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Meaning and Relation of Various Fields Across Boundaries
in Functional Safety

Ko KAWASHIMA*

Abstract— The functional safety focuses on the hardware, software, and human which construct
the safety-related control system, and specifies the requirements corresponding to the severity of the
damage foreseen when the safety-related control system becomes malfunction. In order to achieve
the functional safety, practical use of the basic researches accumulated in the past in fields, such
as dependability, reliability, electricity, machinery, software, and management of an organization, is
essential. This paper describes the relation of the technology of dependability and risk management

fields across boundaries in functional safety.
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Table 1: Representative sector standards

Standards Title
IEC 61511 Functional safety —
series Safety instrumented systems for

the process industry sector

IEC 61784-3 Industrial communication net-
series works — Profiles — Part 3: Function-
al safety fieldbuses

TEC 61513 Nuclear power plants —

Instrumentation and control for

systems important to safety

TEC 61800-5-2 | Adjustable speed electrical power

drive systems —

Part 5-2: Safety requirements —

Functional

TEC 61326-3-1 | Electrical equipment for measure-

TEC 61326-3-2 | ment, control and laboratory use —

EMC requirements —

Immunity requirements for safety-

related systems and for equipment

intended to perform safety-related

functions (functional safety)

Safety of machinery —

Functional safety of safety-related

electrical, electronic and program-

mable electronic control systems

IEC/TS Electromagnetic compatibility
61000-1-2 (EMC) - Part 1-2: General

Methodology for the achievement

of functional safety of electrical and

electronic systems including

equipment with regard to electro-

magnetic phenomena

Road vehicles — Functional safety

IEC 62061

ISO 26262

series
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000000000 0OIEA] International Electrotechni-
cal Commission00 0000000000000 O00O0OO
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0000000 IEC 615080 Functional safety of electri-
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tems0 0000 [1O00000000O0O0OOOOOO
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Table 2: Contents of IEC 61508 series

Standards Contents

TEC/TR 61508-0 | Functional safety and IEC 61508

TEC 61508-1 General requirements

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

TEC 61508-3 Software requirements

TEC 61508-4 Definitions and abbreviations

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

TEC 61508-6 Guidelines on the application of
IEC 61508-2 and IEC 61508-3

TEC 61508-7 Overview of techniques and
measures
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Table 3:  Representative risk assessment techniques
which are useful for the functional safety described in
IEC/ISO 31010

Reference
IEC 61882

Analysis techniques

Hazard and operability studies
(HAZOP)

Analysis techniques for system reliability | ITEC 60812
— Procedure for failure mode and effects

analysis (FMEA)

Fault tree analysis (FTA) IEC 61025
Application of Markov techniques IEC 61165
Analysis techniques for dependability— | IEC 62502

Event tree analysis (ETA)

0000000O0o0gd EN10500 1SO 14121-1000
00ooooooooooooooooooooooo
goooooooooooOooooooooogoog
oooo

2009 O O ISOO International Organization for Standard-
izaionD 0000000000 DO0OOOOOOO0OOO
ooooooooooooooooDooooooooo
000000 ISO Guide 73, Risk management — Vocab-
vary(3]0 00 0000000000000 ODOOO0O
0 ISO 310000 Risk management — Principles and guide-
lines4| 00 00000DOOOODOOOOOOOOOO
oooooooooooooooDooDooooooog
0 IEC/ISO 310100 Risk management — Risk assessment
techniques[5] 0 0 000 00O O OIEC/ASO 31010 00O 0O
00ooooooooooopoooooooooon
oooooooooooooooooon
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Initial state Final state

xy): x [O: normal state
1: undetectable dangerous fault

y |:0: non-demand state
1: demand state

@, , : non-repeatable final event rate at the initial
state of (0, 0)

@y, = P(1LO)x A, + P(0,1)x 4,

Fig. 1: Calculation of final event rate at the initial state
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