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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TAP-CHANGERS -

Part 2: Application guide

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f 1k is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standard echnical ‘Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe eferred Mo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE atio i }
in the subject dealt with may participate in this preparatory work i

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i s i undertake to apply IEC Publications
transparently to the maX|mum extent posgible |n th' i and regional publications. Any divergence

7) No liability shal
members of its te
other damage of an
expenses arising o
Publications.

at nal Committees for any personal injury, property damage or
ether direct or indirect, or for costs (including legal fees) and
se of, or reliance upon, this IEC Publication or any other IEC

International dard\IEC 60214-2 has been prepared by IEC technical committee 14: Power
transformers.

This standard cancels and replaces IEC 60542 (1976) and its amendment 1 (1988). This first
edition constitutes a technical revision of that standard.

The text of this standard is based on the following documents:

FDIS Report on voting
14/490/FDIS 14/492/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 60214 consists of the following parts, under the general title Tap-changers:

Part 1: Performance requirements and test methods
Part 2: Application guide

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later d&

@%
S
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INTRODUCTION

The recommendations in this application guide represent advice to the tap-changer
manufacturer and purchaser.

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.

@%
S
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TAP-CHANGERS -

Part 2: Application guide

1 Scope

This part of IEC 60214 is intended to assist in the selection of tap-changers designed in
accordance with IEC 60214-1 for use in conjunction with the tapped windings of transformers
or reactors. It is also intended to assist in understanding the various types tap-changers
ap-changers

(resistor and reactor types) and off-circuit tap-changers.

2 Normative references

The following referenced documents are indispensable fo Rplica ion of this document.
For dated references, only the edition cited applies. Fo
of the referenced document (including any amendme

IEC 60076-1:1993, Power transformer.
Amendment 1(1999)1

IEC 60076-3:2000, Power transformers
clearances in air

IEC 60076-11 :2%

IEC 60214-1:2003, 7

IEC 60599:1999,~Mineral oil-impregnated electrical equipment in service — Guide to the
interpretation of dissolved and free gases analysis

3 Terms and definitions
For the purposes of this document, the terms and definitions given in IEC 60214-1 apply.

4 Symbols and abbreviations

DGA Dissolved gas analysis
HVDC High-voltage direct current

PST Phase-shifting transformer

1 There exists a consolidated edition 2.1 (2000) that includes edition 2.0 and its amendment.
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5 Types of tap-changer

5.1 General

Tap-changers are devices that will vary the turns ratio of a transformer and hence regulate
the voltages of that transformer. Tap-changers that can perform this operation can broadly be
divided into two fundamental types as follows:

— on-load tap-changers;
— off-circuit tap-changers.

5.2 On-load tap-changers

5.2.1 General

the transformer whilst it is both energized and on load. It perfetms thi thout any
interruption of the supply. This is achieved with mechanically operat \ at will select

— high-speed transition resistor type
— transition reactor (preventive autotra

5.2.2 Resistor-type o
5.2.2.1 General

Resistor-type on<>d [
— external out-of>tgr

The operati S the different resistor type tap-changers are shown in

ment), as described in 5.2.2.3.

5.2.2.2 X sigtor-type on-load tap-changers

These tap-changers are self-contained in their own tanks (except dry-type tap-changers) and
mounted on the side or end of the transformer. Four types of tap-changer arrangements are
considered, all employing the high-speed transition resistor switching principle.

5.2.2.2.2 External separate selector and diverter compartments

This type of tap-changer has two separate compartments, one for the pre-selection of the
transformer taps called the tap selector compartment and the other for the on-load switching
called the diverter switch compartment. The two compartments have separate liquid chambers
and both are isolated from the liquid in the main transformer tank, although the tap selector
compartment and the main tank may share the same conservator. The taps from the
transformer are taken to the selector contacts through a liquid-tight barrier board. The tap
selector compartment contains clean liquid enabling it to withstand the required higher
voltages across the contacts. The diverter switch compartment isolates the carbonized liquid
and gases. As can be seen from Figure 1, the tap-changer bolts on the side or end of the
transformer. This arrangement is generally used for the larger MVA transformers.
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Key

1 Transformer windings 3 Liquid and gas tight barrigtr

2 Tap leads 4 Diverter switch compartinent

electronics.

5.2.2.2.3 External

This type of tap »
to the double cempatt

compartment.

The switching
electronics.

5.2.2.2.4

Selector switch ts
side or the end of thé transformer (see Figure 2). Again, the transformer taps are taken to the
tap-changer contacts through a liquid-tight barrier board. The selection and switching are
carried out using common contacts in the same liquid and chamber. These tap-changers tend
to be used on the smaller MVA and voltage class transformers.
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Key
1 Transformer windings 3 Liquid and gas tight barrier
2 Tap leads 4 Selector switch compartment

Figure 2 — External mounted selector,
(for mounting on the end or side o

A\

-

— L
7 / f
/ / 3 4 5 6
1 2 IEC 1392/04
Key
1 Transformer windings 3 Liquid and gas tight barrier 5 Diverter switch
2 Tap leads 4 Tap selectors 6 Drive mechanism

Figure 3 — External mounted in-tank with separate barrier board
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