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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Commi
the IEEE Standards Board. Members of the committees serve voluntarily and without compensation. They
necessarily members of the Institute. The standards developed within IEEE represent a consensus of t
expertise on the subject within the Institute as well as those activities outside of IEEE that have expressed an
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 
ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope o
Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is subject 
brought about through developments in the state of the art and comments received from users of the standa
IEEE Standard is subjected to review at least every five years for revision or reaffirmation. When a document
than five years old and has not been reaffirmed, it is reasonable to conclude that its contents, although still 
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership a
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, toget
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they 
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will i
action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned int
important to ensure that any interpretation has also received the concurrence of a balance of interests. For th
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide a
response to interpretation requests except in those cases where the matter has previously receive
consideration.

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

Secretary, IEEE Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the In
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 R
Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy portions of any individual standa
educational classroom use can also be obtained through the Copyright Clearance Center.

Note: Attention is called to the possibility that implementation of this standard may require use of subject m
covered by patent rights. By publication of this standard, no position is taken with respect to the existen
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or s
of those patents that are brought to its attention.
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Introduction

(This introduction is not part of IEEE Std C37.30-1997, IEEE Standard Requirements for High-Voltage Switches.)

This standard is a revised and updated version of IEEE Std C37.30-1992 that incorporates improvements refle
state of the art in high-voltage switch technology.

a) By deleting the adjective “air” from “air switch,” the document’s scope now covers switches that are ins
with media other than air. This will provide a consistent base for applying and comparing the v
insulating technologies available in switches today. However, this document focuses on air switches a
require considerably more development before it is the desired “generic” switch standard.

b) Dielectric withstand voltages have been “unbundled” from rated maximum voltage, thus acknowledgi
practice of using many different dielectric withstand capabilities for the same operating voltage, dep
upon specific insulation coordination needs.

c) Momentary current ratings are now defined in terms of a peak value, instead of the former “rms symm
total current.”

d) The short-time ratings have been separated into a rated current magnitude and a rated duration of tha
e) Some higher temperatures are allowed in Table 2.
f) Altitude correction factors are being developed by the C37.100.1 Working Group on Common Clause

Because of the concurrent development of PC37.39, Proposed Standard for Interrupter Switches for Alte
Current Rated Above 1000 V, the clauses dealing with interrupter switches were largely left unchanged. I
intention of the working group to remove these clauses from this standard after PC37.39 is published.

This revision is the consummation of the efforts of the C37.30 Revisions Working Group of the High-Voltage S
Subcommittee of the Switchgear Committee of the IEEE Power Engineering Society. The working group h
following membership:

Roy W. Alexander, Chair    

Lee Bennett
R. A. Brown
James Domo
Mike Dunagan

Charles Hand
Carlos Isaac
E. L. Leuhring
Alec C. Monroe

Raymond P. O’Leary
Mark Pucinelli
H. C. Ross

Upon recommendation of the IEEE Switchgear Committee, this standard was voted on by the Accredited St
Committee on Power Switchgear, C37, and was subsequently approved as an American National Standard.

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

E. Byron, Chair    
Andrew K. McCabe (Vice Chair, High-Voltage Standards)

J. C. Scott (Vice Chair, Low-Voltage Standards)
D. L. Swindler (Vice Chair, IEC Activities)
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The following persons were on the balloting committee:

Roy W. Alexander
J.G. Angelis
Richard H. Arndt
Steve Atkinson
Chuck Ball
Ronald L. Beard
Harvey L. Bowles
Matthew Brown
John H. Brunke
Ted Burse
Raymond L. Capra
Alexander Dixon
J. J. Dravis

C. J. Dvorak
P. W. Dwyer
Ruben D. Garzon
Keith I. Gray
Kenneth Hendrix
H. L. Hess
Jerry M. Jerabek
P. L. Kolarik
David G. Kumbera
Stephen R. Lambert
Ward E. Laubach
John G. Leach
George N. Lester

E. L. Leuhring
Don Lott
P. C. Mayo
Andrew K. McCabe
Lawrence V. McCall
William C. McKay
Nigel P. McQuin
Don C. Mills
Alec C. Monroe
Georges F. Montillet
F. J. Muench
James F. O’Donnell
Raymond P. O’Leary

Organization Represented Name of Representative

Edison Electric Institute (EEI) T. E. Bruck (Alt)
D. E. Galicia
Joseph L. Koepfinger
D. G. Komassa
Gary Miller
J. H. Provanzana

Institute of Electrical and Electronics Engineers Steve C. Atkinson (Alt)
L. R. Beard
Peter W. Dwyer
David G. Kumbera (Alt)
Lawrence V. McCall (Alt)
A. Monroe
David F. Peelo
Dean Sigmon

MET Electrical Testing Association Leonard Frier

National Electric Contractors Association Darrell Harwood

National Electrical Manufacturers Association E. Byron (Alt)
Ruben D. Garzon
Gary T. Jones (Alt)
William Kracht
Lee H. Miller
T. Olsen
G. Sakats (Alt)
David L. Stone
D. L. Swindler (Alt)

Tennessee Valley Authority David N. Reynolds

Underwriters Laboratories P. Notarian

US Department of the Army,
Office of the Chief of Engineers

John A. Gilson

US Department of the Navy,
Construction Battalion Center

Romulo R. Nicholas

Western Area Power Administration Gerald D. Birney
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Guy St. Jean
D. L. Swindler
John S. Tannery
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Frederick C. Teufel
Thomas J. Tobin
Edward F. Veverka
Charles L. Wagner

When the IEEE Standards Board approved this standard on 16 September 1997, it had the following membe

Donald C. Loughry, Chair    
Richard J. Holleman, Vice Chair    

Andrew G. Salem, Secretary    

Clyde R. Camp
Stephen L. Diamond
Harold E. Epstein
Donald C. Fleckenstein
Jay Forster*
Thomas F. Garrity
Donald N. Heirman
Jim Isaak
Ben C. Johnson

Lowell Johnson
Robert Kennelly
E. G. “Al” Kiener
Joseph L. Koepfinger*
Stephen R. Lambert
Lawrence V. McCall
L. Bruce McClung
Marco W. Migliaro
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Gerald H. Peterson
John W. Pope
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John S. Ryan
Chee Kiow Tan
Howard L. Wolfman

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
Alan H. Cookson

Adam Sicker
 IEEE Standards Project Editor
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IEEE Standard Requirements for High-
Voltage Switches

1. Overview

This standard applies to all high-voltage enclosed indoor or outdoor, and non-enclosed indoor or outdoor, s
rated in excess of 1000 V. This includes such switch types as disconnecting, selector, horn-gap, grounding,
manual or power operation. The following switch types are not covered by this standard: distribution-enclosed
pole switches and distribution cutouts fitted with disconnecting blades; switches used in metal-enclosed gear
by IEEE Std C37.20.2-1993, IEEE Std C37.20.3-1987, and IEEE Std C37.20.4-1996; and switches used
mounted switchgear covered by IEEE Std C37.71-1984,  ANSI C37.72-1987, and PC37.73 (Draft 8, Feb. 95)

NOTE  —  PC37.39, Proposed Standard for Interrupter Switches, is currently under development. Upon its appro
publication, all references to interrupter switches in this standard will be superseded.

This standard defines terms and words that uniquely apply to high-voltage switches and are not included in IE
C37.100-1992. It also defines terms used for rating high-voltage switches and ratings that must be inclu
nameplates for high-voltage switches.

2. References

ANSI C37.32-1990, American National Standard for Switchgear—High-Voltage Air Switches, Bus Supports
Switch Accessories—Schedules of Preferred Ratings, Manufacturing Specifications, and Application Guide.1 

IEEE Std C37.34-1994, IEEE Standard Test Code for High-Voltage Air Switches (ANSI).2 

IEEE Std C37.36b-1990 (Reaff 1996), IEEE Guide to Current Interruption with Horn-Gap Air Switches (ANSI)

IEEE Std C37.37-1996, IEEE Standard Loading Guide for AC High-Voltage Air Switches (in Excess of 1000
(ANSI). 

1ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York,
NY 10036, USA.
2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-
1331, USA.
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IEEE Std C37.100-1992 IEEE Standard Definitions for Power Switchgear.  

IEEE Std 1-1986 (Reaff 1992) IEEE Standard General Principles for Temperature Limits in the Rating of E
Equipment and for the Evaluation of Electrical Insulation (ANSI). 

NEMA SG 6-1995, Power Switching Equipment.3

3. Definitions

For definitions, see IEEE Std C37.100-1992, IEEE Standard Definitions for Power Switchgear. The definiti
terms contained in this standard, or in other standards referred to in this standard, are not intended to em
legitimate meanings of the terms. They are applicable only to the subject treated in this standard.

3.1 rated making current: The maximum current that the switch shall be required to close (initiate) and carry u
specified conditions. For transient currents, fault initiation, capacitive discharge, etc., the rated making current 
the prospective current available from the circuit without the influence of the switching device.

4. Service conditions

4.1 Usual service conditions

High-voltage switches conforming to this standard shall be suitable for operation at or within their ratings, pr
that

a) The temperature of the cooling air (ambient temperature) is within the range of –30 °C to +40 °C.
b) The altitude does not exceed 1000 m (3300 ft).
c) The wind velocity does not exceed 37 m/s (80 mi/h).

NOTE  —  This wind velocity will produce a force of approximately 770 N/m2 (16 lb/ft2) of projected area on cylindrical surface
(see NEMA SG 6-1995).

4.2 Unusual service conditions

a) Equipment that depends on air for its insulating and cooling medium will have a higher temperature r
a lower dielectric strength when operating at higher altitudes than when operating at lower altitudes.

b) For altitudes above 1000 m (3300 ft), correction factors should be applied to the switch ratings. Al
correction factors are being developed.

c) Where other unusual conditions exist, they should be brought to the attention of those responsible
design and application of the equipment. Examples of such conditions are:
1) Contamination, such as damaging fumes or vapors, excessive or abrasive dust, explosive mix

dust or gases, steam, or salt spray.
2) Abnormal vibration, shocks, earthquakes, or tilting.
3) Excessively high or low ambient temperatures.
4) Unusual transportation or storage conditions.
5) Unusual space limitations.
6) Unusual operating duty, frequency of operation, difficulty of maintenance, poor current wave 

unbalanced voltage, special insulation requirements, etc.

3 NEMA publications are available from the NEMA Standards Sales Office, 2101 L Street, N.W., Washington, DC 20037 USA.
8 Copyright © 1998 IEEE All Rights Reserved
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7) Parallel connected capacitances, either of which has an operating current greater than the
switching current for parallel-connected capacitance” for interrupter switches.4

8) A condition of resonance when switching capacitance.5

9) Switches used in enclosures where the temperature rise is based upon the ambient temperatur
the enclosure.

5. Ratings

Ratings are the designated limit(s) of the rated operating characteristic(s) of a device.

The ratings of equipment covered by this standard include the items indicated by an “X” in Table 2. Preferred
for air switches are found in ANSI C37.32-1990. 

5.1 Rated maximum voltage

The rated maximum voltage is the highest rms line-to-line voltage at which the switch is designed to operate. 
requirements keyed to this rating are

 Interrupting ratings
 Making ratings
 Limit of corona and radio-influence voltage
 Rating at which switching-surge tests are required

5.2 Rated dielectric withstand voltages

The rated dielectric withstand voltage is the voltage that the switch shall withstand when voltage is applied un
following specified conditions:

 Rated lightning-impulse withstand voltage 1.2 × 50 µs positive and negative withstand voltage
 Rated power frequency dry withstand voltage
 Rated power frequency wet withstand voltage
 Rated power frequency dew withstand voltage (enclosed switches only)
 Rated switching-impulse withstand voltage 250 × 2500 µs (switches with rated maximum voltages of 362 k

and higher)

5.3 Rated power frequency

The rated power frequency of a device, or an assembly, is the fundamental steady-state supply frequency of t
for which it is designed.

5.4 Rated continuous current

The rated continuous current of a switch is the maximum rms current, in amperes at rated frequency, that it w
continuously without exceeding the limit of observable temperature rise for any of its parts, as listed in Colum
Table 2.

4This item will be superseded by PC37.39, Proposed Standard for Interrupter Switches, when it is approved.
5See Footnote 4.
Copyright © 1998 IEEE All Rights Reserved 9
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5.4.1 Allowable continuous current

The allowable continuous current of a switch at specific ambient temperature is the maximum alternating cu
amperes rms at rated frequency, that a switch will carry without exceeding the allowable maximum tempera
any of its parts, as listed in Column 1 of Table 2.

The allowable continuous current may be determined from the equation,

where

θA = ambient temperature (in °C)
IA= allowable continuous current at ambient temperature, θA
IR= rated continuous current
θmax= allowable maximum temperature (in °C) of switch part, from Table 2
θr= limit of observable temperature rise (in °C) at rated current of switch part, from Table 2

5.4.2 Loadability

The loadability of an air switch is the ratio of allowable continuous current, at 25°C ambient temperature, to rate
current.

NOTE  —  Loadability is a measure of the allowable continuous current over the average of ambient temperatures from 1°C
for the air surrounding air switches. The loadability of 30 °C rise switches of previous standards is 1.22 at 25 °C. The
limits of observable temperature rise at rated current in Table 2 have been selected to maintain a minimu
loadability at 25 °C.

The loadability of switches used in enclosures is covered by other standards and is the ratio of allowable co
current, at 25 °C ambient temperature outside the enclosure, to rated current. This loadability may be differe
1.22.

5.4.3 Switch-part class designation

The switch-part class designation of a switch is a code that identifies the curve that relates the loadability facLF,
of the switch to the ambient temperature, θA. This factor is determined by the allowable maximum temperature, θmax,
and the limit of observable temperature rise, θr , using the following formula:

The switch-part class designations are given in Table 2.

5.4.4 Allowable continuous-current class (ACCC) designation

The ACCC designation of an air switch is a code that identifies the composite curve relating the loadability facLF,
of the switch to the ambient temperature, θA, as determined by the limiting switch-part class designations. The 
term of the ACCC designation is obtained from the first letter of the class designation of the switch part hav
lowest limit of observable temperature rise. The middle term is the letter Z, designating loadability at 25 °C ambient.
The last term is obtained from the numeral of the class designation of the switch part having the highest 
observable temperature rise.

IA IR

θmax θA–

θr
----------------------- 

 
0.5

=

LF
IA

IR
-----

θmax θA–

θr
----------------------- 

 
0.5

= =
10 Copyright © 1998 IEEE All Rights Reserved
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NOTES:

1 —  For switch-part class designations, see Table 2.

2 —  For switch-part class designation curves, ACCC designation curves, and corresponding tables, see IEEE Std C37.3

5.4.5 Observable temperature rise

The observable temperature rise of any part of the switch is the steady-state temperature rise above 
temperature, when the switch is tested in accordance with Clause 6 of IEEE Std C37.34-1994. 

5.4.6 Limits of observable temperature

The maximum value of observable temperature rise of any part of a switch, when tested in accordance with C
of IEEE Std C37.34-1994,  shall be in accordance with Table 2.

The limit of observable temperature rise, θr , at rated current shall be determined from the following formula
maintain an air switch loadability of 1.22.

For non-enclosed switches,

For enclosed switches, the lesser of

or

where

θn = 25 °C, the standard ambient temperature
θe1 = 40 °C
θe2 = 55 °C
1.5 = (1.22)2, where 1.22 is the loadability of the switch at θn

5.5 Rated peak-withstand and short-time (symmetrical) withstand currents

5.5.1 Rated peak-withstand current

The rated peak-withstand current is a measure of the switch’s ability to withstand the magnetic forces associa
a short circuit.

It is the maximum instantaneous current at the first major peak of an offset-rated power-frequency current, h
total duration of not less than 0.166 s, that the switch shall be required to carry when closed. The dc compone
current shall have a decay time constant that is no longer than 45 ms (X/R = 17).

θR

θmax θn–

1.5
----------------------- 

 =

θr

θmax θe1–

1.5
------------------------- 

 =

θr θmax θe2–=
Copyright © 1998 IEEE All Rights Reserved 11
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5.5.2 Rated short-time (symmetrical) withstand current

The rated short-time (symmetrical) withstand current is a measure of the switch’s ability to withstand th
generated by a short-time current.

5.5.2.1 Rated short-time (symmetrical) withstand current magnitude

The rated short-time (symmetrical) withstand current magnitude is the maximum rms current of rated 
frequency, expressed in symmetrical amperes, that the switch shall be required to carry for the rated sh
duration, expressed in seconds, while closed.

NOTES:

1 —  For practical purposes, the current can be measured at the end of one-third of the rated duration.

2 —  The temperatures can be calculated using the formulas given in ANSI  C37.32-1990. 

5.5.2.2 Rated short-time (symmetrical) withstand current duration

The rated short-time (symmetrical) withstand current duration is the time, in seconds, that the current in 5.5.2
be carried. Preferred ratings are found in ANSI  C37.32-1990. 

5.6 Rated making current

5.6.1 Rated load-making current

The rated load-making current of a switch is the highest prospective rms current that a switch shall be required
and carry at its rated maximum voltage.

5.6.2 Rated fault-making current

The rated fault-making current is the maximum prospective rms power frequency current, expressed in sym
amperes, that the switch shall be required to make and carry at its rated maximum voltage, for a specified dura
switch shall have the related capability of making and carrying the asymmetrical current [based on a dc time 
of 45 ms (X/R = 17)] with a peak current of 2.6 times the rated fault-making current.

Only switches whose closing speed is independent of the operator can have a fault-making current rating. S
whose closing speed is dependent on the operator may have a fault-making capability dependent on the prope
of the switch.

5.7 Limit of corona and radio-influence voltage

Outdoor switches, rated 121 kV and above, when tested at voltage levels that are 110% of the line-to-ground eq
of rated maximum voltage and are in accordance with IEEE Std C37.34-1994, shall be free of visible corona 
or spikes produced by the corona discharge. The limits of radio-influence voltage are given in Table 1, column
ANSI  C37.32-1990. 

5.8 Rated closing time (for power-operated switches)

The rated closing time of a switch is the specified interval in a closing operation between the energizing of th
coil, at the lower limit of the rated control-voltage range, and the making of the current-making switch contact
12 Copyright © 1998 IEEE All Rights Reserved
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5.9 Rated ice-breaking ability

The rated ice-breaking ability is the maximum thickness of ice deposited on a device that will not interfere w
successful opening or closing.

5.10 Rated mechanical operations

The rated mechanical operations is the minimum number of operating cycles that a switch can perform 
requiring readjustment or the replacement of parts. A specified number of operations must be accomplish
various terminal loads.

5.11 Rated mechanical terminal load

The rated mechanical terminal load is the static force equivalent to the external load, applied at each ter
specified directions, that a switch shall withstand.

5.12 Rated load-interrupting current 6

The rated load-interrupting current of an interrupter switch is the highest rms current, in amperes, between u
0.7 power factor lagging that a device shall be required to interrupt without requiring maintenance, at it
maximum voltage and at rated power frequency, for a number of operations equal to its expected switching en
for this duty.

See IEEE Std C37.36b-1990  for suggested current interruption values for horn-gap switches.

5.13 Ratings for switching shunt capacitance 7

5.13.1 Rated interrupting current, single capacitance 8

The rated interrupting current, single capacitance, is the rms symmetrical value of the highest single-capacita
current, in amperes, that a device shall be required to interrupt a number of times equal to its expected s
endurance for this duty. This shall be done at rated maximum voltage, rated power frequency, and within the 
its rated differential-capacitance voltage without exceeding its rated capacitance-switching transient-overvolta

5.13.2 Rated switching current, parallel-connected capacitance 9

The rated switching current, parallel-connected capacitance, is the rms symmetrical value of the highest 
connected capacitance load current, in amperes, that a device shall be required to make and interrupt a numbe
equal to its expected switching endurance for this duty. This shall be done at rated maximum voltage, rated fre
within the range of its rated differential-capacitance voltage, and with the unswitched parallel-connected capa
equal to the switched capacitance. This shall be done without exceeding the rated capacitance-switching t
overvoltage ratio.

6This subclause will be superseded by PC37.39, Proposed Standard for Interrupter Switches, when it is approved.
7See Footnote 6.
8See Footnote 6.
9See Footnote 6.
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5.13.3 Rated differential-capacitance voltage (maximum) 10

The rated differential-capacitance voltage (maximum) is the greatest value of differential-capacitance voltag
which the interrupter switch shall be required to make and interrupt all values of capacitance current up to i
switching current.

5.13.4 Rated differential-capacitance voltage (minimum) 11

The rated differential-capacitance voltage (minimum) is the least value of differential-capacitance voltage unde
the interrupter switch shall be required to make and interrupt all values of capacitance current up to its rated s
current.

5.13.5 Rated capacitance-switching transient-overvoltage ratio 12

The rated capacitance-switching transient-overvoltage ratio is the largest value of transient-overvoltage rati
device will produce at either its source or load terminals when switching its rated capacitance-switching curre

5.14 Rated unloaded transformer interrupting current 13

The rated unloaded transformer switching-current interrupting rating of an interrupter switch is the highe
current, in amperes, of an actual unloaded power transformer that a device shall be required to interrupt
requiring maintenance, at its rated maximum voltage and at rated power frequency, for a number of operatio
to the expected switching endurance for this duty.

5.15 Expected switching endurance 14

5.15.1 Load-interrupter switch 15

The expected switching endurance of a load-interrupter switch shall be expressed as the number of operation
switch is capable of successfully performing when it is new and tested at its rated interrupting current un
conditions specified in IEEE Std C37.34-1994.  It should be recognized that the interrupting element of the swit
need to be replaced after the switch has completed its expected switching endurance. The expected s
endurance may increase when the switch interrupts current below its rating. If greater endurance is des
manufacturer should be consulted.

5.15.2 Fault-initiating switch

The expected switching endurance of a fault-initiating switch is the number of closing operations, at rated 
current, that a switch is capable of performing when it is new and tested at its rated making current. After the la
closing operation, the switch must be capable of being opened.

10This subclause will be superseded by PC37.39, Proposed Standard for Interrupter Switches, when it is approved.
11See Footnote 10.
12See Footnote 10.
13See Footnote 10.
14See Footnote 10.
15See Footnote 10.
14 Copyright © 1998 IEEE All Rights Reserved
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Table 1— Switch ratings and required tests

Switch
rating

Disconnecting
switch

Interrupter
switch

Fault-
initiating

switch

Grounding
switch

Column 1 Column 2 Column 3 Column 4

Rated power frequency X X X X

Rated maximum voltage X X X X

Rated continuous current X X — —

Rated dielectric withstand voltages X X X X

Rated lightning-impulse withstand (BIL) X X X X

Rated switching-impulse withstand (for rated 
maximum  voltage of 362 kV and above)

X X X X

Rated power frequency dry withstand X X X X

Rated power frequency wet withstand (outdoor) X X X X

Rated dew power frequency withstand (indoor) X X X X

Rated peak-withstand current X X O X

Rated short-time (symmetrical) withstand current X X O X

Rated short-time (symmetrical) withstand current duration X X O X

Rated mechanical operations X X — X

Rated mechanical terminal load X X X X

Rated ice-breaking ability—manual (outdoor) X X X X

Rated ice-breaking ability—power: single attempt 
opening and closing (outdoor)

X X X X

Rated ice-breaking ability—power: single attempt 
opening, multiple attempt closing (outdoor)

X X — X

Rated load-making current O X — O

Rated fault-making current — X —

Rated switching parameters*

*.Related to interrupter switches and will be superseded by IEEE PC37.39 when it is completed and approved.

Rated capacitance-switching overvoltage ratio* — X†

†.Required if the interrupter switch has capacitance-switching ratings.

— —

Rated minimum differential-capacitance voltage* — — —

Rated maximum differential-capacitance voltage* — X† — —

Rated load-interrupting current and expected switching 
endurance*

— O‡

‡.At least one current-interrupting rating is required for interrupter switches.

— —

Rated unloaded transformer interrupting current and 
expected switching endurance*

— O‡ — —

Rated single-capacitance interrupting current and 
expected switching endurance*

— O‡ — —

Rated parallel-connected capacitance-switching current 
and expected switching endurance*

— O‡ — —

NOTE  —  “X” indicates required rating; “O” indicates optional rating; “—” indicates not applicable.
Copyright © 1998 IEEE All Rights Reserved 15

stitute of Electrical and Electronics Engineers, Inc.
Information Handling Services
stitute of Electrical and Electronics Engineers, Inc.
Information Handling Services



1
6

C
opyright ©

 1998 IE
E

E
 A

ll R
ights R

eserved

IE
E

E
 S

td C
37.30-1997

IE
E

E
 S

TA
N

D
A

R
D

 R
E

Q
U

IR
E

M
E

N
T

S

r and Enclosed indoor and
outdoor switches

tch-part
lass

ignation

Limit of
observable

temperature
rise at rated

current, θθθθr (°°°°C)

Switch-part
class

designation

lumn 3 Column 4 Column 5

BO2 20 QO33

DO4 33 RO4

FO6 43 TO6

— — —

DO4 33 RO4

FO6 57 TO6

— — —

DO4 33 RO4

FO6 43 TO6

FO6 43 TO6

CO3 25 PO22

FO6 43 TO6

BO2 20 QO33

— — —

GO7 47 UO7

CO3 33 PO22

EO5 43 SO5
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Table 2— Temperature limitations for air switches  (continued)
Switch part Allowable

maximum
temperature,

θθθθmax (°°°°C)

Non-enclosed indoo
outdoor switches

Limit of
observable

temperature
rise at rated

current, θθθθr (°°°°C)*

Swi
c

des

Column 1 Column 2 Co

(a) Contacts in air†

(1) Copper or copper alloy  75 33

(2) Copper or copper alloy to silver or silver alloy, or equivalent  90 43

(3) Silver, silver alloy, or equivalent 105 53

(4) Other‡ — —

(b) Conducting mechanical joints

(1) Copper or aluminum  90 43

(2) Silver, silver alloy, or equivalent 125 67

(3) Other‡ — —

(c) Switch terminals with bolted connections 90 43

(d) Welded or brazed joints or equivalent 105 53

(e) Other current-carrying parts

(1) Copper or copper alloy castings 105 53

(2) Hard-drawn copper parts** 80 37

(3) Heat-treated aluminum alloy parts 105 53

(4) Woven-wire flexible connectors 75 33

(5) Other materials‡ — —

(f) Insulator caps and pins and bushing caps 110 57

(g) Current-carrying parts in contact with insulating materials

(1) Insulation class 90 °C 90 43

(2) Insulation class 105 °C 105 53
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HO8 60 VO8

IO9 77 WO9

JO10 93 XO10

KO11 120 YO11

DO4 33 RO4

— 297 —

— 10 —

— 30 —

— — —

AO1 — —

— 30 NO1

 C37.20.2-1993 and IEEE Std C37.20.3-1987, if the
e a loadability of 1.22 at 25 °C.

ain engaged.
aximum temperature, θmax. Their limit of observable

crease in θr  as determined in 5.4.
y contact the oil.

 maintenance or replacement of parts during the life of

r and Enclosed indoor and
outdoor switches

tch-part
lass

ignation

Limit of
observable

temperature
rise at rated

current, θθθθr (°°°°C)

Switch-part
class

designation

lumn 3 Column 4 Column 5
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(3) Insulation class 130 °C 130 70

(4) Insulation class 155 °C 155 87

(5) Insulation class 180 °C 180 103

(6) Insulation class 220 °C 220 130

(7) Oil†† 90 43

(8) SF6 350 307

(h) Nonenergizable parts subjected to contact by personnel

(1) Handled by operator‡‡ 50 10

(2) Accessible to operator‡‡ 70 30

(3) Not accessible to operator*** — —

(i) Entire switch in accordance with IEEE Std C37.30-1992 

(1) Outdoor 70 30

(2) Indoor 85 —

*.The limit of observable temperature rise listed in this column is suitable for use in rating switches for application in enclosures of IEEE Std
corresponding allowable maximum temperature listed in column 1 is not exceeded when in the enclosure. These temperature rises are chosen to giv
†.Contacts as used here include: (a) stationary and moving contacts that engage and disengage, and (b) contacts that have relative movement but rem
‡.Other materials may become available for contacts, conducting mechanical joints, and other current-carrying parts that have a different allowable m
temperature rise at rated continuous current, θr , shall be related to their θmax, in accordance with 5.4.
**.If annealing will not impair switch operation or reduce ability to meet any of the ratings, 105 °C may be used for θmax and the corresponding in
††.The top oil (upper-layer) temperature shall not exceed 80 °C total. The 90 °C value refers to the hottest-spot temperature of parts where the
‡‡.It is assumed that any parts handled by or accessible to an operator will be in ambient air with a temperature that does not exceed 40 °C.
***.The maximum temperature of any nonenergizable part that is not accessible to the operator shall not exceed a temperature that will necessitate
the switch.

Switch part Allowable
maximum

temperature,
θθθθmax (°°°°C)

Non-enclosed indoo
outdoor switches

Limit of
observable

temperature
rise at rated

current, θθθθr (°°°°C)*

Swi
c

des

Column 1 Column 2 Co
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6. Test procedure

The test procedures in IEEE Std C37.34-1994 shall be followed in the performance of design tests. There
required routine tests.

7. Nameplate markings

7.1 General

Nameplates for switches shall carry the following minimum information, where applicable:

a) Manufacturer’s name and address
b) Manufacturer’s type, designation number, and serial number
c) Month and year of manufacture
d) Rated maximum voltage
e) Rated continuous current
f) Rated short-time (symmetrical) withstand current magnitude and duration
g) Rated peak-withstand current
h) Rated lightning-impulse withstand voltage (BIL)
i) Rated power frequency
j) Allowable continuous-current class16

k) Rated making current, rated closing time
l) Rated no-load mechanical operations17

7.2 Interrupter switches

Nameplates for interrupter switches shall carry all the information required in 7.1, plus the following:

a) Expected switching endurance
b) Rated switching-current parallel-connected capacitance
c) Rated differential-capacitance voltage (maximum)
d) Rated differential-capacitance voltage (minimum)
e) Rated capacitance-switching transient-overvoltage ratio

7.3 Fault-initiating switches

Nameplates for fault-initiating switches shall carry all the information required in 7.1, except (e), (f) and (j), plu

m) Expected switching endurance at rated making current.

16 For ACCC designation curves and tables, see IEEE Std C37.37  [9].
17This item will be superseded by PC37.39, Proposed Standard for Interrupter Switches, when it is approved.
18 Copyright © 1998 IEEE All Rights Reserved

stitute of Electrical and Electronics Engineers, Inc.
Information Handling Services
stitute of Electrical and Electronics Engineers, Inc.
Information Handling Services


	Title page
	Introduction
	Participants
	CONTENTS
	1. Overview
	2. References
	3. Definitions
	4. Service conditions
	5. Ratings
	6. Test procedure
	7. Nameplate markings

