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European foreword

The text of document 2/2068/FDIS, future edition 2 of IEC 60034-18-32, prepared by IEC/TC 2
"Rotating machinery" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC
as EN IEC 60034-18-32:2022.

The following dates are fixed:

« latest date by which the document has to be implemented at national (dop) 2022-12-01
level by publication of an identical national standard or by endorsement

« latest date by which the national standards conflicting with the (dow) 2025-03-01
document have to be withdrawn

This document supersedes EN 60034-18-32:2010 and all of its amendments and corrigenda (if any).

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.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60034-18-32:2022 was approved by CENELEC as a
European Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 60034-1 - Rotating electrical machines - Part 1: EN 60034-11 -
Rating and performance

IEC 60034-15 2009 Rotating electrical machines - Part 15: EN 60034-15 2009

Impulse voltage withstand levels of form-
wound stator coils for rotating a.c.
machines

IEC 60034-18-1 2010 Rotating electrical machines - Part 18-1: EN 60034-18-1 2010
Functional evaluation of insulation
systems - General guidelines

IEC/TS 60034-18-33 2010 Rotating electrical machines - Part 18-33: CLC/TS 60034-18-33 2011
Functional evaluation of insulation
systems - Test procedures for form-wound
windings - Multifactor evaluation by
endurance under simultaneous thermal
and electrical stresses

Rotating electrical machines - Part 18-41: EN 60034-18-41 -
Partial discharge free electrical insulation

systems (Type |) used in rotating electrical

machines fed from voltage converters -

Qualification and quality control tests

IEC 60034-18-42 2017 Rotating electrical machines - Part 18-42: EN 60034-18-42 2017
Partial discharge resistant electrical
insulation systems (Type 1) used in
rotating electrical machines fed from
voltage converters - Qualification tests

+ Al 2020 + Al 2020

IEC 60034-27-1 - Rotating electrical machines - Part 27-1: EN IEC 60034-27-1 -
Off-line partial discharge measurements
on the winding insulation

IEC 60034-18-41

1 Under preparation. Stage at the time of publication: FprEN 60034-1 and FprEN 60034-1/prAA.
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IEC 60034-27-3 - Rotating electrical machines - Part 27-3: EN 60034-27-3 -
Dielectric dissipation factor measurement
on stator winding insulation of rotating
electrical machines

IEC 60216-4-1 - Electrical insulating materials - Thermal EN 60216-4-1 -
endurance properties - Part 4-1: Ageing
ovens - Single-chamber ovens

IEC 62539 - Guide for the statistical analysis of - -
electrical insulation breakdown data

SS-EN IEC 60034-18-32, utg 2:2022 SEK Svensk Elstandard



IEC 60034-18-32

Edition 2.0 2022-01

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Rotating electrical machines —
Part 18-32: Functional evaluation of insulation systems (Type Il) —
Electrical endurance qualification procedures for form-wound windings

Machines électriques tournantes —

Partie 18-32: Evaluation fonctionnelle des systemes d'isolation (Type Il) —
Procédures de qualification de I'endurance électriqgue pour enroulements
préformés

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.160.01 ISBN 978-2-8322-1047-8

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

SEK Svensk Elstandard SS-EN IEC 60034-18-32, utg 2:2022



-2 - IEC 60034-18-32:2022 © IEC 2022

CONTENTS

L@ T Y @ ] I 2 4
1NN I @ 7 1 L 1 ] S 6
s oo ] o [ PP PPUPPPPTPN 7
2 NOIMALIVE TEIEIENCES .ot et 7
3 Terms and definitioNS ... e 8
4 General CONSIABIATIONS ... ..t e e e e e e 9
4.1 Relationship t0 IEC 60034-18-1 ....ccuiiuiiiiiiieiie e e e e e e e e e e e aneaas 9
4.2 Selection and designation of test ProCedUresS ........oiuii i 9
4.3 Reference iNSulation SYSTEM ... 9
4.4 RIS A o] foTod=To LU T 4= PP 9
4.4.1 G BNEIAL et 9
4.4.2 Electrical ageing of the mainwall insulation..............c.cooiiiiiii i 9
4.4.3 Electrical ageing of the stress control system ..o, 10
4.4.4 Electrical ageing of the turn insulation ..........ccccooiiiiiii e, 10
4.5 E XL Nt Of 1O S it 10
4.5.1 Full evaluation of the mainwall insulation ..o, 10
4.5.2 Reduced evaluation of the mainwall insulation...............c.ooiii, 10
4.5.3 Evaluation of the stress control SYyStem .........c.oooiiiiiiiiii e, 10
S == 0] o] = o3 £ PN 10
5.1 CoNnStruction Of tESt ODJECES . .uiin i 10
5.2 NUMber Of tESt SPECIMENS ... e 11
5.3 Initial quality CONTrOl tESTS ..ouuie e 11
B EIECHICAl AOBING .t e 11
6.1 GBIl .t 11
6.2 Voltage levels and intended test lives of the mainwall insulation ........................... 11

6.3 Test temperatures during electrical endurance testing of the mainwall
1] U 1= 1o o PP 11
6.3.1 Electrical ageing at room temperature .........cccooveiiiiiei e 11
6.3.2 Electrical ageing at elevated temperature ............coooiiiiiiii i, 12
6.3.3 Ageing procedure for the mainwall insulation ..............coooviiiii i, 12
6.4 Maintenance of stress Control COAtiNGS ...o.vvuiiiiiii i 12
7 DiIiagnOStiC SUD-CYCIO ... e e 12
7.1 LT T=] = | PPN 12
7.2 Voltage test of the mainwall insulation ..o, 12
7.3 (@4 aT=T o [ = To | o 1Sy A odl =S £ 13
8 Failures of the mainwall INSUIAtION ... 13
8.1 Failure location and VerifiCation........ ..o 13
8.2 Failed specimen ObSErVAtiONS ... .. 13
9  Functional evaluation of the mainwall data ............cooviiiiiiiii 13
9.1 GBIl .t 13
9.2 Full evaluation (same voltage level and same expected service life) ..................... 13
9.3 Reduced evaluation (same voltage level and same expected service life) ............. 15
9.4 Recommended data to be recorded ........cooouiiiiiiiiiii i 16
9.5 Determining qualification for performances different to the reference system........ 17
9.5.1 L@ A= YT PR 17

SEK Svensk Elstandard SS-EN IEC 60034-18-32, utg 2:2022



IEC 60034-18-32:2022 © IEC 2022 -3 -

9.5.2 Case B: Qualification for the same phase to phase voltage and a
different expected Service life ..o 17
9.5.3 Case C: Qualification for different voltage level and same expected
SBIVICE IO ittt 18
9.5.4 Case D: Qualification for different voltage level and different expected
SBIVICE LI i 19
9.5.5 Non-linearity of regression lINES.......cccviiiiii e 20
Annex A (normative) Reference life line for mainwall insulation in the absence of a
manufacturer’s reference life lINe .. ... e 21
ANNEX B (INTOIMALIVE) L.eiiiiii e e e e e et e e e e e e aeans 22
B.1 Electrical ageing of the conductive slot coating .........ccoooviiiiiiii e 22
B.2 Electrical ageing of the stress control Coating ........ccovvviiviiiiiici e 22
B.3 =TS 0] o= o] £ TP 22
B.4 Evaluation of the stress Control SYStemM .....ovuiiiiii i 22
B.5 Ageing procedure for the conductive slot and stress control coating...................... 23
B.5.1 (1] 1=T - | PPN 23
B.5.2 Arrangement of temperature control by heater plates...........ccocovviiiviiinnann. 23
B.5.3 Heating by means of an OVen ... 23
B.5.4 LIS S 0 = U= 0 1= - 23
B.6 Qualification of the stress control SYStem ... 24
B.6.1 GBNEIAL i 24
B.6.2 L IN=1S A ] o 1= o 11 = 24
B.6.3 RG0S o 41 (] - PP 24
B.7 Examples of deterioration marks at the stress control system .............ccoevvveinennnns 25

Figure 1 — Comparison of ageing data from candidate (C) and reference (R) insulation

Systems ShoWINg qUAalIfICALION .. ... i 14
Figure 2 — Comparison of ageing data from candidate and reference insulation systems
Showing failure 10 QUALITY ... e 15
Figure 3 — Comparison of reduced evaluation test data from four separate candidate

systems with that from the reference System ... .. ..o 16
Figure 4 — Candidate system qualified for the same voltage level and different

EXPECIEA SEIVICE 1 ouiiiiii e et 18
Figure 5 — Candidate system qualified for a higher voltage level and the same

EXPECTEA SEIVICE 1 e e et 19
Figure 6 — Candidate system qualified for a different service life and different voltage

[eVel from the FefEIENCE .. e 20
Figure A.1 — Reference lifeline for mainwall insulation ............ccooiiiiiiii e, 21
Figure B.1 — Application of heater elements to a stator bar............cc.cooeiiiiii i, 23
Figure B.2 — Typical deterioration mark at the conductive slot coating ..............ccoooviiiiiannn. 25
Table 1 — Conditions for qualification of candidate System .........c.cooviviiiii i 17
Table B.1 — Phase to ground test voltages and test temperatures..........ccoccveeiveiiiiiineneieennnn. 24

SS-EN IEC 60034-18-32, utg 2:2022 SEK Svensk Elstandard



1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 60034-18-32:2022 © IEC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 18-32: Functional evaluation of insulation systems (Type Il) —
Electrical endurance qualification procedures for form-wound windings

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.

IEC 60034-18-32 has been prepared by IEC technical committee 2: Rotating machinery. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

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

edition:

a) Title modified.

b) Simplification of clauses.

c) Reduction in the number of test procedures.

d) Inclusion of full bars and coils as test objects.

e) A new clause dealing with failures and failure criteria.

SEK Svensk Elstandard SS-EN IEC 60034-18-32, utg 2:2022
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The text of this International Standard is based on the following documents:

Draft Report on voting

2/2068/FDIS 2/2075/RVD

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

The language used for the development of this International Standard is English.

A list of all parts in the IEC 60034 series, published under the general title Rotating electrical
machines, can be found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.

SS-EN IEC 60034-18-32, utg 2:2022 SEK Svensk Elstandard
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INTRODUCTION

IEC 60034-18-1 presents general principles for the evaluation of insulation systems used in
rotating electrical machines.

This document deals exclusively with insulation systems for form-wound windings (Type Il) and
concentrates on electrical functional evaluation.

In IEC 60034-18-42, tests are described for qualification of Type Il insulation systems in
voltage-source converter operation. These insulation systems are generally used in rotating
machines which have form-wound windings, mostly rated above 700 V r.m.s. The two standards
IEC 60034-18-41 and IEC 60034-18-42 separate the systems into those which are not expected
to experience partial discharge activity within specified conditions in their service lives (Type
), and those which are expected to experience and withstand partial discharge activity in any
part of the insulation system throughout their service lives (Type II).

SEK Svensk Elstandard SS-EN IEC 60034-18-32, utg 2:2022
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ROTATING ELECTRICAL MACHINES -

Part 18-32: Functional evaluation of insulation systems (Type Il) —
Electrical endurance qualification procedures for form-wound windings

1 Scope

This part of IEC 60034-18 describes qualification procedures for the evaluation of electrical
endurance of insulation systems for use in rotating electrical machines using form-wound
windings energized with sinusoidal power frequency voltage. The test procedures for the main
wall insulation are comparative in nature, such that the performance of a candidate insulation
system is compared to that of a reference insulation system with proven service experience. If
no reference system is available, the diagram in Annex A is available for use. The qualification
procedures of inverter duty insulation system for form-wound windings can be found in
IEC 60034-18-42 or IEC 60034-18-41. A new and informative test procedure for the stress
control system is introduced and defined in Annex B.

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 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-15:2009, Rotating electrical machines — Part 15: Impulse voltage withstand levels
of form-wound stator coils for rotating a.c. machines

IEC 60034-18-1:2010, Rotating electrical machines — Part 18-1: Functional evaluation of
insulation systems — General guidelines

IEC TS 60034-18-33:2010, Rotating electrical machines — Part 18-33: Functional evaluation of
insulation systems — Test procedures for form-wound windings — Multifactor evaluation by
endurance under simultaneous thermal and electrical stresses

IEC 60034-18-41, Rotating electrical machines — Part 18-41: Partial discharge free electrical
insulation systems (Type 1) used in rotating electrical machines fed from voltage converters —
Qualification and quality control tests

IEC 60034-18-42:2017, Rotating electrical machines — Part 18-42: Partial discharge resistant
electrical insulation systems (Type Il) used in rotating electrical machines fed from voltage
converters — Qualification tests

IEC 60034-18-42:2017/AMD1:2020

IEC 60034-27-1, Rotating electrical machines - Part 27-1: Off-line partial discharge
measurements on the winding insulation

IEC 60034-27-3, Rotating electrical machines — Part 27-3: Dielectric dissipation factor
measurement on stator winding insulation of rotating electrical machines

IEC 60216-4-1, Electrical insulating materials — Thermal endurance properties — Part 4-1:
Ageing ovens — Single-chamber ovens

SS-EN IEC 60034-18-32, utg 2:2022 SEK Svensk Elstandard
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IEC 62539, Guide for the statistical analysis of electrical insulation breakdown data
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