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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 110: Inductive load switching

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of IBC is to promote

this end and in addition to other activities, IEC publishes International Standards, pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; any |
in the subject dealt with may participate in this preparatory work/ € \ govermmental and

closely with the International Organization for Standardization (ISO) j g itf i{idns determined
by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matter ible, an international
consensus of opinion on the relevant subjects since each Aechnicakco as representation from all
interested IEC National Committees

3) IEC Publications have the form of recommendations fgr It ionaNuse apd are accepted by IEC National
Committees in that sense. While all reasopable effo s\ are\made ure hat the technical content of IEC
Publlcatlons |s accurate, a which they are used or for any

4) In order to promote international uniformit ional Committees undertake to apply IEC Publications
transparently to the maximum extent pos ionaNand regional publications. Any divergence
between any IEC Publication and the correspond regional publication shall be clearly indicated in
the latter

6) All users should@e
7) No liability shall attac mployees, servants or agents including individual experts and
members of its technical cemmitiees™a E ational Committees for any personal injury, property damage or

9) Attention N tg 1
~JEC*shal not\e held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62271-110 has been prepared by subcommittee 17A: Switching
devices, of IEC technical committee 17: High-voltage switchgear and controlgear.

This fourth edition cancels and replaces the third edition published in 2012 and constitutes a
technical revision.

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

— all switching devices are now covered, not only circuit-breakers;

— alimited number of T10 tests no longer covers shunt-reactor switching tests below 52 kV;

— evaluation and reporting of a re-ignition-free arcing time window has beg added.

The text of this International Standard is based on the following docu

FDIS Report on votir}g\
17A/1151/FDIS 17A/1155/R@

Full information on the voting for the approval of this
the report on voting indicated in the above table.

This document has been drafted in acco

e reconfirmed,
e withdrawn,
e replaced by a

e amended.

The conte G 8 gnda of December 2017 and February 2018 have been included in
this copy.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 110: Inductive load switching

1 Scope

This part of IEC 62271 is applicable to AC-cireuit-breakers switchingdevices\designed for

currents and shunt reactor currents and also to high-voltage_co

voltage motor currents as covered by IEC 62271-106. .A breakers \a

%

Switching unloaded transformers, i.e breakjng agnetizing current, is not

switching of transformer magnetizi sing linear components in a test laboratory.
Tests conducted using an availablg
valid for the transfor i

b) As detailed in IEC KR 62 ristics of this duty are usually less severe
than any other inducti L sWitching duty.H-should-be-noted-that Such a duty may

produce severé\ove ithi nsformer winding(s) depending on the-eireuit-
breaker re-i MChing device and transformer winding resonance

frequencies.

NOTE 1 The switching o tertiary reactors from the high-voltage side of the transformer is not covered by this
document.

NOTE 2 The switching of shunt reactors earthed through neutral reactors is not covered by this document.
However, the application of test results according to this document, on the switching of neutral reactor earthed
reactors (4-leg reactor scheme), is discussed in [IEC TR 62271-306.

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.

4+__To be published.
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IEC 60050-441, International Electrotechnical Vocabulary — Chapter 441: Switchgear,
controlgear and fuses (available at www.electropedia.org)

IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear

IEC 62271-100:2008, High-voltage switchgear and controlgear — Part 100: Alternating current
circuit-breakers
IEC 62271-100:2008/AMD1:2012

IEC 62271-106:2011, High-voltage switchgear and controlgear — Part 106: Alternating current
contactors, contactor-based controllers and motor-starters

2 N | I ial . it

3 Terms and definitions

For the purposes of this document

the terms &
IEC 62271-1 and the following i [

e |ISO Online browsing p

3.1

inductive curre
power-frequenc
power factor 0,5 olle

current chopping
abrupt current interruption in-the—eircuit-breaker a switching device at a point-on-wave other
than the natural power-frequency current zero-ef-the-circuit connected-to-the-circuit-breaker

3.3
virtual current chopping
current chopping in one of the three phases in a three-phase circuit originated by transients in

{parts—of)-the-circuit another phase of the circuit
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3.4
suppression peak
first peak of the transient voltage to earth on the load side of the-eireuit-breaker switching

device following current interruption

Note 1 to entry: Suppression peak is not necessarily the absolute maximum of
Previous breakdowns may have appeared at higher voltage values.

Qry voltage.

3.5
recovery peak
maximum value of the voltage across the

definite-polarity-change-of when the polarity of the receve

the power-frequency voltage

occurring—after
to the polarity of

Note 1 to entry:
the transient recovery voltage. Previous brea

3.6
re-ignition

resumption of @1
breaking operati i

frequency

Note 1 to entry:
which can be o
current.

re-ignition-free arcing time window
period of arc duration during a breaking operation during which the contacts of a mechanical
switching device reach sufficient distance to exclude re-ignition
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4 Type tests

4.1 General

The type tests are in addition to thosge spe product standard, with the
exception of short-line faults, out-of-phase swi{ch 3 ypacitive current switching.

Inductive curre
application may

detailed below:

a) for-high-v vitching at rated voltages of 52 kV and above, tests at a
particula el are to be considered valid for applications with a higher
currenf leb he tested current value;

b) for s ing at rated voltages below 52 kV, type testing is required-but-short

j . eSL—CG4 30-4and !#» oVe e -e.---‘- eeve-e A3 e R\ vatue O

c) for high-voltage motor switching, type testing for stalled motor currents at 100 A and 300 A
is considered to cover stalled motor currents in the range 100 A to 300 A and up to the
current associated with the short-circuit current of test duty T10 according to 6.106.1 of
IEC 62271-100:2008 for circuit-breakers and up to the rated operational current for
contactors.

With respect to a) the purpose of type testing is also to determine a re-ignition-free-zones
arcing time window for controlled switching purposes (refer to IEC TR 62271-302) and caution
should be exercised when considering applications at higher currents than the tested values
since the re-ignition-free arcing window can increase at higher current.

Annex B of IEC 62271-100:2008-is—applicable can be used with respect to tolerances on test
quantities.
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facilitate consistent control of the opening and closing operation according to 6.102.3.1 of
IEC 62271-100:2008 : . : : _

For gas filled switching devices (including vacuum switching devices using gaseous media for
insulation), tests shall be performed at the rated functional pressure for interruption and
insulation, except for test-duty 4, where the pressure shall be the minimum functional
pressure for interruption and insulation.

6.103 T ireuits § | ireuit Ki ) ki
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4.3 High-voltage motor current s

4.31 Applicability

Subclause 4.3 is applicable to thre¢-phase

devices having rated voltag

high-voltage motors. Tesfts ied out-at §0Hz with a relative tolerance of £10 % or
e-pole-cireuit-breakers switching devices having

Motor switching :
rated voltages equal tc , which may be used for the switching of three-

phase asynchrono i p-ring motors. The-cireuit-breaker switching device
may be of a hig )
stepdown tra . N he—more usual application is a direct cable connection
between-¢i sGit-Dredke ifching device and motor. When tests are required, they shall be

limiting devices™ay be included in the test circuit provided that the devices are an intrinsic
part of the equipment'under test.

No limits to the overvoltages are given as the overvoltages are only relevant to the specific
application. Overvoltages between phases may be as significant as phase-to-earth
overvoltages.

4.3.2 General

The switching tests can be either field tests or laboratory tests. As regards overvoltages, the
switching of the current of a starting or stalled motor is usually the more severe operation.

Due to the non-linear behaviour of the motor iron core, it is not possible to exactly model the
switching of motor current using linear components in a test station. Tests using linear
components to simulate the motors can be considered to be more conservative than switching
actual motors.
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For laboratory tests a standardized circuit simulating the stalled condition of a motor is
specified (refer to Figure 1). The parameters of this test circuit have been chosen to represent
a relatively severe case with respect to overvoltages and will cover the majority of service
applications.

The laboratory tests are performed to prove the ability of a-eireuit-breaker switching device to
switch motors and to establish its behaviour with respect to switching overvoltages, re-
ignitions and current chopping. These characteristics may serve as a basis for estimates of
the—eireuit-breaker switching device’s performance in other motor circuits. Tests performed
with the test currents defined in 4.3.3 and 4.3.4 demonstrate the capability of the switching

device to switch high-voltage motors up to its rated interrupting current.
For field tests, actual circuits are used with a supply system on the sou and a cable

and motor on the load side. There may be a transformer between the-gjrsy
device and motor. However, the results of such field tests are only

protection devices if they are normally fitted.

NOTE 1 Overvoltages can be produced when switching running’motors.

NOTE 2 The starting period switching of a sl
resistor.
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