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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TAP-CHANGERS -

Part 1: Performance requirements
and test methods

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for st

participate in this preparatory work. International, governmental and nop<geyernmen
with the IEC also participate in this preparation. The |EC collaboxates ©
Organization for Standardization (ISO) in accordance with conditions\dete
two organizations.

2) The formal decisions or agreements of the IEC on technlc
international consensus of opinion on the relevant subjects
from all interested National Committees.

3) The documents produced have the form of recommend
of standards, technical specifications, te
Committees in that sense.

ndertake to apply IEC International
thelr nat|ona| and regional standards. Any

4) In order to promote international unification,
Standards transparently to the maximum

5) The IEC provides no markifig p i indi appro al and cannot be rendered responsible for any

6) Attention is drawn to the pessibih i nts of this International Standard may be the subject
of patent rights. The IEC shalf neg b S le for identifying any or all such patent rights.

International Sta =C 60214-TNhasween prepared by IEC technical committee 14: Power
transformers

FDIS Report on voting
14/457/FDIS 14/462/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.

IEC 60214 consists of the following parts, under the general title Tap-changers:

Part 1: Performance requirements and test methods
Part 2: Application guide (under consideration)
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The committee has decided that the contents of this publication will remain unchanged
until 2007. At this date, the publication will be

* reconfirmed;

e withdrawn;

« replaced by a revised edition, or
e amended.

@%
S
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TAP-CHANGERS -

Part 1. Performance requirements
and test methods

1 Scope

This part of IEC 60214 applies to on-load tap-changers of both resistor and
circuit tap-changers, and their motor drive mechanisms. It applies mai
immersed in transformer oil according to IEC 60296 but may also be us
gas insulation or immersed in other insulating liquids insofar as conditigns>s

eactor types, off-
ly to\tap-changers

IEC 60076-3:20 0
clearances in air

IEC 60296, Specifisation for unused mineral insulating oils for transformers and switchgear
IEC 60354, Loading guide for oil-immersed transformers

IEC 60529, Degrees of protection provided by enclosures (IP Code)

1 To be published.

2 At present under revision, document currently IEC 60542,
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

on-load tap-changer

device for changing the tap of a winding, suitable for operation whilst the transformer is
energized or on load

3.2

tap selector
device designed to carry, but not to make or break, current, used ji tion with a
diverter switch to select tap connections

3.3

diverter switch
switching device used in conjunction with a tap selector tg
circuits which have already been selected

NOTE Diverter switches are sometimes called arcing switches.

currents in

3.4

selector switch

switching device capable of making,
a tap selector and a diverter switch

brea ent, combining the duties of
NOTE Selector switches are sometimes called

3.5
off-circuit tap-changer
device for changing t hle’ for operation only when the transformer is

de-energized
3.6 Q

change-over sele

winding or parts theréof

3.8
reversing change-over selector
change-over selector connecting either end of the tapped winding to the main winding

3.9

transition impedance

resistor or reactor consisting of one or more units bridging the tap in use and the tap next to
be used, 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

NOTE For reactor type tap-changers, the transition impedance (reactor) is commonly called a preventive auto

transformer. Reactor type tap-changers normally use the bridging position as a service position (mid-point or
centre tapped reactor tap-changers) and, therefore the reactor is designed for continuous operation.
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3.10

preventive auto transformer

auto transformer (or centre tapped reactor) used in on-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 tap between adjacent
positions

3.11

equalizer winding

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

3.12
drive mechanism
means by which the drive to the tap-changer is actuated

3.13

set of contacts
pair of individual fixed and moving contacts or
substantially simultaneously

3.14
diverter switch and selector switch

3.15
diverter switch and s
set of contacts which

contacts and malfis an
3.16

diverter switch a
set of contacts
current

NOTE Where by-pas3ofitacts are not provided, the transfer contact is a continuous current-carrying contact.

3.18
by-pass contacts (reactor type tap-changer)

set of through-current-carrying contacts that commutates the current to the transfer contacts
without any arc

3.19
bridging contacts
moveable current-carrying contacts that bridge between two fixed contacts when on-position
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3.20

circulating current

that part of the current that flows through the transition impedance at the time when two taps
are momentarily bridged during a tap-change operation for a resistor type tap-changer or
when bridged in an operating position for a reactor type tap-changer. The circulating current
is due to the voltage difference between the taps.

3.21

switched current
prospective current to be broken during switching operation by each set of main switching or
transition contacts (resistor type tap-changer) or transfer contacts (reactor type tap-changer)
incorporated in the diverter switch or the selector switch

3.22

recovery voltage
power-frequency voltage which appears across each set of
contacts (resistor type tap-changer) or transfer contacts (re§
diverter switch or selector switch after these contacts have

3.23

tap-change operation
complete sequence of events from the initiation
service tap position to an adjacent pos;jti

3.24

cycle of operation
movement of the tap-changer from ong en
original position

p the other end and the return to its

wsa

3.25

rated insulation leve

withstand valuet eparate source AC withstand voltages to earth, and
where appropriate e hetween those parts where insulation is required

3.26
rated through

apparatusN [ erring from one tap to the other at the relevant rated step
voltage i e carried continuously while meeting the requirements of this
standard

3.27
maximum rated through-current (I ;)

highest rated through-current for which the tap-changer is designed for and which forms the
basis for all current related tests

3.28

rated step voltage (U;)

for each value of rated through-current, highest permissible voltage between terminals which
are intended to be connected to successive taps of the transformer

3.29
relevant rated step voltage
highest step voltage allowable in connection with a given rated through-current
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3.30
maximum rated step voltage (U;,,)
highest value of the rated step voltage for which the tap-changer is designed

3.31
rated frequency
frequency of the alternating current for which the tap-changer is designed

3.32

number of inherent tap positions
highest number of tap positions for half a cycle of operation for which a tap
used according to its design

changer can be

3.33

number of service tap positions
number of tap positions for half a cycle of operation for
transformer

8r is used in the

NOTE The term “tap position” is generally given as the +
positions. They are in principle also valid for the motor-drjve
positions’ in connection with a transformer,
transformer.

3 , for example, +11
en using the term ‘number of tap
of service tap positions of the

3.34

type test

test made on a tap-changer, or the compon anger or a range of tap-changers or
components all based on i ve compliance with this standard

NOTE A range of tap-cha
characteristics, with the e
steps and the value of,the t

3.35 :

routine test
test made on eag
to establish t

3.36
motor d
driving mec

3.37

step-by-step control of a motor-drive mechanism

device for stopping the motor-drive mechanism after completion of a tap-change,
independently of the operating sequence of the control switch

3.38
tap position indicator
device for indicating the tap position of the tap-changer

3.39
tap-change in progress indicator
device for indicating that the motor-drive mechanism is running
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