IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 62271-104:2015-02(en-fr)

IEC IEC 62271-104

®

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE E%@
O

Edition 2.0 2015-02

o\

High-voltage switchgear and controig

Part 104: Alternating current switck es higher than 52 kV
Appareillage a haute te %

Partie 104: Interrupteurs 3 afralternatif pour tensions assignées

supérieures a 52 k




IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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 I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Central Office Tel.: +41 22 919 02 11

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

info@iec.ch
www.iec.ch

Fax: +41 22 919 03 00

About the IEC

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International ‘S
Technical Specifications, Technical Reports and
documents. Available for PC, Mac OS, Android Tabl
iPad.

committee,...).
and withdrawn publications.

IEC Just Published -x
Stay up to date on al
details all new publication

an 60 000 electrotechnical terminology entries in
and French extracted from the Terms and Definitions

ave been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

Le contenu techniq
plus récente, un corrige

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les  Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'IEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

des pyblications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en frangais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 62271-104

Edition 2.0 2015-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

High-voltage switchgear and co
Part 104: Alternating current switek voltages higher than 52 kV

Appareillage a haute
Partie 104: Interrupte : : iif pour tensions assignées
supérieures a 52

9,

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.130.10; 29.130.99 ISBN 978-2-8322-2245-4

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

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



IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 62271-104:2015 © IEC 2015

CONTENTS
FOREWORDD ... 6
1 GBNBIA ..o 8
1.1 ST oo o1 P 8
1.2 NOrMaAtive FEfEIENCES ... e 9
2 Normal and special service CONditiONS........cc.iiuiiiiiii e 9
3 Terms and definitioNs ... 9
3.1 GENEIAl LB .. et e e e 9
3.2 ASSEMDIIES ot
3.3 Parts of assemblies..........cooiiiiiii e e D G
3.4 SWItching deviCes ......ooiiiiii e e TN N e e
3.6 Operation......cocoiiiii e NG NG NG NG

3.7 Characteristic quantities

4.1 Rated voltage (Up)....oooooeviiiii K NN N e N e
4.2 Rated insulation level ... ... N NG N\ e
4.3 Rated frequency (f) ...oooomeoooi e N D R

4.4 Rated normal current and temperature

4.8 Rated supply voltage of closing ein
&N T N N N TP

4.9 g and opehing devices and of auxiliary

....................................................................................................... 13
4.10 b QM ed\gas\supply for controlled pressure systems .......... 14
4.11 RatedYillipg l&vels far insylatign and/or operation ..........ccoooviiiiiiiiiii e, 14
4.101 4 ' ! MBI e 14
4.102 S } ING ZUITENT ..o 14
4,103  Ratedvpainlyk active lead-breaking current ..o 14
4.104 ate PEAKING CUITENT ..ot 14
4.105 ifiverswitching currents ... 14
4.105.1 ated Nne-charging breaking current ... 14
4.105.2 Rated/cable-charging breaking current ... 14
4.105.3 Rated single capacitor bank breaking current..............coiiii 14
4.105.4 Rated back-to-back capacitor bank breaking current................cocoo, 14
4.105.5 Single capacitor bank inrush making current..........c..ooiii 15
4.105.6 Rated back-to-back capacitor bank inrush making current............................. 15

4.105.7 Rated cable and line-charging breaking current under earth fault
FoTo] T 1140 o 1= AN PP 15
4.106 Inductive load SWItChINgG ... 15
4.106.1 Shunt reactor breaking Current ... 15
4.106.2 Rated no-load transformer breaking current................ooiiiiiiiiiiiii 15
4.107 Rated mechanical terminal [oad............coiiiii 15
4.108 Coordination of rated values for a general-purpose switch.................cccoooiiiinnn. 15

4.109 Coordination of rated values for limited-purpose and special-purpose

SWI O B S e 16



IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 62271-104:2015 © IEC 2015 -3-

5 Desigh and CONStrUCTION ... e e 16
5.1 Requirements for liquids in high-voltage switches ................cooii e 16
5.2 Requirements for gases in high-voltage switches .............cooii, 16
5.3 Earthing of high-voltage switChes ... 17
54 Auxiliary and control equipmMeNnt. ... 17
5.5 Dependent power Operation.........ccii i 17
5.6 Stored energy OPEratioN . ..o i e 17
5.7 Independent manual or power operation (independent unlatched operation) ......... 17
5.8 Operation Of FEIEASES .. ..
5.9 Low- and high-pressure interlocking and monitoring devices
5.10  Nameplates. ..o
5.11  Interlocking deviCes ..o
5.12  Position indication.........c.ooiiiiii i LN
5.13 Degree of protection provided by enclosures
5.14 Creepage distances for outdoor insulators ...............\......>
5.15 Gas and vacuum tightness .........ccooiiiiiiiiii e o NN N e e e N e eereeneeeneenns
516  Liquid tightness ... TG N N e N o et e
5.17  Fire hazard (flammability) ........coooiiiii e e N s e e en e erren e et reaeeneenaennas
5.18 Electromagnetic compatibility (EMC)...

5.19  X-ray emission ........c.occeeee NG
5.20  COrroSioN .....cccviviiiiiiie NG NG D

5.101 Closing mechanism

5.102

5.103
5.103.1
5.103.2
5.103.3

6 Type tests
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8 TIGNtNESS 1SS e 22
6.9 Electromagnetic compatibility tests (EMC) ... 22
6.10 Additional tests on auxiliary and control Circuits ..o 22
6.11  X-radiation test procedure for vacuum interrupters ..........co.cooiiiiiiii 22

6.101 Mechanical operation testS ... 22
6.101.1 Arrangement of the switch fortests .........oocooiiii 22
6.101.2 Tests for general-purpose sSWitChes ..........cooiiiiiiiiiiii e, 23
6.101.3 Tests for limited-purpose and special-purpose switches..................coco. 24
6.101.4 Condition of switch during and after mechanical operation tests.................... 24
6.101.5 Operation under severe ice conditions ... 24
6.101.6 Static terminal load testS . ... 24

6.102 Miscellaneous provision for making and breaking tests ..............cocooiiiiiiiinn. 25
6.102.1 Arrangement of the switch fortests ... 25



IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 62271-104:2015 © IEC 2015

6.102.2 Behaviour of switch during breaking tests ... 26
6.102.3 Condition of switch after breaking tests ... 26
6.102.4 Condition of switch during and after short-circuit making tests....................... 26
6.103 Test circuits for making and breaking tests ... 27
6.103.1 7= 1= =Y 27
6.103.2 Earthing of test circuit and switch ... 27
6.103.3 Mainly active load circuit (test duty 1 and test duty 3) ........coooiiiiiiiiinns 28
6.103.4 Closed-loop circuits (test duty 2) ... 31
6.103.5 Test circuits for short-circuit making tests (test duty 6)...............occeeeiiiiinl, 35
6.103.6 Test circuits for breaking tests under earth fault conditions (test duties
72 aNd 7D) .o
6.104 Test quantities ...
6.104.1 Test freqUeNCY ... LN
6.104.2 Test voltage for breaking tests
6.104.3 Breaking current ... ... DAL e
6.104.4 Test voltage for short-circuit making tests
6.104.5 Short-circuit making current..............ooo e G s N N e e eeeneeneeneenaeens
6.105 Capacitive current switching tests
6.105.1 Applicability
6.105.2 General ... AN

6.105.3 Characteristics of suppl
6.105.4 Earthing of the supply cireth
6.105.5 ;

6.105.6

6.105.7

6.105.8

6.105.9

6.105.10

6.105.11 L4 43
6.106 ] (te8t AUty B) o, 43

6.106.1 9 Wer circuit (test duty 5a) ..., 43

6.106, keagtor cdrrent switching tests (test duty 5b)......cooiiiiiiiiin, 43
6.107 S PUrPOSEe SWItChEeS ...ou i 44
6.108  Tests for limited-purpose SWitCheS ........ccuiiiiiiiiii e, 45
6.109 Tests forspecial-purpose SWitChes ..........cooiiiiiii i 45
6.110 TYPE 1St P OIS e 45
T ROULINE 1SS oo e 46

71 Dielectric tests on main CirCUIt ... e 46

7.2 Tests on auxiliary and control CIrCUits ..........oooiiiii i 46

7.3 Measurement of the resistance of the main circuit..................coooi, 46

7.4 TIGNtNESS 1St L 46

7.5 Design and visual CheCKS ... 46
7.101 Mechanical operating tests . ... 46
8 Guide to the selection of high-voltage switches ..., 47

8.1 Selection of rated ValUes ..o 47

8.2 Continuous or temporary overload due to changed service conditions .................. 47
8.101 LT =Y = =Y 47

8.102 Conditions affecting application ..........cooiii i 47



IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

IEC 62271-104:2015 © IEC 2015 -5-

8.103 Insulation coordination ... e 47
9 Information to be given with enquiries, tenders and orders.............cccooeviiiiiiiiiiiieen, 48

9.1 Information with enquiries and Orders ... 48

9.2 Information With tENAErs .. ... 48
10 Transport, storage, installation, operation and maintenance..................coooiiiiiininn. 48
B TS Y- 1 =1 PP 48
12 Influence of the high-voltage switch on the environment ...............ooiiiii s 48
271 o] oo | =1 o 4|V PN 49

Figure 2 — Single-phase test circuit for transmission line closed loop &
transformer current switching test, for test duties 2a and 2b............ (o N NG NG N N e 28

Figure 3 — Three-phase test circuit for mainly active load curre V Q S
duties 1 and 3. N e NG N e D et 29

Figure 6 — lllustration of the transient
current breaking tests (see Table 5)...5....\.

Table 2 — Name@i
Table 3 — Type te

phase tests on three-pole switches having a non-
125 CYCIE OF €8S i 33



IEC 62271-104 Ed. 2.0 - Preview only Copy via ILNAS e-Shop

1)

-6- IEC 62271-104:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 104: Alternating current switches
for rated voltages higher than 52 kV

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fors
all national electrotechnical committees (IEC National Committees).

tandardization comprising

Technical Reports, Publicly Available Specifications (PAS) and Guiges
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

with the International Organization for Standardization (ISO) g Wi ondjtions determined by
agreement between the two organizations.

consensus of opinion on the relevant subjects since i as representation from all
interested IEC National Committees.

misinterpretation by any end user.

In order to promote international uniformi

assessment servige G
services carried<Q Vi

All users should enSuré

No liability shall attach\to IEX \ i prs, employees, servants or agents including individual experts and
members of its teghni i C National Committees for any personal injury, property damage or
other damage™af any atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses &(ising tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatjens

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

Attention is drav
patent rights. IEC sha

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

International Standard IEC 62271-104 has been prepared by subcommittee 17A: High-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This second edition replaces and cancels the first edition published in 2009 and constitutes a
technical revision.

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

the title was changed such that the voltage range now is >52 kV instead of 252 kV;
the references have been updated,;
the comments in 17A/1063/RVC have been addressed.
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The text of this standard is based on the following documents:

FDIS Report on voting
17A/1079/FDIS 17A/1082/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.

This standard is to be read in conjunction with IEC 62271-1 (2007), IE

71-100 (2008),
IEC 62271-102 (2001) and IEC 62271-110 (2012). In order to simpli indicati

indication of

IEC 62271-1. Modifications to these clauses and subclauses are the same
numbering, whilst additional subclauses are numbered from 101.

e reconfirmed,
e withdrawn,

e replaced by a revised edjtion, or
e amended.
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