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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TAP-CHANGERS -

Part 2: Application guidelines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz.tio. con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC ‘s tc r.omote
international co-operation on all questions concerning standardization in the electrical and electrc ~ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter rei>rred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Cr mittee interested
in the subject dealt with may participate in this preparatory work. International, ¢~vernr ental and non-
governmental organizations liaising with the IEC also participate in this preparation.

IEEE Standards documents are developed within IEEE Societies and Standar. > Coc dinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its s'andards through a consensus
development process, approved by the American National Standards Insti‘ute, which brings together volunteers
representing varied viewpoints and interests to achieve the final -ocuct. Volunteers are not necessarily
members of IEEE and serve without compensation. While IEEE adminis ' rs wne process and establishes rules
to promote fairness in the consensus development process, |IEEF. does ..ot independently evaluate, test, or
verify the accuracy of any of the information contained in its stanc>rds Use of IEEE Standards documents is
wholly voluntary. IEEE documents are made available for usc suv,=ct w0 important notices and legal disclaimers
(see http://standards.ieee.org/IPR/disclaimers.html for more inicrma’ion).

IEC collaborates closely with IEEE in accordance with ¢oyndit'ons determined by agreement between the two
organizations. This Dual Logo International Standard was in'ntly developed by the IEC and IEEE under the
terms of that agreement.

The formal decisions of IEC on technical matters e ‘precz, as nearly as possible, an international consensus of
opinion on the relevant subjects since each te<ini:al committee has representation from all interested IEC
National Committees. The formal decisions of \Z:E S on technical matters, once consensus within IEEE Societies
and Standards Coordinating Committees ha. been reached, is determined by a balanced ballot of materially
interested parties who indicate interest ‘n r:viewing the proposed standard. Final approval of the IEEE
standards document is given by the 'EE = Standards Association (IEEE-SA) Standards Board.

IEC/IEEE Publications have the foriy of recommendations for international use and are accepted by IEC
National Committees/IEEE Sccitties ' that sense. While all reasonable efforts are made to ensure that the
technical content of IEC/IEEI Fub'ications is accurate, IEC or IEEE cannot be held responsible for the way in
which they are used or for any ~i<interpretation by any end user.

In order to promote i‘arnctional uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE: 2ubl ~ations) transparently to the maximum extent possible in their national and regional
publications. Any dive-ae.ice between any IEC/IEEE Publication and the corresponding national or regional
publication shall be clea.'v indicated in the latter.

IEC and/|EE. do . ot provide any attestation of conformity. Independent certification bodies provide conformity
assessme. t se.vices and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any services carried out by independent certification bodies.

All use 's should ensure that they have the latest edition of this publication.

' liau. ‘ty shall attach to IEC or IEEE or their directors, employees, servants or agents including individual
exp 2rts .nd members of technical committees and IEC National Committees, or volunteers of IEEE Societies
and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board,
for any personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
or for costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this
IEC/IEEE Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.
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Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material 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. IEC or IEEE shall not be held responsible for
identifying Essential Patent Claims for which a license may be required, for conducting inquiries into the legal
validity or scope of Patent 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.

International Standard IEC/IEEE 60214-2 has been prepared by IEC technical committee 14:
Power transformers, in cooperation with the Transformers Committee of the IEEE Power and
Energy Society, under the IEC/IEEE Dual Logo Agreement between IEC and IEEE.

This publication is published as an IEC/IEEE Dual Logo standard.

This second edition cancels and replaces the first edition published in 2004. This ediiion
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) title has been updated from "Application guide" to "Application guide'ines™;

b) tap-changers for gas-filled transformers have been added;

c) description of typical circuits for regulation has been added;

d) description of basic arrangements of tapped windings wi.h =n-load tap-changers and de-
energized tap-changers has been added;

e) types of tap-changers are explained in more detzil (v.g. »<cuum type on-load tap-changer)
and new types have been added (e.g. step-vo.‘age regulator, advance retard switch
(ARS), on-load tap-changers for distribution tre nsfori.iers);

f) selection of tap-changers (on-load and de-ene.gized) are described in more detail with
respect to applications and parameters, which have to be considered (e.g. current wave
shapes, operating pressure, tempera’ire conditions, overloading conditions, continuous
consecutive operations);

g) storage and installation has been considered;

h) field service, including commiscioning, operation, maintenance and monitoring, has been
considered;

i) safety aspects have be:n updated.

The text of this Internaticnal Standard is based on the following IEC documents:

r
| FDIS Report on voting

14/1000/FDIS 14/1006/RVD

Full infcrmation on the voting for the approval of this International Standard can be found in
th> repart on voting indicated in the above table.

Inwcrnational Standards are drafted in accordance with the rules given in the ISO/IEC
L rectives, Part 2.

A list of all parts in the IEC 60214 series, published under the general title Tap-changers, can
be found on the IEC website.
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The IEC Technical Committee and IEEE Technical Committee have decided that the contents
of this publication will remain unchanged until the stability date indicated on the IEC website
under "http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

The recommendations in these application guidelines represent advice to the tap-changer
manufacturer, the transformer manufacturer, and the end user. When using these guidelines,
the recommendations and instructions of the tap-changer manufacturer should prevail.

These guidelines apply to typical tap-changers currently in production at the time of
publication. However, much of the information is applicable to older designs.

It is stressed that the responsibility for the correct application of the fully assembled
tap-changers in connection with the transformer lies with the manufacturer of the transformer.
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TAP-CHANGERS -

Part 2: Application guidelines

1 Scope

This part of IEC 60214 is intended to assist in the selection of tap-changers designed in
accordance with IEC 60214-1 or IEEE Std C57.131 for use in conjunction with the tapped
windings of transformers or reactors. Requirements, references and definitions relevant to
either IEC 60214-1 or IEEE Std C57.131 are given and their use is described in Clause 4. It is
also intended to assist in understanding the various types of tap-changers and their
associated equipment available. These application guidelines cover on-load tap-changers
(resistor and reactor types) and de-energized tap-changers.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

2.1 IEC references

IEC 60050-421, International Electrotechnical Vocabulary (IEV) — Chapter 421: Power
transformers and reactors (available at www.electropedia.org)

IEC 60076-1:2011, Power transformers — Part 1: General

IEC 60076-3:2013, Power transformers — Part 3: Insulation levels, dielectric tests and external
clearances in air

IEC 60076-5:2006, Power transformers — Part 5: Ability to withstand short circuit

IEC 60076-7, Power transformers — Part7: Loading guide for oil-immersed power
transformers

IEC 60076-11, Power transformers — Part 11: Dry-type transformers

IEC 60076-21, Power transformers — Part 21: Standard requirements, terminology, and test
code for step-voltage regulators

IEC 60156, Insulating liquids — Determination of the breakdown voltage at power frequency —
Test method

IEC 60214-1:2014, Tap-changers — Part 1: Performance requirements and test methods

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for
transformers and switchgear

IEC 60567, Oil-filled electrical equipment — Sampling of gases and analysis of free and
dissolved gases — Guidance





