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Table A.1 — Comparison between correlating values of dielectric power factor cos ¢

and dielectric dissipation factor tan ¢ and their difference
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 27-3: Dielectric dissipation factor measurement on stator
winding insulation of rotating electrical machines

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 interna-
tional 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, Tech-
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publica-
tion(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 Interna-
tional 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 inter-
ested 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 misinter-
pretation 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 be-
tween 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 ex-
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publica-
tions.

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.

International Standard IEC 60034-27-3 has been prepared by IEC technical committee 2:
Rotating machinery.

This first edition cancels and replaces the first edition of IEC TR 60894 published in 1987.
This edition constitutes a technical revision.

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

a)
b)
c)
d)

digital measurement of dissipation factor and capacitance included;
limits for dissipation factor values given;

detailed description of measuring techniques;

extension of scope to complete windings.
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The text of this standard is based on the following documents:

FDIS Report on voting
2/1803/FDIS 2/1804/RVD

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

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

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.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data re-
lated to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

This International Standard provides guidelines for dielectric dissipation factor measurements
on form-wound stator bars or coils as well as for complete windings.

The dielectric dissipation factor is a measure of the dielectric losses in the stator winding in-
sulation. Measurement of dielectric dissipation factor is an appropriate means of assessing
the quality of new and also aged stator winding insulation of rotating electrical machines. Es-
pecially, the method is useful for assessing the uniform quality of manufacturing and the die-
lectric behaviour of the insulation as a whole. For aged stator windings, the dielectric dissipa-
tion factor provides information about insulation condition.

The dielectric dissipation factor measurements give no indication of the distribution of loss
within the insulation and — in contrast to off-line partial discharge measurements — do not
permit localization of weak points of the insulation system.

The main principle is to measure the dielectric dissipation factor over a range of voltages and
to derive different characteristic dielectric loss parameters as basis for the evaluation.

Empirical limits verified in practice can be used as a basis for evaluating the quality of stator
winding insulation systems in manufacturing. Furthermore, trend evaluation, e.g. diaghostic
tests as part of the functional evaluation of insulation systems or in connection with servicing
and overhaul of rotating machines, can also provide information on ageing processes, neces-
sary further measures and intervals between overhauls. However, such trend evaluations
cannot be used to predict the time to failure of a stator winding insulation.
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ROTATING ELECTRICAL MACHINES -

Part 27-3: Dielectric dissipation factor measurement on stator
winding insulation of rotating electrical machines

1 Scope

This part of IEC 60034 provides guidelines for the test procedures and the interpretation of
test results for dielectric dissipation factor measurements on the stator winding insulation of
rotating electrical machines. These guidelines are valid for rotating electrical machines with
conductive slot coatings operating at a rated voltage of 6 kV and higher.

This standard applies to individual form-wound stator bars and coils outside a core (unin-
stalled), individual stator bars and coils installed in a core and complete form-wound stator
winding of machines in new or aged condition.

This International Standard applies to all kind of vacuum impregnated or resin-rich (fully-
loaded) taped bars, coils and complete windings. It is not applicable to non-impregnated indi-
vidual bars and coils or non-impregnated complete windings.

Requirements for the dielectric dissipation factor characteristics of individual form-wound sta-
tor bars and coils of machines with rating voltages from 6 kV and higher when tested with
50 Hz or 60 Hz alternating voltages are given.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amend-
ments) applies.

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements

I[EC 60060-2, High-voltage test techniques — Part 2: Measuring systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

rated voltage

Uy

voltage or voltage range between lines at the terminals (also called line-to-line voltage) as-
signed, generally by a manufacturer, for a specified operating condition of a machine

3.2

dielectric dissipation factor

tan &

tangent of the dielectric loss angle ¢ (complement of the insulation power factor angle) at pre-
determined values of temperature, frequency, and voltage or dielectric stress

Note 1 to entry: Other terms sometimes used for this property are tan delta, loss tangent, dielectric loss factor or
dielectric power factor. Between the dielectric dissipation factor and the power factor (the cosine of power factor





