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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE TEST TECHNIQUES - CHARGE-BASED
MEASUREMENT OF PARTIAL DISCHARGES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna.onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd <d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s) , Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the ¢ Fjec* dent with
may participate in this preparatory work. International, governmental and non-governmental orgatii. atiorns liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t vo organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as mossi.' , an international
consensus of opinion on the relevant subjects since each technical committee has .=presi ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a. -+ are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thct tre technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘.ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re niond | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlice*iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent 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, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic> 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever hethr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 17se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative refe.>nces cited in this publication. Use of the referenced publications is
indispensable for the correct app:i.2atic n of this publication.

IEC draws attention to the ! osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no positic * ceacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the ¢ ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to iy, me. t this document. However, implementers are cautioned that this may not represent
the latest informatic. . whish may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc ~civle for identifying any or all such patent rights.

IEC 60277 hc¢s be=n prepared by IEC technical committee 42: High-voltage and high-current
test techniq 'es. It is an International Standard.

This«.fourth edition cancels and replaces the third edition published in 2000 and
Amcndment 1:2015. This edition constitutes a technical revision.

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

a)
b)
c)
d)
e)
f)

Title modified.

Use with alternating voltages up to 500 Hz or with direct voltage.

Clear focus on charge-based partial discharge measurements.

Streamlined performance checks for partial discharge measurement system components.
Improved normative Annex A for performance tests on calibrators.

Revised and new informative Annexes.
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The text of this International Standard is based on the following documents:

Draft Report on voting

42/452/FDIS 42/456/RVD

Full information on the voting for its approval can be found in the report on voting indicated 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 devel~opel in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aval'ab.»
at www.iec.ch/members_experts/refdocs. The main document types developed by I.C are
described in greater detail at www.iec.ch/publications.

In a future revision, this document will seek horizontal publication status in < ccordance with
IEC Guide 108.

The committee has decided that the contents of this document will reair. vachanged until the
stability date indicated on the IEC website under webstore.iec.chi in ti e data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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HIGH-VOLTAGE TEST TECHNIQUES — CHARGE-BASED
MEASUREMENT OF PARTIAL DISCHARGES

1 Scope

This document is applicable to the charge-based measurement of partial discharges which
occur in electrical apparatus, components or systems when tested with alternating voltages
(AC) up to 500 Hz or with direct voltage (DC).

This document:

— defines the terms used;
— defines the quantities to be measured,;

— describes the measurement frequencies as well as the test and measu.ing circuits which
may be used,;

— defines analogue and digital measuring methods required for com™on 2uplications;
— specifies methods for calibration and requirements of instrument. us :d for calibration;
— gives guidance on test procedures;

— gives some assistance concerning the discrimination <f pcrtial discharges from external
interference.

The provisions of this document are used in the drai‘ing of specifications relating to partial
discharge measurements for specific power appari tus. It deals with electrical measurements of
impulsive (short-duration) partial discharges, but -=.erence is also made to non-electrical
methods primarily used for partial discharge location (see Annex F). Diagnosis of the behaviour
of specific power apparatus can be aided by dig:tal processing of partial discharge data (see
Annex E) and also by non-electrical metaoes that are primarily used for partial discharge
location (see Annex F).

This document is primarily conce ‘ne ! with electrical measurement of partial discharge in terms
of apparent charge for specific:no.ver apparatus made during tests with alternating voltage, but
specific problems which a/1s:. wiien tests are made with direct voltage are considered in
Clause 11.

The terminology, definitians, basic test circuits and procedures often also apply to tests at other
PD measurement .-2guencies, but special test procedures and measuring system
characteristics . -hich arc not considered in this document may be required. For measurements
at higher irequenc; ranges, see IEC TS 62478 [5]".

Annex + provides normative requirements for performance tests on calibrators.

1 'OTE . This document defines and provides guidance for charge-based direct electrical PD measurements at the
terninais or the equipment under test, differentiating from other PD measurement and detection methods, e.g.
.coustic PD techniques or electromagnetic methods in elevated frequency ranges, e.g. ultra-high frequency (UHF).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.

T Numbers in square brackets refer to the Bibliography.
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