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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 109: Alternating-current series capacitor
by-pass switches

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for_international use _and_are accepted by IEC National
Committees in that sense. While all reasonable efforts. are made<to ensure that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding /national(orregional publication shall be clearly indicated in
the latter. .

IEC itself does not provide any attestationofijconformity./Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees 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 Publication or any other IEC
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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62271-109 has been prepared by subcommittee 17A: Switching
devices, of IEC technical committee 17: High-voltage switchgear and controlgear.

This third edition cancels and replaces the second edition published in 2008 and Amendment
1:2013. This edition constitutes a technical revision.

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

edition:

a) the document has been restructured according to edition 2.0 of IEC 62271-1;

b) the rated voltage assignation across the by-pass switch has been aligned to the rule
defined in IEC 60143-1;

c) clarification has been given regarding rated continuous current of compensated and
uncompensated line;

d) some clarifications have been given following a loss of "suitable precautions";
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e) as per Amendment 2 of IEC 62271-100, the section "Rated time quantities" has been
moved to Clause 6 under "Time quantities";

f) as per Amendment 2 of |IEC 62271-100, the section "Test for static mechanical loads"
have been moved to Clause 6 under "Static mechanical loads";

g) additional rules have been introduced for vacuum interrupters during impulse tests;

h) additional clarifications have been given regarding the number of reduced impulses during
impulse tests;

i) a wider tolerance on the current damping during by-pass making current test-duty has
been introduced.

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

FDIS Report on voting
17A/1208/FDIS 17A/1215/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 62271 series can be found, under the general title High-voltage
switchgear and controlgear, on_the IEC website.

This standard is to be read in_conjunction. with :|IEC;62271-100:2008 with its Amendment
1:2012 and Amendment 2:2017; "and” IEC 62271-1:2017, to which it refers and which is
applicable, unless otherwise specified in this standard. In order to simplify the indication of
corresponding requirements, the samelnumberingof ‘clauses and subclauses is used as in
IEC 62271-1:2017. lIAmendmentsctoithese/clausessandisubclausescare given under the same
references whilst additional subclauses:arenumbered from1901.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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 document using a
colour printer.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 109: Alternating-current series capacitor
by-pass switches

1 Scope

This part of IEC 62271 is applicable to AC series capacitor by-pass switches designed for
outdoor installation and for operation at frequencies of 50 Hz and 60 Hz on systems having
voltages above 52 kV.

It is only applicable to by-pass switches for use in three-phase systems.

This document is also applicable to the operating devices of by-pass switches and to their
auxiliary equipment.

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’ ofthis!. document. For.dated ‘references, only the edition
cited applies. For undated references, the latest edition, of the referenced document (including
any amendments) applies.

IEC 60050-151:2001, International Electrotechnicall'Vocabulary — Part 151: Electrical and
magnetic devices :

IEC 60050-436:1990, International Electrotechnical Vocabulary - Chapter 436: Power
capacitors

IEC 60050-441:1984, International Electrotechnical Vocabulary — Chapter 441: Switchgear,
controlgear and fuses

IEC 60050-614:2016, International Electrotechnical Vocabulary — Part 614: Generation,
transmission and distribution of electricity — Operation

IEC 60060 (all parts), High-voltage test techniques
IEC 60137:2017, Insulated bushings for alternating voltages above 1000 V
IEC 60143-1:2015, Series capacitors for power systems — Part 1: General

IEC 60143-2:2012, Series capacitors for power systems — Part 2: Protective equipment for
series capacitor banks

IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60376, Specification of technical grade sulphur hexafluoride (SFg) and complementary
gases to be used in its mixtures for use in electrical equipment

IEC 60480, Guidelines for the checking and treatment of sulphur hexafluoride (SFg) taken
from electrical equipment and specification for its re-use
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IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear

IEC 62271-4, High-voltage switchgear and controlgear — Part 4: Handling procedures for
sulphur hexafluoride (SFg) and its mixtures

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

IEC 62271-100:2008/AMD1:2012

IEC 62271-100:2008/AMD2:2017

IEC 62271-101, High-voltage switchgear and controlgear — Part 101: Synthetic testing

IEC 62271-102:2018, High-voltage switchgear and controlgear — Part 102: Alternating current
disconnectors and earthing switches

3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 60050-151, IEC 60050-
436, IEC 60050-441, IEC 60050-614, IEC 60143-1, IEC 60143-2 and IEC 62271-1 apply.
Some of them are recalled here for ease of reference.

Additional terms and definitions+are classified so as to)be, alignedywith the classification used
in IEC 60050-441.

ISO and IEC maintain terminological databases for use in ‘standardization at the following
addresses:

o |EC Electropedia‘availableat http://www.eléctropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1 General terms and definitions

3.1.101

switchgear and controlgear

a general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting
structures

[SOURCE: IEC 60050-441:2000, 441-11-01]

3.1.102

outdoor switchgear and controlgear

switchgear and controlgear suitable for installation in the open air, i.e. capable of withstanding
wind, rain, snow, dirt deposits, condensation, ice and hoar frost

[SOURCE: IEC 60050-441:2000, 441-11-05]

3.1.103

short-circuit current

overcurrent resulting from a short circuit due to a fault or an incorrect connection in an electric
circuit

[SOURCE: IEC 60050-441:2000, 441-11-07]
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3.1.104

ambient air temperature

temperature, determined under prescribed conditions, of the air surrounding the complete
switching device or fuse

Note 1 to entry: For switching devices or fuses installed inside an enclosure, it is the temperature of the air
outside the enclosure.

[SOURCE: IEC 60050-441:2000, 441-11-13]

3.1.105

temperature rise

<of a part of a by-pass switch>

difference between the temperature of the part under consideration and the ambient air
temperature

[SOURCE: IEC 60050-151:2001, 151-16-26, modified — "A reference" has been replaced by
"the ambient air".]

3.1.106

overvoltage

<in an electric power system>
voltage:

e between one line conductarand, earthy,or acress ja longitudinalinsulation having a peak
value exceeding the'corresponding peak of the highest-voltage of the system divided by

V3

or;

e between phase,conductors. having.a peak.value-exceeding the amplitude of the highest
voltage of the system

[SOURCE: IEC 60050-614:2016, 614-03-10]

3.1.107

unit test

test carried out on a by-passing or insertion unit or group of units at the by-pass making
current or the insertion current, specified for the test on the complete pole of a by-pass switch
and at the appropriate fraction of the applied voltage, or the recovery voltage, specified for
the test on the complete pole of the by-pass switch

3.1.108

external insulation

distances in atmospheric air, and along the surfaces in contact with atmospheric air of solid
insulation of the equipment which are subject to dielectric stresses and to the effects of
atmospheric and other environmental conditions from the site

Note 1 to entry: Examples of environmental conditions are pollution, humidity, vermin.

[SOURCE: IEC 60050-614:2016, 614-03-02]

3.1.109

internal insulation

internal distances of the solid, liquid or gaseous insulation of equipment, which are protected
from the effects of atmospheric and other external conditions

[SOURCE: IEC 60050-614:2016, 614-03-03]
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