
IEEE Std C37.20.1™-2002
(Revision of IEEE Std C37.20.1-1993)

IE
E

E
 S

ta
n

d
ar

d
s C37.20.1TM

IEEE Standard for Metal-Enclosed
Low-Voltage Power Circuit Breaker
Switchgear

Published by 
The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

10 October 2002

IEEE Power Engineering Society

Sponsored by the
Switchgear Committee

IE
E

E
 S

ta
n

d
ar

d
s

Print:  SH95004
PDF:  SS95004

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/ieee-c37201-2002-pdf/


Copyright © 1998 IEEE All Rights Reserved 1

IEEE Std C37.20.1™-2002 (R2007)
 (Revision of IEEE Std C37.20.1-1993)

IEEE Standard for Metal-Enclosed Low-
Voltage Power Circuit Breaker 
Switchgear

Sponsor
Switchgear Committee
of the
IEEE Power Engineering Society

Reaffirmed 26 September 2007
Approved 13 June 2002

IEEE-SA Standards Board

Abstract: Low-voltage metal-enclosed switchgear—which contains either stationary or drawout, manually
or electrically operated low-voltage ac or dc power circuit breakers in individual grounded metal
compartments, in three-pole, two-pole, or single-pole construction—is covered. Rated maximum voltage
levels are 254V, 508V, or 635V (ac) and 300/325V, 800V, 1000V, 1200V, 1600V, or 3200V (dc). The
preferred continuous current ratings of the main bus in ac designs are 1600A, 2000A, 3000A, 3200A,
4000A, or 5000A. For dc designs, the preferred ratings are 1600A, 2000A, 2500A, 3000A, 4000A, 5000A,
6000A, 8000A, 10000A, or 12000A. The switchgear may also contain associated control, instruments,
metering, protective, and regulating devices as necessary. The standard deals with service conditions,
ratings, temperature limitations, and classification of insulating materials, insulation (dielectric) withstand
voltage requirements, test procedures, and application.
Keywords: circuit breaker, control, cumulative loading, current transformers, drawout, indoor,
instrumentation, load current-carrying, metering, outdoor, protection, stationary
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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
development 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 without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development 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
damage, 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
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied ‘‘AS IS.’’

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
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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

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

The IEEE and its designees are the sole entities that may authorize the use of the IEEE-owned certification marks and/or
trademarks to indicate compliance with the materials set forth herein.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to the 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.
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Introduction

(This Introduction is not a part of IEEE Std C37.20.1-2002, IEEE Standard for Metal-Enclosed Low-Voltage
Power Circuit Breaker Switchgear.)

This standard has been revised to reflect needed technical changes that have been suggested since the
last revision to IEEE Std C37.20.1 that was published in 1993. Major editorial and technical changes
have been incorporated. The more significant changes include the following:

a) Major expansion of text describing the design testing requirements in order to more fully
delineate objective test criteria and performance evaluation guidelines. In most cases, it is felt
that the text elaboration captures test requirements that were previously understood by test
laboratories and designers, but not adequately delineated in the document.

b) Addition of new definitions for mechanism-operated contact (MOC) and truck-operated
contact (TOC) switches, previously contained in IEEE Std C37.2-1996, but necessary to a full
understanding of metal-enclosed low-voltage power circuit breaker switchgear.

c) Expansion of discussion of the requirements for LV dc switchgear, including devices commonly
used in such switchgear, and coordination with on-going changes to related standards, including
IEEE Std C37.14TM-1999.a

d) Changes to coordinate with other documents in the IEEE Std C37.20.X series of documents,
particularly with IEEE Std C37.20.2TM-1999 for metal-clad switchgear. This coordination is
maintained on an ongoing basis so as to treat common subjects in an equivalent manner.

e) Addition of explanatory text related to short-circuit current ratings in 5.4.4.
f) Updating and expansion of requirements for control wiring in 7.1.3.
g) Conversion to the International System of Units (SI), the modernized metric system.

It is also noted that the altitude correction factors listed in Table 11 of this standard are under review
by an IEEE Switchgear Committee Working Group, PC37.100.1, on Common Requirements
for Power Switchgear. The old values are included in this document for reference until the
Working Group releases the new values, at which time the new values will supersede those in the
current Table 11.

This standard includes only the requirements for metal-enclosed low-voltage power circuit breaker
switchgear. These requirements were previously a part of IEEE Std C37.20TM-1969 (Reaff 1981), IEEE
Standard for Switchgear Assemblies Including Metal-Enclosed Bus (1974 consolidated edition). Other
types of equipment previously included in IEEE Std C37.20-1969 are incorporated in separate
publications.

The IEEE Switchgear Assemblies Committee was responsible for this revision.

This publication is one of a series covering switchgear assemblies as follows:

1) IEEE Std C37.20.1-2002, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit
Breaker Switchgear.

2) IEEE Std C37.20.2-1999, IEEE Standard for Metal-Clad Switchgear.
3) IEEE Std C37.20.3TM-2001, IEEE Standard for Metal-Enclosed Interrupter Switchgear.
4) IEEE Std C37.20.7TM-2001, IEEE Guide for Testing Medium-Voltage Metal-Enclosed

Switchgear for Internal Arcing Faults.

Copyright � 2002 IEEE. All rights reserved. iii

aInformation on references can be found in Clause 2.
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5) IEEE Std C37.21TM-1985, IEEE Standard for Control Switchboards.
6) IEEE Std C37.23TM-1987, IEEE Standard for Metal-Enclosed Bus and Calculating Losses in

Isolated Phase Bus.

Figure A depicts types of switchgear assemblies.

iv Copyright � 2002 IEEE. All rights reserved.

Figure A—Types of switchgear assemblies
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IEEE Standard for Metal-Enclosed
Low-Voltage Power Circuit Breaker
Switchgear

1. Scope

This standard covers metal-enclosed low-voltage power circuit breaker switchgear assemblies
containing, but not limited to, such devices as low-voltage power circuit breakers (fused or unfused);
other interrupting devices; switches, control, instrumentation, and metering; and protective and
regulating equipment.

This standard is concerned with enclosed, rather than open, indoor and outdoor switchgear
assemblies. It includes types of equipment that are part of secondary unit substations. It does not
apply to equipment covered by industrial control standards, communication switchboards,
communication switching equipment, switchboards for use on board ships, or dead-front distribution
switchboards.

In this standard, metal-enclosed low-voltage power circuit breaker switchgear shall be called LV
switchgear. For LV ac switchgear, the voltage shall be 1000V or below; for LV dc switchgear, the
voltage shall be 3200V or below.

2. References

This standard shall be used in conjunction with the following publications. When the publications
referenced in this standard are superseded by an approved revision, the revision shall apply.

ANSI C2-2002, National Electrical Safety Code� (NESC�), American National Standards Institute.1,2

ANSI C37.16-2000, Low-Voltage Power Circuit Breakers and AC Power Circuit Protectors: Preferred
Ratings, Related Requirements, and Application Recommendations.

Copyright � 2002 IEEE. All rights reserved. 1

1ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th

Floor, New York, NY 10036, USA (http://www.ansi.org).
2The NESC is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,

NJ 08855-1331, USA. (http://standards.ieee.org). National Electrical Safety Code and NESC are both registered trademarks and

service marks of the Institute of Electrical and Electronic Engineers, Inc.


