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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiztio: con. »rising
all national electrotechnical committees (IEC National Committees). The object of IEC 's tu r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ~ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>red to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National ¢ ~r mittee interested
in the subject dealt with may participate in this preparatory work. International, ¢>vernriental and non-
governmental organizations liaising with the IEC also participate in this preparatio. . IEt. coiiaborates closely
with the International Organization for Standardization (ISO) in accordance ‘w:.» cc.ditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, 11s nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. cc mmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intemnatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc ~iisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .>r ti =2 way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior.»| C mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nauonal and regional publications. Any divergence
between any IEC Publication and the correspondirg national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation <f cuonte.mity. Independent certification bodies provide conformity
assessment services and, in some areas; <« ces” to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif c~uon bodies.

6) All users should ensure that they hae 1. e latest edition of this publication.

7) No liability shall attach to IEC oi its \'irectors, employees, servants or agents including individual experts and
members of its technical comr...2es cad IEC National Committees for any personal injury, property damage or
other damage of any nature w.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of. he :ttication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn t> the Normative references cited in this publication. Use of the referenced publications is
indispensable for the v >rrict application of this publication.

9) Attention is d avn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC _hall not be held responsible for identifying any or all such patent rights.

This consoliated version of the official IEC Standard and its amendment has been
prepare 1 for user convenience.

itC 6203+-18-42 edition 1.1 contains the first edition (2017-02) [documents 2/1854/FDIS
na 2/1856/RVD] and its amendment 1 (2020-08) [documents 2/1998/FDIS and
2,2008/RVD].

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 60034-18-42 has been prepared by IEC Technical Committee 2:
Rotating machinery.

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

NOTE A table of cross-references of all TC 2 publications can be found on the IEC TC 2 dashboard on the IEC
website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the I|IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

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

e amended.

IMPORTANT - The ‘colour inside’' logo on the cover page of this nu.lication indicates
that it contains colours which are considered to be vuseftl for the correct
understanding of its contents. Users should therefore print th.s document using a
colour printer.
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INTRODUCTION

The approval of electrical insulation systems for use in rotating electrical machines fed from
voltage converters is set out in two International Standards. These standards 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 Il). For both Type | and Type Il insulation systems, the power drive system
integrator (the person responsible for co-ordinating the electrical performance of the entire
power drive system) shall inform the machine manufacturer what voltage will appear at the
machine terminals in service. The machine manufacturer will then decide upon the severity of
the tests appropriate for qualifying the insulation system. For insulation systems which<have
been qualified through IEC 60034-18-41 or IEC 60034-18-42 for use in conve:‘er-/=d
applications, an impulse voltage insulation class may be derived. This indicates the abil'v of
the insulation to withstand the electric stresses resulting from converter operation. For Tvpe |
systems, the severity is based on the impulse rise time and the peak to peak rohcaz. For
Type |l systems, the severity is additionally affected by the impulse voltage repetitic~ rate and
the fundamental voltage characteristics. After installation of the converter/ma hine system, it
is recommended that the system integrator measures the phase to phac= and phase to
ground voltages between the terminals and ground to check for compliance

IEC 60034-18-41

Type | insulation systems are dealt with in IEC 60034-18-41. These systems are generally
used in rotating machines with rated voltage less than 700-*/ r.n.s. and tend to have random-
wound coils. In IEC 60034-18-41, the necessary ncima'ive references and definitions are
given together with a review of the effects ar.zing frum converter operation. Having
established the technical basis for the evaluation nrcuceuure, the conceptual approach and
test programmes are then described.

IEC 60034-18-42

In IEC 60034-18-42, tests are describaq 7n qualification of Type Il insulation systems. These
insulation systems are generally.used.in rotating machines which have form-wound windings,
mostly rated above 700 V r.m.s. 1 Ye gualification procedure is completely different from that
used for Type | insulation systtms and involves destructive ageing of test objects under
accelerated conditions. The mai.:tiacturer requires a life curve (as described in IEC 60034-18-
32) for the insulation syste n.‘nat can be interpreted by use of appropriate calculations and/or
experimental procedures tc.riovide an estimate of life under the service conditions with
converter drive. Great.importance is attached to the qualification of any stress control system
that is used and tcsting here should be performed under sinusoidal and repetitive impulse
conditions applied se, ziately. If the insulation system can be shown to provide an acceptable
life under the ¢ xcified ugeing conditions, it is qualified for use.
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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

1 Scope

This part of IEC 60034 defines criteria for assessing the insulation system of stato.:/rouor
windings of single or polyphase AC machines which are subjected to repetitive “mpulse
voltages, such as those generated by pulse width modulation (PWM) conver’ers, an.' are
expected to experience and withstand partial discharge activity during service. 't syccifies
electrical qualification tests on representative specimens to verify fitness for operction with
voltage-source converters. It also describes an additional classification syster.: which defines
the limits of reliable performance under converter-fed conditions.

Although this document deals with voltage converters, it is reccariscd diat there are other
types of converters that can create repetitive impulse voltages. For \hes: converters, a similar
approach to testing can be used.

Qualification of insulation systems may not be required four rotating machines which are only
fed from voltage converters for starting and so they are.excludad from this document.

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' tarcument. For dated references, only the edition
cited applies. For undated references. thc laotest edition of the referenced document (including
any amendments) applies.

IEC 60034-1:2010, Rotating eleci-ica; machines — Part 1: Rating and performance

IEC 60034-18-1:2010, Rot-iinc¢ electrical machines — Part 18-1: Functional evaluation of
insulation systems. Gen. ral guidelines

IEC 60034-18-31, K~tadng electrical machines — Part 18-31: Functional evaluation of
insulation syst.ms — 2st procedures for form-wound windings — Thermal evaluation and
classification >f inculation systems used in rotating machines

IEC 60C34-18-32, Rotating electrical machines — Part 18-32: Functional evaluation of
inculction systems — Test procedures for form-wound windings — Evaluation by electrical
Apacrance

1-C 60034-18-41:2014, Rotating electrical machines — Part 18-41: Partial discharge free
(Type 1) electrical insulation systems used in rotating electrical machines fed from voltage
converters — Qualification and quality control tests

IEC TS 60034-27, Rotating electrical machines — Part 27: Off-line partial discharge
measurements on the stator winding insulation of rotating electrical machines

IEC TS 61934, Electrical insulating materials and systems — Electrical measurement of partial
discharges (PD) under short rise time and repetitive voltage impulses
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