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Abstract: This standard is a compilation of terminology and definitions related to electric power
and distribution transformers and associated apparatus. It also includes similar terminology
relating to power systems and insulation that is commonly involved in transformer technology.

Keywords: C57.12.80, definitions, distribution transformers, insulation, power systems, power
transformers, terminology.
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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 or the soundness of any judgments 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 specific
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, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, 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 his or
her 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.

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.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. 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 affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA
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 C57.12.80-2010, IEEE Standard Terminology for Power and Distribution
Transformers.

This revision of IEEE Std C57.12.80 incorporates several updates since the last revision in 2002. These
changes include:

a) A complete re-format of the document to bring it to compliance with the latest IEEE Standards
Word Template, including the automatic number for each of the terms in alphabetical order.

b) Correction of several errors in equations and the update of equations to the built-in MS equation
format to ease future maintenance and revisions.

¢) The addition or update of terms such as distribution substation transformer, draw lead bushing,
electronic transformers, natural ester fluid, parallel transformers, terminal pair, and thermally
upgraded paper.

d) The removal of obsolete cooling class designations (OA, OA/FA, etc.) from the normative portion
of the document and moved into an informative annex (Annex A) to provide historical reference.

e) The removal of obsolete terms such as corona and other long form description of various cooling
stages for oil-immersed transformers.

f)  The addition of an informative annex (Annex A) to provide guidance on the assignment of letters in
the cooling class designation.

g) Removal of references in Clause 2 not cited normatively into the bibliography.

h) The removal of IEC 50 from Normative Reference since understanding of the IEC definition is not
required for the application of this document. In some cases, where applicable, a reference to
synonymous IEC 50 term is included for the user’s convenience only. Added IEC 50 to the
Bibliography (Annex B).

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard 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 is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available 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 this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.
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Updating of IEEE documents

Users of IEEE standards 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. 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 the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

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 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.

v Documents

Copyright © 2010 IEEE. All rights reserved.
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:30:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.80-2010


http://ieeexplore.ieee.org/xpl/standards.jsp�
http://standards.ieee.org/�
http://standards.ieee.org/reading/ieee/updates/errata/index.html�
http://standards.ieee.org/reading/ieee/interp/index.html�
http://standards.ieee.org/reading/ieee/interp/index.html�
http://www.avadocuments.com/doc/ieee-c57-12-80-2010
http://www.avadocuments.com/doc/ieee-c57-12-80-2010

Participants

At the time this standard was submitted to the IEEE-SA Standards Board for approval, the IEEE C57.12.80
Working Group had the following membership:

Peter Balma
Donald Fallon
Ramsis Girgis
James Graham
William Henning
Michael Lau

The following members of the individual balloting committee voted on this

Bill Chiu, Chair

Thomas Lundquist
J. Dennis Marlow
Richard Marek
Donald Platts
Paulette Powell
Thomas Prevost
Jeff Ray

voted for approval, disapproval, or abstention.

William J. Ackerman
Michael Adams
Samuel Aguirre
Steven Alexanderson
Stephen Antosz

1. Antweiler

Stan Arnot

Carlo Arpino

Ali Al Awazi

Peter Balma

Barry Beaster
Wallace Binder
Thomas Bishop
Thomas Blackburn
William Bloethe

W. Boettger

Steven Brockschink
Kent Brown

William Byrd
Yunxiang Chen

Bill Chiu

Craig Colopy
Tommy Cooper
John Crouse

Dieter Dohnal
Randall Dotson

Fred Elliott

Gary Engmann
Donald Fallon
Michael Faulkenberry
Joseph Foldi

Paul Forquer

Bruce Forsyth
Marcel Fortin

Derek Foster

Fredric Friend
Saurabh Ghosh

Jalal Gohari

Eduardo Gomez-Hennig

Edwin Goodwin
James Graham
Randall Groves
Bal Gupta

Ajit Gwal

David Harris
Robert Hartgrove
Adrienne Hendrickson
William Henning
Steven Hensley
Gary Heuston
Gary Hoffman
James Huddleston, I11
R. Jackson

Erwin Jauch

Piotr Karocki
Gael Kennedy
Sheldon Kennedy
Yuri Khersonsky
J. Koepfinger
Neil Kranich
David Krause

Jim Kulchisky
Saumen Kundu
John Lackey
Chung-Yiu Lam
Stephen Lambert
Thomas La Rose
Larry A. Lowdermilk
William Lowe
Keith Malmedal
Richard Marek

J. Dennis Marlow
John W Matthews
Lee Matthews
Joseph Melanson
Daniel Mulkey
Jerry Murphy
Carl Niemann

Joe Nims

vi

Copyright © 2010 IEEE. All rights reserved.

Timothy Raymond
John Rossetti

H. Jin Sim

Steven Snyder
Jane Ann Verner
Loren Wagenaar

standard. Balloters may have

Bansi Patel
Shawn Patterson
J. Patton

Brian Penny
Allan St Peter
Donald Platts
Alvaro Portillo
Gustav Preininger
Thomas Prevost
Tulian Profir
Ryland Revelle
Michael Roberts
Charles Rogers
Oleg Roizman
John Rossetti
Marnie Roussell
Thomas Rozek
Bartien Sayogo
Devki Sharma
Stephen Shull
Hyeong Sim
James Smith
Jerry Smith
Steven Snyder
John Sullivan
Michael Swearingen
David Tepen
James Thompson
T. Traub

Alan Traut

John Vergis

Jane Ann Verner
David Wallach
William Wessman
Alan Wilks

James Wilson
Roland Youngberg
Matthew Zeedyk
Ahmed Zobaa

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:30:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.80-2010


http://www.avadocuments.com/doc/ieee-c57-12-80-2010
http://www.avadocuments.com/doc/ieee-c57-12-80-2010

When the IEEE-SA Standards Board approved this standard on 30 September 2010, it had the following

membership:

Karen Bartleson
Victor Berman
Ted Burse

Clint Chaplin
Andy Drozd
Alexander Gelman
Jim Hughes

*Member Emeritus

Robert M. Grow, Chair
Richard H. Hulett, Vice Chair
Steve M. Mills, Past Chair
Judith Gorman, Secretary

Young Kyun Kim
Joseph L. Koepfinger*
John Kulick

David J. Law

Hung Ling

Oleg Logvinov
Ronald C. Petersen

Ted Olsen

Thomas Prevost
Jon Walter Rosdahl
Sam Sciacca

Mike Seavey
Curtis Siller

Don Wright

Also included are the following nonvoting IEEE-SA Standards Board liaisons:

Satish Aggarwal, NRC Representative
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Don Messina

Soo Kim

IEEE Standards Program Manager, Document Development

IEEE Standards Program Manager, Technical Program Development

vi
Copyright © 2010 IEEE. All rights reserved.

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:30:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.80-2010


http://www.avadocuments.com/doc/ieee-c57-12-80-2010
http://www.avadocuments.com/doc/ieee-c57-12-80-2010

Contents

L OVEIVIEW ettt e ettt e e e e e et e et e e e e e e e et e eeeeseaaaaeeeeesesasaeseeeeeessantasseeeeesseennneaeeeeessesnnnees 1
I 103 o TSR 1
L2 PUIPOSE .ottt ettt ettt ettt e ettt e et e e s v e e s sbeeenbeeesbeeenseesaseeanseesnsaeesseesssaeanseesnsaeanseenssaennseenssaennsesnsses 1

6] 80T 15 A 3 L5 (8 (o1 RN 1

I D 1S 511 VU o) 4 LTSRS RPN 2

Annex A (informative) Liquid-Immersed Transformers Cooling Class Designation Scheme and Obsolete

TOITIIS .ttt ettt et s bt e bbbttt e a e et e h e bt bt e e aa e b e nb e b e e b e et eaaesaee 44
A.1 Transformer Cooling Class Designation DIagram..........ccceeveeeveiveiiereeneenieeieeeesreesseesseesessessnesnnes 44
A.2 Obsolete Cooling Class TermMinOLOZY ..........ccueeierieriierierienieieeteeeeseeseesseeaeeeesseesseenseessesssessaenses 45
Annex B (informative) BiblIOGraphy..........coecieriiiieiiieieciesieseee ettt 46
i Documents
Copyright © 2010 IEEE. All rights reserved. Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:30:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.80-2010


http://www.avadocuments.com/doc/ieee-c57-12-80-2010
http://www.avadocuments.com/doc/ieee-c57-12-80-2010

IEEE Standard Terminology for
Power and Distribution Transformers

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

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. html.

1. Overview

1.1 Scope

This standard is a compilation of terminology and definitions related to electric power and distribution
transformers and associated apparatus. It also includes similar terminology relating to power systems and
insulation which is commonly involved in transformer technology.

1.2 Purpose

The purpose of this standard is to provide definitions and consistent interpretation of the commonly used
terminology used in the electric power and distribution transformers and associated apparatus.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e. they must
be understood and used, so 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.
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IEEE Std 4™ -1995, IEEE Standard Techniques for High-Voltage Testing. "

IEEE Std C57.12.90™, IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and
Regulating Transformers.

3. Definitions

3.1 AA: The cooling class for a dry-type self-cooled transformer or reactor that is cooled by the natural
circulation of air. Syn: AN (IEC 50) **.

3.2 AA/FA: The cooling class for a dry-type transformer that has a self-cooled rating with cooling
obtained by the natural circulation of air and a forced-air-cooled rating with cooling obtained by the forced
circulation of air. Syn. AN/AF (IEC 50).

3.3 accessible: Admitting close approach because not guarded by locked doors, elevation, or other
effective means.

3.4 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.

3.5 additive: A chemical compound or compounds added to an insulating fluid for the purpose of
imparting new properties or altering those properties that the fluid already has.

3.6 AFA: The cooling class for a dry-type forced-air-cooled transformer that derives its cooling by the
forced circulation of air. Syn: AF (IEC 50).

3.7 alternating current: A periodic current the average value of which over a period is zero.

NOTE—Unless distinctly specified otherwise, the term alternating current refers to a current that reverses at regularly
recurring intervals of time and that has alternately positive and negative values. >

3.8 alternating-current saturable reactor: A reactor whose impedance varies cyclically with the
alternating current (or voltage).

3.9 alternating-current winding of a rectifier transformer: The primary winding that is connected to
the alternating-current circuit and usually has no conductive connection with the main electrodes of the
rectifier.

3.10 ambient sound pressure level: The sound pressure level measured at the test facility or at the
substation without the transformer energized.

3.11 ambient temperature: The temperature of the medium such as air, water, or earth into which the
heat of the equipment is dissipated.

' [EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,

USA (http://standards.ieee.org).
? The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers,

Incorporated.
3 Cross-references are made to certain terms that appear in IEC 50 [B5], the international standard for International Electrotechnical
Vocabulary. These terms can be identified when “(IEC 50)” follows the term.

* The numbers in brackets correspond to those of the bibliography in Annex B.
* 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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NOTE 1—For self-ventilated equipment, the ambient temperature is the average temperature of the air in the
immediate vicinity of the equipment.

NOTE 2—For air- or gas-cooled equipment with forced ventilation or secondary water cooling, the ambient
temperature is taken as that of the in-going air or cooling gas.

NOTE 3—For self-ventilated enclosed (including oil-immersed) equipment considered as a complete unit, the ambient
temperature is the average temperature of the air outside of the enclosure in the immediate neighborhood of the
equipment.

3.12 ampacity: Current-carrying capacity expressed in amperes, of a wire or cable under stated thermal
conditions.

3.13 angular displacement of a polyphase transformer: The phase angle expressed in degrees between
the line-to-neutral voltage of the reference identified high-voltage terminal and the line-to-neutral voltage
of the corresponding identified low-voltage terminal.

NOTE—The preferred connection and arrangement of terminal markings for polyphase transformers are those that
have the smallest possible phase-angle displacements and are measured in a clockwise direction from the line-to-
neutral voltage of the reference identified high-voltage terminal. Thus standard three-phase transformers have angular
displacements of either zero or 30 degrees.

3.14 anode paralleling reactor: A reactor used with rectifiers with a set of mutually coupled windings
connected to anodes operating in parallel from the same transformer terminal.

3.15 ANV: The cooling class for a dry-type nonventilated self-cooled transformer, which is so constructed
as to provide no intentional circulation of external air through the transformer, and that operates at zero
gauge pressure. Syn: ANAN (IEC 50).

3.16 apparatus: A general designation for large electrical equipment such as generators, motors,
transformers, circuit breakers, etc.

3.17 apparent charge: A charge that, if it could be injected instantaneously between the terminals of a test
object, would momentarily change the voltage between its terminals by the same amount as the partial
discharge itself. It is expressed in coulombs and abbreviated as C. One pC is equal to 107" C.

3.18 applied voltage tests: Diclectric tests in which the test voltages are low-frequency alternating
voltages from an external source applied between conducting parts and ground without exciting the core of
the transformer being tested. See also: induced voltage tests, low-frequency dielectric tests.

3.19 arcing switch [in an load tap changer (LTC)]: A switching device used in conjunction with a tap
selector to carry, make, and break currents in circuits that have already been selected. See also: diverter
switch (IEC 50).

3.20 arcing tap switch (in an LTC): A switching device capable of carrying current and also breaking
and making current while selecting a tap position. It, thereby, combines the duties of an arcing switch and a
tap selector. See also: selector switch (IEC 50).

3.21 articulated unit substation: A unit substation in which the incoming, transforming, and outgoing
sections are manufactured as one or more subassemblies intended for connection in the field.

3.22 askarel: A generic term for a group of synthetic, fire-resistant, chlorinated, aromatic hydrocarbons
used as electrical insulating liquids. They have a property under arcing conditions such that any gases
produced will consist predominantly of noncombustible hydrogen chloride with lesser amounts of
combustible gases.
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3.23 autotransformer: A transformer in which at least two windings have a common section.
3.24 average winding rise: See: average winding temperature rise.

3.25 average winding temperature: The average temperature of a winding as determined from the ohmic
resistance measured across the terminals of the winding in accordance with the cooling curve procedure
specified in IEEE Std C57.12.90.

3.26 average winding temperature rise: The arithmetic difference between the average winding
temperature of a winding and the ambient temperature.

3.27 average winding temperature rise of a transformer: The arithmetic difference between the average
winding temperature of the hottest winding and the ambient temperature.

3.28 A-weighted sound level: Loudness that is measured with a sound-level meter using the A-weighted
response filter that is built into the meter circuitry. The A-weighting filter is commonly used to measure
community noise, and it simulates the frequency response of the human ear.

3.29 bar-type current transformer: One that has a fixed and straight single primary winding turn passing
through the magnetic circuit. The primary winding and secondary winding(s) are insulated from each other
and from the core(s) and are assembled as an integral structure.

3.30 basic lightning impulse insulation level (BIL): A specific insulation level expressed in kilovolts of
the crest value of a standard lightning impulse.

3.31 basic switching impulse insulation level (BSL): A specific insulation level expressed in kilovolts of
the crest value of a standard switching impulse.

3.32 bottom-oil temperature: The temperature of the liquid in a liquid-immersed transformer as
measured at an elevation just below the bottom of the coils or in the oil flowing from the liquid cooling
equipment into the transformer.

3.33 bottom-oil temperature rise: The arithmetic difference between the bottom-oil temperature and the
ambient air temperature.

3.34 burden of an instrument transformer: That property of the circuit connected to the secondary
winding that determines the active and reactive power at the secondary terminals.

NOTE—The burden is expressed either as total ohms impedance with the effective resistance and reactance
components, or as the total volt-amperes and power factor at the specified value of current or voltage and frequency.

3.35 bushing: An insulating structure including a central conductor, or providing a central passage for a
conductor, with provision for mounting on a barrier, conducting or otherwise, for the purpose of insulating
the conductor from the barrier and conducting current from one side of the barrier to the other.

3.36 bushing elbow: An insulated device used to connect insulated conductors to separable insulated
connectors on dead-front, pad-mounted transformers and to provide a fully insulated connection. Syn:
elbow connector.

3.37 bushing insert: That component of a separable insulated connector that is inserted into a bushing
well to complete a dead-front, load break or non-load break, separable insulated connector (bushing).

3.38 bushing test tap: A connection to one of the conducting layers of a capacitance graded bushing for
measurement of partial discharge, power factor, and capacitance values.
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3.39 bushing-type current transformer: One that has an annular core and a secondary winding insulated
from and permanently assembled on the core but has no primary winding nor insulation for a primary
winding. This type of current transformer is for use with a fully insulated conductor as the primary
winding. A bushing-type current transformer usually is used in equipment where the primary conductor is a
component part of other apparatus.

3.40 bushing voltage tap: A connection to one of the conducting layers of a capacitance graded bushing
providing a capacitance voltage divider.

3.41 bushing well: A component of a separable insulated connector, either permanently welded or
clamped to an enclosure wall or barrier, having a cavity that receives a replaceable component (bushing
insert) to complete the separable insulated connector (bushing).

3.42 bus reactor: A current-limiting reactor for connection between two different buses or two sections of
the same bus for the purpose of limiting and localizing the disturbance due to a fault in either bus.

3.43 capacitance graded bushing: A bushing in which metallic or nonmetallic conducting layers are
arranged within the insulating material for the purpose of controlling the distribution of the electric field of
the bushing, both axially and radially.

3.44 cascade-type voltage transformer: A voltage transformer that has an insulated-neutral or grounded-
neutral terminal and that has the primary winding subdivided into two or more (usually equal) series-
connected sections, mounted on one or more magnetic cores, and that has the secondary winding located
about the core at the neutral end of the primary winding. The sections of the primary winding are coupled
by “coupling windings.” The cores, if more than one, are insulated from each other and connected to
definite voltage levels along the primary winding.

3.45 cast coil transformer: A dry-type transformer in which the coils of at least one winding are cast
(encapsulated) into a thermosetting resin that solidifies to become a solid, rigid, insulating system
protecting the coils from contact with water, some contaminants, and damage due to casual physical
contact.

3.46 change-over selector (in an LTC): A device designed to carry, but not to make or break current,
used in conjunction with a tap selector or arcing tap switch to enable its contacts, and the connected taps, to
be used more than once when moving from one extreme position to the other. This device is commonly
referred to as a reversing switch. See also. change-over selector (IEC 50).

3.47 chopped-wave lightning impulse test: A voltage impulse that is terminated intentionally by
sparkover of a gap, which occurs subsequent to the maximum crest of the impulse wave voltage, with a
specified minimum crest voltage and a specified minimum time to flashover.

3.48 circulating current (in an LTC): The current that flows through the transition impedance as a result
of two taps being bridged during a tap change operation for resistance type LTCs or being in the bridging
position for reactance type LTCs. See also: circulating current (IEC 50).

3.49 Class 2 transformer: A step-down transformer of the low-secondary-voltage type, suitable for use in
Class 2 remote-control low-energy circuits. It shall be of the energy-limiting type or of a non-energy
limiting type equipped with an overcurrent device.

NOTE—Low-secondary-voltage,” as used here, has a value of approximately 24 V.

3.50 Class 105 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature of 105 °C.
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3.51 Class 130 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature of 130 °C.

3.52 Class 155 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature of 155 °C.

3.53 Class 180 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature of 180 °C.

3.54 Class 220 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature of 220 °C.

3.55 Class over-220 insulation system: Materials or combinations of materials, which by experience or
accepted tests, have been shown to give the required life at a continuous temperature at temperatures over
220 °C.

NOTE—The six class insulation system temperatures defined above are and have been, in most cases over a long
period of time, benchmarks descriptive of the various classes of insulating materials, and various accepted test
procedures have been or are being developed for use in their identification. They should not be confused with the actual
temperatures at which these same classes of insulating materials may be used in the various specific types of
equipment, nor with the temperatures on which specified temperature rises in equipment standards are based.

In the previous definitions the words “accepted tests” are intended to refer to recognized test procedures established for
the thermal evaluation of materials by themselves or in simple combinations. Experience or test data, used in
classifying insulating materials, are distinct from the experience or test data derived for the use of materials in complete
insulation systems. The thermal endurance of complete systems may be determined by test procedures specified by the
responsible technical committees. A material that is classified as suitable for a given temperature may be found suitable
for a different temperature, either higher or lower, by performing an insulation system test procedure. For example, it
has been found that some materials suitable for operation at one temperature in air may be suitable for a higher
temperature when used in a system operated in an inert gas atmosphere. Likewise, some insulating materials when
operated in dielectric liquids will have lower or higher thermal endurance than in air.

It is important to recognize that other characteristics, in addition to thermal endurance, such as mechanical strength,
moisture resistance, and partial discharge (corona) endurance, are required in varying degrees in different applications
for the successful use of insulating materials.

3.56 Class A insulation (obsolete designation): See: class 105 insulation system.

3.57 Class B insulation (obsolete designation): See. class 130 insulation system.

3.58 Class F insulation (obsolete designation): See: class 155 insulation system.

3.59 Class H insulation (obsolete designation): See: class 180 insulation system.

3.60 Class >H insulation (obsolete designation): See: class 220 insulation system.

3.61 coefficient of grounding: The ratio E; /E; ) expressed as a percentage, of the highest root-mean
square (rms) line-to-ground power-frequency voltage (E;.g) on a sound phase, at a selected location, during
a fault to earth affecting one or more phases to the line-to-line power-frequency voltage (E 1) that would

be obtained, at the selected location, with the fault removed.

NOTE 1—Coefficients of grounding for three-phase systems are calculated from the phase-sequence impedance
components as viewed from the selected location. For machines, use the subtransient reactance.

NOTE 2—The coefficient of grounding is useful in the determination of a surge arrester rating for a selected location.
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NOTE 3—A value not exceeding 80 percent is obtained approximately when for all system conditions the ratio of zero-
sequence reactance to positive-sequence reactance is positive and less than three, and the ratio of zero-sequence
resistance to positive-sequence reactance is positive and less than one.

3.62 coil (of a transformer): The assemblage of windings that encircle a ferromagnetic core leg (limb) for
the purpose of producing or linking magnetic flux. See also: winding of a transformer.

3.63 combustible material: Materials that are external to the apparatus and made of or surfaced with
wood, compressed paper, plant fibers, or other materials that will ignite and support flame.

3.64 common winding of an autotransformer: That part of the autotransformer winding that is common
to both the primary and the secondary circuits.

3.65 commutating reactor: A reactor used with rectifiers primarily to modify the rate of current transfer
between rectifying elements.

3.66 compound-filled transformer: A transformer in which the windings are enclosed with an insulating
fluid that becomes solid, or remains slightly plastic, at normal operating temperatures.

NOTE—The shape of the compound-filled transformer is determined in large measure by the shape of the container or
mold used to contain the fluid before solidification.

3.67 concentric winding: An arrangement of transformer windings where the primary and secondary
windings, and the tertiary winding, if any, are located in radial progression about a common core.

3.68 conduit knockout: See: knockout.

3.69 conformance tests: Tests that are specifically made to demonstrate conformity with applicable
standards.

3.70 conservator: An oil preservation system in which the oil in the main tank is isolated from the
atmosphere, over the temperature range specified, by means of an auxiliary tank partly filled with oil and
connected to the completely filled main tank.

3.71 constant-current transformer: A transformer that automatically maintains an approximately
constant current in its secondary circuit under varying conditions of load impedance when supplied from an
approximately constant-voltage source. See also: current regulation of a constant-current transformer;
impedance voltage of a constant-current transformer; rated kilowatts of a constant-current transformer;
rated primary voltage of a constant-current transformer; rated secondary current of a current transformer.

3.72 constant-voltage transformer: A transformer that maintains an approximately constant-voltage ratio
over the range from zero to rated output.

3.73 contactor: A device for repeatedly establishing and interrupting an electric power circuit.

3.74 continuous duty: A duty that demands operation at a substantially constant load for an indefinitely
long time.

3.75 continuous rating: The maximum constant load that can be carried continuously without exceeding
established temperature-rise limitations under prescribed conditions.

3.76 continuous thermal current rating factor (RF): The number by which the rated primary current of
a current transformer is multiplied to obtain the maximum primary current that can be carried continuously
without exceeding the limiting temperature rise from 30° C average ambient air temperature. The RF of
tapped-secondary or multiratio current transformers applies to the highest ratio, unless otherwise stated.

. Documents
Copyright © 2010 IEEE. All rights reserved. Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:30:14 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.12.80-2010


http://www.avadocuments.com/doc/ieee-c57-12-80-2010
http://www.avadocuments.com/doc/ieee-c57-12-80-2010

