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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 ofyrecommendations 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 cannet{be ;held sesponsiblelferthe,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);
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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] Atthis date, the dacument 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 requirementsifor bVyswitchgeanintended for the connections\of aluminium conductors
are given in Annex E.

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

This document doess:notidinclude/theogsadditionak/ requirementsicnecessary 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 i 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 61000-4-3:2006, 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: availablé“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 accardance withohis 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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