
ANSI/IEEE C37.081™-1981 (R2007)

An American National Standard

IEEE Guide for Synthetic Fault Testing of 
AC High-Voltage Circuit Breakers Rated 
on a Symmetrical Current Basis

Sponsor
Switchgear Committee
of the
IEEE Power Engineering Society

Secretariat

Institute of Electrical and Electronics Engineers, Inc
National Electrical Manufacturers Association

Approved September 14, 1978
Reaffirmed March 21, 2007

IEEE Standards Board

Approved December 1, 1980
Reaffirmed October 17, 1988

American National Standards Institute

© Copyright 1981 by
The Institute of Electrical and Electronics Engineers, Inc
345 East 47th Street, New York, NY 10017
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.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 11:56:38 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.081-1981

http://www.avadocuments.com/doc/ieee-c37-081-1981
http://www.avadocuments.com/doc/ieee-c37-081-1981


ii

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 which
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
IEEE Standard is subjected to review at least once 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 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 IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of all 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 technical 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 Standards Board
345 East 47th Street
New York, NY 10017
USA
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Foreword

(This Foreword is not a part of ANSI/IEEE C37.081-1981, IEEE Guide for Synthetic Fault Testing of AC High-Voltage Circuit
Breakers Rated on a Symmetrical Current Basis.)

This is a new guide developed to provide a basis for synthetic testing of circuit breakers and to establish the criteria for
testing to demonstrate the short circuit rating of circuit breakers.

The guide contains typical circuits for use in demonstrating interrupting capabilities, but these circuits are those in
general use and they should not exclude the development or introduction of additional circuits.

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

C.L. Wagner, Chair    
John D. Hopkins, Secretary    

J.E. Beehler (Executive Vice-Chairman of High Voltage Switchgear Standards)
W. E. Laubach (Executive Vice-Chairman of Low Voltage Switchgear Standards)

S. H. Telender (Executive Vice-Chairman of IEC Activities)
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This guide was prepared by the Working Group on Synthetic Testing of the Power Circuit Breaker Subcommittee. At
the time this guide was approved the working group had the following membership:

T. F. Garrity, Chair    

D. M. Benenson
R. G. Colclaser
C. F. Cromer
C. D. Fahrnkopf
J. Porter

J. G. Reckleff*
A. Rishworth
W. N. Rothenbuhler
E. Ruoss
G. St. Jean

H. N. Schneider
E. G. Solorzano
J. A. Urbanek
E. F. Veverka
G. A. Votta

*Chairman at time of publication

Organization Represented Name of Representative

Association of American Railroads ........................................................................... Vacant

Association of iron and Steel Engineers .................................................................... J. M. Tillman

Electric Light and Power Group ................................................................................ K. G. Adgate
J. E. Beehler
R. L. Capra (Alt)
H. G. Darron
H. F. Frus
K. D. Hendrix
R. L. Lindsey (Alt)
E. E. Ramm (Alt)
F. R. Solis

Institute of Electrical and Electronics Engineers....................................................... M. J. Beachy (Alt)
R. N. Bell (Alt)
H. H. Fahnoe
R. E. Friedrich
M. J. Maier
C. A. Mathews (Alt)
D. C. Musgrave (Alt)
G. W. Walsh
H. F. White

National Electrical Manufacturers Association ......................................................... A. P. Colaiaco
R. W. Dunham
D. G. Portman
G. A. Wilson
W. R. Wilson

Tennessee Valley Authority ...................................................................................... Robert C. St. Clair

Testing Laboratory Group ......................................................................................... L. Frier
E. J. Huber
R. W. Seelbach (Alt)

U.S. Department of the Army.................................................................................... Robert H. Bruck

U.S. Department of the Interior, Bureau of Reclamation .......................................... Edward M. Tomsic

U.S. Department of Defense, Defense Communications Agency ............................. Vacant

U.S. Department of the Navy, Naval Facilities Engineering Command ................... D. M. Hannemann
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An American National Standard

IEEE Guide for Synthetic Fault Testing of 
AC High-Voltage Circuit Breakers Rated 
on a Symmetrical Current Basis

1. Introduction

1.1 General

To develop and test high-voltage circuit breakers to meet present and future system capabilities requires demonstration
of performance at power levels in excess of the capacity of test laboratories or utility systems. Various means have
been developed in the past to extend test capabilities such as two part testing or unit testing. A major extension of test
capability results from the use of multiple source circuits.

ANSI C37.06-1979, [1] 1, establishes current and voltage requirements which may not be possible to achieve on direct
tests. Multiple source circuits, generally identified as synthetic circuits, can achieve the required characteristics.

1.2 Scope and Purpose

This guide is intended to provide a basis for synthetic testing of circuit breakers (see ANSI/IEEEC37.04-1979 [2]) and
to establish the criteria for testing to demonstrate the short-circuit current rating of circuit breakers on a single phase
basis.

It is recognized that other test requirements exist (such as capacitor switching, or line dropping) but they will be
reserved for future consideration.

The guide contains typical circuits for demonstrating interrupting capability. These circuits are those in general use
and their inclusion should not exclude the development of additional circuits to demonstrate specific capabilities.

The purpose of this guide is to establish criteria for synthetic testing 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.

1Numbers in brackets correspond to those of the References, Section 3 of this guide.
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2. Definitions

auxiliary circuit breaker: The circuit breaker used to disconnect the current circuit from direct connection with the
test circuit breaker.

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

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

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

distorted current: The current through the test circuit breaker which is influenced by the arc voltage of both the test
and auxiliary circuit breakers during the high current interval (Fig 9).

injected current: The current which flows through the test circuit breaker from the voltage source of a current
injection circuit when this circuit is applied to the test circuit breaker.

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

injection time: The time with respect to the power frequency current zero when the voltage circuit is applied.

post-arc current: The current which flows through the arc gap of a circuit breaker immediately after current zero, and
which has a substantially lower magnitude than the test current.

prospective current: The current that would flow if it were not influenced by the circuit breaker.

synthetic test: A test in which the major part of, or the total current, is obtained from one source (current circuit), and
the major part of, or all of the transient recovery voltage from a separate source or sources (voltage circuit).

test circuit breaker: The circuit breaker under test.

voltage circuit: That part of the synthetic test circuit from which the major part of the test voltage is obtained.

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

3. References

[1] ANSI C37.06-1979, Preferred Ratings and Related Required Capabilities for AC High-Voltage Circuit Breakers
Rated on a Symmetrical Current Basic (Consolidated Edition)2 

[2] ANSI/IEEE C37.04-1979, Rating Structure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current
Basis (Consolidated Edition, including Supplements C37.04a, C37.04b, and C37.04c) 

[3] ANSI/IEEE C37.09-1979, Test Procedure for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current
Basis (Consolidated Edition) 

2ANSI documents are available from The American National Standards Institute, 1430 Boardway, New York, N.Y. 10018.
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4. Short-Circuit Current Interruption Process

4.1 Circuit Breaker Performance During Interruption; Basic Intervals

The Circuit breaker has two basic positions: closed and opened. In the closed position the circuit breaker conducts full
current with negligible voltage drop across its contacts. In the open position it conducts negligible current but with full
voltage across the contacts. This defines two main stresses, the current stress and the voltage stress, that are separated
in time.

However, the main function of the circuit breaker is neither to conduct nor to isolate. It performs its main function in
changing from one condition to the other, that is, the switching operation. If closer attention is paid to the voltage and
current stresses during the interrupting test (Fig 1), three main intervals can be recognized.

Figure 1— Three Basic Intervals of Interrupting Process

4.1.1 High-Current Interval

The high-current interval is the time from contact separation to the significant change in arc voltage preceding the
interaction and high-voltage intervals.

4.1.2 Interaction Interval

The interaction interval is the time from the significant change in arc voltage prior to current zero to the time when the
current including the post arc current, if any, ceases to flow through the test breaker.

4.1.3 High-Voltage Interval

The high-voltage interval is the time from the moment when the current including the post arc current, if any, ceases
to flow through the test breaker to the end of the test.
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