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Abstract: As an aid in testing circuit breakers under conditions of switching capacitive currents syn-
thetic test circuits may be used. The design of the circuit should simulate the stress of actual service
conditions as closely as possible. A number of circuits are given as examples. The limitation of the
use of synthetic test methods is that the breaker under test must not display evidence of reignition
or restriking. The known circuits do not properly represent the interaction between the source and
the capacitive load under this condition. Such breakers must be tested using direct circuits.
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| EEE Standar ds documents are developed within the |EEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within |EEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of |EEE that have expressed an interest in participating 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, market, 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 |EEE 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 isrea-
sonable 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 |EEE Standard.

Comments for revision of |EEE Standards are welcome from any interested party, regardless of membership
affiliation with |EEE. Suggestions for changes in documents 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 1EEE, the
Institute will initiate action to prepare appropriate responses. Since |EEE Standards represent a consensus of
al concerned interests, it isimportant to ensure that any interpretation has also received the concurrence of a
balance of interests. For this reason, IEEE and the members of its societies and Standards Coordinating
Committees 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-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require use of subject matter covered by patent rights. By publication of this standard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which alicense may be required by an |EEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal useis granted by the
Ingtitute of Electrical 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, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

(Thisintroduction is not part of IEEE Std C37.083-1999, |EEE Guide for Synthetic Capecitive Current Switching Tests
of AC High-Voltage Circuit Breakers.)

Thisis a new guide developed to provide a basis for synthetic capacitive-current switching tests of circuit
breakers. It includes criteriafor testing to demonstrate the capacitor switching current rating of circuit break-
erson asingle phase basis.

The guide contains typical circuits for use in demonstrating capacitive current switching capabilities, but
these circuits are those in general use; they should not exclude the devel opment or introduction of additional
circuits.

There are major changes taking place in standards development in the area of capacitor switching. Within
the various standards organi zations the following changes are known:
— |EEE Std 37.09-1999, |EEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on
a Symmetrical Current Basis—Preferred Ratings and Related Capabilities is undergoing complete
revision.
— A new |EEE standard, |EEE Std 1247-1998, | EEE Standard For Interrupter Switches for Alternating
Current Rated Above 1000 Volts was approved.
— |EC 60056 (1987-03), High-Voltage Alternating Current Circuit Breakers, is also under complete
revision. From what is known it is expected that the test requirements will be more statistical in
nature with additional contact conditioning before the start of the test series.

The full impact of these revisions is not known at this time. The circuits and methods for testing shown in
this guide are expected to remain valid. There may be afuture need for modification in the voltage levels for
some of the tests.

The Standards Committee on Power Switchgear, C37, which reviewed and approved this standard, had the
following personnel at the time of approval:

H. Melvin Smith, Chair

Anne Bosma Robert Jeanjean Roger Sarkinen
Denis Dufournet Georges Montillet R. Kirkland Smith
Dave Galicia Eric Ruoss Guy St. Jean
Harold Hess John Tannery

The following members of the balloting committee voted on this standard:

Roy W. Alexander P L. Kolarik Hugh C. Ross

Bill W. J. Bergman David G. Kumbera Gerald Sakats
Anne Bosma Stephen R. Lambert Larry H. Schmidt
Ted Burse Alfred Leibold Donald E. Seay
James F. Christensen Albert Livshitz H. Melvin Smith
Stephen P. Conrad Glenn J. Luzzi R. Kirkland Smith
James M. Daly Deepak Mazumdar Bodo Sojka
Alexander Dixon L. V. McCall Guy St. Jean

J. J. Dravis Neil McCord Alan D. Storms
Gary R. Engmann Nigel P. McQuin William M. Strang
Marcel Fortin Yasin|. Musa David Swindler
Ruben D. Garzon Jeffrey H. Nelson Stan H. Telander
Mietek Glinkowski T.W. Olsen E. Rick Vanatta
Keith|. Gray Miklos J. Orosz Charles L. Wagner
Harold L. Hess David F. Peelo Peter G. H. Wong

Edward M. Jankowich

Gordon O. Perkins
David N. Reynolds

Larry E. Yonce
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When the IEEE-SA Standards Board approved this standard on 26 June 1999, it had the following

membership:
Richard J. Holleman, Chair Donald N. Heirman, Vice Chair
Judith Gorman, Secretary
Satish K. Aggarwal James H. Gurney Louis-Frangois Pau
Dennis Bodson Lowell G. Johnson Ronald C. Petersen
Mark D. Bowman Robert J. Kennelly Gerald H. Peterson
JamesT. Carlo E. G. “Al" Kiener John B. Posey
Gary R. Engmann Joseph L. Koepfinger* Gary S. Robinson
Harold E. Epstein L. Bruce McClung Akio Tojo
Jay Forster* Daleep C. Mohla Hans E. Weinrich
Ruben D. Garzon Raobert F. Munzner DonadW. Zipse
*Member Emeritus
Also included is the following nonvoting |EEE-SA Standards Board liaison:
Robert E. Hebner
Kim Breitfelder
|EEE Sandards Project Editor
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IEEE Guide for Synthetic Capacitive
Current Switching Tests of AC High-
Voltage Circuit Breakers

1. Overview

This guide gives requirements for the synthetic testing of circuit breakers under conditions of switching
capacitive currents. Thisis accomplished by simulating, as closely as possible, the stress conditions that may
exist in actual service.

The phenomena of restriking and reignition causes interactions between the source and the capacitive load
which, at present, cannot be simulated reliably by synthetic testing circuits described herein. Therefore, the
synthetic method may only validate performance if there are no instances of restrikes. In the case of acircuit
breaker that restrikes, direct tests would be required. See an aternative test method procedure in |EEE Std
C37.09-1999.1

The phenomena of prestriking during making tests allows the possibility of interruption of high-frequency
current during the closing operation. Such an interruption may cause reignition and would indicate that the
circuit breaker may require direct testing.

Isolated bank and cable switching making duties are provided by direct short-circuit making tests. There-
fore, no separate tests are required.

Due to cost considerations, synthetic circuits are not generally used to demonstrate making capabilities for
back-to-back capacitive current switching and open wire line charging. Direct testing methods should be
used to demonstrate these capabilities.

1.1 Scope

This guide provides a basis for synthetic capacitive current switching tests (see |IEEE Std C37.04-1999) and
to establish guidelines for testing to demonstrate the capacitive switching rating of circuit breakers on asin-
gle phase basis.

L nformation on references can be found in Clause 2.
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The guide contains typical circuits for demonstrating capacitive current switching capability. These circuits
arethosein general use and their inclusion should not exclude the devel opment of additional circuitsto dem-
onstrate specific capabilities.

1.2 Purpose

The purpose of this guide is to establish criteria for synthetic capacitive current switching tests and for the
proper evaluation of results. Such criteria will establish validity of the test method without imposing
restraints on innovation and improvement of test circuitry.

2. References

ANSI C37.06-1997, American National Standard for Switchgear—AC High-Voltage Circuit Breakers Rated
on a Symmetrical Current Basis—Preferred Ratings and Related Capabili'[ies2

|IEEE Std C37.04-1999, |EEE Standard Rating Structure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.

IEEE Std C37.09-1999, |EEE Standard Test Procedure for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.

|EEE Std C37.012-1979 (Reaff 1988), IEEE Application Guide for Capacitance Current Switching for AC
High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis.

|EEE Std C37.081-1981 (Reaff 1988), IEEE Guide for Synthetic Fault Testing of AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis.

3. Definitions

3.1 auxiliary circuit breaker: The circuit breaker used to disconnect the current circuit from direct connec-
tion with the test circuit breaker.

3.2 current circuit: That part of the synthetic test circuit from which the major part of the power frequency
current is obtained.

3.3 current injection method: A synthetic test method in which the voltage circuit is applied to the test cir-
cuit breaker before power frequency current zero.

3.4 direct test: A test in which the applied voltage, current, and recovery voltage are obtained from a single
power source, which may be comprised of generators, transformers, networks, or combinations of these.

3.5 distorted current: The current through the test circuit breaker that is influenced by the arc voltage of
both the test and auxiliary circuit breakers during the high-current interval.

3.6injected current: The current that flows through the test circuit breaker from the voltage source of acur-
rent injection circuit when this circuit is applied to the test circuit breaker.

3.7 injected-current frequency: The frequency of the injected current.

2ANSI publications are available from the Sales Department, American National Standards I nstitute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (http://www.ansi.org/).

SIEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, PO. Box 1331, Piscataway,
NJ 08855-1331, USA (http://www.standards.ieee.org/).
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