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PREFACE

This Standard was prepared by the Standards Australia Committee EL-027, Power Electronics.

The objective of this Standard is to specify requirements and make recommendations for the design
and development, integration and validation of power drive systems that are suitable for use in safety-
related applications {PDS(SR)} in terms of their functional safety considerations.

This Standard is identical with, and has been reproduced from IEC 61800-5-2, Ed.1.0 (2007)
Adjustable speed electrical power drive systems—Safety requirements—Functional.

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 numt-~r appears
only on the cover.
(b) In the source text ‘this part of IEC 61800’ should read ‘this part of AS 61800’.

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be
Australian/New Zealand Standards, as follows:

replaced by refeirnce: tr Australian or

Reference to International Standard Australian Standard

IEC AS

60204 Safety of machinery—Electrical 60204 farety uf machinery—Electrical
equipment of machines eytipment of machines

60204-1  Part 1: General requirements 60204.:. 1art 1: General requirements (IEC

60204-1, Ed. 5 (FDIS) MOD)

61508 Functional safety of 6150% Functional safety of
electrical/electronic/programmable electrical/electronic/programmable
electronic safety-related systems electronic safety-related systems

61508-5  Part 5: Examples of methods{c=tue  61508.5 Part 5: Examples of methods for the
determination of safety integ ="ty determination of safety integrity levels
levels

61800 Adjustable speed electrica’ power 61800 Adjustable speed electrical power drive
drive systems systems

61800-1  Part 1: General equirements— 61800.1 Part 1: General requirements—Rating
Rating spec.ricaticns for low voltage specifications for low voltage adjustable
adjustable spees d.c. power drive speed d.c. power drive systems
systep.:

61800-2  Fart - Geaeral requirements— 61800.2 Part 2: General requirements—Rating
Rating specifications for low voltage specifications for low voltage adjustable
adjustable frequency a.c. power drive frequency a.c. power drive systems
Jystems

61£20-_.  Fart 3: EMC requirements and 61800.3 Part 3: EMC requirements and specific
specific test methods test methods

\18u9-4  Part 4: General requirements— 61800.4 Part 4: General requirements—Rating
Rating specifications for a.c. power specifications for a.c. power drive
drive systems above 1000 V a.c. and systems above 1000 V a.c. and not
not exceeding 35 kV exceeding 35 kV

61800-5-1 Part 5-1: Safety requirements— 61800.5.1 Part 5.1: Safety requirements—

Electrical, thermal and energy

Electrical, thermal and energy

Only international references that have been adopted as Australian or Australian/New Zealand
Standards have been listed.
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The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.
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INTRODUCTION

As a result of automation, demand for increased production and reduced operator physical
effort, control systems of machinery and plant items play an increasing role in the
achievement of overall safety. These control systems increasingly employ complex electrical/
electronic/programmable electronic devices and systems.

Prominent amongst these devices and systems are adjustable speed electrical power drive
systems (PDS) that are suitable for use in safety-related applications (PDS(SR)).

Examples of industrial applications are:

e machine tools, robots, production test equipment, test benches;

e papermaking machines, textile production machines, calendars in the rubber inllusuy;
e process lines in plastics, chemicals or metal production, rolling-mills;

e cement crushing machines, cement kilns, mixers, centrifuges, extrusic> macines;

e drilling machines;

e conveyors, materials handling machines, hoisting equipment (cr. nes gantries, etc);

e pumps, fans, etc.

This standard can also be used as a reference for develop>rs using PDS(SR) for other
applications.

Users of this standard should be aware that som: type C standards for machinery currently
refer to ISO 13849-1 for safety-related control sys‘ems. In this case, PDS(SR) manufacturers
may be requested to provide further information (e.g. category and/or performance level) to
facilitate the integration of a PDS(SR) iito the safety-related control systems of such
machinery.

NOTE "Type C standards” are defined #n I€£D.12700-1 as machine safety standards dealing with detailed safety
requirements for a particular machine or g aup ~finachines.

Previously, in the absence of C*anJards, there has been a reluctance to accept electronic, and
in particular programmab’e 2lectronic, devices and systems in safety-related functions
because of uncertainty roge dirg the safety performance of such technology.

There are many sit: atic1s where control systems that incorporate a PDS(SR) are employed,
for example as part ¢ cafety measures that have been provided to achieve risk reduction. A
typical case is'y'ard inwarlocking in order to exclude personnel from hazards where access to
the danger zc ~e is only possible when rotating parts have attained a safe condition. This part
of IEC 618L9 yives a methodology to identify the contribution made by a PDS(SR) to
identified safety functions and to enable the appropriate design of the PDS(SR) and
verifization that it meets the required performance.

Muasures are given to co-ordinate the safety performance of the PDS(SR) with the intended
i'sk reduction taking into account the probabilities and consequences of its random and
systematic faults.
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AUSTRALIAN STANDARD

Adjustable speed electrical power drive systems

Part 5.2:
Safety requirements—Functional

1 Scope and object

This part of IEC 61800 specifies requirements and makes recommendations for the des.an
and development, integration and validation of PDS(SR)s in terms of their functional scfety
considerations. It applies to adjustable speed electric drive systems covered by the ot or
parts of the IEC 61800 series of standards.

NOTE 1 The term ‘“integration” refers to the PDS(SR) itself, not to its incorporation into.the safety-related
application.

This International Standard is only applicable where functional safety of ~ PQS(SR) is claimed
and the PDS(SR) is operating in the high demand or continuous mcle see 3.10). For low
demand applications, see IEC 61508.

This part of IEC 61800, which is a product standard, sets ouf--afcty-related considerations of
PDS(SR)s in terms of the framework of IEC 61508; a.d iatroduces requirements for
PDS(SR)s as subsystems of a safety-related system. I..is i~teiaed to facilitate the realisation
of the electrical/electronic/ programmable electronic (L'E/i’E) elements of a PDS(SR) in
relation to the safety performance of safety function(<) of a PDS.

Manufacturers and suppliers of PDS(SR)s by using the normative requirements of this part of
IEC 61800 will indicate to users (control sy<i=n integrators, machinery and plant designers,
etc.) the safety performance for their equiniaent. This will facilitate the incorporation of a
PDS(SR) into a safety-related control syst..m using the principles of IEC 61508, and possibly
its specific sector implementations. (i.r ~xample IEC 61511, IEC 61513, IEC 62061) or
ISO 13849.

Conformity with this part of IE~ 61800 fulfils all the requirements of IEC 61508 that are
necessary for a PDS(SR).

This part of IEC 61800 Joe: not specify requirements for:

o the hazard anu .isk anaiysis of a particular application;

o the identifivaticn of safety functions for that application;

o the initial allocation of SILs to those safety functions;

e thu.drivay equipment except for interface arrangements;

e sucondary hazards (for example from failure in a production or manufacturing process);

e electrical, thermal and energy safety considerations, which are covered in
IEC 61800-5-1;

»  the PDS(SR) manufacturing process;
e the validity of signals and commands to the PDS(SR).

NOTE 2 The functional safety requirements of a PDS(SR) are dependent on the application, and must be
considered as a part of the overall risk assessment of the installation. Where the supplier of the PDS(SR) is not
also responsible for the driven equipment, the installation designer is responsible for the risk assessment, and for
specifying the functional and safety integrity requirements of the PDS(SR).

www.standards.org.au © Standards Australia
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