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The purpose of the quality management system is to minimize the incidence of human errors and to improve
process performance at each stage of the life cycle, and thus to reduce the risk of systematic faults.
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The safety management process aims at minimizing the residual risk of safety-related systematic faults and
security threats. The safety management process shall be applied to all safety-related systems. However,
the depth of the evidence presented and the extent of the supporting documentation will be appropriate to
the degree of safety integrity required to the functions under scrutiny.
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3.68 safety integrity

ability of a safety-related function to perform satisfactorily with respect to safety
under all the stated conditions within a stated operational environment and a stated
period of time
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3.69 safety integrity level

one of a number of defined discrete levels for specifying the safety integrity
requirements for safety-related functions to be allocated to the safety-related
systems
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SIL shall not be used for non-functional safety. SIL assigned to mechanical or
electro-mechanical equipment shall be considered not applicable and in the
demonstration process this shall be stated, as this document introduces only
measures and techniques for electronic systems.
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respect to random <::| AND systematic and AND Z3 failure
failures random failures SIL is inherited
e.g. fail-safe
comparison or
other common
functionalities
FR(A) FR(B) TFFR(Z1) — SILZ1) \[ TFFR(Z2) — SIL(Z2)
Equipment Equipment
function Z1 function 22
failure failure
‘ Item A failure ‘ ‘ Item B failure ‘

SIL is allocated SIL is allocated

Key: ‘ last independent function ‘
IEC

DR BRI .

‘ National Traffic Safety and Environment Laboratory



5. F&H(FTH D)

BRI, 2OWHEVLAHIFEEWNE LD DAY, IEC62278-210.2.12ICH V) £ 3,

SILFEY R Z7 A 7 A ZIVERETD Y X7 BETERICREDHMIIEEICT LTI HETH2HDTY, ELH
HOSIAEDNE->THHF Y EBEHRIATWNTT,

Bl @ RRAR7E B CHEBEDSSILASEENT L TW L IZDON, AL THRWEREADH B I HBICRL>TWBdhrH LN EE
Ao SEDBIETOMY ETH, ESELHIDLEBIFTLAWVEY BEANALAEREIZHTEEEA L, HBRRBKE
bbhhrohWweEBWET,

SILIEERET LN, £7:10210H 5 L5 ICEFY AT LUNFERTS5NETIEARWTT,

ATV TAEREINSCOWELFARTZZ)Z2EEN. EENICHKEZLTH. T NIZEET HHaE
FLLERLTWVWABDED DEDA Y FH A,

SILIEY 2T LM AERRB=DITEIRETIEH Y £ A, SIMLEBEE L LS RKRIFFHEVTT, T/
TOLREDHIREHEEZHEL 72D A T, SILADKBEZ IR 2 DICE L /AR RE TH D, & LD DHIERE
T,

FH, BHOBRHPELWVTTA, LITEHTHVLWTWLITEEFWTT,

— SlLs should be assigned at the level of the last independent function only after a risk analysis in the appropriate life cycle phases according to one of
the risk acceptance principles or equivalent derivation. It is meaningless to assign SlLs prior to completing such an analysis.
— SlLs should not be used for non-functional safety, e.g. applying SILs to safety against slips, trips and falls. (10.2.1 Cl&shall-notiC7 > TW A D T, 58
DICTRETIEBRWVWEE->TWD, )
— Fulfilling all quantitative and qualitative integrity requirements does not guarantee that the related function is correctly defined.
— SlLs should not be used for describing systems attributes, e.g. "this is a SIL 4 computer". The correct wording would be: "this is a computer capable of
performing the specified SIL 4 safety related functions, provided that all SRAC associated with this computer are applied".

| |

National Traffic Safety and Environment Laboratory

%E% LBE 2 IRIGHFUPR




5. FEMH(SILETFFRE®/7=EIEL WD)
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10.2.4 Functional safety integrity and random failures

When a tolerable functional unsafe failure rate (TFFR) is defined, all the other relevant quantitative and qualitative requirements for each function shall
be set, in order to fulfil the THR target defined at the hazard level.

In fact, the TFFR is not sufficient to characterize a safety-related function. The necessary functional failure model and the architectural design shall
address:

— the functional unsafe failures;

— how the system is able to detect the fault if required;

— the safety design principles that assure a safe reaction;

— the safe down time (SDT, see D.3.1) if needed in the model;

— how the function exits the fault state, e.g. by restoration or entering a safe state;

— how the system contains the fault effects (system recovery, emergency procedures);

— the procedural and maintenance actions to be implemented and what is the periodicity of those actions to be implemented.

Auxiliary funct.ions (diagnostics) and preventive maintenance should also be taken in account.
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