IEC 60947-2:2006+A1:2009

IEC IEC 60947-2

(J
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 4.1 2009-05

Low-voltage switchgear and con
Part 2: Circuit-breakers

Appareillage a basse tensio
Partie 2: Disjoncteur%



https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications

epares and publishes

" Catalogue of IEC publications: www.iec.ch/sear
The IEC on-line Catalogue enables you to search b of criteri € number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced publications.
® |EC Just Published: www.iec.ch/online news/justpub

Stay up to date on all new IEC publications. Just ublis%tails wice

on-line and also by email.

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/webstore/custs

If you wish to give us yo k on“this p blication or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919@(\

ote hnique Anternationale (CEl) est la premiére organisation mondiale qui élabore et publie des
les pouk tout'ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00

normes internatio



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

IEC 60947-2

Edition 4.1 2009-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Low-voltage switchgear and co gear — U

Part 2: Circuit-breakers

Appareillage a basse
Partie 2: Disjoncteurs

<

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE C U
CODE PRIX

ICS 29.130.20 ISBN 978-2-88910-337-9

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

-2- 60947-2 © IEC:2006+A1:2009

CONTENTS
O L L @ T PP 7
L € =Y T T 9
1.1 SCOPE AN ODJECT ...t 9
1.2 NOrmMative refErENCES .....oviiii e 10
D NIt ONS L.eii i e e 12
ClasSIfICAtION et 16
4  Characteristics of CIrcUit-breakers ...,
4.1  Summary of characteristics...........cooviiii i
4.2 Type of circuit-breaker.........ccocooiiiiiiiiiii e
4.3 Rated and limiting values of the main circuit
4.4  Selectivity categories .......ccooiiiiiiii N G
4.5  Control CIrCUItS .....ooeuiiiiiiei e N R e e
4.6  Auxiliary CirCUits ......cccoveiiiiiiiiiiiirire e e N i e e e e e e e e e e ee e eenens
4.7 ReleaSEeS ...iiuiiiiii i T e e e e
4.8 Integral fuses (integrally fused circuit-breaKers)-
5 Product information.............coocoiiiin

5.1 Nature of the information ...£....\....
5.2 Marking ....cooooviiiiii G NG
5.3 Instructions for installation, op

7.1 Constructional req

7.2 Performance
7.3 Electrne

Annex B (normative) Circuit-breakers incorporating residual current protection.................... 78
Annex C (normative) Individual pole short-circuit test sequence..............ccocovviviiiiiiinninns 110
ANNEX D VaCaNt ..o e 111
Annex E (informative) Items subject to agreement between manufacturer and user............ 112
Annex F (normative) Additional tests for circuit-breakers with electronic over-current

015 1 1= 10 o 113
ANnex G (NOrmative) POWET [OSS ...c.uiiiiiiiii e 143
Annex H (normative) Test sequence for circuit-breakers for IT systems ............coceeiiiiinnin 146

Annex J (normative) Electromagnetic compatibility (EMC) — Requirements and test
Methods fOr CIrCUIt-DreaKerS ... ..o e 148

Annex K (informative) Glossary of symbols and graphical representation
Of CNArACTEIISTICS .. e 161


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

60947-2 © IEC:2006+A1:2009 -3-

Annex L (normative) Circuit-breakers not fulfilling the requirements for overcurrent

0o 1 (=T 10 o P 170
Annex M (normative) Modular residual current devices (without integral current

DrEaAKING AEVICE) ... ittt e 175
Annex N (normative) Electromagnetic compatibility (EMC) — Additional requirements

and test methods for devices not covered by Annexes B,Fand M ................ccooviiiiiinn, 219
Annex O Instantaneous trip circuit-breakers (ICB) ........oooiiiiiiiiii e, 223
L= 1] o o | =1 1 17278 226
Figure 1 — Test arrangement (connecting cables not shown) for short-circuit 1S e 68

Figure B.5 — Example

tripping .oooooevve 0 N e e NEONGOPAT2:2006 v verererearersresessessssssssenssssessesessnns
Figure B.6 — Surge )

Figure B.8 —
of residua

Figure B9

of a residua

(S B.8.7.2.4) e ettt e
Figure F.1 — Representation of test current produced by back-to-back thyristors in

accordance With F 4. e e e 122
Figure F.2 — Test circuit for immunity and emission tests in accordance with F.4.1.3,

F.4.2, F4.3,F.4.6,F.4.7.1, F.5.4 and F.6.2 — Two phase poles in series...............ccccvvreenn... 123
Figure F.3 — Test circuit for immunity and emission tests in accordance with F.4.1.3,

F.4.2, F4.3,F.4.6,F.4.7.1, F.5.4 and F.6.2 — Three phase poles in series........................... 124
Figure F.4 — Test circuit for immunity and emission tests in accordance with F.4.1.3,

F.4.2, F.4.3,F.4.6,F.4.7.1, F.5.4 and F.6.2 — Three-phase connection ......................c......... 125
Figure F.5 — Test current for the verification of the influence of the current dips and
interruptions in accordance With F.4. 7.0 . .. e 126

Figure F.6 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in
accordance with F.4.4 — Two phase poles in SerieS......cccviiiiiiiii e, 127

Figure F.7 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in
accordance with F.4.4 — Three phase poles in Series........cc.covviiiiiiiici e, 128


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

-4 - 60947-2 © IEC:2006+A1:2009

Figure F.8 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in

accordance with F.4.4 — Three-phase connecCtion ...........coiiiiiiiiiii e, 129
Figure F.9 — Test circuit for the verification of the influence of surges in the main circuit
(line-to-earth) in accordance with F.4.5 — Two phase poles in series..............coocovveieeiiinennnn. 130
Figure F.10 — Test circuit for the verification of the influence of surges in the main

circuit (line-to-earth) in accordance with F.4.5 — Three phase poles in series ....................... 131
Figure F.11 — Test circuit for the verification of the influence of surges in the main

circuit (line-to-earth) in accordance with F.4.5 — Three-phase connection............................. 132
Figure F.12 — Test circuit for the verification of the influence of current surges in the

main circuit in accordance with F.4.5 — Two phase poles in series ...........cccevveiiiiiiiniiiinenennn, 133
Figure F.13 — Test circuit for the verification of the influence of current surges-in the

main circuit in accordance with F.4.5 — Three phase poles in series...........l........h e, 133

Figure F.14 — Test circuit for the verification of the influence of currenf.§
main circuit in accordance with F.4.5 — Three-phase connection......< ... o N e N 134

Figure F.15 — Temperature variation cycles at a specified rate of €Chang a
WIth FLO. T e NG e N e N e 134

Figure F.16 — General test set up for immunity tests .......... < o8 S e 135
Figure F.17 — Test set up for the verification of immunj i .f. electromagnetic

L= o 1= Y APz TS SR 136
Figure F.18 — Test set up for the verification of i

transients/bursts (EFT/B) on power lines N..... .0\ 2l e, 137
Figure F.19 — Test set up for verificatiomof i ectrical/fast transients/bursts
(EFT/B) 0N SIgNal lINES ...cuiiiiiiiiiiiiei e e e Nt s e it reeneemn ee et e et e et e et e et e e et e e e e e e e e eeanes 138

disturbances induced by r.f/fields (common MOAE) .. 2 139
Figure F.21 — Arrangement\of coqgnection evification of immunity to conducted
disturbances induced v gs in series configuration........................ 140

Figure F.22 — Arrangement of sonnections forthe verification of immunity to conducted
disturbances indb i

Figure F.23 — Arrange s for the verification of immunity to conducted
disturbances induced ds — Three-phase configuration .............c..cooii 142
Figure G.1 — Exam loss measurement according to G.2.1........coooiviiiiiiieinnnnnnn, 145
Figure G 0ss measurement according to G.2.2 and G.2.3................. 145
Figure JX4 — EUT mountedin a metallic enClosSUre ...........cooiviiiiiiii e 155
Figure J.2 — or the measurement of radiated r.f. emissions............................... 156
Figure J.3 — Test set.up for the verification of immunity to electrostatic discharges .............. 157
Figure J.4 — Test set up for the verification of immunity to radiated r.f. electromagnetic

L1 o P 158
Figure J.5 — Test set up for the verification of immunity to electrical fast

transients/bursts (EFT/B) 0N POWET lINES .. ...iviiiiiiie e 159
Figure J.6 — Test set up for the verification of immunity to electrical fast

transients/bursts (EFT/B) on signal iNES ........couiiiiiiii e 160
Figure K.1 — Relationship between symbols and tripping characteristics..................cc.oeeeae. 163
Figure K.2 — Template for characteristics of cut-off current versus prospective current

frOM 1 KA 10 200 KA oottt a e ans 164
Figure K.3 — Template for characteristics of cut-off current versus prospective current

from 0,071 KA 10 200 KA .o et aans 165

Figure K.4 — Template for characteristics of let-through energy versus prospective
current from 1 KA 10 200 KA .. .. e e e e 166


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

60947-2 © IEC:2006+A1:2009 -5-

Figure K.5 — Template for characteristics of let-through energy versus prospective

current from 0,01 KA £0 200 KA ..o it 167
Figure K.6 — Example of the use of template K.2 ... ... 168
Figure K.7 — Example of the use of template K.4 ... 169

Figure M.1 — Test circuits for the verification of operation in the case of a steady
increase of residual CUMTENT ... ... e 198

Figure M.2 — Test circuits for the verification of operation in the case of a sudden
appearance of residual current (with breaking device) ...........ocoviiii i, 199

Figure M.3 — Test circuits for the verification of operation in the case of a sudden
appearance of residual current (without breaking device)...........ccoociiiiiiiiiiii, 200

Figure M.4 — Test circuits for the verification of the limiting value of non-opgrating

oeth direct cuprent of 6 mA
i ictiper ion in the case of a slowly rising

appearance of re<izi§
Figure M.13 — Test ¢ir,

Figure M.16 — Test sircuit for the verification of the behaviour of MRCDs with separate
sensing means in the case of a failure of the sensor means connection............................... 213

Figure M.17 — Test circuit for the verification of the behaviour of MRCD with separate
sensing means under short-circuit conNditions ..o 214

Figure M.18 — Test circuit for the verification of the behaviour of MRCD with integral
sensing means under short-circuit conditions ..o 215

Figure M.19 — Test circuit for the verification of the behaviour of terminal type MRCD
under short-Circuit CONAItIONS....... oo 216

Figure M.20 — Verification of immunity to radiated r.f. electromagnetic fields — Test set-
up for MRCD with separate sensing means (additional to the test of Annex B) ..................... 217

Figure M.21 — Verification of immunity to electrical fast transients/bursts (EFT/B) on the
sensing means connection of an MRCD with separate sensing means (additional to the
EEST OF ANNEX B i e 218

Figure M.22 — Verification of immunity to conducted disturbances induced by r.f. fields —
Test set up for MRCD with separate sensing means (additional to the test of Annex B)........ 218


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

-6- 60947-2 © IEC:2006+A1:2009

Table 1 — Standard ratios between /g and I, .....ccccooviiiiiiiiiiiiii 20
Table 2 — Ratio n between short-circuit making capacity and short-circuit breaking

capacity and related power factor (for a.c. circuit-breakers) ...........ccccoiiiiiiii 20
Table 3 — Minimum values of rated short-time withstand current ... 21
Table 4 — Selectivity CategoOries .......couiiii e 21

Table 5 — Preferred values of the rated control supply voltage, if different from that of
The MaIN CIFCUIT ... e e e 22

Table 6 — Characteristics of the opening operation of inverse time-delay over-current
opening releases at the reference temperature..............cooiiiiiii e

Table 7 — Temperature-rise limits for terminals and accessible parts
Table 8 — Number of operating cycles.........ccooovviiiiiiiiiiii e

Table 9 — Overall schema of test sequences a...............cccoeeviiin G N
Table 9a — Applicability of test sequences according to the relatio

OF 8314 oo N N,

Table B.3 — Req
Table B.4 — Additionalt
Table B.5 — Trippjr

component......... ...\
Table F.1 - T

Table J.

Table J.2 —

Table J.3 - EMC-E

Table J.4 — Reference data for emission test specifications ... 154
Table M.1 — Product information ... 181
Table M.2 — Requirements for MRCDs with voltage source ..............ccooiiiiiiiiii e, 183

Table M.3 — TeSt SEQUENCES ...ttt e e e e et e e e ene e eneanas 185


https://standards.iteh.ai/catalog/standards/iec/d23185d5-411e-4f82-a9d7-f750e5947ee6/iec-60947-2-2006

60947-2 © IEC:2006+A1:2009 -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 2: Circuit-breakers

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sandardlat|on comprising
all national electrotechnical committees (IEC National Committees). The object\ of to promote
international co-operation on all questions concerning standardization in the elegthi ctronjc fields. To
this end and in addition to other activities, IEC publishes International Standards; icak Spestifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 3 c to/as “IEC

in the subject dealt with may participate in this preparatory work governmental and non-
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in ion. borates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat s arIy as possible, an international
consensus of opinion on the relevant subjects since each i s representation from all
interested IEC National Committees.

4) In order to promote international uniformit
transparently to the maximum extent possi
between any IEC Publicatior 3 S
the latter.

littees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

7) No liability shall atta E i i mployees, servants or agents including individual experts and
members of its techni itt National Committees for any personal injury, property damage or
other damage of{an a whether direct or indirect, or for costs (including legal fees) and
expenses arising ‘out ‘of ication; use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attentio ative references cited in this publication. Use of the referenced publications is

patent rights. Ik C shal\not be held responsible for identifying any or all such patent rights.

International Standard IEC 60947-2 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

The main changes introduced in this new edition are an amendment to the verification of
dielectric properties, the improvement of EMC clauses in Annexes B, F, J and M, and the
addition of a new Annex O regarding instantaneous trip circuit-breakers.

This consolidated version of IEC 60947-2 consists of the fourth edition (2006) [documents

17B/1455/FDIS and 17B/1463/RVD] and its amendment 1 (2009) [documents 17B/1636/FDIS
and 17B/1651/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 4.1.
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A vertical line in the margin shows where the base publication has been modified by
amendment 1.

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

The IEC 60947 series comprises the following parts under the general title Low-voltage
switchgear and controlgear:

Part 1: General rules

Part 2: Circuit-breakers

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

Part 4: Contactors and motor-starters

Part 5: Control circuit devices and switching elements
Part 6: Multiple function equipment

Part 7: Ancillary equipment

Part 8: Control units for built-in thermal protection (PTC) for rc

The committee has decided that the contents of the base publication\and its\amendments will
remain unchanged until the maintenance result date-indicated oh the YEC web site under
"http://webstore.iec.ch" in the data related to ifi At this date,
the publication will be
* reconfirmed,

e withdrawn,

* replaced by a revised edition, or

O

* amended.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 2: Circuit-breakers

1 General

The provisions of the general rules dealt with in IEC 60947-1 are applicable to this standard,
where specifically called for. Clauses and subclauses, tables, figures and annexes of the
general rules thus applicable are identified by reference to IEC 60947-1, ample, 1.2.3 of
IEC 60947-1, Table 4 of IEC 60947-1, or Annex A of IEC 60947-1.

1.1 Scope and object

of the circuit-breakers may be.

The requirements for circuit-breaker
protection are contained in Annex B.

The additional requiremen
contained in Annex F.

The additional require

The requiremen@

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

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.

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

NOTE Circuit-breakers which are dealt with in this standard may be provided with devices for automatic opening
under predetermined conditions other than those of over-current and undervoltage as, for example, reversal of
power or current. This standard does not deal with the verification of operation under such pre-determined
conditions.

The object of this standard is to state:

a) the characteristics of circuit-breakers;
b) the conditions with which circuit-breakers shall comply with reference to:
1) operation and behaviour in normal service;

2) operation and behaviour in case of overload and operation and _behaviour in case of

3) dielectric properties;

c) tests intended for confirming that these conditions have bee ) ethods to be
adopted for these tests;

d) information to be marked on or given with the apparatus

1.2 Normative references

IEC 60050(441):1984, International
Switchgear, controlgear and-uses
Amendment 1 (2000)

their accessories

IEC 60068—2—14:,

Amendment 1 (1986)

IEC 60068-2-30:
(12h+12h

IEC 60364 ectricMinstallations of buildings

IEC 60417, Graphical’symbols for use on equipment
IEC 60617, Graphical symbols for diagrams

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 60695-2-12:2000, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability test method for materials

IEC 60695-2-13:2000, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignitability test method for materials

IEC/TR 60755:1983, General requirements for residual current operated protective devices
Amendment 1 (1988)
Amendment 2 (1992)
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IEC 60898, Circuit-breakers for over-current protection for household and similar installations
IEC 60934, Circuit-breakers for equipment (CBE)
IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules

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

Amendment 1 (2002)

Amendment 2 (2005)

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current <16 A per phase)

Section 3:
pment with

IEC 61000-3-3:1994, Electromagnetic compatibility (EMC) - Part 3;
Limitation of voltage fluctuations and flicker in low-voltage supply sy
rated current <16 A

Amendment 1 (2001)
Amendment 2 (2005)

IEC 61000-4-2:1995, Electromagnetic compatibility(EMC)
techniques — Section 2: Electrostatic discharge immunity
Amendment 1 (1998)
Amendment 2 (2000)

and measurement

IEC 61000-4-3:2006, Electromagnetic [ Part 4-3: Testing and
measurement techniques — Radiated, radi ] , electromagnetic field immunity test

IEC 61000-4-4: 2004 Electromagnet/c compai b

IEC 61000-4-5:2005,
measurement technique

IEC 61000-4-6:2008,
measurement te@z €
fields

Amendment 1 (2004

IEC 61000-4311:2004, gnetic compatibility (EMC) — Part 4-11: Testing and
measure Tg] Itage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-13:2 Electromagnetic compatibility (EMC) - Part 4-13: Testing and

measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC/TR 61000-5-2:1997, Electromagnetic compatibility (EMC) — Part 5: Installation and
mitigation guidelines — Section 2: Earthing and cabling

IEC 61008-1:1996, Residual current operated circuit-breakers without integral over-current
protection for household and similar uses (RCCBs) — Part 1: General rules

Amendment 1 (2002)

Amendment 2 (2006)

IEC 61009-1:1996, Residual current operated circuit-breakers with integral over-current
protection for household and similar uses (RCBOs) — Part 1: General rules

Amendment 1 (2002)

Amendment 2 (2006)

IEC 61131-1:2003, Programmable controllers — Part 1: General information
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CISPR 11:2003, [Industrial, scientific and medical (ISM) radio-frequency equipment -
Electromagnetic disturbance characteristics — Limits and methods of measurement
Amendment 1 (2004)

Amendment 2 (2006)

CISPR 22:2005, Information technology equipment — Radio disturbance characteristics — Limits
and methods of measurement

Amendment 1 (2005)

Amendment 2 (2006)

2 Definitions

For the majority of the definitions required in connection with this standz ee Clause 2 of

IEC 60947-1.

For the purpose of this standard, the following additional definitions sh

NOTE Where these definitions are taken unchanged from the Internationa 6 j cabulary (IEV),
IEC 60050(441), the IEV reference is given in brackets.

2.1

circuit-breaker
a mechanical switching device, capable of maki
normal circuit conditions and also makijn
under specified abnormal circuit condi

[IEV 441-14-20]

2.1.1
frame size

the highest currentatin
number of poles
NOTE This definition doe

2.1.2
constructio
a significan

2.2
integrally fused circuit-breaker

a combination, in a single device, of a circuit-breaker and fuses, one fuse being placed in
series with each pole of the circuit-breaker intended to be connected to a phase conductor

[IEV 441-14-22]

2.3

current-limiting circuit-breaker

circuit-breaker that, within a specified range of current, prevents the let-through current
reaching the prospective peak value and which limits the let-through energy (/2t) to a value less
than the let-through energy of a half-cycle wave of the symmetrical prospective current

NOTE 1 Reference may be made to either the symmetrical or asymmetrical prospective peak value of let-through
current.
NOTE 2 The let-through current is also referred to as the cut-off current (see IEV 441-17-12).

NOTE 3 Templates for the graphical representation of the cut-off current characteristic and the let-through energy
characteristic are given in Figures K.2 to K.5 and examples of the use of the templates in Figures K.6 and K.7.
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