IEEE Std 95™-2002
(Revision of IEEE Std 95-1977)

95TM

IEEE Recommended Practice for
Insulation Testing of AC Electric
Machinery (2300 V and Above,
With High Direct Voltage

IEEE Power Engineering Zouiety

Sponsored by the
Electric Machinery Committee

<©IEEE

Published by
The Institute of Electrical and Electronics Engineers, Inc.

3 Park Avenue, New York, NY 10016-5997, USA
Print: SH94982

12 April 2002 PDF: SS594982


https://www.stdhive.com/standards/ieee-95-2002-pdf/

IEEE Std 95™-2002(R2012)

(Revision of
IEEE Std 95-1977™)

IEEE Recommended Practice for
Insulation Testing of AC Electric
Machinery (2300 V and Above)
With High Direct Voltage

Sponsor

Electric Machinery Committee
of the
IEEE Power Engineering Society

Reaffirmed 30 August 2012
Approved 21 March 2002
IEEE-SA Standards Board

Reaffirmed 24 April 2008
Approved 1 August 2002
American National Star.d:.rds Institute

Abstract: This recor. siiended practice provides information on the use of high direct voltage for
proof tests aria “or pericdic diagnostic tests on the groundwall insulation of stator (armature) wind-
ings in ac.ele~tric machines.

Keywords. <lectric machine windings, electrical insulation, high direct voltage

1. = Insu.. ‘e of Electrical and Electronics Engineers, Inc.
3 Pe. 'k Ave wue, New York, NY 10016-5997, USA

Copyright © 2002 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 12 April 2002. Printed in the United States of America.

Print: ISBN 0-7381-3245-4  SH94982
PDF: ISBN 0-7381-3246-2  SS94982

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.


https://www.stdhive.com/standards/ieee-95-2002-pdf/

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-
ment process, approved by the American National Standards Institute, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclai.ns
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, ¢. that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “+ S IS

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, pu:.“ase, ~urket,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expresed at the
time a standard is approved and issued is subject to change brought about through developments in the  tate of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least evc.;-fi /e years for revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed. it 1s veason. ble to conclude
that its contents, although still of some value, do not wholly reflect the present state of the art. U ars ¢1e cautioned to check
to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or r:ndering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perfc:m anv duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards dor=meri. should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in an;/ givi n circumstances.

Interpretations: Occasionally questions may arise regarding the meani ~ of jortions of standards as they relate to specific
applications. When the need for interpretations is brought to the at’ention ¢ IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensu..of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-
eties and Standards Coordinating Committees are not able to pravide an instant response to interpretation requests except in
those cases where the matter has previously received fovma. consideration.

Comments for revision of IEEE Standards are v elcume 1rom any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents st 1ld- e in the form of a proposed change of text, together with appropriate
supporting comments. Comments on stan:'ara. and requests for interpretations should be addressed to:

Secretay |EEC-SA Standards Board
445} o2sLhne

F). Boa 1331

Disu taway, NJ 08855-1331

LSA

Note: Attetic is calleu to the possibility that implementation of this standard may require use of subject mat-

ter coverec hy patent rights. By publication of this standard, no position is taken with respect to the existence or

validity ~f any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents

fir which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
Lsceoe of those patents that are brought to its attention.

Authcrizaduon to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
E.cctrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.


https://www.stdhive.com/standards/ieee-95-2002-pdf/

Introduction

[This introduction is not part of IEEE Std 95-2002, IEEE Recommended Practice for Insulation Testing of AC Electric
Machinery (2300 V and Above) With High Direct Voltage.]

Traditionally, the insulation of rotating machines has been tested for dielectric strength with alternating volt-
age. In 1952, attention was directed to testing with direct voltage. Since then, high direct voltage has been
widely used. Many reports of procedure and results are found in the IEEE Transactions with expressions of
widely differing opinion.

In 1957, the Insulation Subcommittee of the IEEE Rotating Machinery Committee appointed a working
group to review the existing literature and to prepare a guide for the conduct and interpretation ¢ high
direct-voltage insulation tests. It was found that many methods of making the tests have been used and .hat
there was no uniform opinion of their relative merits.

In 1971, the Insulation Subcommittee of the IEEE Rotating Machinery Committee appointed .. working
group to revise the existing guide to a recommended practice.

In 1996, the Materials Subcommittee of the IEEE Electric Machinery Committee apooir.*ad a \ forking group
to revise the existing recommended practice. The document has been updated in a i.:imoer of respects and
typical test results using the ramped voltage test method have been included.

At present there is wide usage of high direct voltage for insulation \>sting, but there are still areas of dis-
agreement regarding the utility of such tests. In this recommended. nrac ice every effort has been made to
state facts and to indicate what is not certain. This document gives (1e prasent opinion and evaluation of high
direct-voltage insulation testing of a large number of invettiga.ars vith experience in a wide area of test
activities.

Many of those who have used the methods described in tr..:=-“ecommended practice have found them to be
satisfactory and a valuable addition to other test nrocedures. It is hoped that the use of this recommended
practice will achieve more uniform results and & fui'er uiiderstanding and appreciation for the benefits of the
high direct-voltage dielectric test.

A general discussion of test proceduras, . co’aparison between alternating and direct-voltage testing, and
requirements for high voltage powei suplies may be found in Annex A of this recommended practice. For
background information on overvaltae testing, see Clause 8 of IEEE Std 56-1977 and see IEEE P62.2/
D232

Participants

This document was orig:nally developed by a working group of the Insulation Subcommittee of the IEEE
Rotating Machine.)» Committee. The members of this working group were:

C. D. Sidway, Chair
B. R. Loxley, Secretary

C E. Asbury J. L. Kuehlthau W. Schneider
J43. Askey H. M. Marsden H. R. Tomlinson
B. M. Cain G. L. Moses H. P. Walker

A. W. W. Cameron E. R. Scattergood W. A. Weddendorf
E. B. Curdts E. S. Yates

@Information on references can be found in Clause 2.
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WARNING

Due to high voltage used, dielectric tests should be conducted only "y experienced personnel, and
adequate safety precautions should be taken to avoid injury to pe.s :»nel and damage to property.

Copyright © 2002 IEEE. All rights reserved.
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IEEE Recommended Practice for
Insulation Testing of AC Electric
Machinery (2300 V and Above)
With High Direct Voltage

1. Overview

1.1 Scope

This recommended practice provides uniform methods fz: tecting insulation with high direct voltage. It
applies to stator (armature) windings of ac electric mact ‘nes -ated 2300 V or higher. It covers acceptance
testing of new equipment in the factory or in the field after installation, and routine maintenance testing of
machines that have been in service.

1.2 Purpose
The purpose of this recommended piacti>¢ is to:

a)  Provide uniform proc.du as tor performing high direct-voltage acceptance tests and routine mainte-
nance tests on the rai. arrcund insulation of windings of ac electric machines.

b)  Provide guidance 1. analyzing the variations in measured current versus applied voltage so that the
condition of t1e 1 sulation can be more effectively assessed.

c¢) Compare direc:\zitage testing with alternating voltage testing.

1.3 Applcaion and limitations

Testing of machine insulation may be conducted in the factory, in the field during installation, as a condition
v acuer ance, to verify the efficacy of repairs or maintenance, after a system disturbance or extended out-
age, and/r on a routine basis during the lifetime of the machine.

High direct-voltage acceptance tests are generally performed to provide some assurance that the winding
insulation has a minimum level of electrical strength. Because the inherent electrical strength of sound insu-
lation is well above the usual proof test value, failure during an acceptance test at an appropriate voltage
indicates the insulation is unsuitable for service.

Copyright © 2002 IEEE. All rights reserved. 1


https://www.stdhive.com/standards/ieee-95-2002-pdf/

