IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

IEC 60947-1:2007

IEC IEC 60947-1

Edition 5.0 2007-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

RER
X

Low-voltage switchgear and con
Part 1: General rules

Appareillage a basse te¢
Partie 1: Régles généra

R

/



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 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

The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi

" Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety ® i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced pub 3

" |EC Just Published: www.iec.ch/online _news/justpub,

Stay up to date on all new IEC publications. Just Rublished details\twice
on-line and also by email.

" Electropedia: www.electropedia.

epares and publishes

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

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion 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 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
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



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

IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

IEC IEC 60947-1

Edition 5.0 2007-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Low-voltage switchgear and co
Part 1: General rules

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X H
CODE PRIX

ICS 29.130.20 ISBN 2-8318-9181-7



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

-2- 60947-1 © IEC:2007

CONTENTS

L@ VAT @ - 5 7
(1Y 1=T =1 9
1.1 SCOPE ANA ODJECE . ee i e 9
1.2 NOIMMAtiVE TEfEIBNCES .. it 10
D NIt ONS et s 13
2.1 GENEIAl LIS e e
2.2 SWITCRING AEVICES ..ottt
2.3 Parts of switching deviCes.........ccooiiiiiiiiiii [ NG

2.4  Operation of switching devices
2.5 Characteristic quantities
2.6
2.7

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
Productinfo@o .
5.1  Nature o¥ipf

5.2

5.3

Normal

6.1

6.2

6.3

Constructionaland performance requirements

7.1  Constructioynal requUIremMeENtS.........ccciiiiiiii e 56
7.2  Performance reqUIrEMENES . ......iu e 64
7.3 Electromagnetic compatibility (EMC) ... 72
1= £ PP 73
8.1 KINAS Of 1St e 73
8.2 Compliance with constructional requirements ... 75
8.3 P eI OIMaANCE . .. 81

8.4 T EStS fOr EM O oo e 101



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

60947-1 © IEC:2007 -3 -

Annex A (informative) Examples of utilization categories for low-voltage switchgear and

oo 14 o] o 1= - | 141
Annex B (informative) Suitability of the equipment when conditions for operation in

service differ from the normal conditions ...........ooiiiiiiiiii i 144
Annex C (normative) Degrees of protection of enclosed equipment.................coooiiiiin, 146
Annex D (informative) Examples of terminals ...........cooiiiiiiiiiiiii e 153
Annex E (informative) Description of a method for adjusting the load circuit........................ 160
Annex F (informative) Determination of short-circuit power-factor or time-constant ............. 162
Annex G (informative) Measurement of creepage distances and clearances ....................... 164

Annex H (informative) Correlation between the nominal voltage of the supply
and the rated impulse withstand voltage of equipment ... DG 170

Annex J (informative) Items subject to agreement between manufactyrer and user..\......... 172

ts of accessible parts (see 7.2.2.2 and 8.3.3.3.4)................. 106
s for the verification of the mechanical strength of screw-

8.2.6 anNd 8.2.6.2) . ouiiiiii i 107
Table 5 — Test valuesfor flexion and pull-out tests for round copper conductors (see
T I TP 108
Table 6 — Test values for pull-out test for flat copper conductors (see 8.2.4.4.2) .................. 108
Table 7 — Maximum conductor cross-sections and corresponding gauges (see
2 Yt 1 TP 109
Table 7a — Relationship between conductor cross-section and diameter .............................. 110
Table 8 — Tolerances on test quantities (see 8.3.4.3, item @)) ....cocvvviiiiiiiiiiiii e 111

Table 9 — Test copper conductors for test currents up to 400 A inclusive (see 8.3.3.3.4) ...... 111

Table 10 — Test copper conductors for test currents above 400 A and up to 800 A
INCIUSIVE (S0 8.3.3.3.4) 1ouiiiiiiii it ettt 112



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

—4 - 60947-1 © IEC:2007

Table 11 — Test copper bars for test currents above 400 A and up to 3 150 A inclusive

(SEE B.3.3.3.4) it e 112
Table 12 — Impulse withstand test voltages. ... ..o, 113
Table 12A — Dielectric test voltage corresponding to the rated insulation voltage.................. 113
Table 13 — Minimum clearanCes iN @ir..... ..o 114
Table 14 — Test voltages across the open contacts of equipment suitable for isolation ......... 114
Table 15 — Minimum creepage diStanCes ..o 115

Table 16 — Values of power-factors and time-constants corresponding to test currents,
and ratio n between peak and r.m.s. values of current (see 8.3.4.3, item a@)) ..........c..cceeeennnes 116

Table 17 — Actuator test force (see 8.2.5.2.1) ..o
Table 18 —Vacant ...y
Table 19 — Vacant ... )

connected to copper ¢
Table Q.1 - Tesu

ranges of incoming power supply ......ccocoovieiiinnnnt. 214

for digital inputs (current sinking) ............ccccceeeiinnin. 217
erating ranges for current sourcing digital a.c. outputs....... 218
Operating ranges (d.c.) for current-sourcing digital d.c.
.............................................................................................................. 220
nd short-circuit tests for digital outputs..............coocooiiiin 223
Figure 1 — Test equipment for flexion test (see 8.2.4.3 and Table 5) .......c...ccooiiiiiiiiinnn. 120
Figure 2 — Gauges of form A and form B (see 8.2.4.5.2and Table 7) ...........coooviiiienininnnns 120
Figure 3 — Diagram of the test circuit for the verification of making and breaking
capacities of a single-pole equipment on single-phase a.c. or on d.c. (see 8.3.3.5.2) ........... 121
Figure 4 — Diagram of the test circuit for the verification of making and breaking
capacities of a two-pole equipment on single-phase a.c. or on d.c. (see 8.3.3.5.2) ............... 122

Figure 5 — Diagram of the test circuit for the verification of making and breaking
capacities of a three-pole equipment (s€€ 8.3.3.5.2) ..., 123



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

60947-1 © IEC:2007 -5-

Figure 6 — Diagram of the test circuit for the verification of making and breaking

capacities of a four-pole equipment (s€€ 8.3.3.5.2) ... 124
Figure 7 — Schematic illustration of the recovery voltage across contacts of the first

phase to clear under ideal conditions (see 8.3.3.5.2, item €)).....cccovviiiiiiiiiiiii 125
Figure 8a — Diagram of a load circuit adjustment method: load star-point earthed ................ 126
Figure 8b — Diagram of a load circuit adjustment method: supply star-point earthed............. 127

Figure 9 — Diagram of the test circuit for the verification of short-circuit making and
breaking capacities of a single-pole equipment on single-phase a.c. or on d.c. (see
G TR g R 128

Figure 10 — Diagram of the test circuit for the verification of short-circuit making and
breaking capacities of a two-pole equipment on single-phase a.c. or on d.c. As

of the test circuit has been made at a ¢\
(see 8.3.4.1.8,item b)) ..o G N

Figure 16 — Actuator test force (see 8.
Figure 17 — Examples of pofts..... .. \....
Figure 18 — Test set-up for

electromagnetic fields »
Figure 20 — Test

138

Figure 23 — X
L1 (o £ P

FIGUIrE C.1 — [P GO0 ..ottt et e 150
Figure D.1 — SCrew termMiNals .......o.iiiiiiiii e e e e e 153
Figure D.2 — Pillar terminals ... 154
Figure D.3 — Stud termMiNals ... e 155
Figure D.4 — Saddle terminals ...... .o 156
Figure D.5 — LUg termiNals ..o e 157
Figure D.6 — Mantle terminals. .. ...t 158
Figure D.7 — Screwless-type terminals........ccciiiiiiiii e 159

Figure E.1 — Determination of the actual value of the factor y.................... . 161



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

-6- 60947-1 © IEC:2007

Figure G.1 — Measurement Of MiDS ... 165
Figure G.2 — Creepage distance across the fixed and moving insulation of contact

o= Y o o =Y o 165
Figure M.1 — Test fixture for hot wire ignition test.............cooiiiiiiii 185
Figure M.2 — Circuit for arc ignition test ... ... 186
Figure N.1 — Example of application with component connected between separated

o o1 ) £ 192
Figure O.1 — Conceptual relationship between provisions in product standards and the
environmental impacts associated with the product during its life cycle ..................c.oo 197
o U= i B B 1T g =T 0 ] o o =S
Figure R.1 — Operating mechanism outside the enclosure..........................

Figure R.2 — Operating space for push-button actuation...................... \

Figure R.3 — Examples of finger protected location for hazardous-liv
button vicinity (approximately 25 mm)..........cooiiiii NG N e

Figure R.4 — Operating space for actuation by rotary means ,a...\. oo NN Ge e N,

Figure S.4 — Temporary overload wave for,



IEC 60947-1 Ed. 5.0 - Preview only Copy via ILNAS e-Shop

60947-1 © IEC:2007 -7 -

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: General rules

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object/of TKC is to promote
international co-operation on all questions concerning standardization in the electricall and elestronic fields. To
this end and in addition to other activities, IEC publishes International Standars | S

Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; any IE ati S i{tee Tpterested
in the subject dealt with may participate in this preparatory work Inte \ al/and non-

2) possible, an international
co mlt ee Kas Tepresentation from all
3) and are accepted by IEC National
hat the technical content of IEC
hich they are used or for any
4) mittees undertake to apply IEC Publications
and regional publications. Any divergence
reglonal publication shall be clearly indicated in
the latter
5) IEC provides no marking pxoced e itsTapproval and cannot be rendered responsible for any
equipment declared to b
6) All users should ensure that
7) No liability shal o i i oyees, servants or agents including individual experts and
members of its teshHica es and\ IECWational Committees for any personal injury, property damage or
other damage of any sther direct or indirect, or for costs (including legal fees) and
Se of, or reliance upon, this IEC Publication or any other IEC
8) we references cited in this publication. Use of the referenced publications is
ion of this publication
9) Attentigh i Q the passibility that some of the elements of this IEC Publication may be the subject of
patent not be)held responsible for identifying any or all such patent rights
International S IEC 60947-1 has been prepared by subcommittee 17B: Low-voltage

switchgear and con

dlgear, of IEC technical committee 17: Switchgear and controlgear.

This fifth edition of IEC 60947-1 cancels and replaces the fourth edition published in 2004. This
edition incorporates Amendment 1 which was not published separately due to the number of
changes and pages.

The main changes with respect to the previous edition are as follows:

modification and restructuration of 7.1;
introduction of new figures concerning EMC tests;
introduction of new Annexes Q, R and S.
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The text of this standard is based on the fourth edition and the following documents:

FDIS Report on voting
17B/1550/FDIS 17B/1563/RVD

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

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

A vertical line in the margin shows where the base publication has been modified by the
Amendment 1.

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

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