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Abstract: Indoor ac medium-voltage switches for use in enclosures for application in power 
circuits at voltages above 1 kV through 38 kV are covered in this standard. Stationary or drawout, 
manual or power operation, and fused or unfused are included. 
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Introduction 

This introduction is not part of IEEE Std C37.20.4-2013, IEEE Standard for Indoor AC Switches (1 kV to 38 kV) for 
Use in Metal-Enclosed Switchgear. 

This standard has been revised to reflect needed technical changes that have been suggested since the last 
revision was published, incorporating preferred ratings that were previously found in ANSI C37.22-1997 
[B1]a and harmonizing with IEEE Std C37.100.1-2007.b NEMA has turned over the rights to the preferred 
ratings contained in ANSI C37.22-1997 and is no longer responsible for Clause 5 and Clause 7 in this 
standard. 

This edition was prepared by the Switchgear Assemblies Subcommittee of the IEEE Switchgear 
Committee. Through this effort over the many years, the switchgear assemblies standards have been of 
extreme value to the industry. Further suggestions for improvement gained in the use of this standard are 
welcome. 

                                                 
a The numbers in brackets correspond to those of the bibliography in Annex A. 
b Information on references can be found in Clause 2. 
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IEEE Standard for Indoor AC Switches (1 kV to 38 kV) 

for Use in Metal-Enclosed Switchgear 

 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 

environmental protection, or ensure against interference with or from other devices or networks. 

Implementers of IEEE Standards documents are responsible for determining and complying with all 

appropriate safety, security, environmental, health, and interference protection practices 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 

 

This standard covers indoor ac switches rated above 1 kV through 38 kV for use in metal-

enclosed switchgear as follows: 

 

a) Stationary or drawout 

 

b) Manual or power operation 

 

c) Fused or unfused 
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The term "indoor" is intended to indicate that the enclosure provides a degree of protection to the 

switch and the enclosure may be suitable for indoor, outdoor, or other service conditions and 

complies with the requirements of switchgear assemblies as defined by IEEE Std C37.20.2-1999 ™ or 

IEEE Std C37.20.3-2001 ™.1 

 

This standard does not apply to subsurface load interrupting switches in IEEE Std C37.71-1984, 

switches intended for use in subsurface or pad-mounted switchgear in ANSI IEEE Std C37. 74™ 

72-1987 and ANSI C37.73-1998, or to high-voltage air switches in ANSI IEEE Std C37.30-1997 ™. 

 

NOTES 

 

Within this standard, the words "switch(es)" shall be considered to mean metal-enclosed, indoor, 

three-phase, ac medium-voltage switch(es) as defined by this scope. 

 

There are switch designs that have short-circuit current interrupting capability, and these devices 

are covered by this standard only to the extent of meeting the listed testing requirements. However, 

due to the additional capability, additional testing is required and the manufacturers should be 

consulted. 

 

 

1.2 Purpose 

 

The purpose of this standard is to provide the usual service conditions, definition of ratings, 

preferred ratings, design and production tests, construction requirements, and an application 

guide for the switches covered by this standard. This standard is based on criteria stated in IEEE 

Std C37.30™, ANSI C37.22-1997 [B1],2 IEEE Std C37.34™, and IEEE Std 1247™ -2005. 

 

 

1 Information on references can be found in Clause 2. 

 

2 The numbers in brackets correspond to those of the bibliography in Annex A. 
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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. 

 

When the standards referenced in this document are superseded by a revision approved by the 

issuing authority, the latest revision shall apply, except as noted for ANSI/IEEE Std 4-1978. 

 

ANSI C37.58 American National Standard for Switchgear Indoor AC Medium-Voltage Switches for 

Use in Metal-Enclosed Switchgear—Conformance Test Procedures.3 

 

ANSI/NFPA 70B-1998, Recommended Practice for Electrical Equipment Maintenance.4 

 

ANSI C37.57-1990, Metal-Enclosed Interrupter Switchgear Assemblies Conformance Testing. 

 

ANSI/IEEE Std. 1-1986 (R1992), General Principles for Temperature Limits in the Rating of Electric 

Equipment and for the Evaluation of Electrical Insulation. 

 

 

 

 

 

 

 

3 ANSI publications are available from the American National Standards Institute (http://www.ansi.org/). 

 

4 ANSI publications are available from the American National Standards Institute (http://www.ansi.org/). NFPA publications are 

available from the National Fire Protection Association (http://www.nfpa.org/). 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 14:45:40 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.20.4-2013

http://www.nfpa.org/
http://www.avadocuments.com/doc/ieee-c37-20-4-2013
http://www.avadocuments.com/doc/ieee-c37-20-4-2013


IEC 60420-1990 62271-105:2003, High Voltage Switchgear and Controlgear—Part 105: alternating 

current Switch-Fuse Combinations.5 

 

IEEE Std C37.20.2-1999 ™, IEEE Standard for Metal-Clad Switchgear.6, 7 

 

IEEE Std C37.20.3™ -2001 IEEE Standard for Metal-Enclosed Interrupter Switchgear. 

 

IEEE Std C37.30™ -1997 IEEE Standard Requirements for High-Voltage Switches.  

 

IEEE Std C37.34™ -1994 IEEE Standard Test Code for High-Voltage Air Switches. 

 

IEEE Std C37.40™ -1993, IEEE Standard Service Conditions and Definitions for High-Voltage 

Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and 

Accessories. 

 

IEEE Std C37.74™ 71-2001, IEEE Standard Requirements for Three-Phase, Manually Operated 

Subsurface, Vault, and Pad-Mounted Load-Interrupter Switchgear and Fused Load-Interrupter 

Switchgear for Alternating Current Systems Up to 38 kV. 

 

IEEE Std C37.100-1992 1™-2007, IEEE Standard Definitions of Common Requirements for High 

Voltage Power Switchgear Rated Above 1000 V. 

 

 

 

5 IEC publications are available from the Sales Department, International Electrotechnical Commission (http://www.iec.ch/). IEC 

publications are also available in the United States from the American National Standards Institute (http://www.ansi.org/) 11 West 

42nd Street, 13 Floor, New York, NY 10036, USA. 

 

6 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, 

Inc. 

 

7 IEEE publications are available from The Institute of Electrical and Electronics Engineers (http://standards.ieee.org/). 
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IEEE Std C37.73-1998, IEEE Standard Requirements for Pad-Mounted, Fused Switchgear. 

 

ANSI/IEEE Std 4™, IEEE Standard Techniques for High-Voltage Testing. 2 

 

IEEE Std 1247TM -1998, 2005 IEEE Standard for Interrupter Switches for Alternating Current, Rated 

above 1000 Volts. 

 

NEMA CC1-1993, Electric Power Connections for Substations.8 

 

ANSI/NFPA 70-1999, National Electrical Code.3 

 

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

Symmetrical Current Basis.4 

 

 

 

 

 

 

 

2 The 1978 standard is used instead of the 1995 revision because the 1995 revision does not include critical test techniques needed 

for switchgear testing. When the 1995 version of IEEE 4 is suitably revised, it will be officially recognized and will become part of 

this revision of C37.20.4. 

 

8 NEMA publications are available from Global Engineering Documents (http://global.ihs.com/) the National Electrical 

Manufacturers Association, 1300 N. 171 Street, Suite 1847, Rosslyn, VA 22209, USA. 

 

3 ANSI/NFPA publications are available from the National Fire Protection Association, 1 Batterymarch Park, PO Box 

9101,Quincy, MA 02269, USA. 

 

4 ANSI/IEEE and IEEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445 

Hoes Lane, PO Box 1331, Piscataway, NJ 08855-1331, USA. Copies are also available from the Sales Department, American 

National Standards Institute, 11 West 42nd Street, 13 Floor, New York, NY 10036, USA. 
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3. Definitions 

 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this clause.9 

 

The definitions of terms contained 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. 

 

If a term is standard, the definition in IEEE Std C37.100-1992 applies. An asterisk (*) following a 

definition indicates that the definition in this standard is not contained in IEEE Std C37.100-1992 while 

a dagger ( ) indicates that the definition differs from that in IEEE Std C37.100-1992. Some terms and 

definitions given in IEEE Std C37.100-1992 are repeated in this standard for clarity. Some definitions 

are copied from IEEE Std 1247-1998. 

 

bypass switch: A nonload break switch used in parallel with another device such that closing the 

bypass switch will commutate current flow in the parallel device and allow it to be removed from 

the circuit. Example: This switch is used in switchgear for bypass feeders and in transfer bus 

schemes. 

 

integral switch and fuse switch: A switch in combination with fuses. The fuses may be A switch 

intended to operate with power fuses connected in series, directly attached to or in close 

proximity (series connected) to the switch. * 

 

3.2 conformance tests: Tests made to demonstrate compliance the applicable standards. The test 

specimen is normally subjected to all planned production tests prior to initiation of the conformance 

test program. Reference ANSI C37.58-1990 applies.  

 

9 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/. 
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NOTE—The confonnance tests may, or may not, be similar to certain design tests. Demonstration 

of margin (capability) beyond the standards is not required. 

 

3.3 design tests: Tests made by the manufacturer to determine the adequacy of the design of a 

particular type, style, or model of equipment or its component parts to meet its assigned ratings and to 

operate satisfactorily under normal service conditions or under special conditions, if specified, and 

which may be used to demonstrate compliance with applicable industry standards.  

 

NOTES 

 

1—Design tests are made on representative apparatus or prototypes to verify the design analysis 

and calculation methods and to substantiate the ratings assigned to all other apparatus of 

basically the same design. These tests are not intended to be made on every design variation or 

to be used as part of normal production. The applicable portion of these designs tests may also 

be used to evaluate modifications of a previous design and to ensure that performance has not 

been adversely affected. These data from previous similar designs may also be used for current 

designs, where appropriate. Once made, the tests need not be repeated unless the design is 

changed so as to modify performance. 

 

2—Design tests are sometimes called "type tests." 

 

3.4 disconnecting switch (or isolating switch): A mechanical switching device used for changing the 

connections in a circuit, or for isolating a circuit or equipment from the source of power. 

 

NOTE—It is required to carry normal load current continuously, and abnormal or short-circuit 

currents for short intervals as specified. It is also required to open or close circuits either when 

negligible current is broken or made, or when no significant change in the voltage across the 

terminals of each of the switch poles occurs. Synonym: isolating switch [IEEE Std C37.100-1992]. 

 

3.5 field tests: Tests made after the switch has been installed at its place of utilization.
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3.6 grounding switch: A mechanical switching device by means of which a circuit or piece of 

apparatus may be electrically connected to ground [IEEE Std C37.100-1992]. 

 

3.7 integral switch and fuse: A switch and fuse assembly mounted on the same frame.* 

 

3.9 interrupter switch: A switching device, designed for making specified currents and breaking 

specified steady state currents [IEEE Std 1247-1998]. 

 

production tests: Tests made for quality control by the manufacturer on every device or on 

representative samples, or on parts or materials as are required to verify during production that 

the product meets the design specifications and applicable industry standards.  

 

Certain quality assurance tests on identified critical parts of repetitive high-production devices 

may be tested on a planned statistical sampling basis. 

 

NOTE—Production tests are sometimes called "routine tests."10 

 

3.11 selector switch: A switch arranged to permit connection of a conductor to any one of a 

number of other conductors [IEEE Std C37.100-1992]. 

 

3.12 service disconnect: A device used in service equipment as defined in ANSI/NFPA 70-1999. 

 

 

switch: A device designed to close or open, or both, one or more electric circuits [IEEE Std C37.100-

1992]. 

 

NOTE—In this standard, the term "switch" does not imply that the device has interrupting 

capability. A switch may not be capable of making or breaking current. 

 

10 Notes 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 14:45:40 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C37.20.4-2013

http://www.avadocuments.com/doc/ieee-c37-20-4-2013
http://www.avadocuments.com/doc/ieee-c37-20-4-2013


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

operate within the limits established for tin-surfaced electrical contact parts and conducting 

mechanical joints.* 

 

3.15 unfused switch: A switch that has no power fuses directly attached to or in close proximity 

(series connected) to the switch.* 

 

 

4. Service conditions 

 

Clause 2 of IEEE Std C37.100.1 -2007 does not apply. 

 

Usual service conditions—Switches conforming to this standard are intended to be used in metal-

enclosed switchgear and shall be subject to the normal service conditions in accordance with IEEE Std 

C37.20.2-1999™ or IEEE Std C37.20.3-2001. 

 

 

5. Ratings 

 

Clause 4 of IEEE Std C37.100.1 -2007 does not apply. 

 

The common ratings of switches, including their operating devices and auxiliary equipment, 

should be selected from the following: 

 

 

a)  Rated maximum voltage (Ur) 

 

b)  Rated insulation level (Ud), (Up) 

 

c)  Rated power frequency (fr) 
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d)  Rated continuous current (Ir) 

 

e)  Rated short-time withstand current (Ik) 

 

f)  Rated duration of short circuit (tk) 

 

g)  Rated peak withstand current (Ip) 

 

h)  Rated load-switching current 

 

i)  Rated fault-making current 

 

j)  Rated cable-charging switch current 

 

k)  Rated unloaded transformer switching current 

 

l)  Rated electrical operations 

 

m)  Rated mechanical operations 

 

n)  Rated supply voltage of closing and opening devices and of auxiliary circuits (Ua)  

 

The following types of switches shall have the ratings listed in Table 1. Other ratings are optional as 

established by the manufacturer. 
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Table 1—Required and optional ratings for AC switches use  

in metal-en closed interrupter (MEI) switchgear 

Rating Load current 

interrupter switches 

Disconnect, bypass,  

or selector switches 

Grounding 

switches 

Rated maximum voltage (Ur) X X X 

Rated insulation level (Ud\ (Up) X X X 

Rated power frequency (fr) X X X 

Rated continuous current (Ir) X X  

Rated short-time withstand current 

(Ik) 

X X X 

Rated duration of short circuit (tk) X X X 

Rated peak withstand current (Ip) X X X 

Rated load-switching current X   

Rated fault-making current X  xa 

Rated fault-making current for 

integral switch and fuse 

xb   

Rated cable charging switching 

current 

xb   

Rated unloaded transformer 

switching current 

xb   

Rated electrical operations X   

Rated mechanical operations X X X 

 

a Optional rating. 

 

b The short-circuit rating of a switch in combination with fuses (an integral switch and fuse) may be different from the fault-making 

current rating of the switch alone. The integral switch and fuse short-circuit current rating is established by a fault making test as 

specified by 6.13. This rating is dependent on the type of fuse designated and the rated interrupting current of the fuse. An 

integral switch and fuse may be applied at a short-circuit current rating that is higher than the rated short-time withstand and 

rated peak withstand currents of the switch alone.
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5.1 General 

 

The preferred ratings in this standard values for the ratings are listed in ANSI C37.22 1997. These 

ratings are preferred and are not considered restrictive. The ratings of switches are designations 

of limits under specified conditions of ambient temperature, temperature rise, and so on etc. 

 

Some of the ratings are repeated in this standard clarity and ease of reading. Where the rating is 

the same as that contained in IEEE Std 1247-1998, this has been indicated. 

 

The ratings of a switch, as designated by the manufacturer, shall be marked on the standard 

nameplate in accordance with 7.10. 

 

 

5.2 Required ratings 

 

The following types of switches shall have the listed ratings. Other ratings are optional as 

established by the manufacturer. 

 

 

5.2.1 Load current interrupter switches 

 

a) Rated maximum voltage 

 

b) Rated Lightning impulse withstand voltage  

 

c) Rated power frequency withstand voltage 

 

d) Rated power frequency 

 

e) Rated continuous current 
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