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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 18-1: Functional evaluation of insulation systems —
General guidelines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rg anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc=n th - twe organizations.

The formal decisions or agreements of IEC on technical matters express, as | 27rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii.>e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal hublication 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 certificatior hol'ies.

All users should ensure that they have the laic=t dition of this publication.

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

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

Attention is drawn to t"ic nhos.ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

IEC 60034-1& . has bezn prepared by IEC technical committee 2: Rotating machinery. It is an
Internatiovial Ctandard.

This thi:d edition cancels and replaces the second edition published in 2010. This edition
ccasuittes a technical revision.

Th.> <edition includes the following significant technical changes with respect to the previous
elition:

a) provides general guidelines for functional evaluation of different types of windings as before

but incorporates those changes, which have been introduced for the electrical qualification
and evaluation of windings which are electrically stressed by converter-supply;

b) is now focused on general guidelines with all technical details of procedures and

qualification principles moved to the subsequent parts;
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c) details additional general aspects of functional evaluation and qualification, particularly the
procedure for comparison between reference and candidate insulation systems, the
introduction of the concept of qualification for different expected life-times in service and
the evaluation of minor component or manufacturing changes.

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

Draft Report on voting

2/2113/FDIS 2/2118/RVD

Full information on the voting for its approval can be found in the report on voting indica’=d in
the above table.

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

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 Surnle nent, available
at www.iec.ch/members_experts/refdocs. The main document types de.slopcd by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 60034 series, published under the gene.al '.tle Rotating electrical
machines, can be found on the IEC website.

The committee has decided that the contents of this docurnent will remain unchanged until the
stability date indicated on the IEC website under wek=to.2.izc.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.
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INTRODUCTION

IEC 60034-18 comprises several parts, dealing with different types of functional evaluation and
special kinds of test procedures for insulation systems of rotating electrical machines.
IEC 60034-18-1 provides general guidelines for such procedures and qualification principles,
whereas the subsequent parts IEC 60034-18-21, IEC 60034-18-31, I|EC 60034-18-32,
IEC TS 60034-18-33, IEC 60034-18-34, IEC 60034-18-41 and IEC 60034-18-42 give detailed
procedures for the various types of windings. Beyond that, part IEC 60034-18-41 and
IEC 60034-18-42 contain special test procedures for electrical evaluation of windings
electrically stressed by converter-supply.

The following standards provide the basis and background for the development of the <fore
mentioned standards.

IEC 60505 establishes the basis for estimating the ageing of electrical insulation s teste ms .nder
conditions of either electrical, thermal, mechanical, environmental stresses or comcinauons of
these (multifactor stresses). It specifies the general principles and procedure~ that should be
followed defining functional test and evaluation procedures.

The IEC 60216 series deals with the determination of thermal enduranc> p uperties of single
insulating materials. On the assumption, that the Arrhenius for.nula. describe the rate of
thermal ageing of the materials, test procedures and analyzing irstructions for getting
characteristic parameters like the “Temperature index” (Tl), the 'Halving interval” (HIC) and the
“Relative thermal endurance index” (RTE) are given. For ol «these parameters selected
properties and accepted end-point-criteria are specified: Concsquently, a material may be
assigned with more than one temperature index, derivea fro'n the measurement of different
properties and the use of different end-point criteria.

IEC 60034-18-1 defines general requirements on ti e cualification of insulation systems, where
— for thermal ageing — the Arrhenius equations do not necessarily fit, according to many
experiences.

IEC 60085 deals with thermal evaluaiu~n < f electrical insulation materials and in particular
insulation systems used in elecirica ‘eqiipment. In particular, thermal classes of insulation
systems are defined and designetic s are given, such as 130 (B), 155 (F) and 180 (H) for use
in rotating machines belongina tu IEC 60034-1. In the past, materials for insulation systems
were often selected solely o the asis of thermal endurance of individual materials performed
according to the IEC 6021 ser'es. However, IEC 60085 recognizes that such selection may
be used only for screer.’ng niaterials prior to further functional evaluation of a new insulation
system which is not cc:vic>-proven. Evaluation is performed on the basis of a comparison with
a service-proven re ere) ce insulation system. Service experience is the preferred basis for
assessing the thermai =ndurance of an insulation system.

IEC 62539 lefies statistical methods to analyse times to breakdown and breakdown voltage
data obtained from electrical testing of solid insulation materials, for the purposes of
characterization of the system and comparison with other insulation systems. The methods of
anclysic re described for the Weibull-distribution, but other distributions are also presented.
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ROTATING ELECTRICAL MACHINES -

Part 18-1: Functional evaluation of insulation systems —
General guidelines

1 Scope

This part of IEC 60034 deals with the general guidelines for functional evaluation of elec -ical
insulation systems, used or proposed to be used in rotating electrical machines within the =co,e
of IEC 60034-1, in order to qualify them.

2 Normative references

The following documents are referred to in the text in such a way that some«r ai f their content
constitutes requirements of this document. For dated references, only th= eu'*ion cited applies.
For undated references, the latest edition of the referenced cdc-uiiont (including any
amendments) applies.

IEC 60034-1, Rotating electrical machines — Part 1: Rating ai.d nerformance

IEC 60034-18-21, Rotating electrical machines — Part 18-2.- Functional evaluation of insulation
systems — Test procedures for wire-wound windings - Thormal evaluation and classification

IEC 60034-18-31, Rotating electrical machines — Pct 7 8-31: Functional evaluation of insulation
systems — Test procedures for form-wound windings — Thermal evaluation and classification of
insulation systems used in rotating machines

IEC 60034-18-32, Rotating electrical iiazhii.es — Part 18-32: Functional evaluation of insulation
systems (Type ) — Electrical endura.>ce jualification procedures for form-wound windings

IEC TS 60034-18-33, Rotatingya:i2ctrical machines — Part 18-33: Functional evaluation of
insulation systems — Test pruceaures for form-wound windings — Multifactor evaluation by
endurance under simultene. us thermal and electrical stresses

IEC 60034-18-34, Fatati g electrical machines — Part 18-34: Functional evaluation of insulation
systems — Test proc=dures for form-wound windings — Evaluation of thermomechanical
endurance of jiiculation systems

IEC 60034-10-41:2014, Rotating electrical machines — Part 18-41: Partial discharge free
electrice ! insulation systems (Type 1) used in rotating electrical machines fed from voltage
cevetas — Qualification and quality control tests

{E£C 003<-18-41:2014/AMD1:2019

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

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

IEC 60085, Electrical insulation — Thermal evaluation and designation
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