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Abstract: The following enclosed low-voltage ac power circuit breakers are covered in this 
standard: a) stationary or drawout type of two-, three-, or four-pole construction, with one or more 
rated maximum voltages of 1058 V, 730 V, 635 V (600 V for units incorporating fuses), 508 V, or 
254 V for application on systems having nominal voltages of 1000 V, 690 V, 600 V, 480 V, or 240 
V; b) unfused or fused circuit breakers; c) manually or power operated; and d) with or without 
electromechanical or electronic trip devices. Service conditions, ratings, functional components, 
temperature limitations and classifications of insulating materials, insulation (dielectric) withstand 
voltage requirements, test procedures, application, and the preferred ratings are discussed in this 
standard. 
 
Keywords: circuit breaker, fused circuit breaker, IEEE C37.13™, low-voltage ac power circuit 
breaker, open-fuse trip device, unfused circuit breaker 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 

IEEE documents are made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the 
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards 
Documents.” 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. 
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE. 
While IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the 
soundness of any judgments contained in its standards. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 
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.  

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Translations  

The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 
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 Secretary, IEEE-SA Standards Board  
 445 Hoes Lane  
 Piscataway, NJ 08854 USA 

Laws and regulations  

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements.  Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses.  These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies  

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, 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 
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Updating of IEEE Standards documents  

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.  

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten 
years old and has not undergone a revision process, 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 order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at 
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more 
information about the IEEE SA or IEEE’s standards development process, visit the IEEE-SA Website at 
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Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: 
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Patents 

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 by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std C37.13-2015, IEEE Standard for Low-Voltage AC Power Circuit Breakers 
Used in Enclosures. 

This revision of IEEE Std C37.13 incorporates a number of changes since the 2008 edition, but most 
significantly, it now includes preferred ratings previously in IEEE Std C37.16. 

ANSI C37.16 had historically been the responsibility of a NEMA working group. In 2003, this 
responsibility was transferred to the IEEE Standards Association. The Low Voltage Switchgear Devices 
subcommittee of the Switchgear Committee of the IEEE Power and Energy Society is now responsible for 
the ratings originally in IEEE Std C37.16. 

The 2009 edition of IEEE Std C37.16 contained preferred ratings for low voltage ac (635 V and below) and 
DC (3200 V and below) power circuit breakers. The present revision of IEEE Std C37.13 incorporates the 
preferred ratings for low voltage ac power circuit breakers from IEEE Std C37.16, so that the requirements 
for the circuit breakers and their preferred ratings are now in this edition of IEEE Std C37.13. 

This parallels changes occurring regarding low voltage dc power circuit breakers. The preferred ratings 
formerly in IEEE Std C37.16 are being incorporated in a revised edition of IEEE Std C37.14, presently in 
revision by the LVSD subcommittee of the Switchgear Committee. 

With approval of IEEE Std C37.13 and IEEE Std C37.14, IEEE Std C37.16 is to be superseded. 

Changes incorporated in this revision of IEEE Std C37.13 include the following:  

a) Incorporation of amendment 1 of IEEE Std C37.13a: 

1) Revision to include rated maximum voltages of 1058 V (1000 V nominal voltage) and 730 V 
(690 V nominal voltage). 

2) Establishment of dielectric test voltages for the new maximum voltages, as shown in the 
following equation: 

1000 +2 NomDEt VV =   

where 

VDEt = dielectric test voltage 
VNom = nominal voltage group 

Nominal voltages groups are as follows: 

⎯ 600 V (nominal voltage) and below 

⎯ 1000 V (nominal voltage) and below and abxove 600 V (nominal voltage) 

b) Ratings updated to address preferred ratings associated with rated maximum voltages of 730 Vac 
and 1058 Vac. 

c) Ratings for field circuit breakers were removed due to the withdrawal of IEEE Std C37.18 [B5]. 

d) All dc circuit breaker information has been removed, as this information will now be contained in 
IEEE Std C37.14. 

e) Added or revised definitions for the following terms: 

1) anti-pump 
2) clearing time 
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3) frame size 
4) low-voltage ac power circuit protectors 
5) silver-surfaced or equivalent 
6) trip-free 

f) Test requirements are replaced with references to ANSI C37.50 except for those requirements not 
yet included in ANSI C37.50-2012.   

g) Requirements for manual release devices are added. 
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IEEE Standard for Low-Voltage AC Power Circuit Breakers Used in 

Enclosures 

IMPORTANT NOTICE: This IEEE Standards is documents are not intended to ensure safety, 

security, health, or environmental protection, in all circumstances or ensure against interference 

with or from other devices or networks. Implementers of the IEEE Standards documents are 

responsible for determining and complying with all appropriate safety, security, environmental, 

health, and interference protection practices or regulatory requirements and all applicable laws and 

regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers. 

These notices and disclaimers appear in all publications containing this document and may be 

found under the heading “Important Notice” or “Important Notices and Disclaimers Concerning 

IEEE Documents.” They can also be obtained on request from IEEE or viewed at 

http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

The scope of This standard includes covers the following types and preferred ratings for enclosed 

low-voltage ac power circuit breakers: 
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a) Stationary or drawout type of two-, three-, or four-pole construction with one or more 

rated maximum voltages of 1058 V, 730 V, 635 V (600 V for units incorporating fuses), 508 

V, and or 254 V for application on systems having nominal voltages of 1000 V, 690 V, 600 

V, 480 V, and or 240 V respectively 

b) Unfused or fused type 

c) Manually operated or power operated, with or without electromechanical or electronic a 

trip devices system 

d) Fused drawout assemblies consisting of current-limiting fuses in a drawout assembly 

intended to be connected in series with a low-voltage ac power circuit breaker to form a 

nonintegrally fused circuit breaker 

NOTE—In this standard, the term circuit breaker shall mean enclosed low-voltage ac power circuit 

breaker, either fused or unfused. The term unfused circuit breaker shall mean a circuit breaker 

without either integrally or nonintegrally mounted fuses, and the term fused circuit breaker shall 

mean a circuit breaker incorporating current-limiting fuses, whether integrally mounted or 

nonintegrally mounted. 1 

This document applies to both integrally and nonintegrally fused circuit breakers. 
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1.2 Purpose 

This standard 

a) Establishes minimal functional requirements 

b) Establishes preferred rating structure 

c) Provides preferred ratings 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained). For dated references, only the edition cited applies. For undated 

references, the latest edition of the referenced document (including any amendments or corrigenda) 

applies. 

ANSI C37.16, American National Standard for Low-Voltage Power Circuit Breakers and AC Power 

Circuit Protectors—Preferred Ratings, Related Requirements, and Application Recommendations.2, 

3 

3 This standard is currently under revision as IEEE PC37.16. 
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ANSI C37.17, American National Standard for Trip Devices for AC and General Purpose DC Low-

Voltage Power Circuit Breakers.4 

ANSI C37.50-2012, American National Standard Switchgear Low-Voltage AC Power Circuit 

Breakers Used in Enclosures—Test Procedures. 1 

ASTM D 229, Standard Test Methods for Rigid Sheet and Plate Materials Used for Electrical 

Insulation. 2 

IEC 60073, Basic and safety principles for man-machine interface, marking and identification—

Coding principles for indicators and actuators. 3 

 

1 ANSI 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/). 

4 This standard is currently under revision as IEEE PC37.17. 

2 ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West 

Conshohocken, PA 19428-2959, USA (http://www.astm.org/). 

3 IEC publications are available from the Sales Department of the International Electrotechnical Commission, 3, rue de Varembé, 

P.O. Box 131, CH-1211 Geneva 20, Switzerland (http://www.iec.ch/). IEC publications are also available in the United States from 

the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA. 
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IEC 60947-2, Low-voltage switchgear and controlgear—Part 2: Circuit-breakers. 14 

IEC 60417, Graphical symbols for use on equipment.6 

IEEE Std 1™, IEEE Recommended Practice—General Principles for Temperature Limits in the 

Rating of Electrical Equipment and for the Evaluation of Electrical Insulation. 4, 5 

IEEE Std C37.17™, IEEE Standard for Trip Systems for Low-Voltage (1000 V and below) AC and 

General Purpose (1500 V and below) DC Power Circuit Breakers. 

IEEE Std 141™, IEEE Recommended Practice for Electric Power Distribution for Industrial Plants 

(IEEE Red Book™). 

IEEE Std C37.20.1™, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker 

Switchgear. 

14 IEC publications are available from the Sales Department of the International Electrotechnical Commission, 3, rue de Varembé, 

P.O. Box 131, CH-S1211 Geneva 20, Switzerland (http://www.iec.ch/). IEC publications are also available in the United States from 

the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA. 

4 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, 

USA (http://standards.ieee.org/). 

5 The IEEE standards or products referred to in this clause are trademarks owned by the Institute of Electrical and Electronics 

Engineers, Incorporated. 
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IEEE Std PC37.20.10™, (Draft 4, September 2015), Draft Standard for Definitions for AC (52 kV and 

below) and DC (3.2 kV and below) Switchgear Assemblies.6 

UL 94™, Standard for Tests for Flammability of Plastic Materials for Parts in Devices and 

Appliances.7 

UL 248-1™, Low-Voltage Fuses—Part 1: General Requirements. 

UL 746A™, Standard for Polymeric Materials – Short Term Property Evaluations. 17 

IEEE Std C37.100™, IEEE Standard Definitions for Power Switchgear.  

3. Definitions 

The definitions of terms in this standard or in other standards referred to in this standard are not 

intended to embrace all legitimate meanings of the terms. They are applicable only to the subject 

treated in this standard. 

6 This IEEE standards project was not approved by IEEE-SA Standards Board at the time this publication went to press. For 

information about obtaining a draft, contact the IEEE. 

7 UL standards are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 

(http://global.ihs.com/). 
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For the purposes of this standard document, the following terms and definitions apply. The 

Authoritative Dictionary of IEEE Standards Terms [B3]11 and IEEE Std C37.10012 Dictionary Online 

should be referenced consulted for terms not defined in this clause. 8 An asterisk (*) following a 

definition indicates that the definition in this standard is not contained in IEEE Std C37.100, while a 

dagger (†) indicates the definition differs from that in IEEE Std C37.100. 

anti-pump (pump-free) device: A device that prevents reclosing after an opening operation as long 

as the device initiating closing is maintained in the position for closing. 

clearing time (of a mechanical switching device): The interval between the time the actuating 

quantity in the main circuit reaches the value causing actuation of the release and the instant of final 

arc extinction on all poles of the primary arcing contacts. 

frame size: The maximum continuous current rating in amperes for all parts except coils and sensors 

of trip maximum continuous current rating in amperes for all parts except coils and sensors of trip 

systems and the fuses (for fused circuit breakers). 

low-voltage fused power circuit breaker: An assembly of an ac low-voltage power circuit breaker 

with either integrally mounted or nonintegrally mounted current-limiting fuses that function 

together as a coordinated protective device. † 

8IEEE Standards Dictionary Online subscription is available at: 

http://www.ieee.org/publications_standards/publications/subscriptions/prod/standards_dictionary.html. 

12 Information on references can be found in Clause 2. 
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low-voltage integrally fused power circuit breaker: An assembly of an ac low-voltage power circuit 

breaker with current-limiting fuses integrally mounted to the circuit breaker and that function 

together as a coordinated protective device.* 

low-voltage nonintegrally fused power circuit breaker: An assembly of an ac low-voltage power 

circuit breaker and a close-coupled fused drawout assembly nonintegrally mounted current-liming 

fuses that function together as a coordinated protective device.* 

open-fuse trip device: A device that operates to open (trip) all poles of a circuit breaker or definite 

purpose switching device in response to the opening, or absence, of one or more fuses integral or 

nonintegral to the circuit breaker switching device with which the device is associated. After 

operating, the device shall prevent closing of the circuit breaker switching device until a reset 

operation is performed. † 

primary disconnecting devices (of a switchgear assembly): Self-coupling separable contacts 

provided to connect and disconnect the main circuits between the removable element and the 

housing. 

NOTE—Primary disconnecting devices are often referred to as “primary disconnects.”9 

secondary disconnecting devices (of a switchgear assembly): Separable contacts provided to 

connect and disconnect the auxiliary and control circuit between the removable element and the 

housing. 

9Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement this standard. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 14:01:24 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.13-2015

http://www.avadocuments.com/doc/ieee-c37-13-2015
http://www.avadocuments.com/doc/ieee-c37-13-2015


NOTE—Secondary disconnecting devices are often referred to as “secondary disconnects.” 

silver-surfaced or equivalent: Metallic materials having satisfactory long-term performance that 

operate within the temperature rise limits established for silver-surfaced electrical contact parts and 

conducting mechanical joints. 

trip-free: The capability of a switching device to have the moving contacts return to and remain in 

the open position when the opening operation is initiated after the initiation of the closing operation, 

even if the closing force and command are maintained. Note that to help ensure proper breaking of 

the current that may be established, it may be necessary for the contacts to momentarily reach the 

closed position. Note that if the release circuit is completed through an auxiliary switch, electrical 

release will not take place until such auxiliary switch is closed. 

NOTE 2—See IEEE Std C37.13.1™ [B5] for definite purpose switching devices. 

4. Service conditions 

A circuit breaker conforming to this standard shall be suitable for operation up to and including all 

of its standard ratings, provided that 

a) The temperature of the air surrounding the circuit breaker is not below −5 °C. 
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NOTE—When properly applied in metal-enclosed switchgear or individual enclosures, a 

circuit breaker will operate within the limits of ambient temperature of the air surrounding 

the enclosure as specified in IEEE Std C37.20.1. 

b) The altitude does not exceed 2000 m (6600 ft). 

c) The relative humidity of the air surrounding the circuit breaker is such that there will be 

no condensation occurs on the circuit breaker parts at any time. 

d) None of the service conditions as listed in A.6.3 prevail. 

For application of circuit breakers under service conditions other than those in item a) through item 

d), see Annex A. 

5. Ratings 

5.1 General 

The rating of a circuit breaker is a designated limit of operating characteristics based upon service 

conditions in Clause 4 and shall include the following, as applicable: 

a) Rated maximum voltage(s) 
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b) Rated power frequency(s) 

c) Rated frame size 

d) Rated continuous current 

e) Rated short-time current 

f) Rated short-time current duration 

g) Rated short-circuit current at each rated maximum voltage  

h) Rated control voltage(s) 

The designated ratings in ANSI C37.16 this document are preferred, but are not considered to be 

restrictive. Manufacturers may choose to offer, and users may elect to require, ratings that differ 

from those in this standard. 

5.2 Rated maximum voltage 

The rated maximum voltage of a circuit breaker is the highest rms (root mean square) voltage, three-

phase or single-phase, at which it is designed to perform. The circuit breaker shall be rated at one or 

more of the following maximum voltages: 635 V, 508 V, or 254 V. For fused circuit breakers, the 635 

V rated maximum voltage becomes 600 V to match the fuse rating. 
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The preferred rated maximum voltages for unfused circuit breakers are 254 V, 508 V, 635 V, 730 V, 

or 1058 V. 

The preferred rated maximum voltages for fused circuit breakers are 254 V, 508 V, or 600 V. The 

upper limit of 600 V is established by the maximum voltage for fuses per UL 248-1. 

NOTE—The rated maximum voltages above correspond to nominal system voltages of 208 V (or 240 

V), 480 V, 600 V, 690 V, or 1000 V. 

5.3 Rated power frequency 

The rated power frequency of a circuit breaker is the frequency at which it is designed to operate. 

Preferred frequencies are 50 Hz, 60 Hz, or 50/60 Hz. Application at other frequencies should receive 

special consideration. 

5.4 Rated frame size 

The rated continuous current frame size of a circuit breaker is the designated limit of rms current at 

rated power frequency that it shall be required to carry continuously without exceeding the 

temperature limitations designated in Clause 7. The continuous current ratings of the various frame 

sizes are listed in ANSI C37.16.  
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The preferred rated frame sizes are 600 A, 800 A, 1600 A, 2000 A, 3000 A, 3200 A, 4000 A, 5000 A, or 

6000 A. 

5.5 Rated continuous current 

The rated continuous current of a circuit breaker equipped with direct-acting trip devices or fuses of 

a lower rating than the frame size of the circuit breaker is determined shall be affected by the rating 

of those devices. 

The circuit breaker rated continuous current capabilities are demonstrated by compliance with the 

applicable test requirements in ANSI C37.50. 

a) Circuit breakers with rated power frequency of 50 Hz shall be required to meet the 

temperature rise limits of Table 1 when tested in accordance with the continuous current 

test requirements of ANSI C37.50 at either rated power frequency of 50 Hz or 60 Hz. 

b)  Circuit breakers with rated power frequency of 60 Hz or 50 Hz/60 Hz shall be required to 

meet the temperature rise limits of Table 1 when tested in accordance with the continuous 

current test requirements of ANSI C37.50 at rated power frequency of 60 Hz. 
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