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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES

Part 18: Functional evaluation of insulation systems
Section 21: Test procedures for wire-wound windings –

Thermal evaluation and classification

FOREWORD

1) The formal decisions or agreements of the IEC on technical matters, prepared by Technical Committees on
which all the National Committees having a special interest therein are represented, express, as nearly as
possible, an international consensus of opinion on the subjects dealt with.

2) They have the form of recommendations for international use and they are accepted by the National
Committees in that sense.

3) In order to promote international unification, the IEC expresses the wish that all National Committees
should adopt the text of the IEC recommendation for their national rules in so far as national conditions will
permit. Any divergence between the IEC recommendation and the corresponding national rules should, as
far as possible, be clearly indicated in the latter.

This section of International Standard IEC 34-18 has been prepared by Sub-Com-
mittee 2J: Classification of insulation systems for rotating machinery, of IEC Technical
Committee No. 2: Rotating machinery.

The text of this section is based on the following documents:

Six Months' Rule Report on Voting  

2J(CO)5 2J(CO)9

Full information on the voting for the approval of this section can be found in the Voting
Report indicated in the above table.

Annexes A, B and C are for information only.
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INTRODUCTION

Section 1 of IEC 34-18 presents general principles for the evaluation and classification of
insulation systems used in rotating electrical machines.

This section of IEC 34-18 deals with the thermal evaluation and classification of insulation
systems for wire-wound (usually random wound) windings.

Several standard test procedures are given for various types of wire-wound windings and
testing techniques.

This section belongs to Pa rt 18 of a series of publications dealing with the functional evalu-
ation of insulation systems for rotating electrical machines, the other pa rts being:

Section 1: General guidelines (IEC 34-18-1).
Section 31: Test procedures for form-wound windings (IEC 34-18-31).
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ROTATING ELECTRICAL MACHINES

Part 18: Functional evaluation of insulation systems
Section 21: Test procedures for wire-wound windings –

Thermal evaluation and classification

1 Scope

This section of IEC 34-18 gives test procedures for the thermal evaluation and classifi-
cation of insulation systems used or proposed for use in wire-wound alternating current
(a.c.) or direct current (d.c.) rotating electrical machines. The test procedures are compara-
tive in that the performance of a candidate insulation system is compared to that of a
reference insulation system with proven se rv ice experience.

Section 21 shall be used in conjunction with Section 1.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this section of IEC 34-18. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and pa rt ies to agreements based on this
section of IEC 34-18 are encouraged to investigate the possibility of applying the most
recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 34-1: 1983, Rotating electrical machines - Pa rt 1: Rating and performance.

IEC 455, Specification for solventless polymerisable resinous compounds used for
electrical insulation.

IEC 464, Specification for insulating varnishes containing solvent.

IEC 34-18-1: 1991, Rotating electrical machines - Pa rt 18: Functional evaluation of insula-
tion systems - Section 1: General guidelines.

3 General considerations

3.1 Relationship to Section 1

Section 1 describes general testing principles applicable to thermal endurance testing of
insulation systems in rotating machines. Unless the procedures of this pa rt indicate other-
wise, the principles of Section 1 shall be followed.
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3.2 Standard procedures

Five standard procedures are specified in clauses 4 through 8. The user of this standard
shall select that test procedure which most closely corresponds to the type and size of the
windings to be tested and classified, also taking into account facilities and past
experience.

3.3 Reference insulation system

A reference insulation system shall be tested using the same test procedure as for the
candidate system. See 4.2 of Section 1.

The thermal class temperatures of the two systems shall not differ by more than 50 K.

3.4 Test objects

3.4.1 Construction of test objects

Tests for the selection of materials according to 5.2.1 of section 1 may be performed, as
appropriate.

Test objects may be actual machines, machine components or models. The components
and models should embody all the essential elements.

Insulation thickness, creepage distances and discharge protection where required shall be
appropriate for the intended maximum rated voltage and equipment standards or practice.
The systems compared shall have arrangements consistent with those to be used in
machines.

NOTE - It is recognized that markedly different values of test life may be obtained for the same insulating
materials, depending on insulation thicknesses and creepage distances.

Test specimens simulating pa rts of a coil or winding may be used for evaluation, if
stresses acting on these pa rts in se rv ice can be reproduced reliably in the test.

Particular types of models have been used successfully in some countries and examples
of these are illustrated in annexes A and B.

The manufacturer should make ce rtain that the materials proposed for use in the new
insulation system can be handled without deterioration of properties in the intended manu-
facturing processes.

3.4.2 Quality assurance tests

To eliminate defective test objects, they should be qualified first, as per 5.2.3 of Section 1,
by visual examination and then by over-voltage tests consistent with the machine or coil
tests in the manufacturing facility, or as described in the appropriate subclauses for
diagnostic tests, whichever voltage test is greater.
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