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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 304: Classification of indoor enclosed switchgear and controlgear for
rated voltages above 1 kV up to and including 52 kV related to the use in
special service conditions with respect to condensation and pollution

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification when

o the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62771-304, which is a Technical Specification, has been prepared by subcommittee 17C:
Assemblies, of IEC technical committee 17: High-voltage switchgear and controlgear.
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This second edition cancels and replaces the first edition published in 2008. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) the description of the several service conditions under condensation and pollution;

b) the classification of enclosed switchgear and controlgear, according to the testing
procedure does not cover polluted service conditions P and Py;

c) a wider description in Annex B of typical indoor environments based on ISO/IEC
standards;

d) a new Annex C giving guidance on precautions to improve indoor operating conditions;

e) a new Annex D dedicated to the optional items such as records of mechanical
characteristics;

f) a new Annex E, giving additional combinations of environments with condensation and
pollution, as well as a proposal of testing procedure of ageing test, is provided to create
experience on correlation between ageing effects in laboratory and ageing effects at site
conditions.

The text of this Technical Specification is based on the following documents:

Draft TS Report on voting
17C/679/DTS 17C/691/RVDTS

Full information on the voting for the approval of this Technical Specification 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 the parts in the IEC 62271 series, 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 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 304: Classification of indoor enclosed switchgear and controlgear for
rated voltages above 1 kV up to and including 52 kV related to the use in
special service conditions with respect to condensation and pollution

1 Scope

This part of IEC 62271, which is a Technical Specification, applies to indoor enclosed
switchgear and controlgear complying with IEC 62271-200 and IEC 62271-201, intended to be
used in special service conditions with respect to condensation and pollution deviating from
the normal service conditions specified in IEC 62271-1.

The test detailed in this document has been designed primarily to classify the electrical
insulation performance of equipment having high-voltage electrical insulation exposed to
indoor service conditions, mainly in presence of condensation. The assessment of mechanical
components, such as mechanisms, interlocks and enclosure is also considered.

In this document, the term "equipment" is used in accordance with the scope for an "enclosed
assembly of switchgear and controlgear" (see IEC 60050-441:2000, 441-12- 02).

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

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 3: Stationary use at weatherprotected
locations

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions — Part 1: Definitions, information and general principles

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

IEC 62271-200, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

IEC 62271-201, High-voltage switchgear and controlgear — Part 201: AC solid-insulation
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including
52 kV

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
4 Definition of indoor service conditions under condensation and pollution

Indoor equipment is designed to be installed in an operating room inside a building or other
housing and thus has a certain level of protection from the outdoor environmental conditions.

In addition of the protection given by the building or other housing construction, precautions
(see Annex C) to minimize the amount of deposits inside the switchgear and controlgear can
be taken by the choice of an appropriate degree of protection of the enclosed switchgear and
controlgear.

Condensation can occur due to rapid temperature changes inside the operating room.
Pollution inside the operating room can be present depending on location and surrounding
activity. In addition, the occurrence of condensation and the site pollution severity inside the
operating room depend on the layout and the protection given by the building or other housing
construction.

The presence of condensation and pollution has the potential to impact the voltage withstand
capability of clearances and creepage distances, and possibly the insulating material itself.
The concern is that there may be the creation of a full or partial conductive path between live
parts or between live parts and conductive parts not intended to be live (enclosure, etc.).

In this document, the indoor service conditions with respect to condensation and pollution
around the enclosed switchgear and controlgear are defined, with typical examples:

Co: Condensation does not normally occur (not more than twice a year)

e Rooms with continuous humidity and/or temperature control in order to avoid
condensation. The building or other housing provides protection from daily
variations in outside climate.

e Rooms not having humidity or temperature control. Nevertheless, the building or
other housing construction provides protection from daily variations in outside
climate, and condensation is not more than twice a year.

C.: Non-frequent condensation (not more than twice a month)

¢ Rooms not having humidity or temperature control. The building or other housing
construction provides protection from daily variations in outside climate, but
condensation cannot be excluded.

Cq: Frequent condensation (more than twice a month)

¢ Rooms not having humidity nor temperature control. The building or other housing
provides only minimal protection from daily variations of outside climate, so that
frequent condensation may occur.

Po: Very light pollution (as given in 4.1.2, item d), of IEC 62271-1:2017). The ambient air
of the operating room is not significantly polluted by dust, smoke, corrosive and/or
flammable gases, vapours or salt and would be considered as having site pollution
severity class (SPS) “very light” according to IEC TS 60815-1.

e Rooms in areas without significant pollution.
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