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Abstract: This standard covers electrical and mechanical performance and test requirements for
tap changers installed in voltage regulating power and distribution transformers of all voltage and
kVA ratings. It covers load tap changers (LTCs), also known as on-load tap changers (OLTCs),
which can change taps while the transformer is energized and carrying load; and it covers de-
energized tap changers (DETCs), also known as off-circuit tap changers, which may be operated
only while the transformer is not energized. For load tap changers, this standard covers both
resistor and reactor types. It also covers certain aspects of the attendant tap changer motor-drive
mechanism. It does not cover the tap changer control system (manual or automatic).

Keywords: de-energized tap changers, IEEE C57.131, load tap changers, off-circuit tap
changers, on-load tap changers, reactance type, reactor type, regulating transformers, resistance
type, resistor type, step voltage, tap changers, taps, through current, voltage regulators
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Notice and Disclaimer of Liability Concerning the Use of IEEE Documents: IEEE Standards documents are developed
within the IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA)
Standards Board. 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 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.

Use of an IEEE Standard is wholly voluntary. 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 any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, 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 in its standards 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 ten years. When a document is
more than ten 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 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.

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.

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 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 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 IEEE Standards documents are welcome from any interested party,
regardless of membership affiliation with [EEE. 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 is
important to ensure 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 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. Any person who
would like to participate in evaluating comments or revisions to an IEEE standard is welcome to join the relevant IEEE
working group at http:/standards.ieee.org/develop/wg/.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Photocopies: 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,
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Notice to users

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 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.

Updating of IEEE 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. 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-SA Website at http://standards.ieee.org/index.html or
contact the IEEE at the address listed previously. For more information about the IEEE Standards
Association or the IEEE standards development process, visit IEEE-SA  Website at
http://standards.ieee.org/index.html.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.iece.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

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 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 http://standards.iecee.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.
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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.
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Introduction

| This introduction is not part of IEEE Std C57.131-2012, IEEE Standard Requirements for Tap Changers.

The introduction to IEEE Std C57.131-1995 is reproduced below, and it still applies today:

In the interest of furthering international standardization for load tap changers, portions
of this standard have been reproduced by permission of the International Electrotechnical
Commission (IEC), which retains the copyright.

This document is a new standard that has been developed by the Load Tap Changer
Performance Requirements Working Group of the Transformers Committee. Its main
intent is to provide standard performance and test requirements for both resistance and
reactance type load tap changers. In many respects this standard parallels the IEC-214
(1989), Standard for On-Load Tap Changers, which covers resistance-type load tap
changers in great detail, but reactance type load tap changers in lesser detail. This IEEE
standard complements the IEC standard insofar as it provides additional performance and
test requirements for reactance-type load tap changers, while essentially adopting,
although sometimes with modification, the IEC requirements for resistance type load tap
changers.

Since IEEE Std C57.131-1995 was published, IEC-214 (1989) has been revised and now has the
designation, 60214-1. Many of the changes in the IEC document were also made in this revision of IEEE
Std C57.131.

In addition to changes inspired by changes in IEC 60214-1, various working group members have proposed
needed modifications to IEEE Std C57.131. The resulting changes fall into these areas:

—  There were changes and additions to definitions and terminology.
—  The scope was modified to include de-energized (off-circuit) tap changers.
— Typographical errors in figures and tables were corrected.

— Changes were made to some of the test requirements.
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IEEE Standard Requirements for Load
Tap Changers

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, 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. html,

1. Overview

1.1 Scope

This standard covers electrical and mechanical performance and test requirements for load tap changers and
deenergized tap changers, installed in power transformers and voltage regulating transformers and ef-aH-—veltage
andlcVA—ratings—ttrelates-mainly to-load-tapchangers immersed in transformer mineral oil, but may also be used

for other insulating fluids insofar as conditions are applicable.
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1.2 Application Purpese

This standard applies mainly to tap changers immersed in transformer oil but may also be used for gas insulated

tap _changers and tap changers with other insulating liquids, when the conditions indicated in this standard are

applicable. It applies to tap changers mounted inside the main transformer tank and immersed in the insulating

liquid of the transformer. It also applies to tap changers mounted in a container outside the main transformer tank.

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.

ANSI TEEE Std C57.12.10 1987, ™, AsmericanNational- Standard forTransformers—, Standard Requirements for
Liquid-Immersed Power Transformers. ! 2 2304kV—and Belows—833/958 through-8333/10 417 kVA - Single-Phase;
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IEEE Std C57.12.80™, IEEE Standard Terminology for Power and Distribution Transformers.

IEEE Std C57.91™ 1995 TEEE Guide for Loading Mineral-Oil-Immersed Transformers.

IEEE Std 4™ [EEE Standard Techniques for High Voltage Testing.

3. Definitions

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

Glossary of Terms and Definitions® should be consulted for terms not defined in this clause. In addition, IEEE Std

C57.12.80, IEEE Standard Terminology for Power and Distribution Transformers, contains definitions not listed

here.

arcing switch: See: diverter switch. A-—switching—device—used-in-conjunetion—with-atap-selector—to-ecarry,—make;

and-break—current-in-cireutts—that-have-already-beenselected:

bypass contacts: For reactance-type load tap changers (LTCs), a set of through current carrying contacts that

commutates the current to the transfer contacts without any arc.

change-over selector: A device designed to carry, but not to make or break current, used in conjunction with a
tap selector or selector areing—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.

circulating current: That part of the current that flows through the transition impedance at the time when as—a

result-of-two taps are momentarily being bridged during a tap change operation for a resistor-type tap changer
EFCs or when bridged being in an operating the-bridging position for a reactor-type tap changer.
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coarse change-over selector: A change-over selector that connects the tapped winding to a coarse winding, a

main winding, or to portions of the main winding.

coarse/fine operation: A winding arrangement in which a coarse change-over selector connects the tapped
winding to the coarse or main winding, and allows the use of the taps twice when traveling through the tapping

range.

coarse winding: A winding that extends the regulating range beyond the range of the finels—tapped winding._(In

coarse/fine operation, the tapped winding is the fine winding.)

! This publication is available from The Institute of Electrical and Electronics Engineerss-445HeesLane; P-O-Bex1331;
Piseataway; NIO8855- 1331 USA (http://standards.ieee.org/).

} IEEE Standards Dictionary: Glossary of Terms and Definitions is available at http://shop.icee.org.

cycle of operation: The movement of the load tap changer (LTC) from one end of its range to the other and

back to its original position.

de-energized tap changer (DETC): A device for changing the tap of a winding, suitable for operation only

when the transformer is de-energized. Syn: off-circuit tap changer.

design test for tap changers: A test made on an load tap changer (LTC) or the components of an LTC, or a
range of LTCs or components all based on the same design, to demonstrate compliance with this

standard.
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NOTE—A range of LTCs is a number of LTCs based on the same design and having the same characteristics, with the
exception of the insulation levels to ground and possibly between phases, the number of steps, and the value of the transition

impedance.

diverter switch: A switching device used in conjunction with a tap selector to carry, make, and break current in

circuits that have already been selected. Syn: arcing switch.

drive mechanism: The means by which the load tap changer (LTC) is actuated.

equalizer winding: A winding on the same magnetic circuit (core) as the excitation and tapped winding of a

reactor-type regulating transformer with approximately half the number of turns of each tap section.

externally mounted tap changer: A tap changer mounted in a container outside the main transformer tank and

immersed in its own insulating liquid.

insulation level: The withstand values of the lightning impulse, switching impulse (when applicable), and power

frequency test voltages to ground, and where appropriate, between the phases, and between those parts where

insulation is required.

internally mounted tap changer: A tap changer mounted inside the main transformer tank and immersed in the

insulating liquid of the transformer.

linear operation: A winding arrangement in which the tapped winding is directly connected to the main winding

and where the taps can be used only once when traveling through the tapping range.

Load tap changer (LTC): A selectorswiteh-device_for changing the tap of a winding, suitable for operation

while the —vhich—ma—inelude—enrrepi—interruprins—contactotm—sed—to—chunee—transformer 18 taps—veith—the
transformer—energized or on and-earrying—full load. Syn: on-load tap changer (OLTC).

main contacts: For resistance-type load tap changers (LTCs), a set of through current-carrying contacts that
have no transition impedance between the transformer winding and the contacts and commutates the current to the

main switching contacts without any arc.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.131-2012


http://www.avadocuments.com/doc/ieee-c57-131-2012
http://www.avadocuments.com/doc/ieee-c57-131-2012

main switching contacts: For resistance-type load tap changers (LTCs), a set of contacts that has no transition

impedance between the transformer winding and the contacts and makes and breaks current.

maximum rated step voltage: The highest value of rated step voltage for which the load tap changer is designed.

maximum rated through current: The highest rated through current for which beth-the tap changer is designed
temperature-rise-of the-contaets and which forms the basis for all current-related tests the-service-dutytest-apply.

motor-drive mechanism: A driving mechanism which incorporates an electric motor and a control circuit.

number of inherent tap positions: The highest number of tap positions for half a cycle of operation for which an

LTC is designed.

number of service tap positions: The number of tap positions for half a cycle of operation for which an load tap

changer (LTC) is used in a transformer.

NOTE—The above two terms—3-1+9—and-—3-20; are generally given as the * values of the relevant numbers, e.g., = 16

positions.

They are, in principle, valid also for the motor-drive mechanism. When the term number of tap positions is used in

connection with a transformer, this always refers to the number of service tap positions of the LTC.

off-circuit tap changer: See: de-energized tap changer (DETC). on-load tap changer (OLTC): See: Load tap

changer (LTC).

plus/minus operation: A winding arrangement in which one or the other end of the tapped winding is connected
by a reversing change-over selector to the main winding, and allows use of the taps in a buck or boost mode when

traveling through the tapping range.

preventive autotransformer: An autotransformer (or center-tapped reactor) used in load tap changing and
regulating transformers, or step-voltage regulators to limit the circulating current when operating on a position in

which two adjacent taps are bridged, or during the change of taps between adjacent positions.
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rated frequency: The frequency of the alternating current for which the load tap changer (LTC) is
designed.

rated step voltage of a load tap changer: For each value of rated through current, the highest permissible

voltage between tap changer terminal, that are intended to be connected to successive taps pesitions. of the

transformer winding

NOTE —The rated step voltage refers to the voltage applied across the contacts during the service duty and breaking capacity

tests. It therefore relates to the switching ability of the tap changer under load. The term rated step voltage does not apply

to deenergized tap changers.

rated Through current: The current flowing through a tap changer toward the external circuit, which can be
carried continuously by the tap changer while meeting the requirements of this standard. For load tap changers

(LTCs), it is also the current that the apparatus is capable of transferring from one tap to another at the relevant

rated step voltage.

NOTE—Concerning the relationship between rated through current and the relevant step voltage, see 5.2.

recovery voltage: The power frequency voltage that appears across each set of main switching, transition

contacts (resistor-type tap changer), or transfer contacts (reactor-type tap changer) of the diverter areing switch or

selector switch after these contacts have broken the switched current.

relevant rated step voltage: The highest value-ofrated-step voltage allowable in connection with that-corresponds
te-a given speeifie-value-of rated through current.

reversing change-over selector: A change-over selector that connects one or the other end of the tapped winding

to the main winding._Syn: reversing switch.

reversing switch: See: reversing change-over selector
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routine test for tap changers: A test made on each completed load tap changer (LTC) to establish that the

LTC is without manufacturing defects, with the design having been verified by a design test.

selector switch: 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 diverter switch and a tap selector. Syn. arcing tap

switch. Contrast: tap selector.

switched current: The prospective current to be broken during a switching operation by each set of main
switching or transition contacts [resistance-type load tap changer (LTC)] or transfer contacts (reactance type

LTC) incorporated in the diverter switch or selector switch.

tap change operation: A complete sequence of events from the initiation to the completion of the transition of

the through current from one tap position to an adjacent one.

tap position indicator: A device for indicating the tap position of the tap changer.

tap selector: A device designed to carry, but not to make or break current, used in conjunction with a diverter

switch to select tap connections.

tapped winding: A winding with taps, in which the effective number of turns can be changed in steps.

transfer contacts: For reactance-type load tap changers (LTCs), a set of contacts that makes and breaks current.

NOTE—In cases where no bypass contacts are provided, the transfer contact is a continuous current carrying contact.

transition contacts: For resistance-type load tap changers (LTCs), a set of contacts that is connected in series

with a transition impedance and makes and breaks current.

transition impedance: A resistor or reactor consisting of one or more units bridging the tap in use and the tap
next to be used.that-bridge—adjacent—taps for the purpose of transferring load from one tap to the other without

interruption or appreciable change in the load current, at the same time limiting the circulating current for the

period that both taps are used.—»
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NOTE—For reactor-type tap changers the transition impedance (reactor) is commonly called a preventive auto transformer.

Reactor-type tap changers normally use the bridgin

changers) and, therefore the reactor is designed for continuous operation.

osition as a service position (mid-point or center tapped reactor taj

4. Service conditions

4.1 Temperature of tap changer environment

Unless specified otherwise, tap changers shall be regarded as suitable for operation over the ranges of temperature

given when—mmersed in Table 1.

Table 1—Temperature of tap changer environment

Temperature

Tap changer environment Minimum Maximum
Externally mounted -25°C 40 °C
Internally mounted -25°C 105 °C

For the definitions of tap changer environment see Clause 3.

NOTE 2—The value of 105 °C cited above is based on normal rated load and a maximum ambient temperature of 40°C.

NOTE 3—1In this standard, temperatures are expressed in units of °C. Temperature rises, temperature differences, and

temperature changes are expressed in units of °K.

4.2 Temperature of tap changer motor-drive mechanism environment

Unless specified otherwise, tap changer motor-drive mechanisms shall be suitable for operation insulating—fhaie

over arange of ambient temperature from —25 °C to 40 °+60-C.
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4.3 Overload conditions

Tap changers that comply with this standard and are installed and properly applied in a transformer or regulating

transformer shall not restrict loading in accordance with IEEE Std C57.91*. which could result in top oil

temperatures as high as 110 °C for power transformers and 120 °C for distribution transformers. This means that all

tap changers can be thermally loaded under these conditions. In addition, LTCs shall be capable of operation under

these conditions.

4 For information on references, see Clause 2.

5. Requirements for LTCs

5.1 Rating
5.1.1 Rated characteristics for LTCs

The rated characteristics of an LTC are as follows:

a) Rated through current

b) Maximum rated through current
¢) Rated step voltage

d) Maximum rated step voltage

e) Rated frequency

f) Rated insulation level

5.1.2 Interrelation between rated through current and rated step voltage

Within the maximum rated through current of the LTC there may be different assigned combinations of values of
rated through current and corresponding rated step voltage. When a value of rated step voltage is referred to as a

specific value of rated through current, it is called the relevant rated step voltage.
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5.1.3 Liquid-filled compartments for diverter and selector switches

The liquid-filled compartments for diverter and selector switches shall be liquid-tight. Where appropriate, pressure

and vacuum withstand values shall be declared by the manufacturer. If the transformer oil is to be equipped with a

gas-in-oil analysis and if a conservator is provided for the liquid-filled compartment of the diverter or selector

switch, this conservator shall be located at a lower elevation than the main tank conservator to mitigate cross

contamination with the main tank.

5.1.4 Safety requirements for protection against increase in pressure

In order to minimize the risk of fire or explosion resulting from an internal failure within the diverter or selector

switch compartment, one or more of the following protective devices shall be fitted.

NOTE 1—The tap selector compartments of externally mounted load tap changers, when installed on transformers with

conservators, are usually piped to the main transformer Buchholz relay. Consideration should also be given to fitting a separate

Buchholz relay between the tap selector compartment and the conservator.

NOTE 2—For those types of load tap changers that do not create an arc and are installed in sealed compartments, other

protective devices may be used.

5.1.4.1 Liquid-flow controlled relay

The liquid-flow controlled relay, installed in the pipe between the top of the diverter or selector switch and the

liquid conservator, shall respond at a predetermined liquid flow and enable the transformer to be tripped.

5.1.4.2 Overpressure relay

The overpressure relay shall respond in the event of the pressure in the diverter or selector switch liquid

compartment exceeding a predetermined value, and enable the transformer to be tripped.

5.1.4.3 Pressure relief device

The pressure relief device shall open when a predetermined pressure is exceeded and its opening shall protect the

diverter or selector switch liquid compartment.
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Where a pressure relief device is the sole protection it shall also be arranged with contacts to enable the transformer

to be tripped.

NOTE—If a pressure relief device is fitted, the use of a self-sealing diaphragm type is possible. Consideration

should also be given to fitting an outlet such as ducting or trunking from the pressure relief device to protect

personnel from the displaced liquid. The use of such devices should be subject to agreement between the

manufacturer and the purchaser.

5.2 Design tests for LTCs

The following design tests shall be performed on samples of the relevant LTCs after their final development or on

equivalent components, provided that the manufacturer can demonstrate that the relevant test conditions and results

are not influenced by testing only components instead of the complete an LTC.-efeach-statedrating:

a) Temperature rise of contacts
b) Switching

¢) Short-circuit current

d) Transition impedance

¢) Mechanical

f) Dielectric

5.2.1 Temperature rise of contacts for LTCs

While—earrying -2 -times—maximum rated—through—eurrent—econtinuously- Tests shall be performed to verify that the

steady-state-temperature rise above the medium surrounding each type of contact that carries current continuously in

service of-the—eentacts-does not exceed the values given in Table 2 when the contacts have reached a steady 20-C
abeve—the—temperature when carrying 1.2 times The maximum rated through current. of—the—insulatingfluid

- A temperature rise test

is required on only one phase of a three-phase LTC.
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Table 2 —Contact temperature-rise limits

Contact material In air (K) In liquid (K)
Plain copper 35 20
Silver-faced copper/alloys 65 20
Other materials By agreement 20

For reactance-type LTCs, the highest temperature rises will be experienced in the bridging position_or symmetrical

position with an equalizer winding in the circuit. The current in the bridging position is determined by the through

current, as well as by the circulating current and the power factor of the through current. The design test shall be

performed in the bridging position and with currents calculated on the following basis:

a) Through current equal to 1.2 times the maximum rated through current

b) Circulating current equal to 50% of the maximum rated through current (or otherwise specified by the

manufacturer and stated in the design test report)

c¢) Load power factor equal to 80%

Meeting these conditions provides the thermal overload capacity referred to in 4.3.

LTCs that comply with the above definition of maximum rated through current, and when installed and properly
applied in a transformer or regulating transformer, can be thermally loaded in accordance with the applicable ANSI

or IEEE loading guide.

When the surrounding medium is liquid, temperature rise tests shall be performed at normal room temperature. All

temperature rise tests shall be performed in a location where the ambient air temperature is stable and is as free from

drafts as possible.
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Temperature—rise-tests—shall-beperformed-at-ambient-temperature—The temperature of the surrounding medium shall
be measured at not less than 25 mm below the contacts. Temperatures shall be measured by thermocouples or other

suitable means positioned on the surface of the contacts as near to the point of contact as is practicable.

The temperature is considered to be at steady state when the difference of the temperature between the material

being measured and the surrounding medium does not change more than 1 K over a period of 1 h.

NOTE 1—Where contacts remain in one position for long periods of time, pyrolitic carbon formation may occur.

NOTE 2—The cross-section and insulation of the conductor carrying the current into the LTC or components under test shall

be stated in the test report.

5.2.2 Switching tests

Switching tests, which include service duty tests and breaking capacity tests, shall simulate the most demanding
conditions for which the LTC is rated. Refer to Annex A and Annex B for the most demanding conditions for

resistance- and reactance-type LTCs, respectively, for the majority of contact arrangements.

The switching tests may be limited to the diverter switch or selector switch after proving that the contact operating

conditions are not affected by such limitation

If the diverter switch or selector switch has several sets of contacts that operate in a definite sequence, it is not
permitted to test each set of contacts separately from the others unless it can be proved that the operating

conditions of any one set of contacts are not affected by the operation of the other sets of contacts.

Where resistors are used as transition impedances, they may be placed outside the apparatus if necessitated by the
construction of the LTC or the test circuit, and they may have a higher thermal capacity than those which—are

employed in service, unless otherwise specified.
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The value and type of the transition impedance shall be stated.

Contacts, and transformer liquid in the case of liquid-immersed tap changers, insulating—fiuid shall not be renewed
during each-ef-the tests.

In the case of three-phase switches, it is-nermably sufficient to test the contacts of only one phase.

If a particular LTC has more than one combination of rated through current and rated step voltage, at least two
breaking capacity tests shall be performed—one at maximum rated through current and its relevant rated step

voltage, and one at the maximum rated step voltage and its relevant rated through current.

The arrangement for testing shall be such that, except where otherwise specified, neither the switched current, nor
the recovery voltage, nor the product of these shall, in any case, vary more than —5% to +10% of the calculated
values appropriate to the switching cycle (see Table A.1 in—annex—A—for resistance switching or Table B.1—in—annex

B for reactance switching) at the appropriate through current and relevant rated step voltage.

5.2.2.1 Service duty test

The test shall be performed in accordance with 5.2.2.1.1, 5.2.2.1.2, or 5.2.2.1.3 ene-of the subelauses—below.

After the tests, inspection of contact wear shall take place. The results of this inspection shall leave no doubts as to

the suitability of the LTC for service.

NOTE—The results of these tests may be used by the manufacturer to demonstrate that the contacts used for making and
breaking current are capable of performing, without replacement of the contacts, the number of tap change operations guaranteed

by the manufacturer at the rated through current and at the relevant rated step voltage.

5.2.2.1.1 Service duty test at rated step voltage

The contacts on diverter switches and selector switches shall be subjected to a number of operations corresponding
to 50 000 tap change operations when carrying a current corresponding to not less than the maximum rated through

current and the relevant rated step voltage.
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Comparison of oscillograms taken at regular intervals during the test shall show that there is no significant alteration
in the characteristics of the LTC in such a way as to endanger the operation of the apparatus. Twenty oscillograms
shall be taken at the start of the test, and 20 after each succeeding 12 500 operations, making a total of 100

oscillograms.

NOTE—Generally, it is sufficient to compare the series of oscillograms taken at the beginning and at the end of the test.

5.2.2.1.2 Service duty test at reduced step voltage

A test at reduced step voltage may be performed as follows:

a) One hundred operations at the maximum rated through current and the relevant rated step voltage shall be

performed with new contacts in clean insulating liquid. Each operation shall be recorded by oscillograph.

b) When the oscillograms taken in item a) indicate that the arcing time does not exceed 1.2/(2f) s (f = rated
frequency in Hz), then the number of operations of the service duty test as described in item d), below, shall be 50

000.

c) When the oscillograms taken in item a) indicate that arcing times in excess of 1.2/(2f) s are occurring,
then the number of operations of the service duty test in item d) shall be increased by the following amount: 25/100

x 50 000

where

S is the total number of half cycles of arcing current in the 100 operations from a), above, which exceed 1.2/(2f) s.

d) A service duty test of 50 000 operations, increased by the number of operations resulting from item c), if
applicable, shall be performed with a current not less than the maximum rated through current and at reduced step
voltage. This voltage shall be such that the switched current is not less than that occurring during operations at the
relevant rated step voltage; furthermore, current chopping shall not occur. In order to obtain the specified test

conditions, the value of the transition impedance shall be suitably modified.
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e) Without change of contacts or of insulating liquid, 100 operations shall be performed at the maximum rated
through current and the relevant rated step voltage, with each operation being recorded by oscillograph. Comparison
of these oscillograms with those taken in the series of operations under item a) shall show no alteration in the

characteristics of the LTC, such as might endanger the operation of the apparatus.

The test sequence specified above is designed to give substantially the same contact erosion as would occur with

maximum rated through current and relevant rated step voltage.

5.2.2.1.3 Service duty test for selector switches

The tests may be performed as specified in either 5.2.2.1.1 or 5.2.2.1.2.

In order to approximate to service conditions, selector switches shall have the test performed at not more than eight
tap change positions, excluding dead positions, these being centrally disposed about the change over selector if such

is incorporated in the tap changer design (mid position, plus/minus four positions, without dead positions).

When selector switches are designed for asymmetrical pennant cycle switching, and no restrictions are made

regarding operation sequence or load direction, the most severe switching duty shall be applied. The conditions for

switching duty may be found in Annex A.

When selector switches are designed for asymmetrical pennant cycle switching, and restrictions for use are such that

the operation sequence, load direction, or load power factor will result in operation in the least onerous direction

only according to Annex A, the test shall be performed with 25 000 operations at full load parameters and 25

000 at no-load parameters.

5.2.2.2 Breaking capacity test

Forty operations shall be performed at a current corresponding to twice the maximum rated through current and at

the relevant rated step voltage. For selector switches, the forty operations shall be performed over not more than

eight tap change positions (excluding dead positions), these being centrally disposed about the change-over

selector if such is incorporated in the LTC design.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.131-2012


http://www.avadocuments.com/doc/ieee-c57-131-2012
http://www.avadocuments.com/doc/ieee-c57-131-2012

