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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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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 maiz
intent is to provide standard performance and test requirements for both resistance..nd
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 lcad tap
changers in great detail, but reactance type load tap changers in lesser detail. 1. s IEEE
standard complements the IEC standard insofar as it provides additional perfo. nancc and
test requirements for reactance-type load tap changers, while essenti.'lv. adopting,
although sometimes with modification, the IEC requirements for re. stanc > type load tap
changers.

Since IEEE Std C57.131-1995 was published, IEC-214 (1989) ha. uvcen 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-, varicas working group members have proposed
needed modifications to IEEE Std C57.131. The resulting ~har ges fall into these areas:

—  There were changes and additions to defini.‘ons ond terminology.
—  The scope was modified to include de-cnirgized (off-circuit) tap changers.
— Typographical errors in figures ar.~ tak ies were corrected.

— Changes were made to some Hf the test requirements.

viii
Copyright © 2012 IEEE. All rights reserved.


https://www.stdhive.com/standards/ieee-c57131-2012-pdf/

Contents

| R0 <) 4 T PSR STRPSRRT 1
L 103 o 1< SRR 1
1.2 APPIICALION ..ottt ettt ettt ettt et e e b e esbeeeaeeteesseesbeesseessesss e ssesseesseessesssesseesseenseensennes 1

2. NOTIMALIVE TEIBTEICES. ...c.veetieniieitieiie ettt ettt ettt sttt ettt et sa e st e et e bt es e ebeesbee bt e bt embeemtesaeesbeenbeenseenteens 2

B DETINTTIONS .ttt ettt ettt eh e b e b et et s bt e she e sb e et e en bt e et e bt e bt et e ea b e bt e eb e e be e bt enteeaeeneee 2

4. SETVICE COMAILIONS .....euiuienietieteite et ettt ettt ettt et et et et sb e she e bt e st e st e e et e ebesbeeb e e st es b et enbenbesbeebesaeeneeneennen 5
4.1 Temperature of tap Changer ENVIrONMENT ............cceevieiierieeriieie ettt ere e steeseeseseeseeesreeseeses 5
4.2 Temperature of tap changer motor-drive mechanism environmMent............c.eeeerveerreerververeeseenseesnennns 6
4.3 OVErload CONAILIONS. .....cc.eeuiiieieriiriirie ettt ettt st b et et e b b sa e b bt et et eabentens 6

5. RequIremMents fOr LTCS ...cc.ueiuiiiiiieeie ettt sttt et e e st e st e se et e enteenseesaessaenseenseensesnnenees 7
TN B 2 5 TR 7
5.2 DeSign testS fOI LTCS ...ueiuiiiieiieieeie ettt ettt ettt et e st e sae e et et e eneeeneeeseennean 8
5.3 ROUINE tESS TOT LTCS....cuiiiieiieiieie ettt ettt ettt ettt et e e e teestesaeesaeesneesneenseeneeans 20
5.4 LT C 08t T@POT . uveeeuteeeieeeieeeteeeieeeteeeteesteessteessbeessseessseessseessseesseesssaensseesaesnsaeenseesnseesssesnssessnsessnses 21

6. Requirements for motor-drive mechanisms for load tap changers ...........ccccoceveiiiiniiiniiieeee 21
6.1 Permissible variation of auxiliary SUPPLY .....coeeeiiriiieieieeee et 21
6.2 Design tests for motor-drive MEChANISIN ........cc.eecviiiieiieieiteeieete et este e seeseesreebeesseeaeessaenseens 22
6.3 Routine tests for motor-drive MEChANISM...........coueririiiriiieieieeee ettt 22
6.4 Test report for Motor-drive MEChANISIM ..........ccvieiiiieiiieiieie ettt sre e e e e saeesseesse e 23

7. Requirements for de-energized tap changers (DETCS) .....cc.eecvieiiiieiieiieieee et 23
7.1 GeNeral TEQUITCIMENLS ... .....eeieeiiertieieeteeteetestesteesteeseeteeetesseesseesseenseessesssesseessaenseensesnsesseesseenseensenns 23
7.2 Design tests fOr DETCS .....ooiiiiieieiie ettt ettt ettt te e ebessaesseesseeseenseeseesseenseenseans 24
7.3 ROULINE TESTS ..veneeuieiieit et eie et et et et et et teee e s te e te e et eateeaeeesea st enteemeeesteeseeeseeseenseensesmeesneesneenseenseans 28

8. Requirements for motor-drive mechanisms for DETCS ........cccoiiiiiiiiiiiiiieecee e 28
8.1 GeNEral TEQUITEIMENTS ... ..eoueietiitietieie ettt ettt ettt e et eete e bt et e enteenteeseesseesseenseenseeneesseesneenseenseans 28
8.2 Permissible variation of auxiliary SUPPLY ....cc.eeeeeririeieeieese et 28
8.3 Design tests for motor-drive MEChANISIN ........cc.eiuiiiiieieieie e 29
8.4 Routine tests for motor-drive MeChaniSM..........ccueiiiiiiiieieie e 29
8.5 Test report for Motor-drive MECRANISIN .........cc.eiiiiiieriieiieie ettt eae e sre e beesseeneeees 30

0. NAMEPIALE.....cuvieeiieeiieiieeiieetteit ettt ettt ettt te et e eteesae e seesseesbeesseessaseesseesseessesseesseesseesseesseensenssanssessnesens 30
9.1 Load (on-load) and de-energized (off-circuit) tap Changers ...........ccoecvevieririeicienieniee e 30
9.2 MOtOr-drive MECHANMISINS ....c.eeutiutiiirtinterteeteeeteit ettt ettt st b sttt sae bbbt eae e enne e 31

10. Manufacturer’s Operating iNSIUCTIONS .......ccververieriertieteeteseesteeteetesaesseesseeseesesssesseesseenseensesssessaesses 31

Annex A (informative) Switching duty relating to load tap changers (LTCs) with resistor transition......... 32
A1 Additional defINItIONS .......ccueeiieieiieiiee ettt ettt ettt ettt et et eneeeneas 32
A.2 Duty on main and transSition CONTACES.........ueeueruieruieriieieeiesteerteeteeteeee st esteeeeeeeeaeesseeeeeneeeneeeneenneas 35

Annex B (informative) Switching duty relating to load tap changers (LTCs) with reactor transition.......... 38
B.1 Additional teSt PATAIMETET ........ecviieiiieieetiectieteeete ettt et e ereereeeaeseeesteebeesseesseesseesseseesseessesssesseesseas 38
B.2 Duty 0N SWItChING CONTACES ....e.uiiuiitiiiieiieiieieie ettt ettt ettt e e et e e e bt eneeneeneenee e 38

ix

Copyright © 2012 IEEE. All rights reserved.



Annex C (informative) Method of determining the equivalent temperature of the transition resistor using
POWET PUISE CUITENLS......evievietieteeieeeieietesteesteesteesteeseesseeseesseessesssesssesseesseesseasseassassaasseessenssesssesseessesssesseenses 49

Annex D (informative) Simulated circuits for service duty and breaking capacity tests for resistance-type

LTICS ettt et 50

Annex E (informative) Tutorial information on LTC application .........c..ccecverereneninenenieienecienenenenaene 54

E.1 Application of LTC t0 transSfOrmers .........ceecuieiiriirierieie et ettt et eneesneeneeas 54

E.2 Design concepts and functional description 0f LTCs........cccerieiiiiiiiiee e 56

Annex F (informative) BiblIOraphy ........cocueeiiiiiiieiieeee ettt 61
X

Copyright © 2012 IEEE. All rights reserved.



IEEE Standard Requirements for
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
de-energized tap changers, installed in power transformers and voltage regulating transformers and
immersed in transformer mineral oil, but may also be used for other insulating fluids insofar as conditions
are applicable.

1.2 Application

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.
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