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Abstract: Required ratings, construction requirements, design test requirements, applications, and
suggested practices for all high-voltage enclosed indoor and outdoor and non-enclosed indoor and
outdoor switches rated above 1000 V are specified. This includes ratings and requirements for such
switches as disconnecting, selector, horn-gap, grounding, etc., for manual and power operation,
except for interrupter switches, distribution-enclosed single-pole air switches, and distribution
cutouts fitted with disconnecting blades.

Keywords: air switches, disconnect switches, high-voltage switches, IEEE C37.30.1™, indoor
switches, outdoor switches
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Important Notices and Disclaimers Concerning IEEE Standards Documents

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

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

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE Standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE
or IEEE SA and participate without compensation from IEEE. While IEEE administers the process and
establishes rules to promote fairness in the consensus development process, IEEE does not independently
evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments contained
in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning this standard, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant or represent that
the use of the material contained in its standards is free from patent infringement. IEEE standards documents
are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments received
from users of the standard.

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

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

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE
standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter’s views should be considered the personal views of that individual rather than
the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements made
by volunteers may not represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board of
Governors are not able to provide an instant response to comments, or questions except in those cases where
the matter has previously been addressed. For the same reason, IEEE does not respond to interpretation
requests. Any person who would like to participate in evaluating comments or in revisions to an IEEE
standard is welcome to join the relevant IEEE working group. You can indicate interest in a working group
using the Interests tab in the Manage Profile & Interests area of the IEEE SA myProject system.! An IEEE
Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.?

Laws and regulations

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

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and data
ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and

! Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright
to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

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

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.? For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard number
and year of approval to access the web page of the published standard. Errata links are located under the
Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically check for errata.

Patents

IEEE Standards are developed in compliance with the IEEE SA Patent Policy.’

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https://standards.ieee.org/standard/index.html.

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

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. IEEE Standards development activities consider
research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.
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Introduction

This introduction is not part of IEEE Std C37.30.1-2022, IEEE Standard Requirements for AC High-Voltage Air
Switches Rated Above 1000 V.

This standard was originally designed to be a consolidation of the following now-obsolete standards:

— IEEE Std C37.30-1997
— IEEE Std C37.32-2002
— 1EEE Std C37.34-1994
— IEEE Std C37.35-1995
— IEEE Std C37.36b-1990
— 1EEE Std C37.37-1996

Initially the intent was to make minimal technical changes to the standards. The consolidation effort was the
first phase of what was planned to be a two-part process to facilitate harmonization of the IEEE C37.30-
series of standards with existing IEC documents covering switch devices. The second phase of the process
was to be an effort to both incorporate technical changes where needed and to harmonize with IEC standards;
however, copyright issues led to a temporary halt in the harmonization effort. This document incorporates
the provisions of IEEE Std C37.30.1a-2017 and supersedes it. Also notable in this revision is the addition of
regulator bypass switches to the testing requirements.
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IEEE Standard Requirements for AC High-Voltage Air Switches Rated
Above 1000 V

1. Overview

1.1 Scope

This standard covers preferred ratings, construction and testing requirements, and application,
loading, installation, operation; and maintenance guidelines for all high-voltage enclosed and non-
enclosed, indoor and outdoor air switches rated in excess of 1000 V. This includes such switch types
as disconnect, horn-gap, fault-initiation, and ground for manual or power operation. The following
switch types are not covered by this standard: interrupter switches, distribution cutouts fitted with
disconnecting blades, and switches used in metal-enclosed and pad-mounted switchgear. This
standard also does not apply to load-break separable insulated connectors, circuit breakers, circuit

switchers, or reclosers.
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1.2 Word usage

Theword shall indicates mandatory requirements strictly to be followed in order to conform to the

standard and from which no deviation is permitted (shall equals is required to). 67

The word should indicates that among several possibilities one is recommended as particularly

suitable, without mentioning or excluding others; or that a certain course of action is preferred but

not necessarily required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard

(may equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or

causal (can equals is able fo).

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e.,
they must be understood and used, so;+therefere; each referenced document is cited in text; and its
relationship to this document is explained). For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments or

corrigenda) applies.

6 The use of the word nust is deprecated and cannotbe used when stating mandatory requirements, must is used only to describe

unavoidable situations.

7 The use of will is deprecated and cannot be used when stating mandatory requirements, will is only used in statements of fact.
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ANSI C29.1, Test Methods American—Natonal-Standard for Electrical Power Insulators 8__Test

Met—hedsr}

ANSI C29.8, AmericanNational-Standardfor-Wet-Process Porcelain Insulators—Apparatus, Cap

and Pin Type.

ANSI C29.9, AmericanNatienal-Standardfor-Wet-Process Porcelain Insulators — Apparatus, Post

Type.

ANSI (C63.2-2009, American National Standard for Electromagnetic Noise and Field Strength

Instrumentation, 9 kHz +6-H= to 40 GHz Specifications.

ANSI/NEMA CC 1, American National Standard for Electric Power Connection for Substations.

Accredited Standards Committee C2-2017 I—E—E—E%%el—@il®—299¥, National Electrical Safety Code®

(NESC®) 103

AWS D1.1/D1.1M, Structural Welding Code-Steel. 11

AWS D1.2/D1.2M, Structural Welding Code-Aluminum

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

9 NEMA publications are available from the National Electrical Manufacturers Association (http://www.nema.org)

103National Electrical Safety Code and NESC are both registered trademarks and service marks of The Institute of Electrical and

Electronics Engineers, Inc.; The NESC is available from The Institute of Electrical and Electronics Engineers, 445 Hoes Lane,

Piscataway, NJ 08854, USA (http://standards.ieee.org)

QAWS publications are available from the American Welding Society (http://www.aws.org).
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IEEE Std 4™, IEEE Standard For High-Voltage Testing Techniques.12' 13—fer—Hi«g~h—¥el%age—"Fes{-iﬂgT

45

IEEE Std 3003.1™ 342142007 JEEE Recommended Practice For System Grounding Of Industrial
And Commercial Power Systems—+{Greer-Book ™.

IEEE Std C37.30.4 1247™ TEEE Standard Test Code for Switching and Fault Making Tests for High -

Voltage Interrupter Switches, Interrupters or Interrupting Aids Used on or Attached to Switches

Rated for Alternating Currents Current—Rated—Above 1000 V.HEEE-S+d-C37091M 1999 JEEE

IEEE Std C37.100.1™_-2018, IEEE Standard for e-Common Requirements for High-Voltage Power

Switchgear Rated Above 1000 V.

12 4ppg publications are available from The Institute of Electrical and Electronics Engineers (http://standards.ieee.org).

135The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers,
Inc.
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3. Definitions

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

Dictionary Online should be consulted for terms not defined in this clause, with preference given to

definitions from IEEE Std C37.30.5™ [B13] above those of other sources outside of this standard. 14

When trying to understand the meaning of terms, when multiple definitions exist, the definitions

should be evaluated in the following priority:

a) Definitions embedded in this standard shall be used.

b) For terms not defined within this standard, the definitions within IEEE Std C37.30.5 [B13]
shall be used.

¢) For terms not defined in either this standard or IEEE Std C37.30.5 [B13], then the IEEE
Standards

ThelEEE-Standards Dictionary Online:—Gle&&a%y—ef—Tei%s—aﬁd—D@%#é@ﬁsé should be consulted-fer-terms
efimed i thisl .

air switch: A switching device designed to close and open one or more electric circuits by means of

guided separable contacts that separate in air.-Fheswitehing-device-may beequipped-with-areing
herns-

NOTE —The terms “air switch” and “switch” are used interchangeably in the following definitions

and in the remainder of this document.19

allowable continuous current class (ACCC) designation (of an air switch): A code that identifies
the composite curve relating the loadability factor (LF) of the switch to the ambient temperature Oa

as determined by the limiting switch part class designations.

6

14 The numbers in brackets correspond to those of the bibliography in Annex G.

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

implement this standard.
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distribution class: A descriptive term used to denote application, restriction, or both to that ke part

of an electric system between the substation and the customer.

indoor switch:_Switches A—switeh designated for operation inside buildings or weather-resistant

enclosures which #kat-do not restrict heat transfer to the ambient-atmesphere.

loadability factor (LF): Theratio of allowable continuous current at a given ambient temperature to

rated current.

loadability: The ratio of allowable continuous current at 25 °C ambient temperature to rated

continuous current.

observable temperature rise: The steady state temperature rise of any part of the switch above

ambient temperature.

outdoor switch: An air switch designated for operation outside buildings or enclosures. Switches

designated for operation outside buildings or enclosures—Outdeerswitehes may be exposed to the
weather and-Outdeerswitehes experience no restriction of heat transfer to the ambient-atmesphere.

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.
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rated fault making current: The maximum reetmean—square{rms)y power frequency current,
expressed in symmetrical amperes, which that the switch shall be required to make and carry at its
rated maximum voltage, for a specified duration. For transient currents, such as fault initiation and

capacitive discharge, the rated fault making current shall be the current available from the circuit

without the influence of the switching device.

regulator bypass switch: An air switch consisting of multiple blades to connect and bypass a voltage

regulator.

short-time (symmetrical) withstand current duration: The maximum duration of short-time

(symmetrical) withstand current that a switch is required to carry.

short-time (symmetrical) withstand current: An abnormal power frequency current, the initial
portion of which may have a dc offset, expressed in reet-mean—square{rms)y symmetrical amperes,

that a switch is required to carry.

station class: An air switch A-descriptive term typically used to denote application or restriction or

both to generating stations, switching stations, substations; and transmission lines.

switch part class designation: A code that identifies the curve that relates the loadability factor (=)

of an aira switch part material and function to the ambient temperature Oa.

4. Service conditions

4.1 Usual service conditions

4.1.1 General

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

ratings, provided that:
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a) The ambient temperature (temperature of the surrounding air) is within the range of -30

°C to +40 °C=

b) The altitude does not exceed 1000 m (3300 ft)-

¢) The wind velocity does not exceed 36 37 m/s (80 mi/hr k)-

NOTE 1—See IEEE Std C37.30.2™, TEEE Guide for Wind-Loading Evaluation of High Voltage (>1000

V) Air Break Switches for more information about wind loading.

NOTE 2—The interrupting ability of some switches that rely on a slowly or rapidly increasing

external air gap for circuit interruption (such as standard or quick break »hip arcing horns) may be

influenced by local wind velocity and direction.

4.1.2 Outdoor switch

Switehes—designated-as-Outdoor switches shall be suitable for operation outside of buildings or

enclosures and-Outdeerswitehes may be exposed to the weather including wind and various forms

of precipitation ieing—eonditions. They experience no restriction of heat transfer to the ambient

atmosphere.

4.1.3 Indoor switch

Switehes-designated-as Indoor switches shall be suitable for operation inside buildings or weather-

resistant enclosures_that do not restrict heat transfer.
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4.1.4 Enclosed switch

Switehes-designated-as-Enclosed switches shall be suitable for operation inside housings that restrict
heat transfer to the ambient atmosphere. Enclosed_switch housings may be switehes-may—alseo-be

suitableforusein-enelosuresfilled with a dielectric. media_such as etherthan air, e-g= oil, or sulfur
Erocathrorido(SF6),

4.2 Unusual service conditions

Where etherunusual service conditions exist, they should be brought to the attention of those the

parties responsible for the design and application of the equipment. Examples of such conditions

include the following:

— Operation in high altitudes. Equipment that depends on air for its insulating and cooling
medium will have a higher temperature rise and a lower dielectric strength when

operating at higher altitudes than when operating at lower altitudes. For altitudes above

1000 m (3300 ft), correction factors shown in Table 1 should be applied to the indicated

switch ratings. Altitudecorrectionfactors-arespeeifiedin IEEE-Std-C37-400-1"

— Contamination, such as_pollution, 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, earthquakes, or tilting.
— Excessively high or low ambient temperatures.
9—1 E . ; bef ! in-Cl 2
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— Unusual transportation or storage conditions.

— Unusual space limitations.

— Unusual operating duty, frequency of operation, difficulty of maintenance, poor current

waveform (high harmonic content), unbalanced voltage,

requirements.

er—special insulation

Table1 — Altitude correction factors (factors to be applied to the switch

ratings indicated)

Altitude Correction factors
Rated lightning
impulse withstand Current
m (ft) voltage (BIL)? ratings®t
(1) (2) 3) 4
1000 3300 1.00 1.00
1200 | 4000 098 0.005
1500 5000 0.95 0.99
1800 6000 092 0.085
2100 7000 0.89 0.98
2400 8000 0.86 0.97
2700 2000 0.83 0.965
3000 | 10000 0.80 0.96
3600 | 12000 0.75 0.95
4200 | 14000 0.70 0.935
4800 | 16000 0.65 0.025
5400 | 18000 0.61 0.91
6000 | 20000 0.56 0.90

NOTE—Correction factors provided are to assist in proper
application of air switches and should not be used for design

testing.

New

2 Interpolated values shall be used in determining correction factors for intermediate altitudes.

b For maximum ambient of 40 °C.

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:50:32 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.30.1-2022


http://www.avadocuments.com/doc/ieee-c37-30-1-2022
http://www.avadocuments.com/doc/ieee-c37-30-1-2022

[ ——— — g

\ITFH#\ Switch exposed M
switch — to weather P estricted heat mransfer
Outdoor Switch = Unusual

Indoor Swith ___——  Umswal  ——_  Unusual

M Unusual \m\s

(Peleted}

5. Description of ratings and capabilities

5.1 General

These subclauses 5+ threugh-5-36 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
ratings of equipment covered by this standard include the items marked with an “X” in Table 2. The
preferred values for ratings and capabilities are found in Clause 5 6. The test procedures to establish

the ratings and capabilities are found in Clause 7 8.
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Table 2 —Switch ratings and required tests

Switch®
. . Fault- . . Regulator
Switch rating Subclause | Disconnecting initiating Grounding bypass
@) 2 3 5]
Rated power frequency 5.2 X X X X
Rated maximum voltage 531 X X X X
Rated continuous current 5.5 X — — X
Rated lightning-impulse withstand (BIL) 543 X X X X
Rated switching-impulse withstand (for
rated maxinmm voltage of 362 KV and 544 X X X —
above)
Rated power frequency dry withstand 5422 X X X X*
Rated power frequency wet withstand 5423 X X X X
Rated power frequency dew withstand 5424 X X X X*
Rated peak withstand current 562 X (o} X b
Rated short-time (syvmmetrical) withstand 5.6.4 X 0 X hd
Rated short-time (symmetrical) withstand 564
current duration 2-0. X o X X
Rated mechamical operations 5.11 X — X X
Rated mechanical terminal load 512 X X X X
Rated ice-breaking ability—manual 5.10 ] 0 0 ]
Rated ice-breaking abilify—power: single $.10 0 0 0
attempt opening and closing (outdoor) > -
Rated ice-breaking abilify—power: single
attempt opening, multiple attempts 5.10 o] O O —
closing (outdoor)
Rated load-making current 5.16 ] — 0 —
Rated fault making current 5.7 ] X 0 —
New
Switch® -~
Switch rating Disconnecting | Fa ult—im'n':@g’ ,Grnund.ing
) - 3)
Rated power frequency \ X // X X
Rated maximum voltage \ ){/ X X
Rated continuous current \,( X — —
]

¥
¥

Rated dielectric withstand voltages / \&

Rated lightning impulse withstand X X
(basic impulse insulation leysk(BIL)) ~~_

Rated switching i withstand X \ X
(for rated 2 voltage of 362 KV and above)

M’E’I frequency dry withstand X X \C\=

(Peleted}

b
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N Z
Switch® )
Switch rating Disconnecting | Fault-initiating Ffounding
(1) (2) (3)
Rated power ErequeuNt withstand (outdoor) X }/ X
Rated power frequency deNhsraﬂd (indoor) X / X X
Rated peak-withstand current N\ X A 0 X
Rated short-time (symmetrical) withstan ent X / O X
Rated short-time (symmetrical) withstand m&bsu\ 0 X
duration
Rated mechanical operations \X — X
Rated mechanical terminal load P BN X X
Rated ice-breaking ability—manual4Gutdoor) o N\ 0 0
Rated ice-breaking abﬂwz single attempt 0 ‘ 0
opening and closing {ouiddor)
Rated ice-breaking ability—power: single attempt 0 —\ 0
opening, mulijpde attempt closing (outdoor) N
Rated lgad’making current 0 — N0
Rgtefl fault-making current — X —\

(Peleted)

a “X” indicates required rating; “O” indicates optional rating; “—" indicates not applicable.

b Test performed on load and source switch only.

€ The bypass disconnect shall be rated for no less than 10% of the power frequency withstand

requirement of the main disconnect blades.

5.2 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.
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5.3 Rated voltage

5.3.1 Rated maximum voltage

The rated maximum voltage of a switch is the highest reetmean—square{rms} line-to-line voltage of

rated power frequency for which the switch is designed to operate. The preferred rated maximum

voltages for station class outdoor air disconnect switches and grounding switches are given in Table

4. The preferred rated maximum voltages for distribution class outdoor air disconnect switches and

grounding switches are given in Table 8. The preferred rated maximum voltages for indoor air

switches and indoor grounding switches are given in Table 10.

Specific requirements keyed to the rated maximum voltage are as follows:
— Interrupting ratings
— Making current ratings
— Limit of corona vetage-and radio-influence voltage{RHV)

— Ratings at which switching surge tests are required

5.4 Rated withstand voltages

5.4.1 General

The rated withstand voltages are the voltages of the appropriate wave shape, magnitude, and
duration that the switch shall withstand under specified conditions, without damage to the

insulating materials. The preferred rated withstand voltages for station class outdoor air disconnect

switches and grounding switches are given in Table 4. The preferred rated withstand voltages for

distribution class outdoor air disconnect and grounding switches are given in Table 8. The preferred

rated withstand voltages for indoor air switches and grounding switches are given in Table 10.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:50:32 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.30.1-2022


http://www.avadocuments.com/doc/ieee-c37-30-1-2022
http://www.avadocuments.com/doc/ieee-c37-30-1-2022

5.4.2 Rated power frequency withstand voltage

5.4.2.1 General

The rated power frequency withstand voltage is the rms value of the sinusoidal waveform of rated

power frequency.

5.4.2.2 Rated power frequency dry withstand voltage

Therated power frequency dry withstand voltageis 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 air switches shall withstand 110% of the rated

power frequency dry withstand voltage. The preferred ratings are given in Table 4 for station class

outdoor switches and grounding switches, Table 8 for distribution class outdoor air switches and

grounding switches, and Table 10 for indoor air switches and grounding switches.

5.4.2.3 Rated power frequency wet withstand voltage

Therated power frequency wet withstand voltageis the power frequency withstand voltage that an
outdoor switch is required to withstand for a duration of 10 s under wet (rain) conditions. There is

are no power frequency wet withstand requirement reguirements for indoor or enclosed switches.

Insulation between thelive parts of an outdoor switch and ground shall withstand 100% of the rated

power frequency wet withstand voltage. The preferred ratings are given in Table 4 for station class

outdoor switches and grounding switches, Table 8 for distribution class outdoor air switches and

erounding switches
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5.4.2.4 Rated power frequency dew withstand voltage

Therated 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 seconds s with dew (condensate) over the switch’s solid insulation.

Insulation between the live parts and ground shall withstand 100% of the rated power frequency
dew withstand voltage. 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. There is no power frequency dew withstand requirement

for outdoor switches._The preferred ratings are given in Table 10 for indoor switches and indoor

grounding switches.

5.4.3 Rated lightning impulse withstand voltage

The rated lightning impulse withstand voltage is the peak value of 1.2/50 us positive and negative

impulses that the switch shall be required to withstand. The preferred ratings are given in Table 4

for station class outdoor switches and outdoor grounding switches, Table 8 for distribution class

outdoor air switches and distribution class outdoor grounding switches, and Table 10 for indoor air

switches and indoor grounding switches.

Insulation between thelive parts of a switch and ground shall withstand 100% of the rated lightning

impulse withstand voltage.

Insulation across the open gap of air switches shall withstand 110% of the rated lightning impulse

withstand voltage.

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.
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5.4.4 Rated switching impulse withstand voltage

The rated switching impulse withstand voltage is the peak value of 250/2500 ps positive and
negative impulses that the switch shall be required to withstand. There is are no rated switching
impulse withstand requirement reguirements for switches with rated maximum voltage less than
362 kV.

Insulation between thelive parts of a switch and ground shall withstand 100% of the rated switching

impulse withstand voltage.

Insulation across the open gap of air switches shall withstand switching impulse voltages listed in

Table 5. The preferred ratings are given in Table 5 for station class outdoor switches &n+6-6}.

5.5 Rated continuous current

5.5.1 General

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. The preferred ratings are given in Table 6 for

station class outdoor air switches, Table 9 for distribution class outdoor air switches, and Table 11

for indoor air switches. Grounding switches have no continuous current ratings but have withstand

current ratings that may be equal to or less than the disconnect switch rating—asshownintable3-

- " i : .

5.5.2 Allowable continuous current

The allowable continuous current of a switch at specific ambient temperature is the maximum
alternating current, in amperes rms at rated frequency, that a switch will carry without exceeding

the allowable maximum temperature for any of its parts, as listed in Column 1 of Table 3.

The allowable continuous current may be determined from Equation (1).
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=1, (%)M (1)

where
Oa is the ambient temperature (in °C)
In is the allowable continuous current at ambient temperature, O
Iy is the rated continuous current
Omax is the allowable maximum temperature (in_°C) of switch part, from Table 3
Or is thelimit of observable temperature rise (in °C) at rated current of switch part,

from Table 3

5.5.3 Loadability

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

temperature, to the rated current.

NOTE_1—Loadability is a measure of the allowable continuous current over the average of ambient
temperatures from 10 °C—te-40 °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 3 have been selected to maintain a minimum 1.22 loadability at 25 °C.

NOTE 2—The loadability of switches used in enclosures is covered by other standards and is the
ratio of allowable continuous current, at 25 °C ambient temperature outside the enclosure, to rated

current. This loadability may be different than 1.22.
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5.5.4 Switch part class designation

The switch-part class designation of a switch is a code that identifies the curve that relates the

loadability factor, LF, of the switch to the ambient temperature, Oz. This factor is determined by the
allowable maximum temperature, Omax, and the limit of observable temperature rise, Or, using the
fermulain-Equation (2):

_I_a _ BPmax—Fay05 2
LF =£= (—er ) (2)

The switch-part class designations are given in Table 3. Refer to Annex C for application curves.

5.5.5 Allowable continuous current class (ACCC) designation

The ACCC designation of an air switch is a code that identifies the composite curve relating the
loadability factor, LF, of the switch to the ambient temperature, 6a, as determined by the limiting
switch-part class designations. The first term of the ACCC designation is obtained from the first
letter of the class designation of the switch part that has kaving the lowest limit of observable
temperature rise. The middle term is the letter O, designating loadability at 25 °C ambient
temperature. The last term is obtained from the numeral of the class designation of the switch part

that has kasing the highest limit of observable temperature rise.

5.5.6 Limits of observable temperature rise

The limit mexdimum—valae of observable temperature rise of any part of a switch, when tested in

accordance with Clause 7 8, is given in Table 3, columns (2) and (4).

Thelimit of observable temperature rise, Or, at rated current shall be determined from the following

equations eitherEquation{(3)-er Equation{4)-to maintain an air switch loadability of 1.22.

For non-enclosed switches, use Equation (3):
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6, = (Pmectn 3)

For enclosed switches, use the lesser of Equation (4) or Equation (5):

6, = (PmexTeny (4)
oF
6, = Omax — Baz )
where
On = 525 °C, the standard ambient temperature
Ol = 1540 °C
6e2 = i555°C
Omax = is-allowable maximum temperature (in °C) of switch part, from Table 3

Ha
b1

. 2 . . .
5122 —where 122-is loadabilityof switehat-G4

NOTE —The denominator value of 1.5 in Equation (3) and Equation (4) is derived from 1.222, where

1.22 is the loadability of the switch at On.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:50:32 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.30.1-2022


http://www.avadocuments.com/doc/ieee-c37-30-1-2022
http://www.avadocuments.com/doc/ieee-c37-30-1-2022

itches, enclosed, and non-

1¥ SW

tations for a

1imi

Table 3 —Temperature 1

enclosed

08 £F 04 Ly £h De SOI S5€12 uonE[nsu| (g)
THOd €T £00 LE 08 Do (¥ 55812 uopensuy (1)
speruaew Sunepnsur yus aeuod u sped Sudues-quauny (5)
Lon Ly LO9 LS 011 sdea Suiysnq pue surd pue sded J
— — — — — S[ELAEW J2YI0) (€)
500 0z Tod £f [ SI0IIUI0D J|QIXA]] AM-UIAOM ()
90.L £ 904 €5 S0l simd Aojje wnuwn e pagean-1waH (€)
T0d ST £00 LE 08 ssued saddos useip-paeg ()
00.L £ 001 £< <ol sfunses Aojpe saddoo g0 saddon (1)
sued Fulduea-juanng 1ayi0) ()
90.L £F 904 £% £01 wajeainba Jo syulol pazeiq 1o papiam (p)
O £E o £F 06 SUOIBUU0D PR1]0] YU S[BUILLSL [IUMS (3)
— — — — — (£ TLON 2]qe1235) 12010 (€)
90.L £ 90 £ S0l wajeamnba 1o “Loje 1aaps ‘A (7)
rOU €£ rod £F 06 wnupune Jo saddoy (1)
sunol [exuegoaw Sunanpuo) (q)
— — — — — (£ J.LON 2]qe1395) Y0 (1)
90.L £ 904 £¢ <ol Juajagnba Jo “Aojje JaAIs IaANS (€)
PO £€f O % 06 ajeAInba 10 *Lofje 1aa[1s 10 12415 o Aojpe 1addoo so Jaddon (Z)
£00 0z zod £f SL Aojpe 1addoo a0 saddop (1)
(7 ALON 21q® 23s) e ul s3oeuo ) (8)
(g (£)

uoneudisap

uonyeudisap

NN

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:50:32 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.30.1-2022


http://www.avadocuments.com/doc/ieee-c37-30-1-2022
http://www.avadocuments.com/doc/ieee-c37-30-1-2022

Nonenclosed indoor and Enclosed indoo;?d/
Allowable outdoor switches outdoor switc
= e}
temp;;irulwe, temperature SWi:E:; spal't Swigi:mrt
(°C) 1::::;:";:1 designation designation
=Cy’ Y
il @ 3/ Q)
(a) Contacts in air® \ /
(1) Copper or copper alloy \?S 33 BO2 20 QO0:3
(2) Copper or copper alloy to silver or V DO4 33 RO4
stlver alloy, or equivalent
(3) Silver. silver alloy. or equivalent 105 33 FOG6 43 TOG6
(4) Other* — A — — —
(b) Conducting mechanical joints N\
(1) Copper or aluminum %0 4 N, Dot 33 RO4
(2) Sitver. silver alloy, or equivalent f” 105 53 K06 57 TO6
(3) Other — — —\_ — —
(c) Switch terminals with bolt 20 43 DO4 N 33 RO4
connections / \
(d) Welded or bm%ts or 105 53 FO6 \ TO6
equivalent
(e) Other ulgzﬁ—ca:r}d.ng parts \
(1) Copffer or copper alloy castings 105 53 FO6 43 06
(})’ﬁard drawn copper parts® 80 37 Co3 25 PO,
(Peleted)
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.4
Nonenclosed indoor and Enclosed induoy(
Allowable outdoor switches outdoor switches
maximum Limit of Limit of /
temperature, observable Switch part observable Switch part
'E;m;: 2:5&??::2; class class
(°C) l‘.‘l:ll‘l.:EI.l t: 8, designation designation
oy
1) 2) 3/ “@ (3)
(3) Heat-treated aluminum alloMgarts 105 53 Fos/ 43 TO6
(4) Woven-wire flexible connectors 75 33 }62 20 QO3
(5) Other materials* N — — / — — —
() Insulator caps and pins and bushing 10 57 /’ Go7 47 Uo7
caps
(g) Current-carrving parts in contact with jﬂsu]alingh\terials /
(1) Insulation class 90 °C 80 37 o3 25 PO,2
(2) Insulation class 105 °C AN EO5 43 505
(3) Insulation class 130 °C 120/ 0N HOS 60 V08
(4) Insulation class 155 °C )4_1' 80 09 77 Woo
(5) Insulation class 180 °C / 170 97 JO10 93 X010
(6) Insulation class 220 °C / 210 123 K)l 1 120 Y011
(7) Oil* / 90 43 DO 33 RO4
(8) 5Fs 350 307 — 207 —
(h) Nonenergizable parts gﬁmed to contact by personnel
(1) Handled by operptfr’ 50 10 — 10 —
(2) Accessible toGperator’ 70 30 — 30N\ —
(3) Not acc;j(ﬁ)le to operator® — — — — —
(i) Entire pitch limited to 30 °C rise
(1) Pfftdoor 70 30 A01 — N
7 Indoor 85 — — 30 NON_
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Omax—inr-accordancewith-54-

aepg annealing will not impair switch operation or reduce ability to meet any of the ratings,

105 °C may be used for Omax and the corresponding increase in Or as determined in

subclause 5.5 4.

beThe top oil (upper layer) temperature shall not exceed 80 °C total. The 90 °C value refers to

the hottest_-spot temperature of parts where they contact the oil.

€ & The maximum temperature of any nonenergizable part that is not accessible to the operator
shall not exceed a temperature that will necessitate maintenance or replacement of parts

during the life of the switch.

5.6 Rated short-time withstand current

5.6.1 General

The rated short-time withstand current has_the following two associated ratings:

a) Rated peak withstand current, which is a measure of the switch’s ability to withstand the

magnetic forces associated with a short-circuit.

b) Rated short-time (symmetrical) withstand current duration, which is a measure of the

switch’s ability to withstand the heat generated by a short-time current.
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Therelationship between peak withstand current and short-time (symmetrical) withstand current is
based on an approximate X/R of 17 for 60 Hz applications and X/R of 14 for 50 Hz applications. This
leads to a peak current to rms symmetrical current ratio of 2.6 for 60 Hz and 2.5 for 50 Hz. It should

be noted that higher X/R ratios are possible, and such occurrences result in higher peak withstand

current values due to a slower dc time constant. The preferred ratings are given in Table 5 for station

class outdoor air switches and grounding switches, Table 9 for distribution class outdoor air

switches and grounding switches, and Table 11 for indoor air switches and grounding switches.

5.6.2 Rated peak withstand current

Therated peak withstand current is the maximum instantaneous current that atthemajor-pealcefan
ieh- the

switch shall be required to carry while in the closed position. The peak withstand current as listed in

column 3 (or column 4 for 50 Hz) of Table 6 occurs at the first major peak of a dc-offset short circuit

current, and the test to prove this capability shall have a total duration of not less than 10 power

frequency cycles. The preferred ratings are given in Table 6 for station class outdoor air switches and

orounding switches, Table 9 for distribution class outdoor air switches and grounding switches, and

Table 11 for indoor air switches and grounding switches.

5.6.3 Rated peak withstand current duration

The preferred peak withstand current duration for station class outdoor disconnect switches is given

in footnote b of Table 6. The preferred peak withstand current duration for distribution class

outdoor air disconnect switches is given in footnote b_of Table 9. The preferred peak withstand

current duration for indoor air switches is given in footnote b of Table 11.

5.6.4 Rated short-time (symmetrical) withstand current duration

Therated short-time (symmetrical) withstand current duration is the maximum duration for which
the switch shall be required to carry the rated short-time (symmetrical) withstand current while in

the closed state, The preferred rated short-time withstand current durations are 1, 2, or 3 seconds,

with allowable I2t variations given in 7.4.6.2.
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5.7 Rated fault-making current

5.7.1 Fault-making current rating for fault initiating switches

Fault initiating switches are required to have a prospective fault-making current rating. The

preferred fault-making current ratings are given in Table 12.

5.7.2 Fault-making current rating for interrupter switches

Interrupter switches may have a fault-making current rating. The preferred fault-making current

ratings are given in Table 12.

CAUTION

Only switches having a thathavethe closing speed that is independent of operating personnel may

earr have a fault-making current rating.

5.8 Visible corona_onset-free voltage

The visible corona onset voltage is the line-to-ground power frequency voltage at which there is an

onset of visible plumes or spikes under dark conditions.
5.9 Radio-influence voltage (RIV) limit

The radio-influence voltage RFY limit (RIV) is the maximum allowable radio-influence voltage RE:

at a specified detection frequency and at a specified distance, produced by a switch when energized

at a specified voltage at rated power frequency. The limits of radio influence voltage RV are given

in eelumn-6-ofTable 4, Column-# 6.6}
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5.10 Rated ice breaking ability

The rated ice breaking ability is the maximum thickness of ice, as defined by the ice loading test of
subclause 7.6 8-5, under which the switch shall be required to successfully open or close. If an
outdoor switch has anice breaking rating, the preferred ratings shall be 10 mm (3/8 in), and 20 mm
(3/4 in). A switch that has successfully passed the ice test and is rated for a given thickness of ice is

also rated for lesser thicknesses._Indoor and enclosed switches are not typically rated for ice

breaking capability.

5.11 Rated mechanical operations

The rated mechanical operations refers to 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. For outdoor switches, a
specified number of operations must be accomplished with various terminal loads._The preferred

mechanical operation rating shall be 1000 operations: 900 close-open cycles without terminal loading

and 100 close-open cycles with terminal loading as specified in 7.7.3.3.

5.12 Rated mechanical terminal load

Therated mechanical terminal load is the static force, equivalent to an external mechanical load,a#€
applied at each terminal in specified directions, that a switch shall withstand, while stationary and

during operation. The preferred ratings for mechanical terminal loadings are given in Table 7.
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5.13 Rated control voltage

Therated control voltage is the nominal voltage for which a power-operated mechanism is designed

to operate. The preferred ratings for control voltage are given in Table 13.

5.14 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 the close coil, at the lower limit of the rated control-voltage range, and the making of

the current_carrying-making switch contacts.

NOTE —Preferred ratings and testing requirements have not been established at this time. Consult

the manufacturer for this information.

5.15 Switching endurance —fault-initiating switch

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

being opened. The manufacturer should be consulted for operating life expectancies for fault-

initiating switches.

NOTE —Preferred ratings and testing requirements have not been established at this time. Consult

the manufacturer for this information.

5.16 Rated load-making current

Therated load-making current of a switch is the highest prospective rms current that a switch shall

be required to make and carry at its rated maximum voltage.

NOTE —Preferred ratings and testing requirements have not been established at this time. Consult

the manufacturer for this information.
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