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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSULATING MATERIALS AND SYSTEMS -
ELECTRICAL MEASUREMENT OF PARTIAL DISCHARGES (PD)
UNDER SHORT RISE TIME AND REPETITIVE VOLTAGE IMPULSES

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 promote inter. atio. al
co-operation on all questions concerning standardization in the electrical and electronic fields. To thic end anu
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical i eports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicton3)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sur ect ucalt with
may participate in this preparatory work. International, governmental and non-governmental organiza. ons liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internatioi al Organization for
Standardization (ISO) in accordance with conditions determined by agreement between ti.> tw > organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pc=sible an international
consensus of opinion on the relevant subjects since each technical committee h.s re presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ana =re 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 v.ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comn. ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationa’ anc reg..=.al publications. Any divergence between
any IEC Publication and the corresponding national or regiona, nub. ~ation 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 mars of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest ecition.of this publication.

No liability shall attach to IEC or its directors, emy' yees, servants or agents including individual experts and
members of its technical committees and 15 v onal Committees for any personal injury, property damage or
other damage of any nature whatsoneve , v.nether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normau. = 1 >ferences cited in this publication. Use of the referenced publications is
indispensable for the correct 7pp ‘catiun of this publication.

Attention is drawn to the pcasi. ‘litv that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be he. 1 responsible for identifying any or all such patent rights.

IEC TS 61934 has L 2en »repared by IEC technical committee 112: Evaluation and qualification
of electrical insulating materials and systems. It is a Technical Specification.

This third vdition cancels and replaces the second edition published in 2011. This edition
constitutes a .=chnical revision.

Thic ediuon includes the following significant technical changes with respect to the previous
cdlition:

a,

b)

c)

background information on the progress being made in the field of power electronics
including the introduction of wide band gap semiconductor devices has been added to the
Introduction;

voltage impulse generators; the parameter values of the voltage impulse waveform have
been modified to reflect application of wide band gap semiconductor devices.

PD detection methods; charge-based measurements are not described in this third edition
nor are source-controlled gating techniques to suppress external noise.
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d) Since the previous edition in 2011, there have been significant technical advances in this
field as evidenced by several hundreds of publications. Consequently, the Bibliography in
the 2011 edition has been deleted in this third edition.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

112/578/DTS 112/610/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated ir
the above table.

The language used for the development of this Technical Specification is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and auvveluped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplament, available
at www.iec.ch/members_experts/refdocs. The main document types develop2d by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document wiii rzmcin unchanged until the
stability date indicated on the IEC website under webstore.iec.ch 2 the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” l~y.> o.. the cover page of this document indicates that it
contains colours which are coasic-.ec to be useful for the correct understanding of its
contents. Users should therefor>  'int this document using a colour printer.
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INTRODUCTION

Power electronics has been developed along with both control theory and semiconductor
technology. Switching is one of the essential features of power electronics control. For higher
efficiency and smoother operation, switching times of devices such as an insulated-gate bipolar
transistor (IGBT) tend to be shorter than microseconds. The introduction of wide band gap
devices, such as those based on silicon carbide, can result in transients with rise times of the
order of a few tens of nanoseconds. Such a short rise time can cause transient overvoltage
impulses or surges in systems. When the voltage impulses reach the breakdown strength of an
air gap, partial discharge (PD) can occur. In addition, the impulses are repetitive from power
electronics modulation such as pulse width modulation (PWM). Since PD can cause degradatior.
of electrical insulation parts in the system, it is one of the most important parameters o be
measured.

The first edition of IEC TS 61934 was issued in April 2006. Because of rapid deveirom .nt in
this field, the revision activity for the latest information was approved by TC 112 «. the.= Berlin
meeting in September 2006. The second edition of IEC TS 61934 was published in 20 1. Owing
to further advances in this area, a revision of the second edition was commel ced formally in
2019 and has resulted in this third edition.
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ELECTRICAL INSULATING MATERIALS AND SYSTEMS -
ELECTRICAL MEASUREMENT OF PARTIAL DISCHARGES (PD)
UNDER SHORT RISE TIME AND REPETITIVE VOLTAGE IMPULSES

1 Scope

This document is applicable to the off-line electrical measurement of partial discharges (PDs;
that occur in electrical insulation systems (EISs) when stressed by repetitive voltage imp ises
generated from power electronics devices.

Typical applications are EISs belonging to apparatus driven by power electroriics, su.h as
motors, inductive reactors, wind turbine generators and the power electrorics 1.odules
themselves.

NOTE Use of this document with specific products can require the application of additionc* proce lures.
Excluded from the scope of this document are

— methods based on optical or ultrasonic PD detection,

— fields of application for PD measurements when stressed L/ ron-repetitive impulse voltages
such as lightning impulse or switching impulses from sy.iichgear.

2 Normative references

The following documents are referred to in the text 1. s1.ch a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest editicn c® the referenced document (including any
amendments) applies.

IEC 60270, High-voltage test teciniq.'2s - Partial discharge measurements

3 Terms and definitiorc
For the purposes of this ‘ocument, the following terms and definitions apply.

ISO and IEC maintcin terminology databases for use in standardization at the following
addresses:

e |EC Electrop2dia: available at https://www.electropedia.org/
e |ISO Online browsing platform: available at https://www.iso.org/obp

21

re etiiive voltage impulse

.nltage impulse which is used as test voltage for the evaluation of switching surges from power
electronics devices with a carrier or driven frequency

3.2

partial discharge

PD

localized electric discharge that only partially bridges the insulation between conductors and
which can or cannot occur adjacent to a conductor
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