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Foreword

The text of document 17B/963/FDIS, future edition 1 of IEC 60947-5-3, prepared by SC 17B,
Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-5-3
on 1999-05-01.

The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2000-02-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2002-05-01

This standard is to be used in conjunction with EN 60947-1 and EN 60947-5-2.
Annexes designated "normative" are part of the body of the standard.

In this standard, annexes A and ZA are normative.

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60947-5-3:1999 was approved by CENELEC as a
European Standard without any modification.
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Normative references to international publications

with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

NOTE: When an international publication has been modified by common modifications, indicated by (mod), the

relevant EN/HD applies.

Publication

IEC 60050-191

IEC 60068-2-1

IEC 60068-2-2

IEC 60204-1

IEC 60249-2

IEC 60446

IEC 605629

IEC 60664-1
(mod)

IEC 60664-3

Year

1990

1990

1974

1997

series

19892

1989

1992

1992

IEC 60742 (mod) 1983

Title

International Electrotechnical

Vocabulary (IEV)

Chapter 191: Dependability and quality of
service

Environmental testing
Part 2: Tests - Tests A: Cold

Part 2: Tests - Test B: Dry heat

Safety of machinery - Electrical equipment
of machines
Part 1: General requirements

Base materials for printed circuits
Part 2: Specifications

Identification of conductors by colours or
numerals

Degrees of protection provided by
enclosures'(IP\Code)

Insulation goardination for ‘egquipment within
low-voltage systems
Part 1: Principles, requirements and tests

Part 3: Use of coatings to achieve insulation
coordination of printed board assemblies

Isolating transformers and safety isolating
transformers - Requirements

1) EN 60068-2-2 includes supplement A:1976 to IEC 60068-2-2.
2) IEC 60446:1999 is harmonized as EN 60446:1999.
3) EN 60742 includes A1:1992 to IEC 60742.

EN/HD

EN 60068-2-1

EN 60068-2-2"

EN 60204-1
+ corr. May

EN 60249-2

EN 60529
+ corr. May

HD 625.1 S1
+ corr. November

HD 625.3 S1

EN 60742%

Year

1993
1993
1997

1994

series

1991
1993

1996
1996

1997

19956



Page 4
EN 60947-5-3:1999

Publication Year

IEC 60812 1985
IEC 60947-1 1996
{mod)

IEC 60947-5-1 1997
IEC 60947-5-2 1997
(mod)

IEC 61025 1990
IEC 61131-2 1992
IEC 61496-1 1997
IEC 61508 series
ISO 9000-3 1997
1SO 9001 1994

ISO/TR 12100-1 1992

ISO/DIS 13849-1

ISO/TR 14119 1998

Title

Analysis techniques for system reliability
Procedure for failure mode and effects
analysis (FMEA)

Low-voltage switchgear and controigear
Part 1: General rules

Part 5-1: Control circuit devices and
switching elements -- Section 1:
Electromechanical control circuit devices

Part 5-2: Control circuit devices and
switching elements - Proximity switches

Fault tree analysis (FTA)

Programmable controllers
Part 2: Equipment requirements and tests

Safety of machinery - Electro-sensitive
protective equipment
Part 1: General requirements and tests

Functional safety of

electrical/electronic/programmable electronic

safety-related systems

Quality management and quality assurance
standards

Part 3: Guidelines for the application of ISO
9001:1994 to the development, supply,
installation and maintenance of computer
software

Quality systems - Model for quality
assurance in design/ development,
production, installation and servicing

Safety“of machinery' Basic concepts,
general principles for design
Part 1:(Basic terminology, meéthodology

Safety of machinery ~Safety-related parts
of control. systems
Part 1:,General principles for-design

Safety of machinery - Interlocking devices
associated with guards - Principles for
design and selection

EN/HD

HD 485 S1

EN 60947-14

EN 60947-5-1

EN 60947-5-2

HD 617 S1

EN 61131-2

EN 61496-1

EN ISO 9000-3

EN ISO 9001

4) EN 60947-1 is superseded by EN 60947-1:1999, which is based on IEC 60947-1:1999.

Year
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1998

1992

1994

1997

1997

1994
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1)

2)

3)

4)
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6)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-3: Control circuit devices and switching elements -
Requirements for proximity devices with defined behaviour
under fault conditions (PDF)

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the |IEC also participate in this preparation. The |IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC international
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The |IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsibie for identifying any or all such patent rights.

International Standard IEC 60947-5-3 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

It should be read in conjunction with I[EC 60947-1 and IEC 60947-5-2.

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

FDIS Report on voting
17B/963/FDIS 17B/979/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.

Annex A forms an integral part of this standard.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-3: Control circuit devices and switching elements —
Requirements for proximity devices with defined behaviour
under fault conditions (PDF)

1 General

The provisions of General Rules in IEC 60947-1 and IEC 60947-5-2 are only applicable to this
international Standard where specifically called for.

General rules, clauses and subclauses thus applicable, as well as tables, figures and annexes
are identified by references to those standards.

The types of PDF referred to in this standard are intended to form the basis for the selection of
devices with appropriate characteristics for the application. They take into account the general
principles of ISO/DIS 13849-1, but they are not directly equivalent to the categories defined in
clause 6 of that standard.

1.1 Scope

This part of IEC 60947 applies to proximity devices with an enhanced resistance to failure
(PDF).

It specifies requirements for four different types of PDF.

NOTE - Due to their enhanced resistance to failure, PDFs apply for instance to:
— interlocking devices (see ISO 14119);
- the detection of the presence or absence of protective devices (see ISO/TR 12100-1).

For a PDF used in applications where additional characteristics, dealt with in other standards, are required, it will be
necessary to satisfy the requirements of all relevant standards.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of thisypart of IEC\,60947. 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 60947_are encouraged to investigate the possibility of applying the
most recent editions of the normative doctiments indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valid International-Standards.

IEC 60050(191):1990, International' Electrotechnical Vocabulary (IEV) — Chapter 191:
Dependability and quality of service

IEC 60068-2-1:1990, Environmental testing — Part 2: Tests. Tests A: Cold
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IEC 60068-2-2:1974, Environmental testing — Part 2: Tests. Tests B: Dry heat

IEC 60204-1:1997, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

IEC 60249-2 (all specifications), Base materials for printed circuits — Part 2: Specifications
IEC 60446:1989, Identification of conductors by colours or numerals
IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3:1992, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coatings to achieve insulation coordination of printed board assemblies

IEC 60742:1983, Isolating transformers and safety isolating transformers — Requirements

IEC 60812:1985, Analysis techniques for system reliability — Procedure for failure mode and
effects analysis (FMEA)

IEC 60947-1:1996, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-5-1:1997, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IEC 60947-5-2:1997, Low-voltage swilchgear and controlgear — Part 5-2: Control circuit
devices and switching elements — Proximity switches

IEC 61025:1990, Fault tree analysis (FTA)
IEC 61131-2:1992, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61496-1:1997, Safety of machinery — Electrosensitive protective equipment — Part 1:
General requirements and tests

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-
related systems 1)

ISO 9000-3:1997, Quality management and quality assurance standards — Part 3: Guidelines
for the application of ISO 9001:1994-to-the development, supply, installation and maintenance
of computer software

1) To be published
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ISO 9001:1994, Quality systems — Model for quality assurance in design, development,
production, installation and servicing

ISO/TR 12100-1:1992, Safety of machinery — Basic concept, general principles for design —
Part 1: Basic terminology, methodology

ISO/DIS 13849-1, Safety of machinery — Safety related parts of control systems — Part 1:
General principles for design 1)

ISO/TR 14119:1998, Safety of machinery - Interlocking devices associated with guards —
Principles for design and selection

2 Definitions
Clause 2 of IEC 60947-5-2 applies, with the following additions or modifications.
2.1 Basic definitions

21.1.5
PDF
proximity device with defined behaviour under fault conditions

2.1.1.51
PDF with designed reliability (PDF-D)
proximity device with an enhanced reliability of achieving its defined behaviour

2.1.1.5.2

PDF with test capability (PDF-T)

proximity device in which the defined behaviour is verified by simulating the absence of the
specified target. The simulation is initiated by external means

2.1.1.53
PDF with single fault tolerance (PDF-S)
proximity device with no loss of the defined behaviour in spite of a single fault

21154
PDF with self-monitoring (PDF- M)
proximity device with no lgsslof'the defined'behaviour in spite of morethan one fault

2.2 Parts of a PDF

2.2.16
sensing means
part of the PDF which detects the presence.or absence-of aidefined target

2.2.17
output signal switching device (OSSD)
component of the PDF which goes to the OFF-state according to the defined behaviour

1) To be published
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