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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN IEC 60947-3:2021.
[tis identical to IEC 60947-3:2020, incorporating corrigendum November
2021. It supersedes BS EN 60947-3:2009+A2:2015, which will be
withdrawn on 19 February 2024.

The start and finish of text introduced or altered by corrigendum is
indicated in the text by tags. Text altered by IEC corrigendum November
2021 is indicated in the text by (.

The UK participation in its preparation was entrusted to Technical
Committee PEL/121/1, Low voltage switchgear and controlgear.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore

Annex ZA/ZZ in the European text, and references to EU legislation, are
still valid for this market.

UK Government is responsible for legislation. For informaﬁpgyvmsnts

legislation and policies relating to that legislation coiicult ]
pages of www.gov.uk. Document Sharing Hub
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© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 19888 1
ICS 29.120.40; 29.130.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 28 February 2021.

Amendments/corrigenda issued since publication

Date Text affected
31 May 2022 Implementation of IEC corrigendum November
2021
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I
EUROPEAN STANDARD EN IEC 60947-3

NORME EUROPEENNE
EUROPAISCHE NORM February 2021

ICS 29.120.40; 29.130.20 Supersedes EN 60947-3:2009 and all of its amendments
and corrigenda (if any)

English Version

Low-voltage switchgear and controlgear - Part 3: Switches,
disconnectors, switch-disconnectors and fuse-combination units
(IEC 60947-3:2020)

Appareillage a basse tension - Partie 3: Interrupteurs, Niederspannungsschaltgerate - Teil 3: Lastschalter,
sectionneurs, interrupteurs-sectionneurs et combinés- Trennschalter, Lasttrennschalter und Schalter-Sicherungs-
fusibles Einheiten
(IEC 60947-3:2020) (IEC 60947-3:2020)

This European Standard was approved by CENELEC on 2020-05-27. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.
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I |
EN IEC 60947-3:2021 (E)

European foreword

The text of document 121A/340/FDIS, future edition 4 of IEC 60947-3, prepared by SC 121A “Low-
voltage switchgear and controlgear” of IEC/TC 121 “Switchgear and controlgear and their assemblies
for low voltage” was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as

EN IEC 60947-3:2021.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2021-08-19
level by publication of an identical national standard or by endorsement

+ latest date by which the national
document have to be withdrawn

standards conflicting with the (dow) 2024-02-19

This document supersedes EN 60947-3:2009 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annexes ZZA and ZZB, which is an integral

part of this document.

Endorsement notice

The text of the International Standard IEC 60947-3:2020 was approved by CENELEC as a European

Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards

indicated:

IEC 60364-5-52 NOTE

IEC 60447:2004 NOTE
IEC 60664-1:2007 NOTE

IEC 60898-1:2015 NOTE
IEC 60947-2:2016 NOTE
IEC 60947-4-1:2018  NOTE

Full document details: BS EN IEC 60947-3:2021

Harmonized as HD 60364-5-52

Harmonized as EN 60447:2004 (not modified)
Harmonized as EN 60664-1:2007 (not modified)
Harmonized as EN 60898-1:2019

Harmonized as EN 60947-2:2017 (not modified)
Harmonized as EN IEC 60947-4-1:2019 (not modified)
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EN IEC 60947-3:2021 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60050-441

Electrotechnical Vocabulary — Switchgear, -
controlgear and fuses

IEC 60034-12 2016 Rotating electrical machines - Part 12: EN 60034-12 2017
Starting performance of single-speed
three-phase cage induction motors

EC 60034-30 2014 Rotating electrical machines - Part 30—1: EN 60034-30-1 2014
Efficiency classes of line operated AC
motors (IE code)

-30-1
EC 60068-2-14 2009 Environmental testing — Part 2-14: Tests — EN 60068-2-14 2009
Test N: Change of temperature
-11

2004 Conductors of insulated cables EN 60228 2005
+AC 2005

EC 60228
I (all parts) Low-voltage fuses EN 60269 (series)
I

EC 60269
EC 60417 - Graphical symbols for use on equipment - -

2014 Fire hazard testng - Part 2-11: EN 60695-2-11 2014
Glowing/hot-wire based test methods -
Glow-wire flammability test method for end
products (GWEPT)

IEC 60947-1 2020 Low-voltage switchgear and controlgear - EN IEC 60947-1 2021
Part 1: General rules

IEC 60947-5-1 2016 Low-voltage switchgear and controlgear - 2017
Part 5-1: Control circuit devices and

+ CORR 1 2016 switching elements - Electromechanical
control circuit devices

EC 61000-4-2 2008 Electromagnetic compatibility (EMC) — Part EN 61000-4-2 2009
4-2: Testing and measurement techniques
— Electrostatic discharge immunity test

IEC 61000-4-3 2006 , Electromagnetic compatibility (EMC) — EN 61000-4-3 2006
Part 4-3: Testing and measurement
+A1 2007 techniques — Radiated, radio-frequency, +A1 2008
+A2 2010 electromagnetic field immunity test +A2 2010
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Publication

EC 61000-4-4

IEC 61000-4-5

+A1
EC 61000-4-6

IEC 61238-1-1

IEC 61545

ISO 2859-1

+A1

CISPR 11

+A1

CISPR 32
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Year
2012

2014

2017
2013

1996

2011

2010

1999

2011

2015

2016

2015

Title

Electromagnetic compatibility (EMC) — Part
4-4: Testing and measurement techniques
— Electrical fast transient/burst immunity
test

Electromagnetic compatibility (EMC) — Part
4-5: Testing and measurement techniques
— Surge immunity test

Electromagnetic compatibility (EMC) — Part
4-6: Testing and measurement techniques
— Immunity to conducted disturbances,
induced by radio-frequency fields

Compression and mechanical connectors
for power cables - Part 1-1: Test methods
and requirements for compression and
mechanical connectors for power cables
for rated voltages up to 1 kV (Um = 1,2 kV)
tested on non-insulated conductors

Connecting devices - Devices for the
connection of aluminium conductors in
clamping units of any material and copper
conductors in aluminium bodied clamping
units

Empty enclosures for  low-voltage
switchgear and controlgear assemblies -
General requirements

High-current test techniques - Definitions
and requirements for test currents and
measuring systems

Sampling procedures for inspection by
attributes - Part 1: Sampling schemes
indexed by acceptance quality limit (AQL)
for lot-by-lot inspection

Industrial, scientific and medical equipment
- Radio-frequency disturbance
characteristics — Limits and methods of
measurement

Electromagnetic compatibility of multimedia
equipment - Emission requirements

EN/HD
EN 61000-4-4

EN 61000-4-5

+A1

EN 61000-4-6
+AC1

Year
2012

2014

2017

2014
2015

EN IEC 61238-1- 2019

1

EN 62208

EN 62475

N 55011
(modified)
+A1

N 55032
+AC

2011

2010

2016

2017

2015
2016
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Annex ZZA
(informative)

Relationship between this European standard and the essential
requirements of Directive 2014/30/EU [2014 OJ L96] aimed to be
covered

This European standard has been prepared under the European Commission standardization request
C(2016) 7641 final of 30.11.2016", ('M/552'), as regards harmonized standards in support of Directive
2014/30/EU relating to electromagnetic compatibility, to provide one voluntary means of conforming to
essential requirements of Directive 2014/30/EU of the European Parliament and of the Council of 26
February 2014 on the harmonization of the laws of the Member States relating to electromagnetic
compatibility [2014 OJ L96].

Once this standard is cited in the Official Journal of the European Union under that Directive,
compliance with the normative clauses of this standard given in Table ZZA.1 confers, within the limits
of the scope of this standard, a presumption of conformity with the corresponding essential
requirements of that Directive, and associated EFTA regulations.

Table ZZA.1 — Correspondence between this European standard and the Essential
Requirements set out in Directive 2014/30/EU [2014 OJ L96]

Essential requirements of Directive Clause(s) / sub-clause(s)

2014/30/EU of this EN Remarks / Notes

Annex I. 1(a) (electromagnetic disturbances) | 8.3.3,9.4.3, D.9.4

Annex I. 1(b) (electromagnetic immunity) 8.3.2,94.2,D.9.4

WARNING 1: Presumption of conformity stays valid only as long as a reference to this European
standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European
Union.

WARNING 2: Other Union legislation may be applicable to the product(s) falling within the scope of
this standard.

1 COMMISSION IMPLEMENTING DECISION C(2016) 7641 final of 30.11.2016 on a standardisation request to the European
Committee for Standardisation, to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards Institute as regards harmonised standards in support of Directive 2014/30/EU of the European
Parliament and of the Council of 26 February 2014 on the harmonisation of the laws of the Member States relating to
electromagnetic compatibility.
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Annex ZZB
(informative)

Relationship between this European standard and the safety
objectives of Directive 2014/35/EU [2014 OJ L96] aimed to be
covered

This European standard has been prepared under a Commission’s standardization request relating to
harmonized standards in the field of the Low Voltage Directive, M/511, to provide one voluntary means
of conforming to safety objectives of Directive 2014/35/EU of the European Parliament and of the
Council of 26 February 2014 on the harmonization of the laws of the Member States relating to the
making available on the market of electrical equipment designed for use within certain voltage limits
[2014 OJ L96].

Once this standard is cited in the Official Journal of the European Union under that Directive,
compliance with the normative clauses of this standard given in Table ZZB.1 confers, within the limits
of the scope of this standard, a presumption of conformity with the corresponding safety objectives of
that Directive, and associated EFTA regulations.

Table ZZB.1 — Correspondence between this European standard and Annex | of Directive
2014/35/EU [2014 OJ L96]

Safety objectives of Clause(s) / sub-clause(s) of this E Remarks/note
Directive 2014/35/EU
H a) 1,2, 3, 6.2, 6.3, Annex D, Annex E
1b) 1, 2, 3, 6.2, 6.3, Annex C, Annex D,
Annex E
1¢) 1,2,3,5,6,7,A1,A2, C1,D.1,D.2, | Alsoreferto 2 a) to 2 d) and 3 a)
E.1,E6.3 to 3 c) in this table
2 a) 1,2, 3,8.1,8.2,9.1,9.3, 9.5, Annex A,
Annex C, Annex D
2 b) 1, 2, 3, 5, 8.1, 8.2.2, 9.3, Annex A,
Annex C, Annex D, Annex E
2c¢) 1, 2, 3, 6, 8.1, 8.2, 8.3, 9.1, 9.2, 9.3,
Annex A, Annex C, Annex D, Annex E
2d) 1, 2, 3,43, 5, 6.2, 6.3, 8.1, 8.2, 9.1,
9.2, 9.3, 9.5, AnnexA, AnnexC,
Annex D, Annex E
3a) 1,2,3,5,6,8.2,8.3,9.1,9.2,9.3, 9.5,
Annex A, Annex C, Annex D, Annex E
3b) 1,2,3,6.2,6.3,7, Annex D
3c¢) 1,2, 3,6.3, 8.3, 9.3, Annex D, Annex E

WARNING 1: Presumption of conformity stays valid only as long as a reference to this European
standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European
Union.

WARNING 2: Other Union legislation may be applicable to the product(s) falling within the scope of
this standard.
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EUROPEAN STANDARD EN IEC 60947-

NORME EUROPEENNE 3:2021/AC:2021-11
EUROPAISCHE NORM November 2021

ICS 29.120.40; 29.130.20

English Version

Low-voltage switchgear and controlgear - Part 3: Switches,
disconnectors, switch-disconnectors and fuse-combination units
(IEC 60947-3:2020/COR1:2021)

Appareillage a basse tension - Partie 3: Interrupteurs, Niederspannungsschaltgerate - Teil 3: Lastschalter,
sectionneurs, interrupteurs-sectionneurs et combinés- Trennschalter, Lasttrennschalter und Schalter-Sicherungs-
fusibles Einheiten
(IEC 60947-3:2020/COR1:2021) (IEC 60947-3:2020/COR1:2021)

This corrigendum becomes effective on 19 November 2021 for incorporation in the English language version of the EN.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. =N [=C GQRQZH%QI-% E
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EN IEC 60947-3:2021/AC:2021-11

Endorsement notice

The text of the corrigendum IEC 60947-3:2020/COR1:2021 was approved by CENELEC as EN IEC 60947-3:2021/AC:2021-11 without any
modification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 3: Switches, disconnectors, switch-disconnectors
and fuse-combination units

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of 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 IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 60947-3 has been prepared by subcommittee 121A: Low-voltage
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and
their assemblies for low voltage.

This fourth edition cancels and replaces the third edition published in 2008,
Amendment 1:2012 and Amendment 2:2015. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

e addition of critical load current tests for DC switches (see 9.3.9);

e addition of requirements for a conditional short-circuit rating for disconnectors, switches,
and switch-disconnectors protected by circuit-breakers (see 9.3.7.2);

e addition of new categories for high-efficiency motors switching (see Annex A); Documents
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e addition of new Annex E for connection to aluminium conductors;

e addition of new Annex F for power losses measurement.

The text of this International Standard is based on the following documents:

FDIS Report on voting
121A/340/FDIS 121A/354/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60947 series, published under the general title Low-voltage
switchgear and controlgear, can be found on the IEC website.

This part is to be used in conjunction with the sixth edition of IEC 60947-1:2020 The
numbering of the subclauses is sometimes not continuous because it is based on
IEC 60947-1:2020.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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INTRODUCTION

The provisions of the general rules dealt with in IEC 60947-1 are applicable to this document,
where specifically called for. Clauses and subclauses, tables, figures and annexes of the
general rules thus applicable are identified by reference to the sixth edition of
IEC 60947-1:2020, for example, 5.3.4.1 of IEC 60947-1:2020, Table 4 of IEC 60947-1:2020,
or Annex A of IEC 60947-1:2020.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 3: Switches, disconnectors, switch-disconnectors
and fuse-combination units

1 Scope

This part of IEC 60947 applies to switches, disconnectors, switch-disconnectors and fuse-
combination units and their dedicated accessories to be used in distribution circuits and motor
circuits of which the rated voltage does not exceed 1 000 V AC or 1 500 V DC.

NOTE 1 Accessories are interconnecting units, extended terminals, internal coils, auxiliary contacts, motor
operator, etc. offered as options with the basic unit.

This document does not apply to equipment coming within the scope of IEC 60947-2, IEC 60947-4-
1 and IEC 60947-5-1.

Particular requirements for switches, disconnectors, switch-disconnectors and fuse-
combination units for use in photovoltaic (PV) DC applications are given in Annex D.

Specific requirements for LV switchgear intended for the connections of aluminium conductors
are given in Annex E.

Guidance on measurement of power loss is provided in Annex F.

This document does not include the additional requirements necessary for electrical
apparatus for explosive gas atmospheres.

NOTE 2 Depending on its design, a switch (or disconnector) can be referred to as "a rotary switch

(disconnector)", "cam-operated switch (disconnector)", "knife-switch (disconnector)", etc.

NOTE 3 In this document, the word "switch" also applies to the apparatus referred to in French as
"commutateurs"”, intended to modify the connections between several circuits and inter alia to substitute a part of a
circuit for another.

NOTE 4 In general, throughout this document, switches, disconnectors, switch-disconnectors and fuse-
combination units will be referred to as "equipment".

The object of this document is to state:

a) the characteristics of the equipment;

b) the conditions that apply to the equipment with reference to:
1) operation and behaviour in normal service;
2) operation and behaviour in case of specified abnormal conditions, e.g. short-circuit;
3) dielectric properties;

c) the tests for confirming that these conditions have been met and the methods that are
adopted for these tests;

d) the information relevant to the marking of the equipment or made available by the
manufacturer, e.g. in the catalogue.

Specific items requiring agreement between the user and the manufacturer are identified in
Annex B.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60050-441, International Electrotechnical Vocabulary — Part 441: Switchgear, controlgear
and fuses (available at http://www.electropedia.org)

IEC 60034-12:2016, Rotating electrical machines — Part 12: Starting performance of single-
speed three-phase cage induction motors

IEC 60034-30-1:2014, Rotating electrical machines — Part 30-1: Efficiency classes of line
operated AC motors (IE code)

IEC 60228:2004, Conductors of insulated cable

IEC 60269 (all parts), Low-voltage fuses

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60695-2-11:2014|, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:20068, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61545:1996, Connecting devices — Devices for the connection of aluminium conductors in
clamping units of any material and copper conductors in aluminium bodied clamping units

IEC 62208:2011, Empty enclosures for low-voltage switchgear and controlgear assemblies —
General requirements
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IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents
and measuring systems

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling
schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection
ISO 2859-1:1999/AMD1:2011

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
CISPR 11:2015/AMD1:2016

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment — Emission
requirements

3 Terms, definitions and index of terms

3.1 General

For the purposes of this document, the terms and definitions given in IEC 60050-441 and
IEC 60947-1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.2 Alphabetical index of terms

References
D
D11 YoTo] o] aT=T e (o] U PP 3.3.1
(DYoo) oY aT=Tox o] o { U F-T Y 3.3.5
Disconnector-fuse single OPENING .....couiiniiiiiii e 3.3.5.1
Disconnector-fuse double OPENINgG .......couiiiiiiiiiii e 3.3.5.2
F
Fuse-combination UNit..... ... 3.3.2
FUSE-AISCONNECION ... e 3.3.6
Fuse-disconnector Single OPENING .....ccu i 3.3.6.1
Fuse-disconnector double 0pening........c.oouii i 3.3.6.2
FUSE-SWITCN L. e 3.3.4
Fuse-switch single OpeNiNg .. ..o e 3.3.41
Fuse-switch double OPENING.... ... 3.3.4.2
Fuse-switCh-diSCONNECION ... e e 3.3.8
Fuse-switch-disconnector single OPeNiNg ..o 3.3.8.1
Fuse-switch-disconnector double opening...........oooeiiiiiiiiii e 3.3.8.2
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S
Semi-independent manual operation ... ... 3.3.10
Single pole operated three-pole deviCe ... ..o 3.3.9
SWiItCh-diSCONNECIOr-TUSE ...uuiii e 3.3.7
Switch-disconnector-fuse single Opening ......c.oooiiiiiiiii i 3.3.7.1
Switch-disconnector-fuse double OPEeNING .....c.iiiiiiiiii e 3.3.7.2
ST N USE L e 3.3.3
Switch-fuse SiNgle OPENING ....eiieii e 3.3.3.1
Switch-fuse double OPENING . ..o 3.3.3.2

3.3 General terms

3.31

disconnector

mechanical switching device which, in the open position, complies with the requirements
specified for the isolating function

Note 1 to entry: A disconnector is capable of opening and closing a circuit when either a negligible current is
broken or made, or when no significant change in the voltage across the terminals of each of the poles of the
disconnector occurs. It is also capable of carrying currents under normal circuit conditions and carrying, for a
specified time, currents under abnormal conditions such as those of short-circuit.

[SOURCE: IEC 60050-441:2000, 441-14-05, modified — Reference to isolating function
instead of isolating distance.]

3.3.2

fuse-combination unit

combination of a mechanical switching device and one or more fuses in a composite unit,
assembled by the manufacturer or in accordance with his instructions

[SOURCE: IEC 60050-441:2000, 441-14-04, modified — The note has been deleted.]

3.3.3
switch-fuse
switch in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:2000, 441-14-14]

3.3.31
switch-fuse single opening
switch-fuse which provides an interruption in the circuit on one side of the fuse-link only

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.3.2
switch-fuse double opening
switch-fuse which provides an interruption in the circuit on both sides of the fuse-link

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.4
fuse-switch
switch in which a fuse-link or a fuse-carrier with fuse-link forms the moving contact

[SOURCE: IEC 60050-441:2000, 441-14-17]
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3.3.4.1
fuse-switch single opening
fuse-switch which provides an interruption in the circuit on one side of the fuse-link only

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.4.2
fuse-switch double opening
fuse-switch which provides an interruption in the circuit on both sides of the fuse-link

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.5
disconnector-fuse
disconnector in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:2000, 441-14-15]

3.3.5.1

disconnector-fuse single opening

disconnector-fuse which provides an opening in the circuit on at least one side of the fuse-
link, that satisfies the requirements specified for the isolating function

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.5.2

disconnector-fuse double opening

disconnector-fuse which provides an opening in the circuit that satisfies the requirements
specified for the isolating function on both sides of the fuse-link

3.3.6
fuse-disconnector
disconnector in which a fuse-link or fuse-carrier with fuse-link forms the moving contact

[SOURCE: IEC 60050-441:2000, 441-14-18]

3.3.6.1

fuse-disconnector single opening

fuse-disconnector which provides an opening in the circuit on at least one side of the fuse-link
that satisfies the requirements specified for the isolating function

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.6.2

fuse-disconnector double opening

fuse-disconnector which provides an opening in the circuit, that satisfies the requirements
specified for the isolating function, on both sides of the fuse-link

3.3.7
switch-disconnector-fuse
switch-disconnector in which one or more poles have a fuse in series in a composite unit

[SOURCE: IEC 60050-441:2000, 441-14-16]

3.3.71

switch-disconnector-fuse single opening

switch-disconnector-fuse which provides an interruption in the circuit on at least one side of
the fuse-link that satisfies the requirements specified for the isolating function
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Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.7.2

switch-disconnector-fuse double opening

switch-disconnector-fuse which provides an interruption in the circuit on both sides of the
fuse-link that satisfies the requirements specified for the isolating function

3.3.8

fuse-switch-disconnector

switch-disconnector in which a fuse-link or a fuse-carrier with fuse-link forms the moving
contact

[SOURCE: IEC 60050-441:2000, 441-14-19]

3.3.8.1

fuse-switch-disconnector single opening

fuse-switch-disconnector which provides an interruption in the circuit on at least one side of
the fuse-link that satisfies the requirements specified for the isolating function

Note 1 to entry: With this arrangement, safety precautions may be necessary when removing fuse-links.

3.3.8.2

fuse-switch-disconnector double opening

fuse-switch-disconnector which provides an interruption in the circuit on both sides of the
fuse-link that satisfies the requirements specified for the isolating function

3.3.9

single pole operated three-pole device

mechanical unit consisting of three individually operable single pole switches and/or
disconnecting units according to this document, rated as a complete unit for use in a three-
phase system

Note 1 to entry: These mechanical units are intended for power distribution systems where switching and/or
isolation of an individual phase may be necessary and they should not be used for the switching of the primary
circuit of three-phase equipment.

3.3.10

semi-independent manual operation

operation solely by means of directly applied manual energy such that the manual force is
increased up to a threshold value beyond which the independent switching operation is
achieved unless deliberately delayed by the operator

4 Classification

4.1 According to the utilization category

See 5.4.

4.2 According to the method of operation

4.21 Manually operated equipment

— dependent manual operation (see 3.6.12 of IEC 60947-1:2020);
— independent manual operation (see 3.6.15 of IEC 60947-1:2020);
— semi-independent manual operation (see 3.3.10).

4.2.2 Remotely operated equipment

Under consideration.
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4.3 According to suitability for isolation
— suitable for isolation (see 8.1.7 of IEC 60947-1:2020);

— not suitable for isolation.

4.4 According to the degree of protection provided

See 8.1.12 of IEC 60947-1:2020.

4.5 Summary of symbols for equipment types

IEC 60947-3:2020 © |IEC 2020

A summary of equipment definitions and relevant diagrams is given in Table 1.

Table 1 — Summary of equipment definitions

Functions

Making and breaking current

Isolating

Making, breaking and isolating

Switch Disconnector Switch-disconnector
Fuse-combination units
Switch-fuse Disconnector-fuse Switch-disconnector-fuse

single opening @

= o

single opening @

=

single opening @

—EI—/Q—

Switch-fuse
double opening °

Disconnector-fuse
double opening

Switch-disconnector-fuse
double opening °

Fuse-switch Fuse-disconnector Fuse-switch-disconnector
single opening @ single opening @ single opening @
_Z5 _ & &
Fuse-switch Fuse-disconnector Fuse-switch-disconnector
double opening ° double opening double opening °
—— —— ———
—O0 o— — — —0 o—

NOTE Equipment shown as single opening can comprise multiple openings in series.

28 The fuse may be on either side of the contacts of the equipment.

b Depending on the design, breaking may take place on one or both sides of the fuse-link.

5 Characteristics

5.1 Summary of characteristics

The relevant characteristics from 3.10 of IEC 60947-1:2020 apply, with the following addition.

The characteristics of the equipment shall be stated in terms of the following as applicable:

— type of equipment (see 5.2);

— rated and limiting values for the main circuit (see 5.3);
— utilization category (see 5.4);

— control circuits (see 5.5);

— auxiliary circuits (see 5.6);
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5.2 Type of equipment
The following information shall be stated.

— number of poles;

— kind of current (alternating current or direct current);

— in the case of alternating current, number of phases and rated frequency;
— number of positions of the main contacts (if more than two);

— breaking arrangement for fused devices (single opening or double opening).
5.3 Rated and limiting values for the main circuit
5.3.1 General

Rated values are assigned by the manufacturer. They shall be stated in accordance with 5.3.2
to 5.3.7.4 noting that some of the listed values may not apply.

5.3.2 Rated voltages
5.3.2.1 Rated operational voltage (U,)
Subclause 5.3.1.1 of IEC 60947-1:2020 applies.

5.3.2.2 Rated insulation voltage (U;)

Subclause 5.3.1.2 of IEC 60947-1:2020 applies.

5.3.2.3 Rated impulse withstand voltage (Uimp)

Subclause 5.3.1.3 of IEC 60947-1:2020 applies.

5.3.3 Currents
5.3.3.1 General

An equipment is defined by the following currents.

5.3.3.2 Conventional free air thermal current (Iy,)

Subclause 5.3.2.1 of IEC 60947-1:2020 applies.

5.3.3.3 Conventional enclosed thermal current (Iy,.)

Subclause 5.3.2.2 of IEC 60947-1:2020 applies.

5.3.34 Rated operational current (I,) or rated operational power

Subclause 5.3.2.3 of IEC 60947-1:2020 applies.

5.3.3.5 Rated uninterrupted current (1)
Subclause 5.3.2.4 of IEC 60947-1:2020 applies.

5.3.4 Rated frequency
Subclause 5.3.3 of IEC 60947-1:2020 applies.
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5.3.5 Rated duty
5.3.5.1 General

The rated duties considered as normal are as follows.

5.3.5.2 Eight-hour duty

Subclause 5.3.4.1 of IEC 60947-1:2020 applies.

5.3.5.3 Uninterrupted duty

Subclause 5.3.4.2 of IEC 60947-1:2020 applies.

5.3.6 Normal load and overload characteristics
5.3.6.1 Ability to withstand motor switching overload currents

See Annex A.

5.3.6.2 Rated making capacity
Subclause 5.3.5.2 of IEC 60947-1:2020 applies with the following additions.

The rated making capacity is stated by reference to the rated operational voltage and rated
operational current and to the utilization category according to Table 4.

Not applicable to AC-20 or DC-20 equipment.

5.3.6.3 Rated breaking capacity
Subclause 5.3.5.3 of IEC 60947-1:2020 applies with the following additions.

The rated breaking capacity is stated by reference to the rated operational voltage and rated
operational current and to the utilization category according to Table 4.

Not applicable to AC-20 or DC-20 equipment.

5.3.7  Short-circuit characteristics
5.3.71 Rated short-time withstand current (1.,,)

The rated short-time withstand current of a switch, a disconnector or a switch-disconnector is
the value of short-time withstand current, assigned by the manufacturer, that the equipment
can carry without any damage under the test conditions of 9.3.6.2.

The value of the rated short-time withstand current shall be not less than twelve times the
maximum rated operational current. The duration of the current shall be 1 s, unless otherwise
stated by the manufacturer.

For alternating current, the value of the current /,, is the RMS value of the AC component
and it is assumed that the highest peak value likely to occur does not exceed n times this
RMS value, the factor n being given by Table 16 of IEC 60947-1:2020.

5.3.7.2 Rated short-circuit making capacity (/)

Subclause 5.3.6.2 of IEC 60947-1:2020 applies with the addition of the following note.

NOTE 1, is not applicable to fused devices. Documents
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5.3.7.3 Void

5.3.7.4 Rated conditional short-circuit current (Iq, alternatively I..)

Subclause 5.3.6.4 of IEC 60947-1:2020 applies.

5.4 Utilization category

The utilization categories define the intended applications and are given in Table 2.

Each utilization category is characterized by the values of the currents and voltages,
expressed as multiples of the rated operational current and the rated operational voltage, as
well as the power-factors or time-constants of the circuit. The conditions for making and
breaking given in Table 4 correspond in principle to the applications listed in Table 2.

The designation of utilization categories is completed by the suffix A or B according to
whether the intended applications require frequent or infrequent operations (see Table 5).

Utilization categories with suffix B are appropriate for devices which, due to design or
application, are only intended for infrequent operation. This could apply, for example, to
disconnectors normally only operated to provide isolation for maintenance work or switching
devices where the fuse-link blade forms the moving contact.

The distinction between frequent and infrequent operation is based on the manufacturer’s
rated operation and the number of operating cycles used as a test criterion in Table 5.

For a particular rated operational current 7/, a device will be designated for frequent use
(category A) if the manufacturer’s declared number of operating cycles is equal to or more
than the number of operating cycles indicated in columns 3, 4 and 5 of Table 5.

Table 2 — Utilization categories

Nature of Utilization categories Typical
current Category A Category B application
AC-20A @ AC-20B @ — Connecting a.n.d disconnecting under
no-load conditions
AC-21A AC-21B — Switching of resistive loads including
moderate overloads
Alternating AC-22A AC-22B - SW|tch[ng of .mlxed resistive and inductive
current loads, including moderate overloads
AC-23A AC-23B - _SW|tch_|ng of motor loads or other highly
inductive loads
AC-23Ae AC-23Be — Switching of motor Io:;ds with higher
locked rotor currents
DC-20A @ DC-20B @ - Connectln_g_ and disconnecting under no-
load conditions
DC-21A DC-21B — Switching of resistive loads including
moderate overloads
Direct current — Switching of mixed resistive and inductive
DC-22A DC-22B loads, including moderate overloads
(e.g. shunt motors)
DC-23A DC-23B - SW|tch|ng of highly inductive loads
(e.g. series motors)
a8 The use of these utilization categories is not permitted in the USA.
b Requirements given by asynchronous motors of design NE and HE, according to IEC 60034-12, having
extended/higher locked rotor apparent power and current than design N and H respectively, to achieve a higher
efficiency class according to the requirements of |EC 60034-30-1.
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Category AC-23 includes occasional switching of individual motors. The switching of
capacitors or of tungsten filament lamps shall be subject to agreement between manufacturer
and user.

The utilization categories referred to in Table 2 and Table 4 do not apply to an equipment
normally used to start, accelerate and/or stop individual motors. The utilization categories for
such equipment are dealt with in Annex A.

5.5 Control circuits

Subclause 5.5 of IEC 60947-1:2020 applies.

5.6 Auxiliary circuits

Subclause 5.6 of IEC 60947-1:2020 applies.

5.7 Relays and releases

Subclause 5.7 of IEC 60947-1:2020 applies.

5.8 Co-ordination with short-circuit protective devices (SCPD)
Subclause 5.8 of IEC 60947-1:2020 applies.

6 Product information

6.1 Nature of information

Subclause 6.1 of IEC 60947-1:2020 applies as appropriate for a particular design.

6.2 Marking

Product information shall be provided in a durable and legible manner as indicated in Table 3.
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Table 3 — Product information

Item Information Mark.inga
location
Indication of the open and close position. If symbols are used, the open position shall be
1 indicated by graphical symbol IEC 60417-5008:2002-10 and the closed position by Visible
graphical symbol IEC 60417-5007:2002-10 (see 8.1.6.1 of IEC 60947-1:2020).
2 Suitability for isolation. The appropriate symbols of Table 1 shall be used. Visible
Additional marking for disconnectors.
3 Devices of utilization category AC-20A, AC-20B, DC-20A, DC-20B and DC-PVO0 shall be Visible
marked "Do not operate under load" adjacent to these categories, unless the device has
interlocking means to prevent such an operation.
4 Manufacturer’s name or trade mark. Marked
5 Type designation or catalogue reference. Marked
6 Rated operational currents (or rated powers) with the corresponding rated operational Marked
voltage and utilization category (see 5.3.2, 5.3.3 and Clause 5 and/or D.5.4).
Value (or range) of the rated frequency or the indication "DC" (or the symbol ==
7 Marked
IEC 60417-5031:2002-10).
For fuse-combination units, the fuse type characteristics and maximum rated current and b
8 . : Marked
the maximum power loss of the fuse-link.
9 IEC 60947-3, if the manufacturer claims compliance with this document. Marked
10 Degree of protection of enclosed equipment (see Annex C of IEC 60947-1:2020). Marked
Terminals shall be identified "load" and "line", unless the connection is immaterial
11 Marked
(see 9.3.4.4.1).
12 Neutral pole terminal, if applicable, shall be identified by the letter "N" (see 8.1.8.4 of Marked
IEC 60947-1:2020).
13 | Protective earth terminal shall be identified by the symbol @ IEC 60417-5019:2006- Marked
08 (see 8.1.10.3 of IEC 60947-1:2020).
14 Rated insulation voltage. Literature
15 Rated impulse withstand voltage for equipment suitable for isolation or when determined. Literature
16 Pollution degree, if different from 3. Literature
17 Rated duty (see 5.3.5 and Clause A.2). Literature
18 Rated short-time withstand current and duration, where applicable. Literature
19 Rated short-circuit making capacity, where applicable. Literature
20 Rated conditional short-circuit current, where applicable. Literature
Diagram and method of series connecting poles of mechanical switching devices for each .
21 . . . ) Literature
operational rating, if applicable.
For switches in accordance with Annex D — appropriate connections to the PV generator .
22 ] - Literature
and load, if applicable.
23 "+" and "-" polarities, if applicable. Marked
24 For devices in accordance with Annex D — suitable for indoor or outdoor use. Literature
28 The markings are to be as follows:
Visible: visible from the front when the device is installed as in service in accordance with the

manufacturer’s instructions and the actuator is accessible and operable;
Marked: marked on the product;
Literature: in the manufacturer’s literature.

Information relating to auxiliaries shall be marked on the auxiliary or the product. If space is insufficient the
data shall be given in the manufacturer's literature.

b Shall be visible after the product is installed in accordance with the manufacturer’s instructions but need not
necessarily be visible from the front.
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