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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 211: Direct connection between power transformers and gas-
insulated metal-enclosed switchgear for rated voltages above 52 kV

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.

International Standard IEC 62271-211 has been prepared by subcommittee 17C: High-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
controlgear.

This second edition cancels and replaces the first edition of IEC 62271-211:2014, COR1:2015
and COR2:2017 and constitutes a technical revision.

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

re-numbering of clauses according to IEC 62271-1:2017,
clause 1 (former 1.1): Scope (no modifications)
clause 2 (former clause 1.2): updated dated references,

clause 3: updating definition about bushing (3.1), updating some pressure definitions (3.6,
3.7, 3.8, 3.9), rewording definition about proctor density (3.11),

clause 4 (former clause 2): updated references,
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e clause 5 (former clause 4): add a subclause 5.1 General, according to IEC 62271-1:2017
and IEC 62271-203:2022,

o subclause 5.5: new first paragraph, rewording second paragraph,

o subclause 5.8: modify the term “Rated duration of thermal short-time current” of
the bushing,

e clause 6: restructure and rewording of subclauses:

o 6.1 (former 5.3): requirements about gas and vacuum tightness of the
transformer bushing

o 6.3 (former 5.2): harmonization with IEC 62271-203:2022 about typical
maximum pressure in service for SF6, other gases and gas mixtures,

o 6.4 (former 8), rewording

o 6.5 (former 5.1), some rewording and modification

o 6.6 (former 5.4), some rewording, updated references
o 6.7 (former 5.5), some rewording

o 6.8 (former 5.6), some rewording

o 6.9 (former 5.7), slight rewording

e clause 7 (former clause 6) type tests: some rewording and clarifications about
references,

e clause 8 (former clause 7) routine tests:
o 8.2 (former 7.2): add a paragraph about SFs-mixtures and other gases than SFe,

o 8.3 (former 7.3): update reference to relevant on-site test according to IEC
62271-203:2022,

e clause 9 Guide to the selection of switchgear and controlgear (new): informative, to
have a reference to IEC 62271-203:2022,

o clause 10 (former 9) informative: update references

e clause 11 (former 10): updated headline and updated reference according to IEC 62271-
1:2017,

e new clauses 12 Safety and 13 Environmental aspects: Adding of references to safety
and environmental aspects,

e correction of errors in Corrigendum 2 of IEC 62271-211:2017,

e modified orientation of Fig. 1 to Fig. 4 for easier reading the tables,

e update references in the Bibliography.

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

FDIS Report on voting

Full information on the voting for the approval of this document 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.

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 this publication will remain unchanged until the
stability 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

e reconfirmed,

e withdrawn,
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 211: Direct connection between power transformers and gas-
insulated metal-enclosed switchgear for rated voltages above 52 kV

1 Scope

This part of IEC 62271 is applicable to single- and three-phase direct connections between gas-
insulated metal-enclosed switchgear (GIS) for rated voltages above 52 kV and transformer
arrangements to establish electrical and mechanical interchange ability and to determine the
limits of supply for the transformer connection.

Direct connections are immersed on one end in the transformer oil or insulating gas and on the
other end in the insulating gas of the switchgear.

Transformer arrangements are single-phase transformers with single-phase enclosed
arrangement, three-phase transformers with three single-phase enclosed arrangements or
three-phase transformers with a three-phase enclosed arrangement with three transformer
bushings.

The connection satisfies the requirements of IEC 62271-203 for gas-insulated metal-enclosed
switchgear, IEC 60076 for power transformer and IEC 60137 for completely immersed
bushings.

For the purposes of this document the term "switchgear" is used for "gas-insulated metal-
enclosed switchgear".

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

IEC 60076 (all parts), Power transformers
IEC 60137:2017, Insulated bushings for alternating voltages above 1 000 V
IEC 61936-1, Power installations exceeding 1 kV a.c. — Part 1: Common rules

IEC 62271-1:2017 and IEC 62271-1:2017/AMD1:2021, High-voltage switchgear and
controlgear — Part 1: Common specifications

IEC 62271-203:2022, High-voltage switchgear and controlgear — Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV

IEC 62271-207, High-voltage switchgear and controlgear — Part 207: Seismic qualification for
gas-insulated switchgear assemblies for rated voltages above 52 kV

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62271-1, as well as
the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

» I[EC Electropedia: available at http://www.electropedia.org/
+ ISO Online browsing platform: available at http://www.iso.org/obp

3.1

bushing

device that enables one or several conductors to pass through an enclosure and insulate the
conductors from it

[SOURCE: IEC 60050-471:2007, 471-02-01, modified — “an enclosure” inserted after “pass
through” and “a partition such as a wall or a tank” deleted. Notes 1 and 2 were deleted.]

3.2

completely immersed bushing

bushing, both ends of which are intended to be immersed in an insulating medium other than
ambient air (e.g. oil or gas)

[SOURCE: IEC 60050-471:2007, 471-02-04]

3.3

gas-insulated switchgear enclosure

part of gas-insulated metal-enclosed switchgear retaining the insulating gas under the
prescribed conditions necessary to maintain safely the highest insulation level, protecting the
equipment against external influences and providing a high degree of protection to personnel

Note 1 to entry: The enclosure can be single-phase or three-phase.

[SOURCE: 3.103 of IEC 62271-203:2022]

3.4

main circuit end terminal

part of the main circuit of a gas-insulated metal enclosed switchgear forming part of the
connection interface

[SOURCE: 3.2 of IEC 62271-209:2019]

3.5

transformer connection enclosure

part of the gas-insulated metal-enclosed switchgear which houses one end of a completely
immersed bushing fitted on a power transformer and a main circuit end terminal

3.6

maximum external operating gas pressure

maximum pressure of the gaseous insulating medium in which the bushing is partially or
completely immersed when in operation

Note 1 to entry: It is at least equal to the maximum pressure in the transformer connection enclosure of the GIS at
the highest temperature that the gas used for insulation can reach under specified maximum service conditions.

Note 2 to entry: In case of gas insulated transformers it is also the maximum insulating pressure of the gaseous
insulating medium in which the end of the bushing is immersed into the power transformer, when in operation, the
bushing-power transformer connection assembly carrying its rating continuous current at the maximum ambient
temperature.
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[SOURCE: 3.32 of IEC 60137:2017, Note 1 to entry and Note 2 to entry were added]

3.7
enclosure design pressure
relative pressure used to determine the design of the enclosure

Note 1 to entry: It is at least equal to the maximum pressure in the enclosure at the highest temperature that the gas
used for insulation can reach under specified maximum service conditions.

Note 2 to entry: The transient pressure occurring during and after a breaking operation (e.g. circuit-breaker) is not
considered in the determination of the design pressure.

[Source: 3.114 of IEC 62271-203:2022]

3.8

filling pressure p,, for insulation

filling density p,, for insulation

pressure (in Pa), for insulation, referred to the standard atmospheric air conditions of +20 °C
and 101,3 kPa (or density), which may be expressed in relative or absolute terms, to which the
assembly is filled before being put into service

[SOURCE: 3.6.5.1 of IEC 62271-1:2017, modified — deleted the terms “and/or switching”,
deleted “or automatically replenished”]

3.9
minimum functional pressure p,,, for insulation

minimum functional density p... for insulation

pressure (in Pa), for insulation, referred to the standard atmospheric air conditions of +20 °C
and 101,3 kPa (or density), which may be expressed in relative or absolute terms, at which and
above which the characteristics of the switchgear-power-transformer connection are maintained

[SOURCE: 3.6.5.5 of IEC 62271-1:2017, modified — deleted the terms “and/or switching”, add
“the characteristics of the switchgear-power-transformer connection” deleted “rated
characteristics of switchgear and controlgear®]

3.10

insulated junction

all parts which are needed to insulate the transformer from the switchgear including but not
limited to the insulating flange

3.11

proctor density

highest dry density of a soil for a given compaction effort depending on the amount of water the
soil contains during soil compaction of controlled magnitude according Proctor Standard test

Note 1 to entry: Proctor Standard test is defined in ASTM D-698. However, other tests methods exist providing similar
information, but not always equivalent, like for example ISO 17892-2, BS 1377, UNE 103500, NF P 94-093 and DIN
18127.

4 Normal and special service conditions

4.1 Normal service conditions

Subclause 4.1 of IEC 62271-203:2022 is applicable.

4.2 Special service conditions

Subclause 4.2 of IEC 62271-203:2022 is applicable.



