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Important Notices and Disclaimers Concerning IEEE Standards Documents

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

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

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”™) Standards Board. IEEE (“the Institute™) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI™), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute 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 1ts standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard 1s 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 1ssued 1s 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 1n 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:
PROCUREMENT OF 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 should be considered the
approved IEEE standard.
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Official statements

A statement, written or oral, that 1s 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, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on [EEE standards shall
make 1t clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of [EEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide 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 1s important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, [EEE and the members of its societies and
Standards Coordinating Committees 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 revisions to an IEEE
standard 1s welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

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 imply 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 1s not
in compliance with applicable laws, and these documents may not be construed as doing so.

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
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate fee, 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. 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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Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the 1ssuance of new editions or may be amended from time to time through the 1ssuance 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 ten years. When a document is more than ten
vears 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 1s the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention 1s 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 1s 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 1s listed on the
IEEE-SA Website at http://standards.ieeec.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter i1s 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.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE 1s 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.
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Introduction

This introduction 1s not part of PC37.30.5/D1.2, Draft Standard for Definitions for AC High-Voltage Air Switches
Rated Above 1000 V.

This standard constitutes a compilation of terms and definitions relating to high-voltage air switches, and
should be considered to reflect common and current usage of that industry. The size of this standard has
been kept to a minimum by omitting all terms satisfactorily covered in readily available dictionaries. In
some instances, terms and definitions of related products exhibiting minor variations have been combined
for greater clarity. Specifications and ratings have been excluded from definitions. This information is
included in standards covering specific product types. This standard contains, in addition to many additions
and modifications, the relevant terms from IEEE Std C37.100, which 1s scheduled to be withdrawn when its
validity expires in 2018.

Vil
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Draft Standard for Definitions for AC
High-Voltage Air Switches Rated
Above 1000 V

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading *“Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers.himl,

1. Overview

1.1 Scope

The terms and definitions in this standard cover all high-voltage enclosed and non-enclosed, indoor and
outdoor air switches rated in excess of 1000 V used primarily in connection with generation, transmission,
distribution, and conversion of electric power. 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.

1.2 Purpose

The definitions of terms and explanatory notes relating thereto contained in this standard are not intended
to encompass all possible meanings of the terms. They are intended for the sole purpose of establishing
only those meanings of terms used in standards for switchgear assemblies. They do not purport to
encompass other meanings that the terms may properly have when used in connection with other subjects.

1
Copyright © 2017 IEEE. All rights reserved.

This is an unapproved IEEE Standards Draft, subject to change.



278
279
280

281

282
283

284
285

286
287

288
289

290
291

292

293
294

295

296
297

298
299

300

301
302

303
304

305
306

307

308
309

PC37.30.5/D1.2, February 2017
Draft Standard for Definitions for AC High-Voltage Air Switches Rated Above 1000 V

In some instances, terms and definitions that are not identical to those in this standard have been developed
by other branches of industry. Where this situation exists, the definitions in this standard shall be used for
AC High-Voltage Air Switches Rated Above 1000 V covered by the C37 series of standards.

2. 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. '

accessories: Devices that perform a secondary or minor duty as an adjunct or refinement to the primary or
major duty of a unit of equipment.

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.

arc reach: The distance from a point midway between the arc extremities to the most remote point of the
arc at the time of 1ts maximum length.

arcing horn: One of a pair of diverging electrodes on which an arc 1s extended to the point of extinction
after the main contacts of the switching device have parted.

attachments: Accessories to be attached to switchgear apparatus, as distinguished from auxiharies.

bell crank: A lever with two arms placed at an angle diverging from a given point, thus changing the
direction of motion of a mechanism.

bell crank hanger: A support for a bell crank.

blade (disconnecting blade) (of a switching device): The moving contact member that enters or embraces
the contact clips.

blade guide (switch): An attachment to help assist in proper alignment of the blade and contact clip when
closing the switch.

blade latch: A latch used on a switch to hold the switch blade in the closed position.

break distance (of a switching device): The minimum open-gap distance between the main-circuit
contacts, or live parts connected thereto, when the contacts are in the open position.

bus support: An insulating support for a bus. It includes one or more nsulator units with fittings for
fastening to the mounting structure and for receiving the bus.

center break switching device: A mechanical switching device in which both contacts are moveable and
engage at a point substantially midway between their supports.

clips: See: contact clips (of a mechanical switching device)

closing operating time (of a switch): The interval during which the contacts move from the fully open
position to the fully closed position.

'IEEE Standards Dictionary Online subscription is available at;
http://www.1eee.org/portal/innovate/products/standard/standards_dictionary.html.

2
Copyright © 2017 IEEE. All rights reserved.

This is an unapproved IEEE Standards Draft, subject to change.



310
311

312
313

314
315

316
317
318
319
320
321

322
323

324
325

326
327

328

329
330

331

332
333

334
335
336
337

338
339

340
341
342
343

PC37.30.5/D1.2, February 2017
Draft Standard for Definitions for AC High-Voltage Air Switches Rated Above 1000 V

conducting mechanical joint: The juncture of two or more conducting surfaces held together by
mechanical means.

conductive outrigger (of a switching device terminal): An attachment that 1s fastened to and extends the
terminal pad of a switching device to maintain electrical clearance between the conductor and other parts.

connecting rod or shaft: A component of a switch operating mechanism designed to transmit motion from
an offset bearing or bell crank to a switch pole unit.

contact: A conducting part that coacts with another conducting part to make or break a circuit.

contact clip (of a mechanical switching device): The clip that the blade enters or embraces.

contact position indicator: A device that 1s located at or near the operating mechanism to indicate whether
the main contacts are in the closed or open position. Typically colors are used to indicate a closed or open
position; red will typically signify closed and green will typically signify open.

contact surface: That surface of a contact through which current is transferred to the coacting contact.

creepage distance: The shortest distance between two conducting parts measured along the surface or
joints of the insulating material between them.

current-carrying part: A conducting part intended to be connected in an electric circuit to a source of
voltage.

direct operation: Operation by means of a mechanism connected directly to the main operating shaft or an
extension of the same.

disconnecting blade: See: blade (disconnecting blade) (of a switching device).

disconnecting or isolating switch (disconnector, isolator): A mechanical switching device used for
changing the connections in a circuit, or for isolating a circuit or equipment from the source of power.

double break switch: A mechanical switching device that opens a conductor of a circuit at two points.

enclosed switches, indoor or outdoor: Switches designed for service within a housing restricting heat
transfer to the external medium.

fault initiating switch: A mechanical switching device used in applied fault protection to place a short
circuit on an energized circuit and to carry the resulting current until the circuit has been de-energized by
protective operation.

grounded parts: Parts that are intentionally connected to ground.

grounding switch: A mechanical switching device by means of which a circuit or piece of apparatus may
be electrically connected to ground.

group operation: The operation of all poles of a multipole switch device by one operating mechanism.
high speed grounding switch: See: fault initiating switch.

high speed short circuiting switch: See: fault initiating switch.

hinge clip (of a switching device): The clip to which the blade 1s movably attached.

3
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horn-gap switch: A switch provided with arcing horns.

hook ring (air switch): A ring provided on a switch blade for operation of the switch with an insulated
switch (hook) stick.

hook stick: See: switch stick (switch hook).

ice proof: So constructed or protected that ice of a specified composition and thickness will not interfere
with successful operation.

ice tests: Design tests made to determine the rated ice-breaking capability of the switching equipment.

indirect manual operation (of a switching device): Operation by hand through an operating handle,
mounted at a distance from and connected to the switching device by mechanical linkage.

indirect operation (of a switching device): Operation by means of an operating mechanism connected to
the main operating shaft or an extension of it, through offset linkages and bearings.

indoor: Designed for use only inside buildings, or weather-resistant enclosures.

interlock: A device actuated by the operation of some other device with which it 1s directly associated, to
govern succeeding operations of the same or allied devices.

NOTE — An interlock system is a series of interlocks applied to associated equipment in such a manner as to allow
operation of the equipment only in a prearranged sequence. Interlocks are classified into three main divisions:
mechanical interlocks, electrical interlocks, and key interlocks, based on the type of interconnection between the
assoclated devices.

interphase rod or shaft: A component of a switch-operating mechanism designed to connect two or more
poles of a multipole switch for group operation.

interrupter: An element designed to interrupt specified currents under specified conditions.

interrupter blade (of an interrupter switch): A component used in the interrupter for breaking the
circuit.

interrupter switch: An air switch, equipped with an interrupter, for making or breaking specified currents,
or both.

interrupting aid: A current interrupting device that can be attached to an air switch to improve its
interrupting capability.

interrupting (breaking) current: The current in a pole of a switching device at the instant of the initiation
of the arc.

interrupting tests: Tests that are made to determine or check the interrupting performance of a switching
device.

isolator: See: disconnecting or isolating switch
leakage distance of external insulation: See: creepage distance.

lifting insulator switch: A mechanical switching device in which one or more insulators remain attached
to the blade, move with it, and lift it to the open position.

4
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load interrupter switch: An interrupter switch designed to interrupt a specified steady state current.
manual operation: Operation by hand without the use of any other source of power.

mechanical operation (of a switch): Operation by means of an operating mechanism connected to the
switch by mechanical linkage.

mechanism (of a switching device): The complete assembly of levers and other parts that actuates the
moving contacts of a switching device.

minimum clearance between poles (phases): The shortest distance between any live parts of adjacent
poles (phases).

CAUTION

Differentiation should be made between clearance and spacing or center-to-center distance.

minimum clearance to ground: The shortest distance between any live part and adjacent grounded parts.

moving contact: A conducting part that bears a contact surface arranged for movement to and from the
stationary contact.

nonenclosed switches, indoor or outdoor: Mechanical switching devices designed for service without a
housing restricting heat transfer to the external medium.

offset (outboard) bearing (air switch): A component of a switch-operating mechanism designed to
provide support for a torsional operating member and a crank that provides reciprocating motion for switch
operation.

open operation (of a switching device): The movement of the contacts from the normally closed to the
normally open position.

opening operating time (of a switch): The interval of time it takes during switch operation to move from
the fully closed to the fully open position.

opening operation (of a switching device): See: open operation (of a switching device).

outrigger (of a switching device terminal): An attachment that 1s fastened to or adjacent to the terminal
pad of a switching device to maintain electrical clearance between the conductor and other parts or, when
fastened adjacent, to relieve mechanical strain on the terminal, or both.

overhead line charging current: Current supplied to an unloaded overhead line.

parallel connected capacitance (as applied to interrupter switches): Capacitances are defined to be
parallel connected when the crest value of inrush current to the capacitance being switched exceeds the
switch inrush current capability for single capacitance.

phase spacing (of a switching device): The distance between center-lines of the current carrying parts of
the adjacent poles of the switching device.

protective gap: A gap placed between live parts and ground to limit the maximum overvoltage that may
occur.
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quick break: A term used to describe a device that has a high contact opening speed independent of the
operator.

quick make: A term used to describe a device that has a high contact closing speed independent of the
operator.

remote manual operation: See: indirect manual operation (of a switching device).

resistant (used as a suffix): So constructed, protected, or treated that damage will not occur readily when
the device 1s subjected to the specified material or condition.

rotating insulator switch: A mechanical switching device in which the opening and closing travel of the
blade i1s accomplished by the rotation of one or more insulators supporting the conducting parts of the
switch.

selector switch: A switch arranged to permit connecting a conductor to any one of a number of other
conductors.

short-time current: The current carried by a device, an assembly, or a bus for a specified short-time
interval.

shunt (air switch): A flexible electrical conductor comprised of braid, cable, or flat laminations designed
to conduct current around the mechanical joint between two conductors.

side break switch: A mechanical switching device in which the travel of the blade 1s in a plane parallel to
the base of the switch.

single break switch: A mechanical switching device that opens each conductor of a circuit at one point
only.

single capacitance (as applied to interrupter switches): A capacitance 1s defined to be a single
capacitance when the crest value of its inrush current does not exceed the switch inrush current capability
for single capacitance.

sleet hood (of a switch): A cover for the contacts to minimize the possibility of sleet or 1ce interfering with
successful operation of the switch.

stationary contact member: A conducting part having a contact surface that remains substantially
stationary.

stick (hook) operation: Manual operation of a switching device by means of an insulated switch (hook)
stick.

switch inrush current capability for single capacitance (as applied to interrupter switches): This
capability 1s a function of the rated switching current for single capacitance, the rated differential
capacitance voltage (minimum) and the maximum design voltage of the switch.

NOTE - This can be calculated from the equation:

Capability, in Peak Amperes =

_\/E - 0.8160F

ﬂ Vm:in

where
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Ic= Rated switching current for single capacitance
AV, = Rated differential capacitance voltage, minimum
E, = Switch rated maximum voltage, in volts, rms

switch stick (switch hook): A device with an insulated handle and a hook or other means for performing
stick operation of a switching device.

switching device (switch): See: non-mechanical switching device, mechanical switching device: A
device designed to close or open, or both, one or more electric circuits.

NOTE - The term switch 1n international (IEC) practice refers to a mechanical switching device capable of opening and
closing rated continuous load current.

terminal pad: A usually flat conducting part of a device to which a terminal connector is fastened.

tilting-insulator switch: A mechanical switching device in which the opening and closing travel of the
blade 1s accomplished by a tilting movement of one or more of the insulators supporting the conducting
parts of the switch.

torsional mechanism: An operating mechanism that transfers rotary motion from the operating means
through a pipe or shaft to open or close the switching device.

transfer switch (a high-voltage switch): A mechanical switching device arranged to permit transferring a
conductor connection from one circuit to another without interrupting the current.

1) A tandem transfer switch 1s a switch with two blades, each of which can be moved into
or out of only one contact.

2) A double-blade double-throw transfer switch 1s a switch with two blades, each of
which can be moved into or out of either of two contacts.

trussed blade (of a switching device): A blade that is reinforced by truss construction to provide stiffness.

vertical break switch: A mechanical switching device in which the travel of the blade is in a plane
perpendicular to the plane of the mounting base. The blade in the closed position 1s parallel to the mounting
base.

vertical reach switch: A mechanical switching device in which the stationary contact is supported by a
structure separate from the hinge-mounting base. The blade in the closed position 1s perpendicular to the
hinge-mounting base.

vertical rod or shaft: A component of a switch-operating mechanism designed to transmit motion from an
operating handle or power operator to a switch offset bearing or bell crank, or a direct drive.

visible corona: A luminous discharge due to 1omization of the air surrounding a device, caused by voltage
gradient exceeding a certain critical value.
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Annex A

(informative)

Bibliography

Bibliographical references are resources that provide additional or helpful material but do not need to be
understood or used to implement this standard. Reference to these resources 1s made for informational use
only.

[B1]IEEE Std C37.100™-1992 (R 2001), IEEE Standard Definitions for Power Switchgear

&
Copyright © 2017 IEEE. All rights reserved.

This is an unapproved IEEE Standards Draft, subject to change.



