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European foreword

The text of document 36A/187/FDIS, future edition 7 of IEC 60137, prepared by SC 36A "Insulated
Bushings" of IEC/TC 36 "Insulators" was submitted to the IEC-CENELEC parallel vote and approved
by CENELEC as EN 60137:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-05-17
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-11-17
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60137:2008.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 60137:2017 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60076-1 NOTE Harmonized as EN 60076-1.
IEC 60076-2 NOTE Harmonized as EN 60076-2.
IEC 60076-3 NOTE Harmonized as EN 60076-3.
IEC 60507 NOTE Harmonized as EN 60507.
IEC 60836 NOTE Harmonized as EN 60836.
IEC 60867 NOTE Harmonized as EN 60867.

IEC 62271-203:2011 NOTE Harmonized as EN 62271-203:2012 (not modified).
IEC 62271-211:2014 NOTE Harmonized as EN 62271-211:2014 (not modified).
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Basic environmental testing procedures -  EN 60068-2-17

Part 2-17: Tests - Test Q: Sealing
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principles and rules

Power transformers - Part 5: Ability to EN 60076-5
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Power transformers - Part 7: Loading guide -

for oil-immersed power transformers

Electrical insulating materials - Thermal EN 60216-2
endurance properties - Part 2: Determination

of thermal endurance properties of electrical

insulating materials - Choice of test criteria

High-voltage test techniques - Partial EN 60270
discharge measurements
Fluids for electrotechnical applications - EN 60296

Unused mineral insulating oils for

transformers and switchgear

Specification of technical grade sulfur EN 60376
hexafluoride (SF6) for use in electrical

equipment

Mineral insulating oils in electrical equipmentEN 60422
- Supervision and maintenance guidance

Guidelines for the checking and treatment of EN 60480
sulphur hexafluoride (SF6) taken from

electrical equipment and specification for its

re-use

Evaluation and qualification of electrical EN 60505
insulation systems

Insulating liquids - Specifications for unused EN 61099
synthetic organic esters for electrical

purposes

Year


http://www.cenelec.eu/

STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky
EN 60137:2017

IEC 61462 - Composite hollow insulators - Pressurized EN 61462 -
and unpressurized insulators for use in
electrical equipment with rated voltage
greater than 1 000 V - Definitions, test
methods, acceptance criteria and design
recommendations
IEC 62155 (mod) 2003 Hollow pressurized and unpressurized EN 62155 2003
ceramic and glass insulators for use in
electrical equipment with rated voltages
greater than 1 000 V
IEC 62217 - Polymeric HV insulators for indoor and EN 62217 -
outdoor use - General definitions, test
methods and acceptance criteria

IEC 62271-1 - High-voltage switchgear and controlgear - EN 62271-1 -
Part 1: Common specifications

IEC Guide 109 - Environmental aspects - Inclusion in - -
electrotechnical product standards

IEC/TS 60815-1 - Selection and dimensioning of high-voltage - -

insulators intended for use in polluted
conditions - Part 1: Definitions, information
and general principles

IEC/TS 60815-2 - Selection and dimensioning of high-voltage
insulators intended for use in polluted
conditions - Part 2: Ceramic and glass
insulators for a.c. systems

IEC/TS 60815-3 - Selection and dimensioning of high-voltage
insulators intended for use in polluted
conditions - Part 3: Polymer insulators for

a.c. systems

CISPR 16-1 series  Specification for radio disturbance and EN 55016-1 series
immunity measuring apparatus and methods

CISPR 18-2 - Radio interference characteristics of - -

overhead power lines and high-voltage
equipment - Part 2: Methods of
measurement and procedure for determining
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IEC TS 61463 - Bushings - Seismic qualification - -



IEC 60137:2017-06(en-fr)

STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137

Edition 7.0 2017-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Insulated bushings for alternating voltages above 1 000 V

Traversées isolées pour tensions alternatives supérieures a 1 000 V




STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

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 l'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

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 prepares 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. Please make 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. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have 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.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

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

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'lEC. 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.

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
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 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'IEC.

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

STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137

Edition 7.0 2017-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Insulated bushings for alternating voltages above 1 000 V

Traversées isolées pour tensions alternatives supérieures a 1 000 V

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.080.20 ISBN 978-2-8322-4417-3

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



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-2 - IEC 60137:2017 © IEC 2017

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 7
LN I 2 1 1 L N 1 S 9
1 ST o 1= S 10
2 NOrMative referENCES ... e 10
3 Terms and definitioNs ... 12
4 = 1 T =N 18
4.1 Rated highest voltage for equipment (Up) -..oooooviviviiiiiii 18
4.2 Rated current (Zp) .cooooooiiiiiiiii s 18
4.3 Rated thermal short-time current (Ig) .......oooooiiiiiiiiiii 18
4.4 Rated dynamic current (1) ......oooooiiiiiiiiiii s 19
4.5 Minimum withstand values of cantilever load.............ccoocoiiiiiii i, 19
4.6 ANGle Of MOUNTING ... e 20
4.7 Minimum nominal creepage diStanCe .........c.oieiiiiiii i 20
4.8 Temperature limits and temperature rise ... 20
4.9 INSUIAtION 1@VEIS ... e 20
4.10 Testtap on transformer bUShINGS ......ccoiiiiiii e 23
5 Operating CoONAItIONS .....iui e 23
5.1 TemMpPOrary OVErVOITAGgES . ... i 23
5.2 ] T = PP 24
5.3 Temperature of ambient air and immersion media..............cooooviiiiiiiiiieiee, 25
54 SeISMIC CONAITIONS ..eiei e 25
5.5 Very fast transients (VE T ) oo e 26
5.6 Transformer insulating liquUid ... 26
6  Ordering information and Markings ..........oooiiiiii e 26
6.1 Enumeration of characteristics ...... ..o 26
6.1.1 GBNEIAL .. s 26
6.1.2 2N o] o o1 o] o 26
6.1.3 Classification of BUShINGS ....c.uiiiii 26
6.1.4 R A NG S et e 26
6.1.5 Operating CoNAitioONS ... oo 27
6.1.6 L= T | o S 27
6.2 =T T e T PPN 28
A =13 o = To LU 0= 0 =Y o) £ PN 29
7.1 General reqQUIrEMENTS ... e 29
7.2 Test ClassifiCation ... 30
7.2.1 LY o= = | P 30
7.2.2 LI L= (= 1= £ 30
7.2.3 ROULING 1SS e 31
7.2.4 SPECI Al 1SS i 32
7.3 Condition of bushings during dielectric and thermal tests ..............coccoeiiiiiiinnnn.. 32
I IV o= 8 (=T £ T PPN 34
8.1 LT 1= - | PPN 34
8.2 Dry or wet power-frequency voltage withstand test...............coii . 34
8.2.1 Y o] o L= o 11 11 /2 34

8.2.2 Test method and requirements ... 34



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137:2017 © IEC 2017 -3-

8.2.3 o7 0 €= 1 o o7 - R 34
8.3 Long duration power-frequency voltage withstand test (ACLD).........cccoevnviniennnn... 34
8.3.1 Y o] o L= o 11 11 /2 34
8.3.2 Test method and requirements ... 34
8.3.3 o o7 =1 o} - o Lo = 35
8.4 Dry lightning impulse voltage withstand test.............coii . 35
8.4.1 Y o] o LT2= o 11 11 /2P 35
8.4.2 Test method and requirements ... 35
8.4.3 o 7= 0 €= 1 o o7 - R 36
8.5 Dry or wet switching impulse voltage withstand test ... 36
8.5.1 APPHCADIIY ..o e 36
8.5.2 Test method and requUIremMeNnts ... 36
8.5.3 o7 o) €= 1 o o7 - R 37
8.6 Thermal stability test. .. ..o 37
8.6.1 Y o] o L= o 11 11 /2 37
8.6.2 Test method and requirements ... 38
8.6.3 o o7 =1 o} - o Lo = 38
8.7 Electromagnetic compatibility tests (EMC) ..o 38
8.7.1 EMiSSiON 1eSt .. e 38
8.7.2 I MIUNIEY LSt e 40
8.8 Temperature rise test .. ..o 40
8.8.1 Y o] o L= o 11 11 /2P 40
8.8.2 Test method and requirements ... 40
8.8.3 o o7 =1 o} - o Lo = 41
8.9 Verification of thermal short-time current withstand ... 41
8.9.1 APPHCADIY ..o e 41
8.9.2 Verification method and requirements..........ccoeeiiiiiiiiiie e 41
8.9.3 o 7= 0 €= 1 o o7 - R 42
8.10 Cantilever load withstand test ...........oiiiii i 42
8.10.1 F Y o] o LToZ= o 11 11 Y2 PP 42
8.10.2 Test method and requIremMents ... 42
8.10.3 o o7 =1 o} - o Lo = 43
8.11 Tightness test on liquid-filled, compound-filled and liquid-insulated bushings........ 43
8.11.1 Y o] o L= o 11 11 /2P 43
8.11.2 Test method and requirements ... 43
8.11.3 o o7 =1 o} - o Lo = 44

8.12 Internal pressure test on gas-filled, gas-insulated and gas-impregnated
DU I NG S e e 44
8.12.1 F Y o] o [ToZ=1 o 11 11 Y2 PP 44
8.12.2 Test method and requIremMents ... 44
8.12.3 o7 0 €= 1 o o7 - R 44
8.13 External pressure test on partly or completely gas-immersed bushings................. 44
8.13.1 APPIICADIITY L. 44
8.13.2 Test method and requirements ... 44
8.13.3 o o7 =1 o} - o Lo = 44
8.14  Verification of dimensSioNS ... ... 44
8.14.1 Y o] o LT2= o 11 11 /2P 44
8.14.2 o7 0 €= 1 o o7 - R 45

9 ROULINE 1SS . e et et eaa e 45



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-4 - IEC 60137:2017 © IEC 2017
9.1 LT =Y o =T - ¥ S 45
9.2 Measurement of dielectric dissipation factor (tand) and capacitance at
aAMbIENt teMPEratUIre ... 45
9.2.1 Y o] o L= o 11 11 /2P 45
9.2.2 Test method and requirements ... 45
9.2.3 o o7 =1 o} - o Lo = 45
9.3 Dry lightning impulse voltage withstand test.............coi i, 46
9.3.1 Y o] o L= o 11 11 /2 46
9.3.2 Test method and requirements ... 46
9.3.3 o 7= 0 €= 1 o o7 - R 46
9.4 Dry power-frequency voltage withstand test.............cccooiiiiiiiiii i 46
9.4.1 APPHCADIITY ..o e 46
9.4.2 Test method and requIremMents ... 47
9.4.3 A CCEPTANCE ... e 47
9.5 Measurement of partial discharge quantity .............ccoooiiiiiii 47
9.5.1 Y o] o L= o 11 11 /2P 47
9.5.2 Test method and requirements ... 47
9.5.3 o o7 =1 o} - o Lo = 47
9.6 Tests of tap INSUlatioN .. ... 48
9.6.1 Applicability and test requirements ... 48
9.6.2 o 7= 0 €= 1 o o7 - R 48
9.7 Internal pressure test on gas-filled, gas-insulated and gas-impregnated
DUSIINGS e 49
9.7.1 Y o] o L= o 11 11 /2P 49
9.7.2 Test method and requirements ... 49
9.7.3 o o7 =1 o} - o Lo = 49
9.8 Tightness test on liquid-filled, compound-filled and liquid-insulated bushings........ 49
9.8.1 Y o] o 1 Te2=1 o 11 1 49
9.8.2 Test method and requIremMents ... 49
9.8.3 o 7= 0 €= 1 o o7 - R 49
9.9 Tightness test on gas-filled, gas-insulated and gas-impregnated bushings............ 49
9.9.1 APPHCADITY ..o 49
9.9.2 Test method and requirements ... 50
9.9.3 o o7 =1 o} - o Lo = 50
9.10 Tightness test at the flange or other fixing device ..., 50
9.10.1 Y o] o L= o 11 11 /2 50
9.10.2 Test method and requirements ... 50
9.10.3 o o7 =1 o} - o Lo = 51
9.11  Visual inspection and dimensional check ..., 51
9.11.1 APPHCADIIY ..o e 51
9.11.2 o o7 =1 o} - o Lo = 51
10 Requirements and tests for non-capacitance graded bushings of rated highest
voltages for equipment up to and including 52 KV ... 51
1O B 1= 4 = - | PP 51
10.2  Temperature reqUIremMeENtS .. ... e 51
10.3  Level of immersion MediUm ... ..o 51
OB |V = U 1o o = PRSPPI 51
10.5 TSt reqQUIrEMENTS ..o e 52

10.5.1 [CT=Y g T=Y = N 52



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137:2017 © IEC 2017 -5-
10.5.2 TP EE S S it 52
10.5.3 ROULING 1SS e 52
11  Recommendations for transport, storage, erection, operation and maintenance............. 53
R T O 1= o =Y o= | PP 53
11.2  Conditions during transport, storage and installation ..............c...cooco, 53
T1.3  INSTAllAtioON .o 53
11.4  Unpacking and lifting ..o 53
T4 0 ASS MDY e 54
11.5.1 GBNEIAL .. 54
11.5.2 MOUNTING et ettt 54
11.5.3 (070 o1 =T o1 1o o 1< PP 54
11.5.4 Final installation iNnSpection ..o 54
T T o 1= = 4 o T o S 55
T1.7  MaAINTENANCE ..ot et 55
11.7.1 LT o= = | P 55
11.7.2 Recommendation for the manufacturer ..o 55
11.7.3 Recommendations for the User ... 56
11.7.4 Failure Fe POt .. e 56
S T | =Y PP 57
P20 B 1= o = - | PP 57
12.2  Electrical @sSpeCtS . e 57
12.3  MechaniCal @SPeCS ... 57
12,4  Thermal @S PCES oo e 58
13 Environmental @speCtS ..o 58
Annex A (informative) Determination of the hottest spot in bushings with conductors
embedded in the insulation material....... ... 59
71 0] [ Yo = o1 2 /278 60
Figure 1 — Factor m on the co-ordination switching impulse withstand voltage....................... 24
Figure 2 — Marking plate for bushings for rated highest voltage for equipment (Up)
greater than 100 KV ... e 29
Figure 3 — Marking plate for bushings for rated highest voltage for equipment (Up,)
equal to or less than 100 kV, except for bushings for which Figure 4 is applicable ................ 29

Figure 4 — Marking plate for bushings for rated highest voltage for equipment (Up,)
equal to or less than 52 kV made of ceramic, glass or inorganic materials, resin or

combined iNSUIAtioN (SEE 10.3) ..ot e 29
Figure 5 — Voltage profile for long duration test............ccoiiiiiiii e, 35
Table 1 — Minimum values of cantilever withstand load (see 4.5 and 8.10)...........cccociviennnn. 19
Table 2 — Maximum values of temperature and temperature rise above ambient air

LTSI ) I PP 21
Table 3 — Insulation levels for highest voltage for equipment (U,y,) (see 4.9, 8.2, 8.4,

8.5, 0.3 ANA 9.4 it e 22
Table 4 — Temperature of ambient air and immersion media .................cooiiin, 25

Table 5 — Applicability of type tests (see 7.2.2, excluding bushings according to
L0 F= 0 1=T= T 1 ) PSP 31

Table 6 — Applicability of routine tests (see 7.2.3, excluding bushings according to
L0 F= 0 1=T= T 1 ) PRt 32



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

-6- IEC 60137:2017 © IEC 2017
Table 7 — Correction of test voltages (S€€ 7.3) ... i 33
Table 8 — Maximum values of tan 6 and tan 8 increase (S€€ 9.2) ......cooviiiiiiiiiiiii e, 46
Table 9 — Maximum values of partial discharge quantity (see 8.3 and 9.5) ............ccooeeiinnin. 48
Table 10 — Applicability of type tests for bushings according to Clause 10 (see 10.5.1)......... 52

Table 11 — Applicability of routine tests for bushings according to Clause 10 (see
O 0 T PP 53



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137:2017 © IEC 2017 -7 -

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATED BUSHINGS FOR ALTERNATING
VOLTAGES ABOVE 1 000 V

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent 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 bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 60137 has been prepared by sub-committee 36A: Insulated
bushings, of IEC technical committee 36: Insulators.

This seventh edition cancels and replaces the sixth edition, published in 2008, and constitutes
a technical revision.

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

Resin-impregnated synthetic (RIS) bushings has been introduced.
Bushings with U, < 1,1 kV, U, =1 100 kV and U,, = 1 200 kV have been introduced.

Temperature rise testing has been included for liquid-insulated bushings according to
clause to 3.4.

Introducing dry lightning impulse testing as a routine test for all transformer bushings with
Unp > 72,5 kV.

The altitude correction procedure has been revised ( > 1 000 m).
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e An explanation about Very Fast Transient (VFT) phenomenon and its impact on bushings
has been included.

The text of this International Standard is based on the following documents:

FDIS Report on voting
36A/187/FDIS 36A/189/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.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.



STN EN 60137: 2018 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

IEC 60137:2017 © IEC 2017 -9-

INTRODUCTION

In the preparation of the current edition of this standard further consideration has been given
to the test requirements for power transformers as described in IEC 60076-3:2013.
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INSULATED BUSHINGS FOR ALTERNATING
VOLTAGES ABOVE 1 000 V

1 Scope
This International Standard specifies the characteristics and tests for insulated bushings.

This standard is applicable to bushings, as defined in Clause 3, intended for use in electrical
apparatus, machinery, transformers, switchgear and installations for three-phase alternating
current systems, having highest voltage for equipment above 1 000 V and power frequencies
of 15 Hz up to and including 60 Hz.

Subject to special agreement between purchaser and supplier, this standard may be applied,
in part or as a whole, to the following:

e bushings used in other than three-phase systems;
e bushings for high-voltage direct current systems;
e bushings for testing transformers;

e bushings for capacitors.

Special requirements and tests for transformer bushings in this standard apply also to reactor
bushings.

This standard is applicable to bushings made and sold separately. Bushings which are a part
of an apparatus and which cannot be tested according to this standard should be tested with
the apparatus of which they form part.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60038, IEC standard voltages

IEC 60050-212:2010, International Electrotechnical Vocabulary — Part 212: Electrical
insulating solids, liquids and gases

IEC 60059, IEC standard current ratings
IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2-17: Tests — Test Q:
Sealing

IEC 60071-1, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60076-5, Power transformers — Part 5: Ability to withstand short circuit

IEC 60076-7, Power transformers — Part 7: Loading gquide for oil-immersed power
transformers
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IEC 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2:
Determination of thermal endurance properties of electrical insulating materials — Choice of
test criteria

IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for
transformers and switchgear

IEC 60376, Specification of technical grade sulfur hexafluoride (SFg) for use in electrical
equipment

IEC 60422, Mineral insulating oils in electrical equipment — Supervision and maintenance
guidance

IEC 60480, Guidelines for the checking and treatment of sulfur hexafluoride (SFg) taken from
electrical equipment and specification for its re-use

IEC 60505, Evaluation and qualification of electrical insulation systems

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 1: Definitions, information and general principles

IEC TS 60815-2, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 2: Ceramic and glass insulators for a.c. systems

IEC TS 60815-3, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 3: Polymer insulators for a.c. systems

IEC 61099, Insulating liquids — Specifications for unused synthetic organic esters for electrical
purposes

IEC 61462, Composite hollow insulators — Pressurized and unpressurized insulators for use in
electrical equipment with rated voltage greater than 1 000 V — Definitions, test methods,
acceptance criteria and design recommendations

IEC TS 61463, Bushings — Seismic qualification

IEC 62155:2003, Hollow pressurized and unpressurized ceramic and glass insulators for use
in electrical equipment with rated voltages greater than 1 000 V

IEC 62217, Polymeric HV insulators for indoor and outdoor use — General definitions, test
methods and acceptance criteria

IEC 62271-1, High-voltage switchgear and controlgear — Part 1: Common specifications
IEC Guide 109, Environmental aspects — Inclusion in electrotechnical product standards

CISPR 16-1 (all parts), Specification for radio disturbance and immunity measuring apparatus
and methods

CISPR 18-2, Radio interference characteristics of overhead power lines and high-voltage
equipment — Parts 2: Methods of measurement and procedure for determining limits

koniecnahladu - textdalej pokracuje v platenejverzii STN
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