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Functional Safety — Driven by Accidents
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- Middle-to-late 1980s: Work on safety-related systems in the
International Electrotechnical Committee, SC 65A WG9 (Software)
and WG10 (Systems)

*  November 1991: Publication of ‘Software for Computers in the
Application of Industrial Safety-related Systems’

IEC SC 65A WG9 Draft Document

- January 1992: Publication of ‘Functional Safety of
Electrical/Electronic/Programmable Electronic Systems; General
Aspects: Part 1, General Requirements’

IEC SC 65A WG10 Draft Document
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* June 1995: Publication of ‘IEC 1508 — Functional Safety: safety-
related systems’ in 7 parts

Prepared by Working Groups 9 and 10 of SC 65A

- December 1997: Publication of 'IEC 61508: Functional safety of
electrical/electronic/programmable electronic safety-related
systems’

Prepared by sub-committee 65A: System aspecits

« 1998 - 2000: All seven parts voted to status of standard
« 2010: Publication of Edition 2, after several years of “maintenance”
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- IEC 61508 : Functional safety of electrical/electronic/
programmable electronic safety related-system

E/E/PE
Safety related-system

Non-safety system
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Functional Safety

« Safety

— This is freedom from unacceptable risk of physical injury or of damage
to the health of people, either directly, or indirectly as a result of damage
to property or to the environment.

Functional Safety

— is part of the overall safety that depends on a system or equipment
operating correctly in response to its inputs.
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- 1. Safety function requirement (7| 50| £A =2 =& tCt)

_ osg A=

— Hazard analysis

- 2. Safety integrity requirement (2t%7| 50| Bt EAHH £=HE 7t

ikl)
S ©

— Risk assessment

— Safety integrity levels (SILs)
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- 3. Safety lifecycle
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Safety integrity levels (SILs)

— FOIT B E A0 = b oA A[ARIO| ORI A[ZE LHO| @+
El= 7|58 IS EHA Fde = Ues 2=2 HOlE D
Safety-Integrity High demand rate Ll:? A4 ‘Qemafn;:l fate
Level (SIL) (dangerous failures/hr) e ture on
demand)
4 >109 to < 108 >10° to < 10
5 >1038 to < 107 2104 to < 103
2 >107 to < 106 >103 to < 102
1 >10° to < 10> >102 to < 101
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Risk reduction

risk

Residual
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risk
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Safety lifecycle

Source




Safety lifecycle

Understand the functional goals and design
Identify tr?e hazards
Analyse trllle hazards
Determine and assess thelll'isks posed by the hazards
Specify the risk reductioﬁ measures and their SiLs
Define the required safety functions (and their SILs)
Carry out saity validation

U

Operate, maintain, change, decommission, dispose safely
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- IEC 61508 : Functional safety of electrical/electronic/
programmable electronic safety related-system

— 7 part, 400 page

— IEC 61508-1 : General requirements

— IEC 61508-2 : Requirements for electrical/electronic/programmable
electronic safety-related systems

— IEC 61508-3 : Software requirements
— IEC 61508-4 : Definitions and abbreviations

— IEC 61508-5 : Examples of methods for the determination of safety
integrity levels

— [EC 61508-6 : Guidelines on the application of IEC 61508-2 and IEC
61508-3

— IEC 61508-7 : Overview of technigues and measures
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-+ Safety

- Safety function

- Electrical/electronic/programmable electronic (E/E/PE)
- Safety lifecycle

- Safety integrity level (SIL)

«  EUC (Equipment under control)
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Table 2 — Safety integrity levels: target failure measures for a safety function
operating in low demand mode of operation

Safety integri
level

Low demand mode of operation

(Average probability of failure to perform its
design function on demand)

\ =102 to < 104

\ =104 to < 10-3

4
3
2

\ =102 to< 102

1

\ >10-2to < 10!

NOTE — See notes 3 to 9 below fb&deiails on interpreting this table.

Table 3 - Safety integrity levels: target fai
operating in high demand or conti

re measures for a safety function
ous mode of operation

Safety integrity

High demand or continuous mode of operation

level (Probability of a dangerous failure per hour)
4 =210 to< 10§\
3 210—3to<10—7\
2 =107 to < 10-6 \

1

\*3

109 to < 10-° \

NOTE — See notes 3 to 9 below for details on interpreting this taple.
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Advantages of IEC 61508 e

International basic safety standard, which describes the state-of-
the-art of safety engineering in all aspects.

The application of this standard is of great advantage, especially
concerning the development of complex systems, reduces
planning and development risks.

The application of the life-cycle model reduces delays during
development and product launch and reduces the danger, to be
confronted with unpleasant surprises during the development
phase.




Advantages of IEC 61508 e

*  Product- and application independent, however risk-dependent
requirements; so a comparable safety level for the protection of
comparable risks is achieved

+  The probability for the occurrence of faults is considered; so the
measures for fault detection and control can be adjusted
accordingly.

« Requires the consideration of complete safety functions.

 Is a basic standard for the development of safety-related products,
which are applied within the application area of the sector
standard IEC 61511, EN 50156, IEC 62061, etc.




Weakness of [EC 61508 .. [EE=

+ Large effort for documentation, which in case of development of
low complex products is disadvantageous and causes
considerable time delay.

«  Comprehensive standard and not easy to read and to understand
for a layman.



