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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 5-2: Safety requirements —
Functional

FOREWORD

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

the latter.

5) IEC provides no arkl g proce
equipment decla i
6) All users should e re

s, employees, servants or agents including individual experts and

members of its te i FC National Committees for any personal injury, property damage or
other damage. of any natuwre whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arising. ot o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is~dr the Normative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

International Standard IEC 61800-5-2 has been prepared by subcommittee 22G: Adjustable
speed electric drive systems incorporating semiconductor power converters, of IEC technical
committee 22: Power electronic systems and equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
22G/179/FDIS 22G/182/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 2.
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A list of all parts of the IEC 61800 series, published under the general title Adjustable speed
electric drive systems, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.
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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:

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

e papermaking machines, textile production machines, calendars in Al

e drilling machines;
e conveyors, materials handling machines, hoisting

e pumps, fans, etc.

This standard can also be used as a\refer
applications.

machinery.

NOTE "Type C standards”
requirements for a pa al

There are ma | where control systems that incorporate a PDS(SR) are employed,
ety measures that have been provided to achieve risk reduction. A

the danger zone i y possible when rotating parts have attained a safe condition. This part
of IEC 61800 gives 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
verification that it meets the required performance.

Measures are given to co-ordinate the safety performance of the PDS(SR) with the intended
risk reduction taking into account the probabilities and consequences of its random and
systematic faults.
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ADJUSTABLE SPEED ELECTRICAL
POWER DRIVE SYSTEMS -

Part 5-2: Safety requirements —
Functional

1 Scope and object

parts of the IEC 61800 series of standards.

NOTE 1 The term “integration” refers to the PDS(SR) itself, not to its i
application.

This part of IEC 61800, which is a product'sta i éty-related considerations of
PDS(SR)s in terms of the framewo introduces requirements for
PDS(SR)s as subsystems of a safety-re is intended to facilitate the realisation

Manufacturers and suppliers g the normative requirements of this part of
IEC 61800 will indicate 5 tem integrators, machinery and plant designers,

ent. This will facilitate the incorporation of a
using the principles of IEC 61508, and possibly
example |IEC 61511, IEC 61513, IEC 62061) or

etc.) the safety perfor
PDS(SR) into a safe
its specific sector
ISO 13849.

e the hazard and risk analysis of a particular application;

e the identification of safety functions for that application;

e the initial allocation of SILs to those safety functions;

e the driven equipment except for interface arrangements;

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

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

e 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).
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NOTE 3 Even though malevolent actions can influence the functional safety of PDS(SR), security aspects are not
considered in this standard.

This part of IEC 61800 only applies to PDS(SR)s implementing safety functions with a SIL not
greater than SIL 3.

Figure 1 shows the functional elements of a PDS(SR) that are considered in this part of
IEC 61800.

PDS(SR))

Control section
Diagnostic functions /\\/\

‘ ‘. \ dulation
External signals Communications Torque/speed/positi nd
and control and I/0 control . R Gtection

A\ Sensors

tor

Q IEC 1224/07

Power

NOTE 1 This does not mea
that this document make

n that compliance is required with all clauses of the referenced documents, but rather
a reference that cannot be understood in the absence of the referenced documents.

NOTE 2 References to various parts of IEC 61508 are undated, except where specific clauses are indicated.

IEC 60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61508-1:1998, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 1: General requirements

IEC 61508-2:2000, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 2: Requirements for electrical/electronic/programmable electronic
safety-related systems
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IEC 61508-3:1998, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 3: Software requirements

IEC 61508-5, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 5: Examples of methods for the determination of safety integrity levels

IEC 61508-6:2000, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 6: Guidelines on the application of IEC 61508-2 and IEC 61508-3

IEC 61508-7:2000, Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 7: Overview of techniques and measures

IEC 61800-1, Adjustable speed electrical power drive systems — Part 1: enera equirements

IEC 61800 4, Adjustable speed electrical power drive : : General requirements
j 7 V a.c. and not exceeding
35 kv

IEC 62280 (all parts), ations — GoOmmunication, signalling and processing

systems

3 Terms and@'

following terms and definitions apply.

itions, see Table 1.
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Table 1 — Alphabetical list of definitions

Term Definition Term Definition
number number

common cause failure 0 safe failure 3.17
dangerous failure 3.2 safe failure fraction (SFF) 3.18
diagnostic coverage (DC) 3.3 safety function(s) (of a PDS(SR)) 3.19
diagnostic test(s) 3.4 safety integrity 3.20
fault reaction function 3.5 safety integrity level (SIL) 3.21
functional safety 3.6 safety-related system 3.22
hazard 3.7 safety requirements specific}aTMRS) 3.23
installation 3.8 SIL capability A ~ 0

mission time 3.10 subsystem \ 3.25
mode of operation 3.1 systematic fa|lur 3.26
PDS(SR) 3.14 systematic saf%\y mt\;@( ) 0

PFH 3.15 validation| 3.25
proof test 3.16 vem 3.26

NOTE 2 Throughout this international standard

them in jtalic script.

3.1

common cause failure
failure, which is the result of one or
separate channels in a mu

[IEC 61508-4:1998; defi

3.2
dangerous failu

failure which has th
function state

diagnostic cov
DC

Fage

nts).ca
lead

reference

\
Y

IIo@g definitions are identified by writing

g coincident failures of two or more
ing’to failure of the safety function

fractional decrease the probability of dangerous hardware failures resulting from the
operation of the automatic diagnostic tests

[IEC 61508-4:1998; definition 3.8.6]

NOTE 1 This can also be expressed as the ratio of the sum of the detected dangerous failure rates App to the
sum of the total dangerous failure rates Ap: DC = ZApp/ZAp.

NOTE 2 Diagnostic coverage may exist for the whole or parts of a safety-related system. For example, diagnostic
coverage may exist for sensors and/or logic system and/or final elements.

3.4

diagnostic test(s)

test(s) intended to detect faults or failures and produce a specified output information or
activity when a fault or failure is detected
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3.5

fault reaction function

function that is initiated when a fault or failure within the PDS(SR), which could cause a loss
of the safety function, is detected, and which is intended to maintain the safe condition of the
installation or prevent hazardous conditions arising at the installation

3.6

functional safety

part of the overall safety relating to the EUC (equipment under control) and the EUC control
system which depends on the correct functioning of the E/E/PE (electrical/electronic/
programmable electronic) safety-related systems, other technology safety-related systems
and external risk reduction facilities

[IEC 61508-4:1998; definition 3.1.9]

NOTE This standard only considers those aspects in the definition of functional e correct

functioning of the PDS(SR).

3.7
hazard
potential source of harm

[ISO/IEC Guide 51:1999, definition 3.5]

NOTE 2 IEC 61508-4:1998 (modified) defines hazardou

3.8
installation

NOTE: The word “i ati
PDS(SR). In these ca /

3.9
mission time
specified cu

demands made upan j

[IEC 61508-4:1998; definition 3.5.12, modified]

NOTE 1 Two modes of operation are considered in IEC 61508:

- low demand mode: where the frequency of demands for operation made on a safety-related system is no
greater than one per year and no greater than twice the proof-test frequency;

- high demand or continuous mode: where the frequency of demands for operation made on a safety-related
system is greater than one per year or greater than twice the proof-test frequency.

The low demand mode of operation is not generally considered to be relevant for PDS(SR) applications. Therefore,
in this standard, PDS(SR)s are only considered to operate in the high demand or continuous mode.

NOTE 2 Demand mode means that a safety function is only performed on request (demand) in order to transfer
the installation into a specified state.

NOTE 3 Continuous mode means that a safety function is performed continuously, i.e. the PDS(SR) is
continuously controlling the installation and a (dangerous) failure of its function can result in a hazard.
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