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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 2: Circuit-breakers

FOREWORD

2016

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com

rnational co-operation on all questions concerning standardization in the electrical and electronie fiel
end and in addition to other activities, IEC publishes International Standards, Technical~Specific

rising

national electrotechnical committees (IEC National Committees). The object of IEC is_to ,promote

fis. To
tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National €emmittee intefested
in|the subject dealt with may participate in this preparatory work. International, govefnmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. |E€ collaborates dlosely

with the International Organization for Standardization (ISO) in accordance with ‘conditions determined by

The formal decisions or agreements of IEC on technical matters express, as pearly as possible, an international

bm all

tional
bf IEC

Pyblications is accurate, IEC cannot be held responsible forthe way in which they are used or fgr any

trgnsparently to the maximum extent possible in theirjational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding natienal or regional publication shall be clearly indicgted in

the latter.
IEL itself does not provide any attestation of conformity. Independent certification bodies provide conformity
aspessment services and, in some areas, acceéss to |IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
All users should ensure that they have the latest edition of this publication.

Nq liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committe€s;'and IEC National Committees for any personal injury, property dam

s and
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Pdblications.
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indispensable for the"correct application of this publication.

Atjention is drawn\to the possibility that some of the elements of this IEC Publication may be the sub
paent rights. [EC shall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the cha

tothe previous edition. A vertical bar appears in the margin wherever a ch
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International Standard IEC 60947-2 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 fifth edition cancels and replaces the fourth edition published in 2006, Amendment 1:2009
and Amendment 2:2013. This edition constitutes a technical revision.

This

edition includes the following significant additions with respect to the previous edition:

e tests for verification of selectivity in Annex A (see A.5.3);

o Cf

o n

° n

riticaHoad-eurrenttestsfor-d-c—oireuit-broakers{s06-8-3-9%
ew Annex P for circuit-breakers for use in photovoltaic applications;

ew Annex R for residual-current circuit-breakers with automatic reclosing fungtions.

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

FDIS Report on voting
121A/71/FDIS 121A/83/RVD

Full information on the voting for the approval of this standard\can be found in the repg

votin

This

A lis

j indicated in the above table.
publication has been drafted in accordance with the {SO/IEC Directives, Part 2.

I of all parts in the IEC 60947 series, published under the general title Low-vg

switghgear and controlgear, can be found on the*[EC website.

This

International Standard is to be used in conjunction with IEC 60947-1:2007 an

Amendment 1:2010 and Amendment 2:20,14.

The
wher
gene

brovisions of the general rules:dealt with in IEC 60947-1 are applicable to this stan
b specifically called for., Clauses and subclauses, tables, figures and annexes o
ral rules thus applicable are identified by reference to IEC 60947-1 and its amendn

when applicable, for example, 1.2.3 of IEC 60947-1:2007, Table 4
IEC 60947-1:2007/AMDJ:2010, or Annex A of IEC 60947-1:2007/AMD1:2010/AMD2:2014.

The
stabi
the s

—

ity date indicated on the IEC website under "http://webstore.iec.ch" in the data relat
pecific publication. At this date, the publication will be

¢confirmed,

rt on

Itage

d its

dard,
f the
nents

of

ommittee has decided that the contents of this publication will remain unchanged unfil the

ed to

o Withdrawn,

e replaced by a revised edition, or

e a

mended.

The contents of the corrigendum of November 2016 have been included in this copy.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this publication using a
colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 2: Circuit-breakers

Fhe y
whar snecifically_called for Clau S nd csubelausae ahlaes  fiaures nd _annaxas f the
WREerg—SpPeciHic caHec—1or—goia S a—Sdoeia e HHES S a—a XeS —He

1.1 | Scope and object

This [part of IEC 60947 series applies to circuit-breakers, the main contacts of which are
intended to be connected to circuits, the rated voltage of which does not’exceed 1 000 V afc. or
1 500 V d.c.; it also contains additional requirements for integrally fused circuit-breakers.

Circdit-breakers rated above 1 000 V a.c. but not exceeding 1500 V a.c. may also be tested to
this dtandard.

It applies whatever the rated currents, the method of eofistruction or the proposed applicgtions
of the circuit-breakers may be.

The [requirements for circuit-breakers which_are also intended to provide earth legkage
protection are contained in Annex B.

The [additional requirements for circuit<breakers with electronic over-current protection are
contgined in Annex F.

The additional requirements for Cjrcuit-breakers for IT systems are contained in Annex H.

The fequirements and test.-methods for electromagnetic compatibility of circuit-breakers are
contgined in Annex J.

The fequirements‘for circuit-breakers not fulfilling the requirements for over-current protgction
are contained in2Annex L.

The Jrequirements for modular residual current devices (without integral current bregking
devide)are contained in Annex M.

The requirements and test methods for electromagnetic compatibility of circuit-breaker
auxiliaries are contained in Annex N.

The requirements and test methods for d.c. circuit-breakers for use in photovoltaic (PV)
applications are contained in Annex P.

The requirements and test methods for circuit-breakers incorporating residual current
protection with automatic reclosing functions are contained in Annex R.

Supplementary requirements for circuit-breakers used as direct-on-line starters are given in
IEC 60947-4-1, applicable to low-voltage contactors and starters.
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The requirements for circuit-breakers for the protection of wiring installations in buildings and
similar applications, and designed for use by uninstructed persons, are contained in
IEC 60898.

The requirements for circuit-breakers for equipment (for example electrical appliances) are
contained in IEC 60934.

For certain specific applications (for example traction, rolling mills, marine service) particular or
additional requirements may be necessary.

determined conditions.

The

a)thd characteristics of circuit-breakers;
b)thg conditions with which circuit-breakers shall comply with reference o

1

| of power or current. This standard does not deal with the verification of operation under suc

bbject of this standard is to state:

operation and behaviour in normal service;

operation and behaviour in case of overload and operation’and behaviour in ca
short-circuit, including co-ordination in service (diserimination selectivity and ba
protection);

dielectric properties;
s intended for confirming that these conditions\have been met and the methods

5e of
Ck-up

o be

afopted for these tests;
d)information to be marked on or given with the apparatus.
1.2 | Normative references
The following documents, in whole or in¢part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applieq. For
undated references, the latest edition of the referenced document (including any amendmients)
appligs.
l=c Qo0Eoll 0o Intomantfonal  Slociolochnionl Moeobplopne [121/) Chaoptor i
Switdhgear, controlgear-and fuses
Amefpdment 1-(2000)
IEC 800514 (allmarte) Direct actina—indicatina—analoaue—electrical -measurino—instrumentsd and
HEC-00051(alpatts)-Direct-acting—indicating—analogue—electricalmeasuring—instrumenty—and
theirlaccessories
IEC 60068<2-14:1984, Environmental testing — Part 2-14: Tests — Test N: Change of

rature

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements

IEC 60364 (all parts), Low-voltage electrical installations-ef-buildings
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60947-1:2004 2007, Low-voltage switchgear and\controlgear — Part 1: General |rules
IEC §0947-1:2007/AMD1:2010
IEC §0947-1:2007/AMD2:2014

IEC 60947-4-1:2000, Low-voltage switchgear~and controlgear — Part 4-1: Contactors| and
motoy-starters — Electromechanical contactors and motor-starters

Amendment1-{2002)

IEC $1000-3-2:2000, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmponic current emissions (equipment input current < 16 A per phase)
Amendment1-{2001)
Amepdment 2 (2004)

IEC §1000-3-3:4994,.\Electromagnetic compatibility (EMC) — Part 3: Limits —Seetigh—3-
Limitation of voltage’/changes, voltage fluctuations and flicker in public low-voltage sypply
systdms, for eqipment with rated current <16 A per phase and not subject to condifional
conngction

Amepdment-1(2001)

IEC 6$1000-4-2:14995, Electromagnetic compatibility(EMC) — Part 4-2: Testing and measurgment
techniques —Section2: Electrostatic discharge immunity test

Amendment 1 (1998)

Amendment2(2000)

IEC 61000-4-3:2002 2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2062 2007

IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:4995 2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques —Section-4: Electrical fast transient/burst immunity test

Amendment 1-(2000)
Amendment2(2001)
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IEC 61000-4-5:4995 2014, Electromagnetic compatibility(EMC) — Part 4-5: Testing and
measurement techniques —Sestion-6: Surge immunity test

Amendment-1-(2000)

IEC 61000-4-6:2003 2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio frequency
fields

Amendment 1-(2004)

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations_immunity
tests

IEC 1140, Protection against electric shock’*Common aspects for installation and equipment

IEC 2475:2010, High-current test techriiques — Definitions and requirements for test cunrents
and measuring systems

CISHR 11:2003, Industrial, ssciéntific and medical—{4SM)—radio-frequency equipment -
Electromagnetic Radio-frequéncy disturbance characteristics — Limits and methods of
meagurement

Amendment1-(2004)

CISHR 22:2005, J[nformation technology equipment — Radio disturbance characteristics — limits
and methods of/measurement

Amendment1-{2005)

2 Terms and definitions

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

NOTE Where these definitions are taken unchanged from the International Electrotechnical Vocabulary (IEV),
IEC 60050-441, the reference to this publication is given in