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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 1: Common specifications for alternating
current switchgear and controlgear

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by IEC technical committee 17: High-voltage
switchgear and controlgear.

The text of this interpretation sheet is based on the following documents:

DISH Report on voting
17/1090/DISH 17/1095/RVDISH

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

Interpretation of 4.2.2 of IEC 62271-1:2017 regarding the altitude correction factor

Subclause 4.2.2 of IEC 62271-1:2017 contains two references for calculation of the required
insulation withstand level at altitudes higher than 1 000 m, IEC 60071-2:1996 and
IEC TR 62271-306. The two references are in conflict, as the altitude correction factor
according to IEC 60071-2:1996 starts at sea level and that of IEC TR 62271-306 starts at an
altitude of 1 000 m. This results in different altitude correction factors.

As already stated in 5.3 of IEC 62271-1:2017, the rated insulation levels refer to normal
service conditions. Altitudes up to 1 000 m above sea level are covered and need no altitude
correction.

For altitudes higher than 1 000 m the -equation provided in 4511 b) of
IEC TR 62271-306:2012 and in H.3.4 of IEC 60071-2:2018 shall be used, i.e.

H-1000

"~ g 150

kat =€

)

ICS 29.130.10; 29.130.99
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where
kgt is the altitude correction factor;
H is the altitude in m above sea level,;
m is an exponent.

Conservative values for the exponent m are provided in Table 4 of IEC TR 62271-306:2012.
For further details about the exponent m, see H.4 of IEC 60071-2:2018.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 209: Cable connections for gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV — Fluid-filled and extruded
insulation cables — Fluid-filled and dry-type cable terminations

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 or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. 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.

This extended version (EXV) of the official IEC Standard provides the user with a
comprehensive content of the Standard.

IEC 62271-209:2019+AMD1:2022 EXV includes the content of the references made to
IEC 62271-1:2017+AMD1:2021 CSV and IEC 62271-203:2011.

Particular subclauses of IEC 62271-1:2017+AMD1:2021 CSV and IEC 62271-203:2011 are
displayed in the content on a blue background.
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This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 62271-209 edition 2.1 contains the second edition (2019-02) [documents 17C/696/FDIS
and 17C/701/RVD] and its amendment 1 (2022-03) [documents 17C/833/FDIS and
17C/841/RVD].

International Standard IEC 62271-209 has been prepared by subcommittee 17C: Assemblies,
of IEC technical committee 17: High-voltage switchgear and controlgear.

This second edition constitutes a technical revision.

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

a) New numbering in accordance with ISO/IEC directives, Part 2 (2016) and to
IEC 62271-1:2017;

b) Clause 3: addition of a definition for plug-in cable termination, filling pressure and
minimum function pressure for insulation;

c) Clause 7: An additional dielectric type test for plug-in cable termination was added; also a
pressure type test as well as a leak rate test on the insulator of a cable termination was
implemented;

d) Clause 12: New clause about safety practices;

e) Clause 13: New clause about influence of the product on the environment;

f) New informative Annex A: Mechanical forces applied on the flange of the cable connection
enclosure.

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

This standard is to be read in conjunction with 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 same numbering of clauses and subclauses is used as in
IEC 62271-1. Amendments to these clauses and subclauses are given under the same
references whilst additional subclauses are numbered from 101.

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

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under 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.

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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INTRODUCTION TO Amendment 1

This amendment includes the following modifications:

a) In accordance with the decision taken at IEC Plenary Meeting October 2019 in Shanghai
(17C/Shanghai/Sec07) Subclause 6.103, Figure 1 and Figure 2 have been modified;

b) The CDV was modified in accordance with the above-mentioned documents and based on
the decision taken at the virtual IEC Plenary Meeting in October 2021 (17C/823/RM).

NOTE CIGRE has published TB 784 “Standard design of a common, dry type plug-in interface for GIS and power
cables up to 145 kV describing the basis for further standardisation of such a common interface. The matter will be
dealt with during the next revision of IEC 62271-209.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 209: Cable connections for gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV - Fluid-filled and extruded
insulation cables — Fluid-filled and dry-type cable terminations

1 Scope

This part of IEC 62271 covers the connection assembly of fluid-filled and extruded cables to
gas-insulated metal enclosed switchgear (GIS), in single- or three-phase arrangements where
the cable terminations are fluid-filled or dry-type and there is a separating insulating barrier
between the cable insulation and the gas insulation of the switchgear.

The purpose of this document is to establish electrical and mechanical interchangeability
between cable terminations and the gas-insulated metal-enclosed switchgear and to
determine the limits of supply. It complements and amends, if applicable, the relevant IEC
standards. For the purpose of this document the term "switchgear" is used for "gas-insulated
metal enclosed switchgear".

It does not cover directly immersed cable terminations, as described in CIGRE
brochure 89 [4]1.

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.

IEC 60038, IEC standard voltages

IEC 60050-131:2002, International Electrotechnical Vocabulary (IEV) — Part 131: Circuit
theory

IEC 60050-151:2001, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical
and magnetic devices

IEC 60050-192:2015, International Electrotechnical Vocabulary (IEV) - Part 192:
Dependability

IEC 60050-351, International Electrotechnical Vocabulary (IEV) - Part 351: Control
technology

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses
IEC 60050-441:1984/AMD1:2000

IEC 60050-551, International Electrotechnical Vocabulary (IEV) — Part 5651: Power electronics

1 Numbers in square brackets refer to the Bibliography.
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IEC 60050-581:2008, International Electrotechnical Vocabulary (IEV) - Part 581:
Electromechanical components for electronic equipment

IEC 60050-601, International Electrotechnical Vocabulary (IEV) — Chapter 601: Generation,
transmission and distribution of electricity — General

IEC 60050-605, International Electrotechnical Vocabulary (IEV) — Chapter 605: Generation,
transmission and distribution of electricity — Substations

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

IEC 60050-811, International Electrotechnical Vocabulary (IEV) — Part 811: Electric traction

IEC 60050-826:2004, International Electrotechnical Vocabulary (IEV) — Part 826: Electrical
installations

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2-17:Tests — Test Q:
Sealing

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60071-1:2006, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60071-1:2006/AMD1:2010

IEC 60071-2:1996, Insulation co-ordination — Part 2: Application guide
IEC 60085:2007, Electrical insulation — Thermal evaluation and designation
IEC 60141 (all parts), Tests on oil-filled and gas-pressure cables and their accessories

IEC 60255-21-1:1988, Electrical relays — Part 21: Vibration, shock, bump and seismic tests on
measuring relays and protection equipment — Section One: Vibration tests (sinusoidal)

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

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

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

IEC 60507, Artificial pollution tests on high-voltage ceramic and glass insulators to be used
on a.c. systems
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