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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 27-2: On-line partial discharge measurements on the stator
winding insulation of rotating electrical machines

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
aII national electrotechnical committees (IEC National Committees) The object of

end and in addition to other activities, IEC publishes International Standards S
nical Reports, Publicly Available Specifications (PAS) and Guides (hereaft JEC)>Publica-

tion(s)”). Their preparation is entrusted to technical committees; any IEC Na a 3\ interested in the
subject dealt with may participate in this preparatory work. Internatlonal a
organizations liaising with the IEC also participate in this preparation, ¢ (ith the Interna-

tional Organization for Standardization (ISO) in accordance with ca
the two organizations.

Publications is accurate, IEC cannot be held
pretation by any end user.

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
hether dlrect or |nd|rect or for costs (mcludmg legal fees) and ex-

8) ormative references cited in this publication. Use of the referenced publications is

9) to the pobssibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In excep-
tional circumstances, a technical committee may propose the publication of a technical speci-
fication when

» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

+ the subject is still under technical development or where, for any other reason, there 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 decide
whether they can be transformed into International Standards.

IEC/TS 60034-27-2, 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
2/1636/DTS 2/1649/RVC

Full information on the voting for the approval of this technical specification 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.

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

The committee has decided that the contents of this publication will

+ transformed into an International standard,
* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or

*+ amended.

A bilingual version of this publication @Ks ed at allat

IMPORTANT - The 'colour inside’' logo on\the %@age of this publication indicates
that it contains colours ich c nsd tosbe’useful for the correct understand-
ing of its contents. Useks s Id th orepri is document using a colour printer.

N

@@V
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INTRODUCTION

For many years, the measurement of partial discharges (PD) has been employed as a sensi-
tive means of assessing the quality of new insulation as well as a means of detecting local-
ized sources of PD in used electrical winding insulation arising from operational stresses in
service. Compared with other dielectric tests (i.e. the measurement of dissipation factor or
insulation resistance) the differentiating character of partial discharge measurements allows
localized weak points of the insulation system to be identified. Especially on-line PD meas-
urements are not only sensitive to partial discharges but also to various arcing and sparking
phenomena.

With regard to condition assessment of rotating machines, the measurement of partial dis-
charges can provide information on:

— points of weakness in the insulation system;

— degradation processes;
— maintenance measures and intervals between overhauls.

o\-. asceptance, it has

: of measurement

Although the PD testing of rotating machines has gaine ides

emerged from several studies that not only are there

data are often very different and not really comparale Cnse ent ere is a need to give
some gwdance to those users who are y\the us@f PL) measurements to assess

a) off-line measurements, | >
a separate power supg gize the winding;

b) on-line measurements, In
to the power syste

Both of these a
detailed discussiorf of F

nical specificatio

erating stresses; al, electrical,
the following advantages:

environmental and mechanical. On-line PD testing has

— the voltage distribution across the winding is the same as during operation;
— the measurements are made at operating temperature;

— normal mechanical forces are present.

Due to the realistic stress impact on the winding during measurement and due to the fact that
the measurement is performed during normal operation, on-line PD testing has become very
popular. Since no service interruption is required, once the PD sensors are installed during a
scheduled unit outage, and no external power source is needed, on-line testing is usually cost
effective compared to off-line PD measurement. Condition changes of the stator winding insu-
lation system can be identified and evaluated at an early stage based on a real-time condition
assessment and thus condition-based and predictive maintenance strategies can be im-
proved.

Empirical limits verified in practice can be used as a basis for evaluating test results. Fur-
thermore, PD trend evaluation and comparisons with machines of similar design and similar
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insulation system measured under similar conditions, using the same measuring equipment,
are recommended to ensure reliable assessment of the condition of the stator winding insula-
tion.

This technical specification does not deal with online PD measurements on converter driven
electrical machines because different measuring techniques are needed to distinguish be-
tween noise from the converter and PD from the winding. For this purpose IEC/TS 61934 may

apply.
Limitations

On-line PD tests on stator windings produce comparative, rather than absolute measure-

ments. This creates a fundamental limitation for the interpretation of R

For the same reasons, PD acceptance criteria for new or rewound g
established unless many precautions are taken. The reasons for the diffis
limits for PD include:

e Even with the same measuring system partial discharges will i act with the winding
erent voltage and current
pulses Thus PD measurements from machihes i P\ratings and/or winding con-

winding insulati using any PD quantity, even in combination with other
electrical tests. e i i .

PD measu . -cowpling of PD and noise on one phase can obscure PD on anoth-
S i \ asuring systems, this can make objective interpretation of the test

Users of PD measurément should be aware that, due to the principles of the method, not all
insulation-related problems in stator windings can be detected by measuring partial discharg-
es, e.g. insulation failures involving continuous leakage currents due to conductive paths be-
tween different elements of the insulation or pulse-less discharge phenomena.
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ROTATING ELECTRICAL MACHINES -

Part 27-2: On-line partial discharge measurements on the stator
winding insulation of rotating electrical machines

1 Scope

This part of IEC 60034, which is a technical specification, provides a common basis for

— measuring techniques and instruments;

— the arrangement of the installation;

— normalization and sensitivity assessment;
— measuring procedures;

— noise reduction;

— the documentation of results;

— the interpretation of results;

vibration, contact arcing or

cially for hydrogen-coeled
ments. @

2 Normativer

IEC 60270:2000, High-voltage test techniques — Partial discharge measurements

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