 719'0N1 NI'VNVO'O NINAY

TR ,D'N%NIRNA ,'ON0) DYININ WIN'YN 'RINT YIN'Y? 11won naxknn .1
(Tivi ,0x¥NY

('MawN wim'ynn DANINN D'XIN ,2N7) trip 0 'KINT7 IWoNn kNN .2

'DI watchdog 2 wIn'y ;N1DIN NI T2 ,NDINNN NIYAT :DNTan .3

common- 'N'T? (WHAT-IF Ix HAZOP) D"13'0 Nd>vn Niprnva vin'y .4
DXNNQ N2ANN NOYN [IDTY |'917'N7 IX 07N mode failures

7n011 '1N'T7 (checklist or FMECA) D130 NDvN NIpnva win'y .5
NOYN W MIIVFZVIIRN [IDTY NIXN NTNAL NIFVNVO'0 NIK'AY
DXNNA NIANDN

NIN'VIN NIYAO NWON W nEalznIn"sn (IDTV .6




Functional safely (support)
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