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PREFACE

This Standard was prepared by the Standards Australia Committee 1T/6, Information Technology for
Industrial Automation and Integration. This Standard is identical with and has been reproduced from
IEC 61508-4:1998, Functional safety of electrical/electronic/programmable electronic safety-related
systems, Part 4: Definitions and abbreviations.

The objective of this Standard is to provide designers of electrical/el ectronic/programmable el ectronic
devices used in safety related applications with the definitions and abbreviations used in other Parts ¢
this series of Standards.

A reference to an International Standard identified in the normative references clause (Clausc 2) by
strikethrough (example) is replaced by a reference to the Australian Standards listed imn.dictely
thereafter and identified by shading (example). Where the struck-through referenced documert and
the referenced Australian Standard are identical, this is indicated in parenthesis afte the titie of the
latter.

Theterm ‘informative’ has been used in this Standard to define the application-af 1he annex to which
it applies. An ‘informative’ annex is only for information and guidance.

As this Standard is reproduced from an International Standard, the following cariies:

(8 Its number does not appear on each page of text and its identity is shcwn only on the cover and
title page.

(b) In the source text ‘this part of IEC 61508 should read ‘ti' s Australian Standard’, and ‘this
International Standard’ should read ‘this series of Stand.rds’

(c) A full point should be substituted for a comma whe.» re;aring to a decimal marker.

© Copyright - STANDARDS AUSTRALIA

Jsers o, Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Co, yright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information
on commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively
in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.
Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contractsis subject to the payment of aroyalty. This policy may be varied by Standards Australia at any time.
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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 comoonents
(electrical/electronic/ programmable electronic systems (E/E/PESs)) that are used to perfarm safety
functions. This unified approach has been adopted in order that a rational and consistent vochiical
policy be developed for all electrically based safety-related systems. A major objecive is to
facilitate the development of application sector standards.

In most situations, safety is achieved by a number of protective systems wiich rely on many
technologies (for example mechanical, hydraulic, pneumatic, electrical, elecu~n.c, programmable
electronic). Any safety strategy must therefore consider not only all the. elerients within an
individual system (for example sensors, controlling devices and actuators, bui also all the safety-
related systems making up the total combination of safety-related .vstems. Therefore, while this
International Standard is concerned with electrical/electronic/prograixmuble electronic (E/E/PE)
safety-related systems, it may also provide a framework withir. wtich satety-related systems based
on other technologies may be considered.

It is recognised that there is a great variety of E/E/RPEZ aprlcations in a variety of application
sectors and covering a wide range of complexity, hazara and risk potentials. In any particular
application, the required safety measures will be aepe..dent on many factors specific to the
application. This International Standard, by being ae‘ieric, will enable such measures to be
formulated in future application sector international standards.

This International Standard

- considers all relevant overall;, E/=/PES and software safety lifecycle phases (for example,
from initial concept, throuah  design, implementation, operation and maintenance to
decommissioning) when E/E/F=Ss are used to perform safety functions;

- has been conceived witk a rapiuly developing technology in mind; the framework is sufficiently
robust and comprehensi .= tr cater for future developments;

- enables applicaticn. scotor international standards, dealing with safety-related E/E/PESs, to
be developed; the 'evelopment of application sector international standards, within the
framework of this 4iternational Standard, should lead to a high level of consistency (for
example, c¢i underlying principles, terminology, etc.) both within application sectors and
across app.ication 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;

- vses _afety integrity levels for specifying the target level of safety integrity for the safety
furicticais to be implemented by the E/E/PE safety-related systems;

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;
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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

- alow 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-channel architecture.

adopts a broad range of principles, techniques and measures to achieve functional safety fo.
E/E/PE safety-related systems, but does not use the concept of fail safe which may be of
value when the failure modes are well defined and the level of complexity is relatively “ow; the
concept of fail safe was considered inappropriate because of the full range of con.nle.ity of
E/E/PE safety-related systems that are within the scope of the standard.
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STANDARDS AUSTRALIA

Functional safety of electrical/electronic/programmable electronic safety-
related systems

Part 4:
Definitions and abbreviations

1 Scope

1.1 This part of IEC 61508 contains the definitions and explanation of terms that are «seu in
parts 1 to 7 of this standard.

1.2 The definitions are grouped under general headings so that related terms can be understood
within the context of each other. But it should be noted that these headings are nt intended to add
meaning to the definitions, and in this sense the headings should be disregardeu.

1.3 |IEC 61508-1, IEC 61508-2, IEC 61508-3 and IEC 61508-4.arc haciz safety publications,
although this status does not apply in the context of low-complexity E.5/P : safety-related systems
(see 3.4.4). As basic safety publications, they are intended for use by tcchnical committees in the
preparation of standards in accordance with the principles contcin:d in IEC Guide 104 and ISO/IEC
Guide 51. One of the responsibilities of a technical committee ‘s, ‘herever applicable, to make use
of basic safety publications in the preparation of its own publ.zations. IEC 61508 is also intended for
use as a stand-alone standard.

1.4 Figure 1 shows the overall framework for parts "' to7 of IEC 61508 and indicates the role that
IEC 61508-4 plays in the achievement of functional saicty for E/E/PE safety-related systems.

NOTE - In the USA and Canada, until the proposed. orctess sector implementation of IEC 61508 (i.e. IEC 61511) is
published as an international standard in the USA aia <.anada, existing national process safety standards based on
IEC 61508 (i.e. ANSI/ISA S84.01-1996) can be apnliec tc the process sector instead of IEC 61508.
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