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IEEE Standards documents are developed within the Technical Committees of the3BEiEties and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serveilycdumtawithout
compensation. They are not necessarily members of the Institute.ahidarsts developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as thdss anitside 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 &fadwkss not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and sereidds teéascope of the IEEE
Standard. Furthermore, the viewpoint expressed at the time gasfais approved and issued is subject to change
brought about through developments in the state of the art and comments receivecfsoof thee standard. Every
IEEE Standard is subjected to review at least once every five years for revisiofiimnaéan. When a document is
more than five years old, and has not been reaffirmed, it is reasonable to conclude that its, edthteungh still of
some value, do not wholly reflect the present state of the art. Userawtioned 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 pantyleeg of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of textwitigether
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portitasdefds as they relate to
specific applications. When the need for interpretations is brought to the attention othEH#EStitute will initiate
action to prepare appropriate responses. Since IEEE Standards representsusafsall concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balaasts. iRbr this reason
IEEE and the members of its technical committees are not able to providgan response to interpretation requests
except in those cases where the matter has previously received éomsideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA

Corrected Edition
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Foreword
(This Foreword is not a part of ANSI/IEEE C37.20.3-1987, IEEE Standard for Metal-Bddidsrrupter Switchgear.)

This standard includes only the requirements for metal-enclosed interrupter switchgearrdd@rements were
previously a part of ANSI/IEEE C37.20-1969 (R 1981), IEEE Standard for Switchgear Assemblies Including Metal-
Enclosed Bus (1974 Consolidated Edition). Other types of equipment previously included inER¥SEB7.20-

1969 (R 1981), will now be incorporated in separate publications.

ANSI/IEEE C37.20 has for many years covered all switchgear asgsniitiuding metal-enclosed bus. Standards
committees of IEEE Switchgear Assemblies Subcommittee and NEMA Power SwitchgesmbNes Technical
Committee recommended that the document be further developed and, where appropnatégubesections be
identified with their own standards. This approach also identifies with the Conforfiestcerocedure Standards.

This edition was prepared by the Power Switchgear Assemblies Technical CommittesnalN&iectrical
Manufacturers Association (NEMA). NEMA is responsible for Section 4, Ratings and Section 6uCtmrst

The Switchgear Assemblies Subcommittee of the IEEE Switchgear Committespiansible for Section 2,
Definitions, Section 3, Service Conditions; Section 5, Tests; Section 7, General Appl@atiditions; and Section 8,
Handling, Storage, and Installation.

A working group of the NEMA Power Switchgear Assemblies Technical Committee revised ANSI/IEEE C37.23-
1970, IEEE Guide for Calculating Losses in Isolated-Phase Bus, to includenSof ANSI/IEEE C37.20, Metal-
Enclosed Bus. The document updates the material for metal-enclosed condludiading cable bus. The IEEE
Switchgear Assemblies Subcommittee refined and expanded the document.

The following documents were developed for each product type based on ANSI/IEEE C37.20 (see Fig A).

C37.20.1 Metal-Enclosed Low-Voltage Power Circuit-Breaker Switchgear (1000 V and)Belo
C37.20.2 Metal-Clad and Station-Type Cubicle Switchgear (Above 1000 V)

C37.20.3 Metal-Enclosed Interrupter Switchgear (Above 1000 V)

C37.21 Control Switchboards

C37.23 Metal-Enclosed Bus and Guide for Calculating Losses in Isolated Phase Bus

Through this joint effort over the many years, the switchgear assemblieasds have been of extreme value to the
industry and further suggestions for improvement gained in the use of this standard wit draede

The Standards Committee on Power Switchgear, C37, which reviewed and dppis\atandard had the following
personnel at the time of approval:

W. E. Laubach, Chair
Charles H. White, Secretary
W. N. Rothenbuhler, Executive Vice-Chairman of High-Voltage Switchgear Standards
S. H. Telender,Executive Vice-Chairman of Low-Voltage Switchgear Sandards
D. L. Swindler, Executive Vice-Chairman of IEC Activities

Organization Represented Name of Representative
Association of AMErican RAITOAUS ........ccooiiiiiiiiiiiiie e mreeeen et e e bt ee e e srnreee e (\acant)
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Association of Iron and Steel ENQGINEEIS ......cooiuiiii it emmreee et e J. M. Tillman
Electric Light and POWET GIOUP .......ciitiiiiaiieiie ettt ee st memeeean s e sbee e e st e D. O. Craghead

R. L. Capra(Alt)

D. A. Ditzler (Alt)

K. D. Hendrix

David E. Soffrin(Alt)

T. D. Weston
J. H. Provanzanglt)

Institute of Electrical and EleCtronics ENQINEEIS .........coiiiiiiariiiiie et eeem H. W. Mikulecky
M. J. Beachy(Alt)

G. R. Hanks
R. P. Jacksor(Alt)

E. W. Schmunk

C. A. Schwalbe

C. E. Zanzie
National Electrical Manufacturers ASSOCIAION ..........c..eeiiiiuieiismmmemn ettt e G. A. Wilson
R. O. D. Whitt
T. L. Fromm
R. A. McMaster
TennesSee Valley AULNOTITY .. .....oooiiiiiie ettt e mmeene e bbb e s Robert C. St. Clair
TESHING LADOTrAtOrY GrOUP ...ttt e e mmeene e e be e e e ke e e e aeb e e e s enb b ee e e naeas L. Frier
W. T. O'Grady
R. W. SeelbachAlt)
US Department Of the AMMY ...t e bttt een e e eanbeeea e e H. K. Snyder
US Department of the Interior, Bureau of Reclamation................ucuvieiirivierininiciieee e R..H. Auerbach
US Department of Defense, Defense COMMUNICAtIONS AQENCY. curmnnvvrririiiirieieniiieeeesatieeesessieieees e (Vacant)
US Department of the Navy, Naval Construction Battalion Centel.........coovoiiiiiireeieeeieiiiiieee e LRClark
Western Area POWET AULNOTILY ........uii it ettt e e e e eene s G. D. Birney

The Switchgear Assemblies Subcommittee of the IEEE Switchgear Comihite@repared and approved this
standard had the following personnel:

S. C. Atkinson Chair

A. Alsaker J. Joannou J. C. Scott

C. Burland A. J. Kalvaitis J. F. Sellers
A. P. Colaiaco W. E. Laubach S. D. Smith

J. J. Dravis J. J. Mikos E. M. Spencer
R. P. Ehas M. Olender S. H. Telander
F. C. Farrell G. O. Perkins

H. G. Frus J. Rule

The Power Switchgear Assemblies Technical Committee of the NEMAcI®year Section that prepared and
approved this standard had the following personnel:

S. H. Telender Chair
C. White, Secretary

M. Boyle W. E. Laubach D. Swindler
E. Dvorak J. Laughlin C. L. Welter
K. Hanke R. K. Leidy

H. Hornhorst M. Shepnew
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SWITCHGEAR ASSEMBLIES

METAL-ENCLOSED
POWER SWITCHGEAR
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C37.20.1
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€37.20.2
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C37.20.2
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INTERRUPTER (MEI)
C37.20.3

Figure A —Types of Switchgear Assemblies
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An American National Standard

|IEEE Standard for Metal-Enclosed
Interrupter Switchgear

Corrections are indicated by vertical bars in the margins opposite the areasgd.cha

1. Scope and References

1.1 Scope

This standard covers metal-enclosed interrupter switchgear asseoditaining but not limited to such devices as
interrupter/switches, selector switches, power fuses, control, instrumentatioregarthg, and protective equipment.
It includes, but is not specifically limited to, equipment for the control and protectigpafatus used for distribution
of electrical power.

This standard is concerned with enclosed, rather than open, switchgeabla&sseated above 1000 V. It includes
equipments that are part of primary and secondary unit substations. It does not include lgisl ingbstation
equipments, nor switching devices mounted integrally within a transformer enclosure

In this standard the metal-enclosed interrupter switchgear shall be Ig&leslvitchgear.

1.2 References

[1] ANSI C2-1987, American National Standard National Electrical Safety €ode.

[2] ANSI C37.47-1981, American National Standard Specifications for Distribution Fusenbiscting Switches,
Fuse Supports, and Current-Limiting Fuses.

[3] ANSI Z35.1-1972, American National Standard Specifications for Accident Riene3igns.
[4] ANSI Z55.1-1967 (R 1973), American National Standard Gray Finishes for Industrial Appamdt&sjuipment.

[5] ANSI/IEEE C37.2-1979, IEEE Standard Electrical Power System Device Functionexsfmb

1 ANSI publications are available from the Sales Department risareNational Standards Institute, 1430 Broadway, New York 18018,

2 ANSI/IEEE publications are available from the Institute of Electrical and Elécr&ngineers, Service Center, 445 Hoes | ®@ Box 1331,
Piscataway, NJ 08855-1331. Copies are also available from the Sales Departmeita\National Standards Institute, 1430 &itevay, New
York, NY 10018.
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ANSI/IEEE C37.20.3-1987 IEEE STANDARD FOR METAL-ENCLOSED

[6] ANSI/IEEE C37.24-1971 (R 1984), IEEE Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-
Clad Switchgear.

[7] ANSI/IEEE C37.100-1981, IEEE Standard Definitions for Power Switchgear.
[8] ANSI/IEEE C57.13-1978 (R 1986), IEEE Standard Requirements for Instrument Transformers.

[9] ANSI/IEEE Std 1-1986, IEEE Standard General Principles for Temperature Limits in timg R& Electric
Equipment and for the Evaluation of Electrical Insulation.

[10] ANSI/IEEE Std 4-1978, IEEE Standard Techniques for High-Voltage Testing.
[11] ANSI/IEEE Std 100-1984, IEEE Standard Dictionary of Electrical and Electronics Terms.
[12] ANSI/IEEE Std 141-1986, IEEE Recommended Practice for Electric PowerbDigiri for Industrial Plants.

[13] ANSI/IEEE Std 142-1982, IEEE Recommended Practice for Grounding of Industrial and CaahrReveer
Systems.

[14] ANSI/IEEE Std 241-1983, IEEE Recommended Practice for Electric Powen&ysteCommercial Buildings.

[15] ANSI/IEEE Std 242-1986, IEEE Recommended Practice for Protection and Coordinatiodustrial and
Commercial Power Systems.

[16] ANSI/IEEE Std 344-1975, IEEE Recommended Practices for Seismic Qualification oflEl&ipment for
Nuclear Power Generating Stations.

[17] ANSI/IEEE Std 446-1987, IEEE Recommended Practice for Emergency and Standby Powers Spst
Industrial and Commercial Applications.

[18] ANSI/NFPA 70-1987, National Electrical Code.

[19] ANSI/UL 486A-1982, Wire Connectors and Soldering Lugs for Use With Copper Condfictors.

[20] ASTM B117-85, Standard Method of Salt Spray (Fog) Tessting.

[21] ASTM D229-82, Standard Method of Testing Rigid Sheet and Plate Materials Used tac&léesulation.
[22] ASTM D714-56 (R 1981), Standard Method of Evaluating Degree of Blistering of Paints.

[23] ASTM D1535-80, Standard Method of Specifying Color by The Munsell System.

[24] ASTM D1654-79 (R 1984), Standard Evaluation of Painted or Coated Specimens SubjeCemiotive
Environments.

[25] ASTM D2303-85, Standard Test Method for Liquid-Contaminant, Inclined-Plane Tracking of Erosion of
Insulating Materials.

[26] ASTM G21-70 (R 1980), Standard Practice for Determining Resistance of SyntheticeRoljuhaterials to
Fungi.

3 The National Electrical Code is published by the National Fire Protestisaciation, Batterymarch Park, Quincy, MA 02269pi@s are also
available from the Sales Department, American National Standatdatsl430 Broadway, New York, NY 10018.

4 ANSI/UL publications are available from Underwriters Laboratories Inc,iathin Stock, 333 Pfingsten Road, Northbrook, 0062.

5 ASTM publications are available from American Society for Testing and Méteti916 Race St, Philadelphia, PA 19103.
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[27] NEMA CC1-1975, Electric Power Connectors for Substatfons.

[28] NEMA WC5-1973, Thermoplastic-Insulated Wire and Cable for the Transmission anithidist of Electrical
Energy (ICEA S-61-402).

[29] NEMA WC7-1971 (R 1976), Cross-Linked-Thermosetting Polyethylene-Insulated Wire and fGalile
Transmission and Distribution of Electrical Energy (ICEA S-66-524).

[30] NEMA Bulletin No 77-1973 (R 1975), Guide Lines for Warning Labels.
[31] NEMA LI1-1983, Industrial Laminated Thermosetting Products.

[32] Federal Specification PPP-T-45B.

2. Definitions

The definitions of terms contained in this standard, or in other standards referred tetarttigsd are not intended to
embrace all legitimate meanings of the terms. They are applicable only to the subjedtitréais standard.

If a term is not defined in this standard, the definition in ANSI/IEEE C37.100.19§]a|[)1J]Iies. An asterisk (*)
following a definition indicates that the definition in this standard is not contained in ANSI/IEEE C37.100-1981 [7]
while a dagger (1) indicates the definition differs from that in ANSI/IEEE C37.100-1981 [7].

2.1 switchgear:A general term covering switching and interrupting devices and their combination with asbociat
control, instrumentation, metering, protective and regulating devices, also asseufitiese devices with associated
interconnections, accessories and supporting structures used primarily in connection with thdomgenerat
transmission, distribution, and conversion of electric power.t

2.1.1 switchgear assembly (see Fig A&n assembled equipment (indoor or outdoor) including, but not limited to,
one or more of switching, interrupting, control, instrumentation, metering, protective aratireggdevices, together
with their supporting structures, enclosures, conductors, electric interconnections, asdriex.d

2.1.2 metal-enclosed power switchgeas switchgear assembly completely enclosed on all sides and top with sheet
metal (except for ventilating openings and inspection windows) containing primargr gircuit switching or
interrupting devices, or both, with buses and connections and may include control and auxiliasy. dedess to the
interior of the enclosure is provided by doors or removable covers.t

metal-enclosed interrupter switchgear.Metal-enclosed power switchgear including the following equipment as
required:

1) Interrupter switches

2) Power fuses (current limiting or noncurrent limiting)

3) Bare bus and connections

4) Instrument transformers

5) Control wiring and accessory devices

The interrupter switches and power fuses may be stationary or removable (JirggweutVhen removable type,
automatic shutters that cover primary circuit elements when the adaeoglement is in the disconnected, test, or
removed position, and mechanical interlocks are to be provided for proper operatingeequen

2.2 qualifying terms: (Relating to types of enclosures, ventilation methods, etc).

6 NEMA publications are available from the National Electrical Manufacs Association, 2101 L Street, NW, Washington, DC Z003

"This publication is available from the Director, US Navy Publications and myiS&rvice, Eastern Division, 700 Robbins ARhjladelphia, PA
19111.

8 The numbers in brackets correspond to those of the references in 1.2.
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1) The following qualifying terms are defined in ANSI/IEEE Std 100-1984 [11] and the userriedete the
definitions given therein:
accessible
enclosed
isolated
ventilated
2) The following qualifying terms are defined in ANSI/IEEE C37.100-1981 [7] and the user is referred to the
definitions given therein:
enclosure
flame-resistant (retardant)
indoor
metal-enclosed
outdoor
resistant (suffix)
secondary
ventilated enclosure

2.3 common or related termsThe following common or related terms are defined in ANSI/IEEE C37.100-1981 [7]
and the user is referred to the definitions given therein:

asymmetrical

auxiliary switch

bus

connected position

continuous current tests

disconnected position

drawout-mounted device

ground bus

main (primary switchgear connections)

primary disconnecting devices

removable element

secondary and control wiring

silver surfaced

stationary mounted device

symmetrical

terminal

terminal block

test position

2.4 ambient air temperature: The temperature of the surrounding air that comes in contacegitipment.*

NOTE — Ambient air temperature, as applied to enclosed switchgear assembliesyésdge temperature of the surrounding a
that comes in contact with the enclosure. See 5.2.2.3 for method of measurement.

2.5 design testsTests made by the manufacturer to determine the adequacy of the design of a piypieustyle, or
model of equipment or its component parts to meet its assigned ratings and to squéstaetorily under normal
service conditions or under special conditions if specified, and may be used to demoostrdiance with applicable
standards of the industry.t

NOTES:

1 — Design tests are made on representative apparatus or prototypes to verifidityeofadesign analysis and calculation
methods and to substantiate the ratings assigned to all other apparatus of basicallyetbesizrm These tests are not
intended to be made on every design variation or to be used as part of nhormal production. Talelepplition of these
design tests may also be used to evaluate modifications of a previous design andetthahgarformance has not been
adversely affected. These data from previous similar desighs may also be used for esigest dhere appropriate. Once
made, the tests need not be repeated unless the design is changed so as to modimgerforma

2 — Design tests are sometimes calldgipe tests.
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2.6 production tests:Tests made for quality control by the manufacturer on every device or representagilessam
on parts or materials required to verify during production that the product meets the gesidicasions and
applicable standards.*

NOTES:

1 — Certain quality assurance tests on identified critical parts of repetitive high pooddevices may be tested on a plkedin
statistical sampling basis.

2 — Production tests are sometimes callgdutine tests.

2.7 conformance testsConformance tests demonstrate compliance with the applicable standardst Shediesen
is normally subjected to all planned production tests prior to initiation of the conformance test program.t

NOTE — The conformance tests may, or may not, be similar to certain design tesiasBation of margin (capabilities) bayd
the standards is not required.

2.8 field tests:(for switchgear). Tests made after the assembly has been installed atetefpléibzation.t

2.9 switch compartment: That portion of the switchgear assembly that contains one switching devibeasan
interrupter switch, power fuse interrupter switch combination, etc, ares#ueiated primary conductors.*

2.10 vertical section:That portion of the switchgear assembly between two successive verticaatietiseand may
contain one or more switch compartments and associated primary tansduc

3. Service Conditions

American National Standards for the design and performance of MEI switchgear as based on useiabselitions
as described below. The selection of equipment for a particular application can be basedarstthetion and
ratings as defined in this standard provided that these usual sem@igats exist.

1) The temperature of the cooling air (ambient air temperature) surrounding tlesueacbf the MEI
switchgear is within the limits of —3Q and +40C.

2) The altitude of the installation does not exceed 3300 ft (1000 m)

3) The effect of solar radiation is not significant. (The principles statédNSI/IEEE C37.24-1971 (R 1984)
[6] may be used for guidance.)

4) Unusual service conditions such as outlined in 7.1 do not prevail.

4. Ratings

4.1 General

The ratings of a switchgear assembly are designations of operating limits pedéic sconditions of ambient
temperature, temperature rise, etc. Where the switchgear assemplysas a combination of primary and secondary
circuits, each may be given ratings.

MEI switchgear having primary circuits shall have the following ratings:

1) Rated maximum voltage
2) Rated frequency

3) Rated insulation levels

4) Rated continuous current
5) Rated short-time current
6) Rated momentary current
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The designated ratings in this standard are preferred but are not considered to beerestrict

IEEE STANDARD FOR METAL-ENCLOSED

In addition to these ratings, MEI switchgear may have interrupting or switching capaiich is determined by the
rating of the particular interrupting and switching devices that are integral parts of the switdgprably. Refer to
specific American National Standards for the ratings of these devices.

For ratings of particular interrupting and switching devices such as interruptereswvaot fuses, refer to specific
American National Standards for such devices.

Table 1—Voltage and Insulation Levels Rated Insulation Levels (kV)

Rated Low
Maximum  Frequency Reference’
Voltage Withstand Impulse dc
(kV) (rms) Withstand Withstand
4,76 19 60 27
8.25 26 75 37
15.0 36 95 50
15.5 50 110 70
25.8 60 125 T
38.0 80 150 T

*The column headedc Withstand is given as a reference only for those
using dc tests to verify the integrity of connected cable installations
without disconnecting the cables from the switchgear. It represents
values believed to be appropriate and approximately equivalent to the
corresponding power frequency withstand test values specified for each
voltage rating of switchgear. The presence of this column in no way
implies any requirement for a dc withstand test on ac equiponéimat a

dc withstand test represents an acceptable alternative to the low-
frequency withstand tests specified in this standard, either figrde
tests, production tests, conformance tests, or field tests. Whengmki
tests, the voltage should be raised to the test value in discretesteps
held for a period of 1 min.

T Because of the variable voltage distribution encountered when making
dc withstand tests, the manufacturer should be contacted for
recommendations before applying dc withstand tests to the switchgear
Potential transformers above 34.5 kV should be disconnected when
testing with dc. See ANSI/IEEE C57.13-1978 (R 1986) [8], Section 8
and in particular 8.8.2 which reads “Periodic kenotron tests should not be
applied to transformers of higher than 34.5 kV rating.”

4.2 Voltage and Insulation Levels (See Table 1)

4.2.1 Rated Maximum Voltage

The rated maximum voltage of MEI switchgear is the highest rms voltage for which the eqtipmlesigned, and is
the upper limit for operation.

4.2.2 Rated Insulation Levels

The rated insulation levels of MEI switchgear assembly shall consist of two items

1) Low-frequency, one-minute withstand voltage
2) Impulse-withstand voltage
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4.2.3 Voltage and Insulation Levels

The rated maximum voltages, and corresponding insulation levels for MEI switchgearearanliable 1.

4.3 Rated Frequency

The rated frequency of a device, or an assembly, is the frequency of the circuit for which it isdigflgtings are
based on a frequency of 60 Hz.)

4.4 Rated Current

4.4.1 Rated Continuous Current

The rated continuous current of MEI switchgear is the maximum current in root-mean-squarenfpergsaat rated
frequency, which can be carried continuously by the primary circuit components, includasgamesconnections,

without causing temperature in excess of specified limits for

1) Any primary or secondary circuit component
2) Any insulating medium, or structural or enclosing member

The specified temperature limits applicable to switchgear asserabdi€gven in 4.5.1 through 4.5.7.

4.4.2 Continuous Current Ratings

The continuous current ratings of the main bus in MEI switchgear shall be 600 A, 120D Z2Q0nA.

The continuous current rating of the individual switch compartments shall be equal tinye ohthe switching and
interrupting devices used, except as may be modified by lower continuous current ratingsefior ttansformers,
power fuses etc.

4.4.3 Rated Momentary Current

The rated momentary current of MEI switchgear is the maximum rms total currert ivisicall be required to
withstand. The current shall be the rms value, including the divestr@ component, at the major peak of the
maximum cycle as determined from the envelope of the current waveg dutest period of at least 10 cycles unless
limited to a shorter time by the protective device.

4.4.4 Momentary Current Ratings

The momentary current ratings of the individual switch compartments of MEthgye#r shall be equal to the
momentary, fault close, or the total asymmetrical short-circuit current ratfrige switching devices used.

4.4.5 Rated Short-Time Current

The rated short-time current of MEI switchgear is the average rmsalyioah current that it can carry for a period of
2 s unless limited to a shorter time by the protective device or current transformer rating.

4.4.6 Short-Time Current Rating

The short-time current ratings of the individual switch compartments of the MEI switcigdkbe equal to the short-
time ratings of the switching and protective devices used or the short-time rating of the camsfatrher (see ANSI/
IEEE C57.13-1978 (R 1986) [8].
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