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Abstract: Equipment for three-phase alternating-current (ac) systems having a system voltage
above 1 kV nominal is discussed. Except for some definitions, this standard includes only phase-
to-ground insulation. The object of this standard is to guide the preparation of specifications for in-
sulation of the various items of equipment in a given installation.

Keywords: aiternating-current systems, insulation, system voltage, system voltage testing

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street, New York, NY 10017-2394, USA

Copyright © 1993 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 1993. Printed in the United States of America

ISBN 1-55937-405-5

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.



IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, 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 technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers, Inc. does not mean
that using such technology for the purpose of conforming to such standards is autho-
rized by the patent owner. It is the obligation of the user of such technology to obtain
all necessary permissions.




Introduction

(This introduction is not a part of IEEE Std 1313-1993, IEEE Standard for Power Systems—Insulation Coordination.)

This standard is a major revision of the previous standard, ANSI C92.1-1971, and presents the process of
insulation coordination. Two discrete areas are addressed: self-restoring and nonself-restoring insulation.
The statistical procedure of insulation coordination is applicable only for self-restoring insulations.

The basic lightning impulse insulation levels (BIL) and the basic switching impulse insulation levels (BSL)
for self-restoring insulations are statistically defined as the crest value of a lightning or switching impulse
test voltage at which the insulation exhibits a 90% withstand probability (or a 10% flashover probability).
The distribution of lightning or switching overvoltages is defined by a single value that is the crest value of
an overvoltage having a 2% probability of being exceeded. The statistical or probabilistic method for insula-
tion coordination allows for insulation failures to occur and attempts to quantify the probability of an insula-
tion flashover. This method statistically compares the voltage stresses on the insulation with the strength of
the insulation.

The conventional method for insulation coordination presently required for nonself-restoring insulations
consists of comparing the conventional BIL or BSL with the maximum lightning or switching overvoltage.
The probability of a flashover is not calculated using the conventional method.

For purposes of insulation coordination, maximum system voltages above 1 kV are divided into three volt-
age classes:

Medium Voltage. Greater than 1 kV and equal to or less than 72.5 kV.
High Voltage. Greater than 72.5 kV and equal to or less than 242 kV.
Extra-High and Ultra-High Voltage. Greater than 242 kV.

This standard, although applicable to the three voltage classes, places primary emphasis on voltages greater
than 242 kV. For the purposes of insulation coordination, extra-high and ultra-high voltages are considered
one class. Work on the medium- and high-voltage classes is now in progress in cooperation with the equip-
ment committees and, upon completion, this standard will be revised.

This standard applies only to phase-to-ground insulation except for some definitions. Future revisions will
treat phase-to-phase insulation and also the area of the lightning chopped wave insulation strength.

In the development of this standard, IEC Publication 71-1 (1976), Insulation coordination—Part 1: Terms,
definitions, principles, and rules, was used as the primary guide. The major differences between this stan-
dard and the IEC standard are as follows:

a) Maximum system voltage of 550 kV and 800 kV are used instead of 525 kV and 765 kV.

b)  Values of BILs and BSLs of 825 kV and 900 kV are used instead of 850 kV and 950 kV.

¢)  Values of BILs and BSLs above 1800 kV increase in increments of 125 kV, whereas in the IEC stan-
dard, increments of 150 kV are used.

d) The terms BIL and BSL are maintained in this standard, whereas the IEC standard uses the term
rated lightning (or switching) impulse withstand voltage.

e) In this standard, the specific combination of values of BIL and BSL for an apparatus is not specified.
In the IEC standard, a specific set of values of BIL are tied to each value of BSL.

Suggestions for improvement and revision of this standard will be welcome. They should be sent to the
IEEE Standards Department, 445 Hoes Lane, Piscataway, NJ 08855-1331.



