IEC 62271—110:2?17-%#&3

1EC IEC 62271-110

®

Edition 4.0 2017-10

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

High-voltage switchgear and controlgear — C)*

Part 110: Inductive load switching N

Appareillage a haute tension — \

Partie 110: Manceuvre de charges inductiv
D°
0\

A )


https://www.stdhive.com/standards/iec-62271-110-ed-40-b2017-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 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''EC 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

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

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<_c> mc'~ sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. +'z0 }aown as the International Electrotechnical
Voca. llary {IEV) online.

IEZ Gloscary - std.iec.ch/glossary

6L 000 electrotechnical terminology entries in English and
Frernli extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected 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.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

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

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (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.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francgais, 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://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
https://www.stdhive.com/standards/iec-62271-110-ed-40-b2017-pdf/

IEC 62271-110

Edition 4.0 2017-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

High-voltage switchgear and controlgear —
Part 110: Inductive load switching

Appareillage a haute tension —
Partie 110: Manceuvre de charges inductives

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 29.130.10 ISBN 978-2-8322-4866-9

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 agréeé.

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


https://www.stdhive.com/standards/iec-62271-110-ed-40-b2017-pdf/

-2- IEC 62271-110:2017 © IEC 2017

CONTENTS
L@ T T @ T I L PP 4
s oo ] o [ PP PPRPTN 6
2 NOIMALIVE FTEIEIENCES ..t e ea e 6
3 Terms and definitiONS ... e 7
O I/ o TR (T £ T PP TTTPTPI 8
4.1 L= 1= - Y PP 8
4.2 Miscellaneous provisions for inductive load switching tests...........ccoccoiiiiiia. 8
4.3 High-voltage motor current switChing teStS.......c.oviiiiiiiiiii e 9
4.3.1 APPHCADIITY v a9
4.3.2 GBNEBIAL e S 9
4.3.3 Characteristics of the supply CirCUItS......c.vviii i e 10
4.3.4 Characteristics of the load CirCUIt....... ..o e 11
4.3.5 LIS S 0] €= Vo 1= T, 11
4.3.6 TESt-AULIES 1ot S SRR 12
4.3.7 TesSt MEeASUIEMENTES ... e e 12
4.3.8 Behaviour and condition of switching device ................ i, 12
4.3.9 LIS (=] ¢ Lo ] o R TPV P RPN 13
4.4 Shunt reactor current SWitChing teStS ....ocvvvi i e 14
4.4.1 Applicability ... . U PP 14
4.4.2 (1] 1=T - | O PPN 15
4.4.3 T ST CITCUILS 1ttt e e e e ees 15
4.4.4 Characteristics of the supply CirCUIt ..o e 18
4.4.5 Characteristics of the connec:ing leads........c.ccooviiiiiiiiiii e 18
4.4.6 Characteristics of the 10ad CIimuitS oo 18
4.4.7 Earthing of the test Cirtu t . i e 23
4.4.8 LIS A0 = Vo 1= 23
4.4.9 ICET o LT T S PP 23
Annex A (normative) Calcul2tion ftg ValueS ...ccooooiiiiiiiiiiiii 27
27T o1 oo = Y o 1 V2% 29
Figure 1 — Motor sw.'chi ig test circuit and summary of parameters............ccooiiiiiiiiinineenens. 10
Figure 2 — lllus:ation 0. voltage transients at interruption of inductive current for first
phase cleariri in ¢ three-phase non-effectively earthed circuit ............cooooviiiiiiiinn, 14
Figure 3 — Ruactor switching test circuit — Three-phase test circuit for in-service load
circuit canfigurations 1 and 2 (Table 2) ... e 16
Fig 're « - Reactor switching test circuit — Single-phase test circuit for in-service load
crewccorfigurations 1, 2 and 4 (Table 2) . 17
igure 5 — Reactor switching test circuit — Three-phase test circuit for in-service load
circuit configuration 3 (Table 2) ... 18
Figure 6 — lllustration of voltage transients at interruption of inductive current for a
SING - P ASE 1O ottt 26
Table 1 — Test-duties at motor current SWitChing teStS.......oieii i 12

Table 2 — In-service load circuit configurations ..........cooiiiiiii e 15


https://www.stdhive.com/standards/iec-62271-110-ed-40-b2017-pdf/

-3- IEC 62271-110:2017 © IEC 2017

Table 3 —Values of prospective transient recovery voltages — Rated voltages 12 kV to
170 kV for effectively and non-effectively earthed systems — Switching shunt reactors
with isolated neutrals (Table 2: In-service load circuit configuration 1) ...........ccocovvivviieiennnnn. 19

Table 4 — Values of prospective transient recovery voltages — Rated voltages 100 kV to
1200 kV for effectively earthed systems — Switching shunt reactors with earthed
neutrals (See Table 2: In-service load circuit configuration 2) .........cccooeiiiiiiii i, 20

Table 5 — Values of prospective transient recovery voltages — Rated voltages 12 kV to
52 kV for effectively and non-effectively earthed systems — Switching shunt reactors
with isolated neutrals (See Table 2: In-service load circuit configuration 3)....................co.e. 21

Table 6 — Values of prospective transient recovery voltages — Rated voltages 12 kV to
52 kV for effectively and non-effectively earthed systems — Switching shunt reactors

with earthed neutrals (See Table 2: In-service load circuit configuration 4) ...................&o ... 22
Table 7 — Load CirCUit 1 tESt CUITENES ...uueeiiiie ettt e e e ae e e e e ae e ae el s 22
Table 8 — Load CIrCUit 2 tESt CUITENTS ...iuuieieiiie ettt e e e e e e e e e e e e 23

Table 9 — Test-duties for reactor current switching tests .........c.covvviiii i, e 24


https://www.stdhive.com/standards/iec-62271-110-ed-40-b2017-pdf/

1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 62271-110:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 110: Inductive load switching

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to ,roni>te
international co-operation on all questions concerning standardization in the electrical and electronic fielts. 1u
this end and in addition to other activities, IEC publishes International Standards, Technical Specii.caticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referi2d » a¢ “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr... tee 1...erested
in the subject dealt with may participate in this preparatory work. International, goverr.nental and
non-governmental organizations liaising with the IEC also participate in this preparatior . |IEC collaborates
closely with the International Organization for Standardization (ISO) in accordance with ~on.'itions determined
by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly a pos_ible, an international
consensus of opinion on the relevant subjects since each technical comnittCc has .epresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and a.e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to 'ns.ure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wa  in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National: Coi>mi..225 undertake to apply IEC Publications
transparently to the maximum extent possible in their natnar and regional publications. Any divergence
between any IEC Publication and the corresponding natior=.' or . 2gional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. muependent 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 bo 'ies.

All users should ensure that they have the lat>st 2di.on of this publication.

No liability shall attach to IEC or its dire.tors, employees, servants or agents including individual experts and
members of its technical committees and -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoev r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No.m«tiv2 references cited in this publication. Use of the referenced publications is
indispensable for the correct a, »liCation of this publication.

Attention is drawn to-l~ pcssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

International Siandard 'EC 62271-110 has been prepared by subcommittee 17A: Switching
devices, cf IE " technical committee 17: High-voltage switchgear and controlgear.

This folrth edition cancels and replaces the third edition published in 2012 and constitutes a
techiiicai revision.

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

all switching devices are now covered, not only circuit-breakers;
a limited number of T10 tests no longer covers shunt-reactor switching tests below 52 kV;
evaluation and reporting of a re-ignition-free arcing time window has been added.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
17A/1151/FDIS 17A/1155/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 of the IEC 62271 series can be found, under the general title High-voitage
switchgear and controlgear, on the IEC website.

The committee has decided that the contents of this document will remain unchace. un i the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the da.> reiated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 110: Inductive load switching

1 Scope

This part of IEC 62271 is applicable to AC switching devices designed for indoor or outdoor
installation, for operation at frequencies of 50 Hz and 60 Hz on systems having vol:ages
above 1000 V and applied for inductive current switching. It is applicable to switching Uevices
(including circuit-breakers in accordance with IEC 62271-100) that are used to. s.ttcii
high-voltage motor currents and shunt reactor currents and also to high-voltace ~onuxctors
used to switch high-voltage motor currents as covered by IEC 62271-106.

Switching unloaded transformers, i.e. breaking transformer magnetizing ‘urrent, is not
considered in this document. The reasons for this are as follows:

a) Owing to the non-linearity of the transformer core, it is not possible v correctly model the
switching of transformer magnetizing current using linear comp-ner.'s in a test laboratory.
Tests conducted using an available transformer, such as a test ‘ransformer, will only be
valid for the transformer tested and cannot be representativ 2 for other transformers.

b) As detailed in IEC TR 62271-306, the characteristics £ th.- duty are usually less severe
than any other inductive current switching duty. {uch a duty may produce severe
overvoltages within the transformer winding(s) Jependinig on the re-ignition behaviour of
the switching device and transformer winding resor.ance frequencies.

NOTE 1 The switching of tertiary reactors from the high-vc ‘agr side of the transformer is not covered by this
document.

NOTE 2 The switching of shunt reactors earthec .thiough neutral reactors is not covered by this document.
However, the application of test results according ‘0o .'is document, on the switching of neutral reactor earthed
reactors (4-leg reactor scheme), is discussed i 'EC ' R 62271-306.

2 Normative references

The following documents i.re referred to in the text in such a way that some or all of their
content constitutes reqguire.nerts of this document. For dated references, only the edition
cited applies. For undate ! references, the latest edition of the referenced document (including
any amendments) auplics.

IEC 60050-447~, . International Electrotechnical Vocabulary — Chapter 441: Switchgear,
controlgear ai.1 fuses (available at www.electropedia.org)

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
foalernating current switchgear and controlgear

IEC £2271-100:2008, High-voltage switchgear and controlgear — Part 100: Alternating current
cicuit-breakers
'EC 62271-100:2008/AMD1:2012

IEC 62271-106:2011, High-voltage switchgear and controlgear — Part 106: Alternating current
contactors, contactor-based controllers and motor-starters
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