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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE
ELECTRONIC SAFETY-RELATED SYSTEMS -

Part 2: Requirements for electrical/electronic/programmable
electronic safety-related systems

FOREWORD

1) The IEC (International Electrotechnlcal Commlssmn) is a worIdW|de orgamzatl

participate in this preparatory work. International, governmental
with the |IEC also participate in this preparation. The 3\ e
Organization for Standardization (ISO) in accordance with conditi € I agreement between the
two organizations.
Y as nearly as possible, an

2) The formal decisions or agreements of the IEC on tg
i sal committee has representation

international consensus of opinion on the re

3) The documents produced have the form of re

4) In order to promote internatignal unn‘lcatlo
divergence between the |
indicated in the latter.

5) The IEC provides no m A
equipment declargti\to bei

6) Attention is draw

of patent rights. Thé

International
aspects, of |

The text of thissstandard is based on the following documents:

FDIS Report on voting

65A/294/FDIS 65A/303/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
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Annexes A, B, and C form an integral part of this standard.

IEC 61508 consists of the following parts, under the general title Functional safety of
electrical/electronic/programmable electronic safety-related systems:
— Part 1: General requirements

— Part 2: Requirements for electrical/electronic/programmable electronic safety-related sys-
tems

— Part 3: Software requirements

— Part 4: Definitions and abbreviations

— Part 5: Examples of methods for the determination of safety integrity ley
— Part 6: Guidelines on the application of parts 2 and 3

— Part 7: Overview of techniques and measures

The committee has decided that the contents of this publi \ rem unchanged
until 2006. At this date, the publication will be

¢ reconfirmed;
¢ withdrawn;

* replaced by a revised edition, or
+ amended. << \;\ &
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INTRODUCTION

Systems comprised of electrical and/or electronic components have been used for many years
to perform safety functions in most application sectors. Computer-based systems (generically
referred to as programmable electronic systems (PESs)) are being used in all application
sectors to perform non-safety functions and, increasingly, to perform safety functions. If
computer system technology is to be effectively and safely exploited, it is essential that those
responsible for making decisions have sufficient guidance on the safety aspects on which to
make those decisions.

This International Standard sets out a generic approach for all safety lifecycle activities for
systems comprised of electrical and/or electronic and/or programmable electronic components
(electrical/electronic/programmable electronic systems (E/E/PESs)) that are used to perform

i 2 ational and

ay rely on

many technologles (for example mechanical, ¢, elestrical, electronic,
programmable electronic). Any safety strategy must Y ot only all the
elements within an individual system (for example sexnisors devices and actuators)
but also all the safety-related systems making u ination of safety-related
systems. Therefore, while this International Sta ' d with electrical/electronic/

S and software safety lifecycle phases (for example,
sign, implementation, operation and maintenance to
S are used to perform safety functions;

rapidly developing technology in mind; the framework is

to be developed; the development of application sector International Standards, within the
framework of this/International Standard, should lead to a high level of consistency (for
example, of underlying principles, terminology, etc.) both within application sectors and
across application sectors; this will have both safety and economic benefits;

— provides a method for the development of the safety requirements specification necessary
to achieve the required functional safety for E/E/PE safety-related systems;

— uses safety integrity levels for specifying the target level of safety integrity for the safety
functions to be implemented by the E/E/PE safety-related systems;
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— adopts a risk-based approach for the determination of the safety integrity level
requirements;

— sets numerical target failure measures for E/E/PE safety-related systems which are linked
to the safety integrity levels;

— sets a lower limit on the target failure measures, in a dangerous mode of failure, that can
be claimed for a single E/E/PE safety-related system; for E/E/PE safety-related systems
operating in

— a low demand mode of operation, the lower limit is set at an average probability of
failure of 10> to perform its design function on demand,

— a high demand or continuous mode of operation, the lower limit is set at a probability
of a dangerous failure of 10-° per hour;

NOTE A single E/E/PE safety-related system does not necessarily mean a single-channe| architegture.
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FUNCTIONAL SAFETY OF ELECTRICAL/ELECTRONIC/PROGRAMMABLE
ELECTRONIC SAFETY-RELATED SYSTEMS -

Part 2: Requirements for electrical/electronic/programmable
electronic safety-related systems

1 Scope

1.1 This part of IEC 61508

a) is intended to be used only after a thorough understanding
b) applies to any safety-related system, as defined by IEC 6¥508
c) applies to all subsystems and their components withi

d) specifies how to refine the information develop

e) specifies requirements for activiti applied during the design and
manufacture of the E/E/PE safety-rel e i.e. establishes the E/E/PES safety
lifecycle model), except for softwa e, with by IEC 61508-3 (see figures 2
and 3) — these requik plication of techniques and measures, which
are graded against_th the avoidance of, and control of, faults
and failures;

f) specifies the \ati arrying out the installation, commissioning and
final safety v i e
g) does not appl f ign_amd maintenance phase of the E/E/PE safety-related

systems — thj t_with in AEC 61508-1 — however, IEC 61508-2 does provide
requirements 7"of information and procedures needed by the user for the
operatior andNQain of the E/E/PE safety-related systems;

h) specifies_re s to ‘be met by the organisation carrying out any modification of
pd systems.

NOTE 1 This partof IEC %1508 is mainly directed at suppliers and/or in-company engineering departments, hence
the inclusion of require ts for modification.

NOTE 2 The relationship between IEC 61508-2 and IEC 61508-3 is illustrated in figure 3.

1.2 IEC 61508-1, IEC 61508-2, IEC 61508-3 and IEC 61508-4 are basic safety publications,
although this status does not apply in the context of low complexity E/E/PE safety-related
systems (see 3.4.4 of IEC 61508-4). As basic safety publications, they are intended for use by
technical committees in the preparation of standards in accordance with the principles
contained in IEC Guide 104 and ISO/IEC Guide 51. IEC 61508 is also intended for use as a
stand-alone standard.
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One of the responsibilities of a technical committee is, wherever applicable, to make use of
basic safety publications in the preparation of its publications. In this context, the
requirements, test methods or test conditions of this basic safety publication will not apply
unless specifically referred to or included in the publications prepared by those technical
committees.

NOTE 1 The functional safety of an E/E/PE safety-related system can only be achieved when all related
requirements are met. Therefore, it is important that all related requirements are carefully considered and
adequately referenced.

NOTE 2 In the USA and Canada, until the proposed sector implementation of IEC 61508 (i.e. IEC 61511) is
published as an international standard in the USA and Canada, existing national process safety standards based
on IEC 61508 (i.e. ANSI/ISA-S84.01) can be applied to the process sector instead of IEC 61508.

1.3 Figure 1 shows the overall framework for parts 1 to 7 of IEC 61508 apid mndicates the role
that IEC 61508-2 plays in the achievement of functional safety for

systems. Annex A of IEC 61508-6 describes the application of IEC 615 4N 61508-3.
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Figure 1 — Overall framework of IEC 61508


https://standards.iteh.ai/catalog/standards/iec/ae5bcf24-995f-46fc-90a7-4eb490ffc46a/iec-61508-2-2000

61508-2 © IEC:2000 -21-

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61508. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 61508 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60050(371):1984, International Electrotechnical Vocabulary — Chapter 371: Telecontrol

IEC 60300-3-2:1993, Dependability management — Part 3: Applicatjo Section 2:

Collection of dependability data from the field

IEC 61000-1-1:1992, Electromagnetic compatibility (EMC) — S ection 1:
Application and interpretation of fundamental definitions andg

electrical/electronic/programmable electronic safety-
hods for the determination of safety integrity levels

IEC 61508-5:19u

related systems —\P

IEC 61508-6, Funhcti e gctrical/electronic/programmable electronic safety-related

systems — Paft’6: ideline v the application of parts 2 and 3 1)
IEC 615Q8- Qnal safety of electrical/electronic/programmable electronic safety-
related sy Overview of techniques and measures

IEC Guide 104:199 The preparation of safety publications and the use of basic safety
publications and group safety publications

ISO/IEC Guide 51:1990, Guidelines for the inclusion of safety aspects in standards

IEEE 352:1987, IEEE guide for general principles of reliability analysis of nuclear power
generating station safety systems

1) To be published.
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3 Definitions and abbreviations

For the purposes of this part of IEC 61508, the definitions and abbreviations given in
IEC 61508-4 apply.

4 Conformance to this standard

The requirements for conformance to this standard are as detailed in clause 4 of IEC 61508-1.

5 Documentation

6 Management of functional safety

The requirements for management of functional safet in clause 6 of

IEC 61508-1.

7 E/E/PES safety lifecycle requirements

7.1 General

lifecycle phases.

NOTE The objectives and |requiremen al| safety lifecycle, together with a general introduction to the
structure of the stan i

7.1.2 Objectives

7.1.2.1 The first objective of the requirements of this subclause is to structure, in a
systematic manner, the phases in the E/E/PES safety lifecycle that shall be considered in
order to achieve the required functional safety of the E/E/PE safety-related systems.

7.1.2.2 The second objective of the requirements of this subclause is to document all
information relevant to the functional safety of the E/E/PE safety-related systems throughout
the E/E/PES safety lifecycle.
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