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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Part 18-42: Qualification and acceptance tests for partial

)\ ROTATING ELECTRICAL MACHINES -
:ﬁi

charge resistant electrical insulation systems (Type Il) used
'Dptating electrical machines fed from voltage converters

OQ FOREWORD

The International echnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechhical committees (IEC National Committees). The object of IEC is to promote
international co-operatiopfon all questions concerning standardization in the electrical and electronic fields. To
this end and in additio @ther activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Pubh vailable Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their prepﬁw is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with {rticipate in this preparatory work. International, governmental and non-
governmental organizations liafsing with the IEC also participate in this preparation. IEC collaborates closely
with the International Organizati% r Standardization (ISO) in accordance with conditions determined by
agreement between the two organ ﬁ%‘ws.
s of |

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

3) IEC Publications have the form of recommtions for international use and are accepted by IEC National
Committees in that sense. While all reas fforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be heldresponsible for the way in which they are used or for any
misinterpretation by any end user.

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

5) IEC provides no marking procedure to indicate its app and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publicatign~

6) All users should ensure that they have the latest edition of this ation.

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

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

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

The main task of IEC technical committees is to prepare Interngfiona® Standards. In

specification when

exceptional circumstances, a technical committee may propose the publi atiogof a technical

the required support cannot be obtained for the publication of an Interne&éﬂ‘l Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, re’is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to @e
whether they can be transformed into International Standards.

IEC 60034-18-42, which is a Technical Specification, has been prepared by IEC technical
committee 2: Rotating machinery.
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The text of this technical specification is based on the following documents:

) Enquiry draft Report on voting
6 2/1482/DTS

2/1502/RVC

*
Full i@ation on the voting for the approval of this technical specification can be found in
the report oEvoting indicated in the above table.

This publicat@was been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all part EC 60034 series, under the general title Rotating electrical machines, can
be found on the | bsite.

The committee has d d that the contents of this publication will remain unchanged until
the maintenance resul indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the spa@ publication. At this date, the publication will be

« transformed into an Interét‘igml standard,
« reconfirmed, @

withdrawn,

* replaced by a revised edition, o@
*+ amended.
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INTRODUCTION

TheN\approval of electrical insulation systems for use in rotating electrical machines driven
fr Iltage converters is set out in two Technical Specifications. They separate the systems
into se which are not expected to experience partial discharge activity within specified

condifiops in their service lives (Type |) and those which are expected to withstand partial
disché}activity in any part of the insulation system throughout their service lives (Type II).
For bo ype | and Type Il insulation systems, the drive system integrator should inform the
machine acturer what voltage will appear at the machine terminals in service. The
machine cturer will then decide upon the severity of the tests appropriate for qualifying
the insulatio stem. The severity is based on the impulse rise time, the peak to peak

voltage and, in @case of Type Il systems, the impulse repetition rate.
IEC/TS 60034-18-

Type | insulation syst re dealt with in IEC/TS 60034-18-41. They are generally used in
rotating machines rate ss than 700 V r.m.s. and tend to have random wound stators. In
this Technical Specificat¢ e necessary normative references and definitions are given
together with a review of t ects arising from converter operation. Having established the
technical foundation for the v%wa’tion procedure, the conceptual approach is then described.

IEC/TS 60034-18-42

In this Technical Specification, thé ts for qualification and acceptance of electrical

insulation systems chosen for Typ ating electrical machines are described. These
insulation systems are generally used | tating machines and tend to have form-wound
coils, mostly rated above 700 V r.m.s. The lification procedure is completely different from

objects under accelerated conditions. The m turer requires a life curve for the insulation

system that can be interpreted to provide an e @e of life under the service conditions with
converter drive. Great importance is attached to ualification of any stress grading system
that is used and testing here should be performe r repetitive impulse conditions. If the
insulation system can be shown to provide an accéptable life under the appropriate ageing

conditions, it is qualified for use. Acceptance testing i rformed on coils made using this
insulation system when subjected to a voltage endura .

that used for Type | insulation systems %involves destructive ageing of insulated test

This Technical Specification should be read in conjunctio@h IEC/TS 60034-18-41, which

provides a background to the technology of converter drive/m e systems.
The winding insulation systems intended for converter-fed chines and converter
technologies are evolving rapidly. In addition, there is on-going res into the best ways to
test such insulation systems. It is expected therefore that there will @)rovements in these
Technical Specifications over the next few years. O’

%

S
0
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ROTATING ELECTRICAL MACHINES -

Part 18-42: Qualification and acceptance tests for partial

)\ ischarge resistant electrical insulation systems (Type Il) used
.in rotating electrical machines fed from voltage converters
7,

1 Scop%

This Technical %cation defines criteria for assessing the insulation system of stator/rotor
windings of sing polyphase AC machines which are subjected to repetitive impulse
voltages, such as“p width modulation (PWM) converters, and expected to withstand
partial discharge activi uring service. It specifies electrical qualification and acceptance
tests on representati mples which verify fitness for operation with voltage-source
converters. 5

This document does not app{;'

— Rotating machines which ar d by converters only for starting.
— Electrical equipment and syster@r traction.

NOTE Although this Technical Specification with voltage-source converters, it is recognised that there are
other types of converters that can create repet impulse voltages. For these converters, a similar approach to
testing can be used if needed. P }

2 Normative references L/‘

The following referenced documents are indisp le for the application of this document.
For dated references, only the edition cited applie r undated references, the latest edition
of the referenced document (including any amendm applies.

IEC 60034-18-1, Rotating electrical machines — Functi aluation of insulation systems —
Part 18-1: General guidelines :

IEC 60034-18-32, Rotating electrical machines — Functional ev@ﬁon of insulation systems —
Part 18-32: Test Procedures for form-wound windings — Ele yﬁl evaluation of insulation
systems used in machines up to and including 50 MVA and 15 kV @

IEC/TS 60034-18-41, Rotating electrical machines — Part 18-41: Q tion and type tests
for Type | electrical insulation systems used in rotating electrical m ; when fed from
voltage converters

IEC 60216-3, Electrical insulating materials — Thermal endurance pro@— Part 3:
Instructions for calculating thermal endurance characteristics

IEC/TS 61251, Electrical insulating materials — A.C. voltage endurance e@'an -
Introduction

IEC 61800-4, Adjustable speed electrical power drive systems — Part 4: General require S
— Rating specifications for a.c. power drive systems above 1 000 V a.c. and not exceeding
35 kV

IEC 62068-1, Electrical insulating systems — Electrical stresses produced by repetitive
impulses — Part 1: General method of evaluation of electrical endurance
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IEC 62539, Guide for the statistical analysis of electrical insulation breakdown data

3 erms and definitions
For*é/purposes of this document, the following terms and definitions apply.

3.1

voltage e|¢ggnce coefficient

symbol: n

exponent o @ nverse power model or exponential model on which the relationship between
life and stressing Yoltage amplitude for a specific insulation system depends

3.2 Q
life

time to failure ®
3.3 S,
stress grading material (

material generally having a honglifiear resistivity characteristic, applied to the endwindings of
stators to reduce the maximu {lS?Qace electrical stress

3.4 (?
corona protection material
material which is used to coat a statg@r within the slot portion of the stator core to avoid

slot discharges /s

3.5 5 !
impulse rise time /'

symbol: t,

time for the voltage impulse to go from 0 % to 10%e Figure 1)

NOTE Unless otherwise stated, it is estimated as 1,25 times the time for the voltage to rise from 10 % to 90 %.

3.6 0@

electrical insulation system
insulating structure containing one or more electrical iw@ting materials together with
I

associated conducting parts employed in an electrotechnica @e
[IEC 62068-1] ”~

>
37 /é)

(electric) stress

electric field in V/mm O/

3.8 6
rated voltage z -

symbol: Uy
voltage assigned, generally by the manufacturer, for a specified operating co@w of a
machine

3.9

fundamental frequency

first frequency, in the spectrum obtained from a Fourier transform of a periodic time function,
to which all the frequencies of the spectrum are referred

NOTE For the purposes of this Technical Specification, the fundamental frequency of the machine terminal
voltage is the one defining the speed of the converter-fed machine.





