<©IEEE

IEEE Standard for Interrupter
Switches for Alternating Current,

Rated Above 1000 V

IEEE Power Engineering Society

Sponsored by the
Switchgear Committee

IEEE IEEE Std 1247™-2005

Park A .
O 10016.5597. USA (Revision of IEEE Std 1247-1998)

6 June 2006

Documents
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:57:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1247-2005


http://www.avadocuments.com/doc/ieee-1247-2005
http://www.avadocuments.com/doc/ieee-1247-2005

Documents

Document Sharing Hub
horized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:57:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1247-2005


http://www.avadocuments.com/doc/ieee-1247-2005
http://www.avadocuments.com/doc/ieee-1247-2005

Recognized as an IEEE Std 1247™-2005
American National Standard (ANSI) (Revision of
IEEE Std 1247-1998)

IEEE Standard for Interrupter
Switches for Alternating Current,
Rated Above 1000 Volts

Sponsor

Switchgear Committee
of the
IEEE Power Engineering Society

Approved 28 March 2006
American National Standards Institute

Approved 7 December 2005
IEEE-SA Standards Board

Documents
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:57:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1247-2005


http://www.avadocuments.com/doc/ieee-1247-2005
http://www.avadocuments.com/doc/ieee-1247-2005

Abstract: The basic requirements of interrupter switches used indoors, outdoors, and in enclo-
sures are covered. This standard does not apply to load-break separable insulated connectors.
Keywords: enclosed switch, indoor switch, interrupter switch, outdoor switch, switching ability,
switching current, switching rating
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which brings
together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers are not
necessarily members of the Institute and serve without compensation. While the IEEE administers the process
and establishes rules to promote fairness in the consensus development process, the IEEE does not independently
evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or
other damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or
indirectly resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a spe-
cific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure,
purchase, market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the
viewpoint expressed at the time a standard is approved and issued is subject to change brought about through
developments in the state of the art and comments received from users of the standard. Every IEEE Standard is
subjected to review at least every five years for revision or reaffirmation. When a document is more than five
years old and has not been reaffirmed, it is reasonable to conclude that its contents, although still of some value,
do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

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

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this
reason, IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an
instant response to interpretation requests except in those cases where the matter has previously received formal
consideration. At lectures, symposia, seminars, or educational courses, an individual presenting information on
IEEE standards shall make it clear that his or her views should be considered the personal views of that individual
rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affil-
iation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text,
together with appropriate supporting comments. Comments on standards and requests for interpretations should
be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

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

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of
any individual standard for educational classroom use can also be obtained through the Copyright Clearance
Center.
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Introduction

This introduction is not part of IEEE Std 1247-2005, IEEE Standard for Interrupter Switches for Alternating
Current, Rated Above 1000 Volts.

Over many years, standards covering interrupter switches have been developed in subcommittees other than
the High Voltage Switch Subcommittee. As a result, different and sometimes conflicting requirements for
interrupter switches have been developed. Where there is a clear need for different requirements in different
applications, diverging standards are appropriate. However, where application requirements are similar, the
body of standards should treat the requirements uniformly. As a result of this philosophy, the Switchgear
Administrative Subcommittee passed the following motion at the May 1991 meeting in Fort Lauderdale.

In an effort to promote a uniform approach to standards, the following policy is set:

Future standards and revisions to standards that incorporate fuses, switches, circuit breakers,
and/or

reclosers and sectionalizers shall reference the basic fuse, switch, circuit breaker, and/or recloser
and

sectionalizer standard wherever possible and treat material differently only when there are unique
application requirements.

This standard was written to provide the basic standard for interrupter switches. As such, an attempt was
made to encompass as many different types of interrupter switches as practical. This standard has also
provided the opportunity to update and revise the general treatment of interrupter switches, and address
newer technologies that are being used to provide switching functions.

Part of the heritage of this document comes from the treatment of interrupter switches in other IEEE C37
standards. It is anticipated that material relating to interrupter switches, currently in the IEEE C37.30 series,
will be removed from those documents when this document is published. Further, when this document is
published, it is anticipated that other standards, not in the IEEE C37.30 series, will begin to reference this
document, as outlined in the above AdsCom motion.

Although this standard does not apply to circuit-breakers, circuit-switchers, or reclosers, standards for
circuit-breakers, circuit-switchers, and reclosers should reference this document for their load-interrupting
requirements. A further intent of this document is to provide test circuits to be used to establish ratings for
common applications of switching devices not generally covered by standards.

Although this document will be published before the work on IEEE Std C37.100.1™ (Common Clauses) is
finished, it is the intention of the Interrupter Switch Working Group to adopt or reference common clauses
as they become available. Specifically the treatment of:

— Altitude correction factors, and

— Total temperature limits for contacts, connections, and insulation
will conform to the Common Clauses Document.

Conformance and field testing are not covered in this document. The user is referred to apparatus-specific
test documents such as IEEE Std C37.41™, ANSI C37.57, and ANSI C37.58.

This standard has adopted the approach of many other standards in avoiding asymmetrical current ratings.
For example, the traditional momentary (asymmetrical) current rating is now covered in the peak current
withstand. Because of the lack of a need to calculate asymmetrical currents, and the common use of data
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acquisition systems (which automatically calculate rms currents), IEEE Std C37.09™ is not referenced as a
means to determine symmetrical or asymmetrical values.

The actual revision is limited to the correction of technical errors that have been identified in subclauses

8.3.1.3,8.3.2.1,8.3.2.2.1,8.3.2.5 and 8.2.2.6, 8.3.2.3, and 8.3.2.6; Figures 1, 2,3, 4,7, 8,9, 10, and 11; and
Tables 6, 7, and 9.

Notice to users

Errata
Errata, if any, for this and all other standards can be accessed at the following URL: http:/

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

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 with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Standard for Interrupter
Switches for Alternating Current,
Rated Above 1000 V

1. Overview

1.1 Scope

This standard applies to switching devices, interrupters, and interrupter switches (as defined in IEEE Std
C37.100TM) for alternating current, rated above 1000 V and used indoors, outdoors, or in enclosures for
which a switching rating is to be assigned. While this standard covers the basic requirements of interrupter
switches used indoors, outdoors, and in enclosures, other standards such as IEEE Std C37.20.2™ TEEE Std
C37.20.3", IEEE Std C37.20.4"", and IEEE Std C37.74" also contain requirements for switches used in
enclosures. This standard does not apply to load-break separable insulated connectors, which are covered
by IEEE Std 386™-1995 [B8].! This standard also does not apply to circuit-breakers, circuit-switchers, or
reclosers.

1.2 Purpose
The purpose of this standard is to provide a basic standard for switches as defined in 3.5. The broad

definition of a switch, given in 3.5, encompasses devices that meet the strict definition of an interrupter
switch in IEEE Std C37.100, and also encompass devices that utilize insulating media other than air.

2. Normative references

The following referenced documents are indispensable for the application of this document. 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 C2-2002, National Electrical Safety Code ® (NESC™).2

ANSI C29.1-2002, Test Methods for Electrical Power Insulators.

ANSI C37.22-1997 (Reaff 2003), American National Standard Preferred Ratings and Related Required
Capabilities for Indoor AC Medium-Voltage Switches Used in Metal-Enclosed Switchgear.

' The numbers in brackets preceded by the letter B correspond to those of the bibliography in Annex E.

2 ANSI publications are available from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor,
New York, NY 10036, USA (http://www.ansi.org/).
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ANSI C37.32-2002, Schedule of Preferred Ratings, Construction Guidelines and Specifications for High-
Voltage Air Disconnect Switches Interrupter Switches, Fault Initiating Switches, Grounding Switches, Bus
supports and Accessories Control Voltage Ranges.

ANSI C37.66-1969 (Reaff 1997), American National Standard Requirements for Oil-filled Capacitor
Switches for Alternating-Current Systems.

ANSI C63.2-1996, American National Standard Specifications for Electromagnetic Noise and Field
Strength Instrumentation, 10 kHz to 40 GHz.

IEEE Std 4-1995, IEEE Standard Techniques for High-Voltage Testing, including IEEE 4a"-2001,
Amendment to IEEE Standard Techniques for High-Voltage Testing.**

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

IEEE Std C37.20.2-1999, IEEE Standard for Metal-Clad and Station-Type Cubicle Switchgear.
IEEE Std C37.20.3-2001, IEEE Standard for Metal-Enclosed Interrupter Switchgear.

IEEE Std C37.20.4-2001, IEEE Standard for Indoor AC Medium-Voltage Switches for Use in Metal-
Enclosed Switchgear.

IEEE Std C37.30-1997, IEEE Standard Requirements for High-Voltage Air Switches.
IEEE Std C37.34™-2002, IEEE Standard Test Code for High-Voltage Air Switches.

IEEE Std C37.74-2002 IEEE Standard Requirements for Subsurface, Vault, and Padmounted Load-
Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating Current Systems up to
38 kV.

IEEE Std C37.100-1992 (Reaff 2001), IEEE Standard Definitions for Power Switchgear.

NEMA 107-1987 (Reaff 2000), Methods of Measurements of Radio Influence Voltage (RIV) of High
Voltage Apparatus.’

NEMA SG6-1995, Power Switching Equipment.

3. Definitions

If a term is not defined in this standard, the definition in IEEE Std C37.100 or in The Authoritative
Dictionary of IEEE Standards Terms [BS] applies. An asterisk (*) indicates that the definition in this
standard is not contained in IEEE Std C37.100. A dagger (}) indicates that the definition in this standard
differs from that in IEEE Std C37.100.

3.1 interrupter switch: (1) A switching device, designed for making specified currents and breaking
specified steady state currents. (HVS, Swg)

3 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).
* The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.

> NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, Colorado 80112, USA
(http://global.ihs.cony).
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NOTE—The nature of the current made or broken, or both, may be indicated by suitable prefix; that is, load interrupter
switch, loop interrupter switch, unloaded line interrupter switch, etc. ®

3.2 peak withstand current: (*) The maximum instantaneous current at the major peak of an offset power-
frequency sinusoidal current that a switch is required to carry.

3.3 short-time (symmetrical) withstand current: (1) An abnormal power-frequency current (expressed in
rms symmetrical amperes), the initial portion of which may have a dc offset that a switch is required to
carry.

3.4 short-time (symmetrical) withstand current duration: (*) The maximum duration of short-time
(symmetrical) withstand current that a switch is required to carry.

3.5 switch: (1) Within this standard, the noun “switch” shall refer to switching devices, interrupters, current
interrupting devices, interrupting aids, or interrupter switches (as defined in IEEE Std C37.100).

4. Service conditions

4.1 Usual service conditions
Switches conforming to this standard shall be suitable for operation at their standard ratings provided that

a) The temperature of the cooling air (ambient temperature) does not exceed 40 °C (104 °F)

b) The ambient temperature is not less than —30 °C (22 °F)

¢) The altitude does not exceed 1000 m (3300 ft)

d) The wind velocity does not exceed 36 m/s (130 km/h, 80 mph)
NOTE—The interrupting ability of some switches that rely on a rapidly increasing external air gap for circuit
interruption (such as whip arcing horns) may be influenced by local wind velocity and direction.

4.1.1 Outdoor switch

Switches designated as outdoor switches shall be suitable for operation outside buildings or enclosures.
Outdoor switches may be exposed to the weather. They experience no restriction of heat transfer to the
ambient atmosphere.

4.1.2 Indoor switch

Switches designated as indoor switches shall be suitable for operation inside buildings or weather-resistant
enclosures. If an indoor switch is designed for weather-resistant enclosures, it shall also be considered an
enclosed switch. If an indoor switch is designed for operation inside buildings, in a manner that does not
restrict heat transfer to the ambient atmosphere, it shall be considered an indoor switch only.

4.1.3 Enclosed switch

Switches designated as enclosed switches shall be suitable for operation inside a weather-resistant

enclosure that restricts heat transfer to the ambient atmosphere. Enclosed switches may also be suitable for
use in enclosures filled with a dielectric medium other than air, e.g., oil or SF.

4.2 Unusual service conditions

® Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
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Unusual conditions shall be considered. Examples of such conditions are as follows:

a)
b)

<)
d)
e)
f)

2)
h)

)

Altitudes greater than 1000 m (3300 ft) (see Annex A)

Damaging fumes or vapors, excessive or abrasive dust, explosive mixtures of dust or gases,
steam, salt spray, excessive moistures, or dripping water

Abnormal vibration, shocks, or tilting
Seismic requirements

Excessively high or low temperatures
Unusual transportation or storage conditions
Unusual space limitations

The application of an outdoor switch, indoor switch, or an enclosed switch for another purpose,
which may include concerns regarding weather exposure and restricted heat transfer (see Table

1)

Unusual operating duty, frequency of operation, difficulty of maintenance, high harmonic
content waveforms, unbalanced voltage, and special insulation requirements

Table 1 lists applications that may be considered unusual.

Table 1—Applications that may be considered unusual

Switch type Switch exposed to weather Installation with restricted heat transfer
Outdoor switch Usual Unusual

Indoor switch Unusual Unusual
Enclosed switch Unusual Usual

5. Description of ratings and capabilities

Subclauses 5.1 through 5.11 generally define the ratings and capabilities that switches may be required to
have. The switch manufacturer can build a switch product that meets any combination of the ratings, or
alternately, other apparatus standards may require a specific set of ratings. The preferred values for ratings
and capabilities are found in Clause 6. The test procedures to establish the ratings and capabilities are found
in Clause 8.

5.1 Rated power frequency

The rated power frequency is the fundamental steady-state supply voltage frequency at which the switch is
designed to operate. Typical power frequencies are 50 Hz and 60 Hz.

5.2 Rated voltage

5.2.1 Rated maximum voltage

The rated maximum voltage of a switch is the highest root-mean-square (rms) three-phase system voltage
of rated power frequency for which the switch is designed to operate.

5.2.2 Rated loop-switching voltage

The rated loop-switching voltage of a switch is the highest rms recovery voltage that the switch is designed
to withstand upon breaking loop current.
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5.2.3 Rated differential capacitance voltage range

The rated differential capacitance voltage range consists of upper and lower limits for the difference in the
magnitude of the rms power-frequency voltage, with and without a capacitance connected.

5.3 Rated withstand voltages

The rated withstand voltage is the voltage of the appropriate waveshape, magnitude, and duration that the
switch shall withstand under specified conditions, without damage to the insulating materials.

5.3.1 Rated power-frequency withstand voltage

The rated power-frequency withstand voltages are rms values of sinusoidal waveforms of rated power
frequency.

5.3.1.1 Rated power-frequency dry withstand voltage

The rated power-frequency dry withstand voltage is a rated power-frequency withstand voltage that the
switch is required to withstand for a duration of 60 s under dry conditions.

Insulation between the live parts of a switch and ground shall withstand 100% of the rated power-frequency
dry withstand voltage.

Insulation across the open gap of switches shall withstand 100% or 110% of the rated power-frequency dry
withstand voltage, if required by other standards such as the IEEE C37.20 series. The nameplate shall relate
the 110% open-gap rated power-frequency dry withstand voltage, if appropriate.

5.3.1.2 Rated power-frequency wet withstand voltage

The rated power-frequency wet withstand voltage is the power-frequency withstand voltage that an outdoor
switch is required to withstand for a duration of 10 s under wet (rain) conditions. There are no power-
frequency wet withstand requirements for indoor or enclosed switches.

Insulation between the live parts of an outdoor switch and ground shall withstand 100% of the rated power-
frequency wet withstand voltage.

If, utilizing good engineering judgment, one cannot determine that solid insulation that fully or partially
bridges the open gap will not adversely affect the open-gap withstand, a wet-withstand test shall be made
and the open gap shall withstand 100% of the rated wet power-frequency withstand voltage.

5.3.1.3 Rated power-frequency dew withstand voltage

The rated power-frequency dew withstand voltage is the power-frequency withstand voltage that an indoor
or an enclosed switch is required to withstand, without flashover or damage to any insulation, for a duration
of 10 s with condensate (dew) over the switch’s solid insulation. There is no power-frequency dew
withstand requirement for outdoor switches. If the open gap of an enclosed switch is effectively bridged by
a solid insulation, a dew withstand test shall be made and the open gap shall withstand 100% of the rated
power-frequency dew withstand voltage.

5.3.2 Rated lightning-impulse withstand voltage

The rated lightning-impulse withstand voltage is the peak value of 1.2 X 50 us positive and negative
impulses that the switch shall be required to withstand.
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Insulation between the live parts of a switch and ground shall withstand 100% of the rated lightning-
impulse withstand voltage.

Insulation across the open gap of switches shall withstand 100% or 110% of the rated lightning-impulse
withstand voltage, if required by other standards such as IEEE Std C37.34. The nameplate shall relate the
110% open-gap lightning-impulse withstand voltage, if appropriate.

NOTE—Conformance to this rating does not necessarily provide assurance that a switch with 110% withstand across

the open gap will always flashover to ground instead of across open gaps. Where surge protection of the gap is
required, switch insulators may be equipped with rod gaps or similar protective devices.

5.3.3 Rated switching-impulse withstand voltage

The rated switching-impulse withstand voltage is the peak value of 250 x 2500 us positive and negative
impulses that the switch shall be required to withstand. There are no rated switching-impulse withstand
requirements for switches with rated lightning-impulse withstand voltages less than 1050 kV.

All insulation, including open gaps, shall withstand 100% of the rated switching-impulse withstand voltage.
5.4 Rated currents

5.4.1 Rated continuous current

The rated continuous current is the maximum current the switch shall be required to carry continuously,
under usual service conditions, without exceeding specified temperature limits. The current is in rms
amperes at rated power frequency.

5.4.2 Rated short-time (symmetrical) withstand current
The rated short-time (symmetrical) withstand current has two associated ratings. They are as follows:

a) Rated peak withstand current. The measure of the switch’s ability to withstand the magnetic
forces associated with a short-circuit

b) Rated short-time (symmetrical) withstand current duration. The measure of the switch’s ability
to withstand the heat generated by a short-time current

The relationship between peak withstand current and short-time (symmetrical) withstand current is based
on an approximate X/R of 17 at 60 Hz, which leads to a peak current to rms symmetrical current ratio of
2.6.

5.4.2.1 Rated peak withstand current

The rated peak withstand current is the maximum instantaneous current at the major peak of an offset rated
power-frequency current that the switch shall be required to carry while in the closed state.

5.4.2.2 Rated short-time (symmetrical) withstand current duration

The rated short-time (symmetrical) withstand current duration is the maximum duration that the switch
shall be required to carry rated short-time (symmetrical) withstand current while in the closed state.

5.4.3 Rated fault-making current
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The rated fault-making current is the maximum rms power-frequency current, expressed in symmetrical
amperes, that the switch shall be required to make and carry at its rated maximum voltage for a specified
duration. The switch shall have the related ability to make and carry the asymmetrical current (based on an
approximate X/R of 17 at 60 Hz with a peak current of 2.6 times the symmetrical fault-making current)
associated with the symmetrical fault-making current.

Only switches having a closing speed that is independent of operating personnel can have a fault-making
current rating. Switches having a closing speed that is dependent on operating personnel may have a fault-
making current capability, which indicates that successful circuit closing is dependent upon proper
operation of the switch. Nameplates of switches with a fault-making current capability shall have a caution
that references the switch’s instruction manual and indicates that successful circuit closing is dependent
upon proper operation of the switch.

5.4.4 Rated switching abilities

The following ratings and abilities are common duties associated with switches. To be classified as an
interrupter switch, the switch must be rated for at least one of the duties described in 5.4.4.1 through
5.4.4.6, but need not be rated for all of them.

The ability to make a switching current does not imply the ability to fault-close. The ability to fault-close is
explicitly determined by a rated fault-making current.

The rated switching abilities are established under the conditions prevalent in non-effectively grounded
systems. Any of the ratings can be modified to apply to systems with grounded sources and loads only
(where the system on both sides of the switch is grounded); but, in such cases, the words “for systems with
grounded sources and loads only” shall appear with the rating.

5.4.4.1 Rated load-switching current

The rated load-switching current is the maximum rms symmetrical power-frequency load current flowing
in a circuit that the switch shall be required to make and interrupt at its rated maximum voltage.

5.4.4.2 Rated loop-switching currents

5.4.4.2.1 Rated line or cable loop-switching current

The rated line or cable loop-switching current is the maximum rms symmetrical power-frequency
circulating current flowing in a line or cable formed loop circuit that the switch shall be required to make
and interrupt at its rated loop-switching voltage.

5.4.4.2.2 Rated parallel transformer loop-switching current

The rated parallel transformer loop-switching current is the maximum rms symmetrical power-frequency
circulating current flowing between adjacent parallel transformers that the switch shall be required to make
and interrupt at its rated loop-switching voltage.

5.4.4.3 Rated line-charging switching current

The rated line-charging switching current is the maximum rms symmetrical power-frequency charging
current flowing into an unloaded line that the switch shall be required to make and interrupt at its rated
maximum voltage.

NOTE—The making current will include a transient that has a magnitude that is much higher than that of the rated line-
charging switching current.
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5.4.4.4 Rated cable-charging switching current

The rated cable-charging switching current is the maximum rms symmetrical charging current flowing into
an unloaded cable that the switch shall be required to make and interrupt at its rated maximum voltage.

NOTE—The making current will include a transient that has a magnitude that is much higher than that of the rated
cable-charging switching current.

5.4.4.5 Rated unloaded transformer switching current

The rated unloaded transformer switching current is the maximum transformer exciting current that the
switch shall be required to make and interrupt at its rated maximum voltage. The current is expressed in
rms symmetrical amperes. Optionally, the rating may be expressed as the maximum transformer size
associated with the exciting current that can be switched.

NOTE—The making current may include a transient current several orders of magnitude larger than that of the rated
unloaded transformer switching current.

5.4.4.6 Rated shunt capacitor bank-switching current

The rated shunt capacitor bank-switching current is the maximum rms symmetrical power-frequency
capacitor bank current that the switch shall be required to make and interrupt at its rated maximum voltage
within its rated differential capacitance voltage. Filter bank-switching requires special consideration and is
not currently covered by this document. The capacitive switching current rating has two associated ratings.
They are as follows:
a) Rated peak capacitive inrush current. Determines the switch’s suitability for switching back-to-
back applications.

b) Rated shunt capacitor bank switching endurance. Determines the switch’s suitability for long-
term repetitive switching of capacitors.

The capacitive switching current rating also has a class of rating. Class of shunt capacitor bank-switching
current ratings are Class A, B, and C, as defined by differences in the specified test procedure in 8.3.2.6.
Class A is the most severe with respect to restriking, Class B is somewhat less severe, and Class C has no
test criteria directed at restrikes.

Grounded systems have lower transient recovery voltage requirements. Switches rated “systems with
grounded sources and loads only” may not be used in non-grounded systems.

The harmonic content of the rated switching current shall be <10% and should cause no extraneous current
Zeros.

5.4.4.6.1 Rated peak capacitive inrush current

The rated peak capacitive inrush current is the maximum instantaneous value of transient inrush current
that the switch shall be required to make when energizing either single or parallel capacitor banks. (See
Figure 10 and Figure 11.)

NOTE—Expected maximum ratios of (rated peak capacitive inrush current) / (rated capacitive switching current) are in
the range of 200 for back-to-back capacitors. For single capacitors, the ratio is normally <20.

5.4.4.6.2 Shunt capacitor switching endurance

The shunt capacitor switching endurance is the number of shunt capacitor switching operations that the
switch shall be capable of successfully performing while maintained per the manufacturer’s instructions.

g Documents
Copyright © 2006 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:57:16 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1247-2005


http://www.avadocuments.com/doc/ieee-1247-2005
http://www.avadocuments.com/doc/ieee-1247-2005

IEEE Std 1247-2005
IEEE STANDARD FOR INTERRUPTER SWITCHES FOR ALTERNATING CURRENT, RATED ABOVE 1000 V

5.5 Rated ice breaking ability

The rated ice breaking ability is the maximum thickness of ice, as defined by the ice loading test of Clause
8, under which the switch shall be required to successfully open or close.

5.6 Rated control voltage

The rated control voltage is the nominal voltage for which a power-operated mechanism is designed to
operate.

5.7 Rated mechanical operations
The rated mechanical operations is the minimum number of mechanical operating cycles that a switch shall

be required to perform without requiring maintenance or adjustment. An operating cycle shall be one close
operation and one open operation.

5.8 Rated mechanical terminal load

The rated mechanical terminal load is the static force, (equivalent to an external mechanical load) applied at
each terminal in specified directions, that a switch shall withstand while stationary and during operation.

5.9 Visible corona-free voltage

The visible corona-free voltage is the line-to-ground voltage at which there is an onset of visible plumes or
spikes under dark conditions. (See IEEE Std C37.34.)

5.10 Radio-influence voltage limit
The radio-influence voltage limit is the maximum allowable radio-influence voltage (at a specified

detection frequency and at a specified distance) produced by a switch when energized at a specified voltage
at rated power frequency.

5.11 Partial discharge limits

This item is currently under study and is intended to appear in a subsequent revision to this document.

6. Preferred ratings

Preferred ratings for outdoor, indoor, and enclosed switches are given in referenced standards (see 6.1, 6.2,
and 6.3). Where the referenced standard does not specify a preferred rating, the preferred rating given in
6.4, if appropriate, shall apply.

The ratings designated in this standard and in referenced standards are preferred and are not considered
restrictive. Non-preferred ratings based on performance are acceptable, under the provisions of this
standard, when accepted by the equipment user.

6.1 Preferred ratings—Outdoor switches

Preferred ratings for outdoor switches are given in ANSI C37.32.
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6.2 Preferred ratings—Indoor switches
6.2.1 General
Preferred ratings for indoor switches are given in ANSI C37.32.

6.2.2 For metal-enclosed switchgear

Preferred ratings for indoor ac medium voltage switches to be used in metal-enclosed switchgear are given
in ANSI C37.22.

6.3 Preferred ratings—Enclosed switches

6.3.1 For metal-enclosed switchgear
Preferred ratings for enclosed switches to be used in metal-enclosed switchgear are given in ANSI C37.22.
6.3.2 For manually operated subsurface load interrupting switchgear

Preferred ratings for enclosed switches to be used in manually operated subsurface load interrupting
switchgear are given in IEEE Std C37.74.

6.3.3 For padmounted fused switchgear

Preferred ratings for enclosed switches to be used in padmounted fused switchgear are given in IEEE Std
C37.74.

6.4 Other preferred ratings

6.4.1 Preferred rated power frequency

The preferred rated power frequency of interrupter switches shall be 60 Hz.

6.4.2 Rated loop-switching voltage

The preferred rated loop-switching voltage is 20% of the rated maximum voltage.
6.4.3 Rated differential capacitance voltage range

The preferred limits for the differential capacitance voltage range are

a) 100V for the lower limit

b) 4% of rated maximum voltage for the upper limit
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