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PREFACE

This Standard was prepared by the Standards Australia Committee IT-006, Industrial Process
Measurement Control and Automation, to supersede AS 61508.4—1999.

The objective of this revision is to adopt the current edition of IEC 61508-4.

This Standard is identical with, and has been reproduced from IEC 61508-4 Ed.2.0 (2010),
Functional safety of electrical/electronic/programmable electronic safety-related systems—
Part 4: Definitions and abbreviations.

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

(a) Its number appears on the cover and title page while the international standard - un ber
appears only on the cover.

(b)  In the source text ‘this part of IEC 61508’ should read ‘this Australian Standara"
(c) A full point substitutes for a comma when referring to a decimal marke:

None of the normative references in the source document have been adoptc ! as Australian or
Australian/New Zealand Standards.
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INTRODUCTION

Systems comprised of electrical and/or electronic elements have been used for many years to
perform safety functions in most application sectors. Computer-based systems (generically
referred to as programmable electronic systems) 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 these
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 (E/E/?E)
elements that are used to perform safety functions. This unified approach has been adop.~d .»
order that a rational and consistent technical policy be developed for all electrically-ha.~d
safety-related systems. A major objective is to facilitate the development of rreduct and
application sector international standards based on the IEC 61508 series.

NOTE 1 Examples of product and application sector international standards based on the IEC 31508 series are
given in the Bibliography (see references [1], [2] and [3]).

In most situations, safety is achieved by a number of systems which rely ¢ muny technologies
(for example mechanical, hydraulic, pneumatic, electrical, electronic, n/oy anunable electronic).
Any safety strategy must therefore consider not only all the elemcats within an individual
system (for example sensors, controlling devices and actuatcrs) ibut also all the safety-related
systems making up the total combination of safety-related \:*~ms. Therefore, while this
International Standard is concerned with E/E/PE safety-rele‘cd s,ztems, it may also provide a
framework within which safety-related systems based on other technologies may be
considered.

It is recognized that there is a great variety of applic :tiol' s using E/E/PE safety-related systems
in a variety of application sectors and covering a wiae range of complexity, hazard and risk
potentials. In any particular application, the “‘equired safety measures will be dependent on
many factors specific to the application. ".is International Standard, by being generic, will
enable such measures to be formulated .2 1ture product and application sector international
standards and in revisions of those the/. #.ready exist.

This International Standard

— considers all relevant o''ezal'!, E/E/PE system and software safety lifecycle phases (for
example, from initial <onc=r<, though design, implementation, operation and maintenance
to decommissionin~ w..2n E/E/PE systems are used to perform safety functions;

— has been conce: ad with a rapidly developing technology in mind; the framework is
sufficiently robust ai.* comprehensive to cater for future developments;

— enables proiucoand application sector international standards, dealing with E/E/PE safety-
related s ste.ns, to be developed; the development of product and application sector
interrationa. standards, within the framework of this standard, should lead to a high level of
consis'ency (for example, of underlying principles, terminology etc.) both within application
s>ctore and across application sectors; this will have both safety and economic benefits;

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

adopts a risk-based approach by which the safety integrity requirements can be
determined;

— introduces 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;

NOTE 2 The standard does not specify the safety integrity level requirements for any safety function, nor does it
mandate how the safety integrity level is determined. Instead it provides a risk-based conceptual framework and
example techniques.
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sets target failure measures for safety functions carried out by E/E/PE safety-related
systems, which are linked to the safety integrity levels;

sets a lower limit on the target failure measures for a safety function carried out by 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 a
dangerous failure on demand of 10-9;

— a high demand or a continuous mode of operation, the lower limit is set at an average
frequency of a dangerous failure of 10-9 [h~1];

NOTE 3 A single E/E/PE safety-related system does not necessarily mean a single-channel architecture.

NOTE 4 It may be possible to achieve designs of safety-related systems with lower values for the target . >fey,
integrity for non-complex systems, but these limits are considered to represent what can be achieved for i*'ati. ~ly
complex systems (for example programmable electronic safety-related systems) at the present time.

sets requirements for the avoidance and control of systematic faults, which aic.bascd on
experience and judgement from practical experience gained in industry. Even thcugh the
probability of occurrence of systematic failures cannot in general be quantfifie ' the standard
does, however, allow a claim to be made, for a specified safety functon, & at the target
failure measure associated with the safety function can be considere to e a hieved if all
the requirements in the standard have been met;

introduces systematic capability which applies to an element with 2sr ect to its confidence
that the systematic safety integrity meets the requirements o' the specified safety integrity
level;

adopts a broad range of principles, techniques and._melisur=s to achieve functional safety
for E/E/PE safety-related systems, but does nof e:nlicit use the concept of fail safe
However, the concepts of “fail safe” and “inherently ra1.” principles may be applicable and
adoption of such concepts is acceptable providivg the equirements of the relevant clauses
in the standard are met.
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1 Scope \
1.1 This part of IEC 61508 contains the definitions and explanation of terms that ar@h

parts 1 to 7 of the IEC 61508 series of standards. @%

Part 4:
Definitions and abbreviations

1.2 The definitions are grouped under general headings so that related \'erms can be
understood within the context of each other. However, it should be noted se headings
are not intended to add meaning to the definitions.

1.3 IEC 61508-1, IEC 61508-2, IEC 61508-3 and IEC 61508-4 ar safety publications,
although this status does not apply in the context of low complexitySe/E/PE safety-related
systems (see 3.4.3 of IEC 61508-4). As basic safety publicat they are intended for use by
technical committees in the preparation of standards i ance with the principles
contained in IEC Guide 104 and ISO/IEC Guide 51. IEC @ , IEC 61508-2, IEC 61508-3
and IEC 61508-4 are also intended for use as stand IO% ications. The horizontal safety
function of this international standard does not apply% cal equipment in compliance with
the IEC 60601 series.

1.4 One of the responsibilities of a technica commlttee is, wherever applicable, to make use
of basic safety publications in the pre ior%of its publications. In this context, the
requirements, test methods or test conei f this basic safety publication will not apply
unless specifically referred to or |n the publications prepared by those technical
committees. @

1.5 Figure 1 shows the overa%g work of the IEC 61508 series and indicates the role that
IEC 61508-4 plays in the ac me of functional safety for E/E/PE safety-related systems.
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