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Preface

This Standard was prepared by the Standards Australia Committee EL-007, Power Switchgear, to
supersede AS 62271.200—2005, High-voltage switchgear and controlgear, Part 200: A.C. metal-enclosed
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV (1EC 62271-200,
Ed. 1 (2003) MOD).

The objective of this Standard is to specify requirements for prefabricated metal-enclosed switchgear
and controlgear for the following:

(a) Alternating current of rated voltages above 1 kV and up to and including 52 kV for indoor and
outdoor installation.

(b) Service frequencies up to and including 60 Hz.

Enclosures may include fixed and removable components and may be filled with fluid (liquid or gas) to
provide insulation.

This Standard defines several categories of metal enclosed switchgear and controlgear which
differ due to—

(i) consequences on network service continuity in case of maintenance on the switchgear and
controlgear; and

(ii) need and convenience of maintenance of the equipment.

This Standard supplements the Standards for the individual components regarding their installation in
switchgear and controlgear assemblies.

This Standard does not preclude that other equipment may be included in the same enclosure. In
such a case, any possible influence of that equipment on the switchgear and controlgear is to be taken
into account.

This Standard is an adoption with national modifications, and has been reproduced from,
[EC 62271-200:2011, 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 and its Corrigendum 1 (2015).
The modifications are additional requirements and are set out in Appendix ZZ, which has been added at
the end of the source text.

Appendix ZZ lists the variations to IEC 62271-200:2011/COR1:2015 for the application of this Standard
in Australia.

As this document has been reproduced from an International Standard, the following applies:
(A) In the source text “this part of IEC 62271” should read “this Australian Standard”.
(B) A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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.

International Standard IEC 62271-200 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, published in 2003. It is a technical
revision.

This second edition of IEC 62271-200 has been further updated and improved to the
experience gained with the first edition of IEC 62271-200. As maintenance result, this second
edition of IEC 62271-200 introduces the following significant changes:

e definitions, classifications and testing procedures are specified more precisely;

e categories LSC2A and LSC2B have been clarified and LSC2 has been assigned a
separate definition;

e specific ratings related to fault level to earth (4.5 to 4.7) are introduced;
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solid insulated high-voltage parts are no longer considered as compartments on their own;

an optional rating "cable test voltage" and the associated requirements and type tests are
introduced;

for testing the internal arc classification, when assigned by the manufacturer, more
specific guidance is provided regarding the test arrangement, room simulation and arc
initiation;

a single phase to earth ignition is also recognised for internal arc testing;

the Annexes A and B are renumbered Annexes AA and BB.

The level of severity of internal arc testing is maintained without changes.

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

FDIS Report on voting
17C/523/FDIS 17C/534/RVD

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

This International Standard should be read in conjunction with IEC 62271-1:2007, to which it
refers and which is applicable unless otherwise specified. 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
numbering, whilst additional subclauses, are numbered from 101.

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.

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

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

The contents of the corrigendum of June 2015 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 document using a
colour printer.
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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

1 General

1.1 Scope

This part of IEC 62271 specifies requirements for prefabricated metal-enclosed switchgear
and controlgear for alternating current of rated voltages above 1 kV and up to and including
52 kV for indoor and outdoor installation, and for service frequencies up to and including
60 Hz. Enclosures may include fixed and removable components and may be filled with fluid
(liquid or gas) to provide insulation.

NOTE 1 For the use of this document high-voltage (IEC 60050-601:1985, 601-01-27) is the rated voltage above
1 000 V. However, medium voltage (IEC 60050-601:1985, 601-01-28) is commonly used for distribution systems
with voltages above 1 kV and generally applied up to and including 52 kV; refer to [1] of Bibliography

NOTE 2 Although primarily dedicated to three-phase systems, this standard can also be applied to single-phase
or two-phase systems.

This standard defines several categories of metal enclosed switchgear and controlgear which
differ due to

— the consequences on network service continuity in case of maintenance on the switchgear
and controlgear;

— the need and convenience of maintenance of the equipment.

NOTE 3 Safety of an installation results from the design, implementation and coordination of products,
installations and operations.

For metal-enclosed switchgear and controlgear containing gas-filled compartments, the
design pressure is limited to a maximum of 300 kPa (relative pressure).

NOTE 4 Gas-filled compartments having a design pressure exceeding 300 kPa (relative pressure) should be
designed and tested in accordance with IEC 62271-203; refer to [6] of Bibliography.

Metal-enclosed switchgear and controlgear for special use, for example, in flammable
atmospheres, in mines or on board ships, may be subject to additional requirements.

Components contained in metal-enclosed switchgear and controlgear are to be designed and
tested in accordance with their various relevant standards. This standard supplements the
standards for the individual components regarding their installation in switchgear and
controlgear assemblies.

This standard does not preclude that other equipment may be included in the same enclosure.
In such a case, any possible influence of that equipment on the switchgear and controlgear is
to be taken into account.

NOTE 5 Switchgear and controlgear assemblies having an insulation enclosure are covered by IEC 62271-201.

NOTE 6 Metal-enclosed switchgear and controlgear for rated voltages above 52 kV insulated by ambient air may
be covered by this standard taking into account the insulation levels of IEC 62271-1.
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1.2 Normative references

The following referenced documents are indispensable for the application 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 60050-151, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices

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

IEC 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements
IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60470:1999, High-voltage alternating current contactors and contactor-based motor-
starters

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)

IEC 62271-1:2007, High-voltage switchgear and controlgear — Part 1: Common specifications

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

IEC 62271-102:2001, High-voltage switchgear and controlgear — Part 102: Alternating current
disconnectors and earthing switches

IEC 62271-103, High-voltage switchgear and controlgear — Part 103: Switches for rated
voltages above 1 kV up to and including 52 kV

IEC 62271-105, High-voltage switchgear and controlgear — Part 105: Alternating current
switch-fuse combinations

IEC 62271-201:2006, High-voltage switchgear and controlgear — Part 201: AC insulation-
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including
52 kv

IEC/TS 62271-304, High-voltage switchgear and controlgear — Part 304: Design classes for
indoor enclosed switchgear and controlgear for rated voltages above 1 kV up to and including
52 kV to be used in severe climatic conditions

ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards

2 Normal and special service conditions
Clause 2 of IEC 62271-1 is applicable with the following addition:

Unless otherwise specified in this standard, the metal-enclosed switchgear and controlgear is
designed to be used under normal service conditions.

Metal-enclosed switchgear and controlgear, under the scope of IEC/TS 62271-304 and
intended to be used in service conditions more severe with respect to condensation and
pollution than the normal service conditions specified in this standard, may be classified with
a "design class" 1 or 2 according to IEC/TS 62271-304 to demonstrate its ability to withstand

such severe conditions. Documents
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-151,
IEC 60050-441 and IEC 62271-1 as well as the following apply.

NOTE Additional definitions are classified so as to be aligned with the classification system used in IEC 60050-
441.

3.101

switchgear and controlgear

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

[IEC 60050-441:1984, 441-11-01]

3.102

metal-enclosed switchgear and controlgear

switchgear and controlgear assemblies with an external metal enclosure intended to be
earthed and completely assembled, except for external connections

[IEC 60050-441:1984, 441-12-04, modified]

3.103

functional unit

part of metal-enclosed switchgear and controlgear comprising all the components of the
main circuits and auxiliary circuits that contribute to the fulfilment of a single function

[IEC 60050-441:1984, 441-13-04, modified]

NOTE Functional units may be distinguished according to the function for which they are intended, for example,
incoming unit, outgoing unit, etc.

3.104

multi-tier design

design of metal-enclosed switchgear in which the main switching devices of two or more
functional units are arranged vertically (one above the other) within a common enclosure

3.105

transport unit

part of metal-enclosed switchgear and controlgear, prefabricated, and suitable for shipment
without being dismantled

3.106

enclosure

part of metal-enclosed switchgear and controlgear providing a specified degree of protection
of equipment against external influences and a specified degree of protection against
approach to or contact with live parts and against contact with moving parts

[IEC 60050-441:1984, 441-13-01 modified]

3.107

high-voltage compartment

compartment of metal-enclosed switchgear and controlgear containing high-voltage
conducting parts, enclosed except for openings necessary for interconnection, control or
ventilation. Four types of high-voltage compartments are distinguished, three that can be
opened, called accessible (see 3.107.1 to 3.107.3) and one that cannot be opened, called
non-accessible (see 3.107.4)
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NOTE 1 General definition of "compartment" is provided by IEC 60050-441:1984, 441-13-05, as "a part of an
assembly enclosed except for openings necessary for interconnection, control or ventilation".

NOTE 2 A compartment may contain barriers, structures or components that are intended to provide various
functions, such as mechanical or dielectrical, but not to function as a partition or enclosure.

NOTE 3 High-voltage compartments are identified according to the main component(s) contained therein or to the
main function provided (refer to 5.103.1).

3.107.1

interlock-controlled accessible compartment

high-voltage compartment, intended to be opened for normal operation and/or normal
maintenance as stated by the manufacturer, in which access is controlled by integral design
of the switchgear and controlgear

NOTE Installation, extension, repair, etc. are not considered as normal maintenance.

3.107.2

procedure-based accessible compartment

high-voltage compartment, intended to be opened for normal operation and/or normal
maintenance as stated by the manufacturer, in which access is controlled by a suitable
procedure combined with locking

NOTE Installation, extension, repair, etc. are not considered as normal maintenance.

3.107.3

tool-based accessible compartment

high-voltage compartment, that may be opened only through the use of tools, but not intended
for opening during normal operation and maintenance

NOTE Special procedures are required.

3.107.4
non-accessible compartment
high-voltage compartment that must not be opened

NOTE Opening may destroy the integrity of the compartment.

3.107.5

connection compartment

high-voltage compartment in which electrical connections are made between the main circuit
of the switchgear assembly and the external conductors (cables or bars) to the electrical
network or high-voltage apparatus of the installation

3.108

partition

part of metal-enclosed switchgear and controlgear separating one high-voltage compartment
from other compartments and providing a specified degree of protection

[IEC 60050-441:1984, 441-13-06, modified]

NOTE 1 Movable shutters intended for shielding may become an integral part of the partition.

NOTE 2 Partitions may be fitted with parts that allow interconnection between compartments (e.g. bushings).

3.109
partition class
class defining whether metallic or non-metallic material is used for partitions
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3.109.1

partition class PM

metal-enclosed switchgear and controlgear providing continuous metallic partitions and/or
shutters (if applicable), intended to be earthed, between opened accessible compartments
and high-voltage live parts

3.109.2

partition class PI

metal-enclosed switchgear and controlgear having one or more non-metallic partitions or
shutters between opened accessible compartments and high-voltage live parts

3.110

shutter

part of metal-enclosed switchgear and controlgear that can be moved from a position where it
permits contacts of a removable part, or moving contact of a disconnector, to engage fixed
contacts, to a position where it becomes a part of the enclosure or partition shielding the fixed
contacts

[IEC 60050-441:1984, 441-13-07, modified]

3.111

segregation (of conductors)

arrangement of conductors with earthed metal interposed between them in such a manner
that disruptive discharges can only occur to earth

[IEC 60050-441:1984, 441-11-11]

NOTE 1 A segregation may be established between the conductors as well as between the open contacts of a
switching device or disconnector.

NOTE 2 This definition does not specify any mechanical protection (IP and IK).

3.112

bushing

structure carrying one or more conductors through an enclosure or partition and insulating it
there from, including the means of attachment

3.113

component

essential part of the high-voltage or earthing circuits of metal-enclosed switchgear and
controlgear which serves a specific function (for example, circuit-breaker, disconnector,
switch, fuse, instrument transformer, bushing, busbar)

3.114

main circuit

all the high-voltage conductive parts of metal-enclosed switchgear and controlgear included in
a circuit which is intended to carry the rated normal current

[IEC 60050-441:1984, 441-13-02, modified]

3.115

earthing circuit

conductors, connections, and the conducting parts of earthing devices intended to connect the
high-voltage conductive parts to the earthing system of the installation

NOTE Parts of metallic enclosures connected to the earthing system may be considered as part of the earthing
circuit, refer to 5.3
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3.116

auxiliary circuit

all the conductive parts of metal-enclosed switchgear and controlgear included in a circuit
(other than the high-voltage parts) intended to control, measure, signal and regulate

[IEC 60050-441:1984, 441-13-03, modified]

NOTE The auxiliary circuits of metal-enclosed switchgear and controlgear include the control and auxiliary circuits
of the switching devices.

3.117
pressure relief device
device intended to relieve over pressure from a compartment

3.118

fluid-filled compartment

high-voltage compartment of metal-enclosed switchgear and controlgear filled with a fluid,
either gas, other than ambient air, or liquid, for insulation purposes

3.118.1
gas-filled compartment
refer to subclause 3.6.6.1 of IEC 62271-1

3.118.2

liquid-filled compartment

high-voltage compartment of metal-enclosed switchgear and controlgear in which the liquid is
at atmospheric pressure, or under pressure that is maintained by one of the following
systems:

a) controlled pressure system;
b) closed pressure system;

c) sealed pressure system
NOTE For pressure systems, refer to subclause 3.6.5 of IEC 62271-1.

3.119
relative pressure
pressure, referred to the standard atmospheric pressure of 101,3 kPa

3.120

minimum functional level (of fluid-filled compartments)

gas pressure (relative pressure) in Pa (or density) or liquid mass at and above which the rated
values of the metal-enclosed switchgear and controlgear are maintained

3.121

design level (of fluid-filed compartments)

gas pressure (relative pressure) in Pa (or density) or liquid mass used to determine the
design of a gas-filled compartment or mass for a liquid-filled compartment

3.122
design temperature (of fluid-filled compartments)
highest temperature which can be reached by the gas or liquid under service conditions

3.123

ambient air temperature (of metal-enclosed switchgear and controlgear)

temperature, determined under prescribed conditions, of the air surrounding the enclosure of
metal-enclosed switchgear and controlgear

Documents

Document Sharing Hub
© Standards Australia Limited 2019

Full document details: AS 62271.200-2019


http://www.avadocuments.com/doc/as-62271-200-2019
http://www.avadocuments.com/doc/as-62271-200-2019

AS 62271.200:2019

— 13—

3.124

removable part

part of metal-enclosed switchgear and controlgear connected to the main circuit and that may
be removed entirely from the metal-enclosed switchgear and controlgear and replaced, even
though the main circuit of the functional unit is live

[IEC 60050-441:1984, 441-13-08, modified]

3.125

withdrawable part

removable part of metal-enclosed switchgear and controlgear that can be moved to positions
in which an isolating distance or segregation between open contacts is established, while the
part remains mechanically attached to the enclosure

[IEC 60050-441:1984, 441-13-09, modified]

3.126

service position

connected position

position of a removable part in which it is fully connected for its intended function

[IEC 60050-441:1984, 441-16-25]

3.127

earthing position

position of a removable part or state of a disconnector in which the closing of a mechanical
switching device causes a main circuit to be short-circuited and earthed

[IEC 60050-441:1984, 441-16-26, modified]

3.128

test position (of a withdrawable part)

position of a withdrawable part in which an isolating distance or segregation is established in
the main circuit and in which the auxiliary circuits are connected

[IEC 60050-441:1984, 441-16-27]

3.129

disconnected position (of a withdrawable part)

position of a withdrawable part in which an isolating distance or segregation is established in
the circuits of the withdrawable part, that part remaining mechanically attached to the
enclosure

[IEC 60050-441:1984, 441-16-28, modified]

NOTE In high-voltage metal-enclosed switchgear and controlgear, the auxiliary circuits may not be disconnected.

3.130

removed position (of a removable part)

position of a removable part when it is outside and mechanically and electrically separated
from the enclosure

[IEC 60050-441:1984, 441-16-29, modified]

3.131

loss of service continuity category

LSC

category defining the possibility to keep other high-voltage compartments and/or functional
units energised when opening an accessible high-voltage compartment, as stated in

definitions 3.107.1 to 3.107.3. Documents
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NOTE 1 The LSC category describes the extent to which the switchgear and controlgear are intended to remain
operational in case access to a high-voltage compartment is provided. The extent to which it is considered
necessary to open high-voltage compartments with a live installation might be dependent on several aspects (refer
to 8.103).

NOTE 2 The LSC category does not describe ranks of reliability of switchgear and controlgear (refer to 8.103).

NOTE 3 According to accessible compartments and service continuity, four categories are possible: LSC1, LSC2,
LSC2A, LSC2B.

3.1311

category LSC2 functional unit

functional unit having at least an accessible compartment for the high-voltage connection
(called connection compartment), such that, when this compartment is open, at least one
busbar can remain energized and all other functional units of the switchgear and controlgear
can be operated normally

NOTE When LSC2 functional units have accessible compartments other than the connection compartment, further
subdivisions into LSC2A and LSC2B are defined.

3.131.1.1

category LSC2A functional unit

functional unit of category LSC2 such that, when any accessible compartment (other than the
busbar compartment of single-busbar switchgear and controlgear) is open, at least one
busbar can remain energized and all other functional units of the switchgear and controlgear
can be operated normally

3.131.1.2

category LSC2B functional unit

functional unit of category LSC2A, where the high-voltage connections (e.g. cable
connections) to the functional unit can remain energized when any other accessible high-
voltage compartment of the corresponding functional unit is open

3.131.2

category LSC1 functional unit

functional unit having one or more high-voltage accessible compartments, such that, when
any of these accessible high-voltage compartments is open, at least one other functional unit
cannot remain energised

3.132

internal arc classified switchgear and controlgear

IAC

metal-enclosed switchgear and controlgear for which prescribed criteria, for protection of
persons, are met in the event of internal arc as demonstrated by type tests

NOTE The internal arc classification is described by the characteristics given from 3.132.1 to 3.132.4.

3.132.1

type of accessibility

characteristic related to the level of protection given to people accessing a defined area
around the enclosure of switchgear and controlgear

3.132.2

classified sides

characteristic related to the accessible sides having a defined level of protection of persons
given by the enclosure of the switchgear and controlgear in the event of internal arc

3.132.3

arc fault current

three-phase and — where applicable — the single phase-to-earth r.m.s. value of the internal arc
fault current for which the switchgear and controlgear is designed to protect persons in the

event of an internal arc Documents
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3.132.4

arc fault duration

duration of the internal arc fault current for which the switchgear and controlgear is designed
to protect persons in the event of an internal arc

3.133

degree of protection

extent of protection provided by an enclosure, partition or shutter if applicable, against access
to hazardous parts, against ingress of solid foreign objects and/or ingress of water and
verified by standardized test methods

NOTE Refer to 3.3 of IEC 60529:1989.

3.134
rated value
Subclause 3.7.3 of IEC 62271-1 is applicable

NOTE Refer to Clause 4 for individual rated values.

3.135

disruptive discharge

phenomena associated with the failure of insulation under electric stress, in which the
discharge completely bridges the insulation under test, reducing the voltage between the
electrodes to zero or nearly to zero

NOTE 1 The term applies to discharges in solid, liquid and gaseous dielectrics and to combinations of these.
NOTE 2 A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength (non-
self-restoring insulation); in a liquid or gaseous dielectric, the loss may be only temporary (self-restoring
insulation).

NOTE 3 The term "sparkover" is used when a disruptive discharge occurs in a gaseous or liquid dielectric. The

term "flashover" is used when a disruptive discharge occurs over the surface of a solid dielectric in gaseous or
liquid medium. The term "puncture" is used when a disruptive discharge occurs through a solid dielectric.

4 Ratings

The ratings of metal-enclosed switchgear and controlgear are the following:

a) rated voltage (U,) and number of phases;

b) rated insulation level;

c) rated frequency (f});

d) rated normal current (/,) (for main circuits);

e) rated short-time withstand current (/i /,,) (for main and earthing circuits);
f) rated peak withstand current (Ip’, Ipe) (for main and earthing circuits);

g) rated duration of short circuit (#,#,.) (for main and earthing circuits);

h) rated values of the components forming part of the metal-enclosed switchgear and
controlgear including their operating devices and auxiliary equipment;

i) rated filling level (of fluid-filled compartments);
j) ratings of the internal arc classifications (IAC), if assigned by manufacturer.

4.1 Rated voltage (U,)

Subclauses 4.1 and 4.1.1 of IEC 62271-1 are applicable.

NOTE Components forming part of metal-enclosed switchgear and controlgear may have individual values of
rated voltage in accordance with their relevant standards.
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4.2 Rated insulation level

Subclause 4.2 of IEC 62271-1 is applicable.

4.3 Rated frequency (f;)

Subclause 4.3 of IEC 62271-1 is applicable.

4.4 Rated normal current and temperature rise
4.4.1 Rated normal current (1)

Subclause 4.4.1 of IEC 62271-1 is applicable with the following addition:

Some main circuits of metal-enclosed switchgear and controlgear (for example, busbars,
feeder circuits, etc.) may have different values of rated normal current.

4.4.2 Temperature rise

Subclause 4.4.2 of IEC 62271-1 is applicable with the following addition:

The temperature rise of metal-enclosed switchgear and controlgear containing components
which are subject to individual specifications shall not cause these components to exceed the
temperature limits permitted in the relevant standards for those components.

The maximum permissible temperatures and temperature rises to be taken into account for
busbars are those specified for contacts, connections and metal parts in contact with
insulation, as the case may be.

The temperature rise for accessible enclosures and covers shall not exceed 30 K. In the case
of enclosures and covers that are accessible but need not be touched during normal
operation, the temperature-rise limit may be increased by 10 K, if not accessible to the public.

4.5 Rated short-time withstand currents (1)

For the rated short-time withstand currents 7, and /. subclause 4.5 of IEC 62271-1 is
applicable with the following additions:

4.5.101 Rated short-time withstand current (1)

NOTE In principle, the rated short-time withstand current of a main circuit cannot exceed the corresponding rated
values of the weakest of its series connected components. However, for each circuit or high-voltage compartment,
advantage may be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, etc.

4.5.102 Rated short-time phase to earth withstand current (1,.)

A rated short-time withstand phase to earth current shall be assigned to the earthing circuit
(Ice)-This value may differ from that of the main circuit.

NOTE The short-circuit current ratings applicable to the earthing circuit depend upon the type of system neutral
earthing for which it is intended. See 8.106.

4.6  Rated peak withstand current (/)

Subclause 4.6 of IEC 62271-1 is applicable with the following addition:
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4.6.101 Rated peak withstand current (Ip)

NOTE In principle, the rated peak withstand current of a main circuit cannot exceed the corresponding rated
values of the weakest of its series connected components. However, for each circuit or high-voltage compartment,
advantage may be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, etc.

4.6.102 Rated peak phase to earth withstand current (Ipe)

A rated peak withstand phase to earth current shall be assigned to the earthing circuit (Ipe).
This value may differ from that of the main circuit.

4.7 Rated durations of short circuit (7,)

Subclause 4.7 of IEC 62271-1 is applicable with the following additions:

4.7.101 Rated duration of short circuit (7,)

NOTE In principle, the rated duration of short circuit for a main circuit cannot exceed the corresponding rated
value of the weakest of its series connected components. However, for each circuit or high-voltage compartment,
advantage may be taken of apparatus limiting the duration of the short-circuit current, such as current-limiting
fuses.

4.7.102 Rated duration of phase to earth short circuit (7,.)

A rated duration of phase to earth short circuit shall also be assigned to the earthing circuit
(tke)- This value may differ from that of the main circuit.

4.8 Rated supply voltage of closing and opening devices and of auxiliary and control
circuits (Uyp)

Subclause 4.8 of IEC 62271-1 is applicable.

4.9 Rated supply frequency of closing and opening devices and of auxiliary circuits

Subclause 4.9 of IEC 62271-1 is applicable.

4.10 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 4.10 of IEC 62271-1 is applicable.

4.11 Rated filling levels for insulation and/or operation

Subclause 4.11 of IEC 62271-1 is applicable.

4.101 Ratings of the internal arc classification (IAC)
4.101.1 General

If an IAC classification is assigned by the manufacturer, several ratings shall be specified.
These ratings are subdivided into type of accessibility, classified sides, arc fault currents and
arc fault durations.

4.101.2 Types of accessibility

Three types of accessibility to the enclosure of metal-enclosed switchgear and controlgear at
the site of installation are defined:

Accessibility Type A: restricted to authorized personnel only.
Accessibility Type B: unrestricted accessibility, including that of the general public.
Accessibility Type C: restricted by installation out of reach and above a general puﬂic area.
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For type C the minimum approach distance shall be stated by the manufacturer (refer to
Figure AA.7). The minimum installation height is the declared minimum approach distance
plus 2 m

NOTE 1 Accessibility type C is intended for pole mounted switchgear and controlgear.

NOTE 2 IAC classification as defined in this Standard does not apply to opened compartments and to arc
protection between compartments. IEEE C.37.20.7 addresses these topics in Suffix B designation for opened low-
voltage compartments and in Suffix C designation for arc protection between compartments; refer to [8] of
Bibliography.

4.101.3 Classified sides

For accessibility type A and B the sides of the enclosure which meet the criteria of the internal
arc test are designated as

F for front side
L for lateral side
R for rear side

The front side shall be clearly stated by the manufacturer. Classified sides do not apply to
switchgear and controlgear of accessibility type C.

4.101.4 Rated arc fault currents (I, 1,,)

The standard value of rated arc fault currents should be selected from the R 10 series
specified in IEC 60059; refer to [2] of Bibliography

Two ratings of the arc fault currents are recognised:

a) three-phase arc fault current (/,);
b) single phase-to earth arc fault current (/,,), when applicable.

When only a three-phase rating is specified, the single phase rating is by default 87 % of the
three-phase rating, and need not be specified.

NOTE 1 The manufacturer specifies the compartments to which the single phase-to earth arc fault current rating
applies. Such value should be assigned to switchgear and controlgear where its construction will prevent the arc
from becoming multiphase, as demonstrated during the internal arc test.

NOTE 2 Rationale for this 87 % is the arc fault test with 2-phase ignition; refer to AA.5.2

In the case where all high-voltage compartments are only designed for single phase-to-earth
arc faults, I, rating shall not be assigned (refer to AA.5.2).

NOTE 3 Information about the relationship between type of neutral earthing and the single phase-to-earth arc
fault current is provided in 8.104.6.

4.101.5 Rated arc fault duration (7, 75.)

Standard recommended values for the three-phase arc fault duration (¢4) are 0,1 s, 0,5 s and
1s.

If applicable, the test duration (¢5,) of the single phase-to-earth arc fault shall be stated by the
manufacturer.

NOTE It is in general not possible to calculate the permissible arc duration for a current which differs from that
used in the test.
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4.102 Rated cable test voltages
4.102.1 General

If switchgear is designed to allow the dielectric testing of cables while the cables are
connected to the switchgear, one or more rated cable test voltages shall be assigned by the
manufacturer.

4.102.2 Rated power-frequency cable test voltage U, (a.c.)

The rated power frequency cable test voltage is the maximum a.c. test voltage that may be
applied to cables when connected to the switchgear and controlgear, which may be in service.

4.102.3 Rated d.c. cable test voltage U, (d.c.)

The rated d.c. cable test voltage is the maximum d.c. test voltage that may be applied to
cables when connected to the switchgear and controlgear, which may be in service.

NOTE A rated d.c. cable test voltage may be considered to also apply for very low frequency testing (e.g. 0.1 Hz).
Guidance can be found in IEEE 400.2; refer to [9] of Bibliography

5 Design and construction

Metal-enclosed switchgear and controlgear shall be designed so that the following operations
can be carried out safely:
— normal service, inspection and maintenance;

— determination of the energized or de-energized state of the main circuit including the
checking of phase sequence;

— earthing of connected cables, locating of cable faults, voltage tests on connected cables
or other apparatus and the elimination of dangerous electrostatic charges.

All removable parts and components of the same type, rating, and construction shall be
mechanically and electrically interchangeable.

Removable parts and components of equal or greater current and insulation ratings may be
installed in place of removable parts and components of equal or lesser current and insulation
ratings where the design of these removable parts and components and compartment allows
mechanical interchange ability. This does not generally apply for current-limiting devices.

NOTE |Installing a removable part or component of a higher rating does not necessarily increase the capabilities
of a functional unit or imply that the functional unit is capable of operation at the increased ratings of the removable
part or component.

The various components contained within the enclosure are subject to the individual
specifications applying to them.

For main circuits with current-limiting fuses, the manufacturer of the switchgear and
controlgear may assign the maximum peak and Joule integral of the let-through current of the
fuses to the main circuit downstream of the fuse.

5.1 Requirements for liquids in switchgear and controlgear

Subclause 5.1 of IEC 62271-1 is applicable.

5.2 Requirements for gases in switchgear and controlgear

Subclause 5.2 of IEC 62271-1 is applicable
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NOTE For the handling of SFy refer to IEC/TR 62271-303. ([7] of Bibliography)

5.3 Earthing of switchgear and controlgear

Subclause 5.3 of IEC 62271-1 is applicable with the following additions:

5.3.101 Earthing of the high-voltage conductive parts

To ensure personnel protection during maintenance work, all of the high-voltage conductive
parts to which access is required or provided shall be capable of being earthed prior to
becoming accessible. This does not apply to removable parts which become accessible after
being separated from the switchgear and controlgear.

5.3.102 Earthing of the enclosure

The enclosure of each functional unit shall be connected to the earthing system. Small parts
fixed on the enclosure, up to a maximum of 12,5 mm in diameter, need not be connected to
the earthing system, for example, screw heads. All the metallic parts intended to be earthed
and not belonging to a high-voltage or auxiliary circuit shall also be connected to the earthing
system.

The interconnections within the functional unit shall be secured by a technology providing
electrical continuity between the frame, covers, doors, partitions or other structural parts (for
example, fastening by bolting or welding). Doors of the high-voltage compartments shall be
connected to the frame by adequate means.

Transport units shall be interconnected during final installation. This interconnection between
the adjacent transport units shall be capable of carrying the rated short-time and peak
withstand current for the earthing circuit.

NOTE 1 Enclosure and doors are dealt with in 5.102.

NOTE 2 EMC demands for the complete installation may require a special approach of the earthing circuit of the
switchgear and controlgear.

5.3.103 Earthing of earthing devices

Where earthing connections have to carry the full three-phase short-circuit current (as in the
case of the short-circuiting connections used for earthing devices), these connections shall be
dimensioned accordingly.

5.3.104 Earthing of withdrawable and removable parts

The normally earthed metallic parts of a withdrawable part shall remain connected to earth in
the test and disconnected positions and in any intermediate position. Connections to earth in
any position shall provide a current-carrying capability not less than that required for
enclosures (see 5.102.1).

On insertion, the normally earthed metallic parts of a removable part shall be connected to
earth prior to the making of the contacts of the fixed and removable parts of the main circuit.

If the withdrawable or removable part includes any earthing device, intended to earth the main
circuit, then the earthing connection in the service position shall be considered as part of the
earthing circuit with associated rated values (see 4.5, 4.6 and 4.7).

5.3.105 Earthing circuit

The earthing circuit of the switchgear and controlgear shall be capable of carrying the rated
short time and peak phase to earth withstand currents from each functional unit to the
terminal which is intended for connection to the earth system of the installation. Documents
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NOTE 1 In general, the above requirement is fulfilled if an earthing conductor of adequate cross-section is
provided extending the whole length of the metal-enclosed switchgear and controlgear. As guidance, the current
density in the earthing conductor, if of copper, should under the specified earth-fault conditions not exceed
200 A/mm? for a rated duration of short circuit of 1 s, and 125 A/mm? for a rated duration of short circuit of 3 s.

NOTE 2 A method of calculating cross-sectional areas of conductors is given in IEC 60724; refer to [4] of
Bibliography.

The earthing circuit is normally designed to withstand one occurrence of a single short-circuit
fault, and maintenance could be needed after such an event; refer also to 8.106.

If a dedicated earthing conductor is applied as earthing circuit of the switchgear and
controlgear, its cross-section shall be not less than 30 mm?.

5.4 Auxiliary and control equipment

Subclause 5.4 of IEC 62271-1 is applicable.

5.5 Dependent power operation

Subclause 5.5 of IEC 62271-1 is applicable.

5.6 Stored energy operation

Subclause 5.6 of IEC 62271-1 is applicable.

5.7 Independent manual or power operation (independent unlatched operation)

Subclause 5.7 of IEC 62271-1 is applicable.

5.8 Operation of releases

Subclause 5.8 of IEC 62271-1 is applicable.

5.9 Low- and high-pressure interlocking and monitoring devices

Subclause 5.9 of IEC 62271-1 is applicable.

5.10 Nameplates

Subclause 5.10 of IEC 62271-1 is applicable with the following additions:

Metal-enclosed switchgear and controlgear, shall be provided with durable and clearly legible
nameplates which shall contain the information in accordance with Table 101.

Table 101 — Nameplate information

Abbreviation Unit ** Condition:
Marking only required if

(3)

(1) (2) (3)

Manufacturer

—~
Ko

Manufacturer’s type designation

Serial number

Instruction book reference

Year of manufacture

Applicable standard
Rated voltage U kV
Hz

XXX X]|X]|X]|X[X

Rated frequency

BN
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Abbreviation Unit ** Condition:
Marking only required if
(1) (2) (3) (4) (5)
Rated lightning impulse withstand voltage Up kV X
Rated power frequency withstand voltage Uy kV X
Rated power-frequency cable test voltage U, (a.c.) kV (X)
Rated d.c. cable test voltage U, (d.c.) kV (X)
Rated normal current I, A X
Rated short-time withstand current I kA X
Rated peak withstand current 1, kA Y different from 2,5 I for
50 Hz and 2,6 I for 60 Hz
Rated duration of short circuit t S X
Rated short-time withstand current IAR kA Y if different from 7 (main
for earthing circuits circuit)
Rated peak withstand current oo kA Y if different from 7, (main
for earthing circuits circuit) and different from
2,5 Iy for 50 Hz and 2,6 /i
for 60 Hz
Rated duration of short circuit fee S Y if different from ¢, (main
for earthing circuits circuit)
Rated filling level for insulation (') Pre kPa, MPa | (X)
or kg
Alarm level for insulation (') Pae kPa, MPa | (X)
or kg
Minimum functional level for insulation (') Pme kPa, MPa | (X)
or kg
Loss of Service Continuity category LSC X
Insulating fluid and mass kg (X)
Internal arc classification IAC (X)
Type of accessibility A, BorC (X)
Classified sides F,L,R (X)
Arc fault current and duration Iy, 1o kA, s (X)
Single phase to earth arc fault Ipe e kA, s Y if IAC is assigned and 7,
current and duration differs from 87 % of 1,
(*) Absolute pressure (abs.) or relative pressure (rel.) to be stated
(**) X = the marking of these values is mandatory;
(X) = the marking of these values is as applicable;
Y = conditions for marking of these values are given in column (5).
NOTE 1 The abbreviation in column (2) may be used instead of the terms in column (1).
NOTE 2 When terms in column (1) are used, the word “rated” need not appear.

The information according to Table 101, of the complete switchgear and controlgear shall be
legible during normal service. If applicable, one common nameplate for the complete
switchgear and controlgear may apply with the general information, with a separate
nameplate for each functional unit, containing the specific information.

Detailed information of the fixed components applied need not to be legible during normal
service.

The removable parts, if any, shall have a separate nameplate with the data relating to the
functional units they belong to, but this nameplate need only be legible when the removable
part is in the removed position.
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5.11 Interlocking devices

Subclause 5.11 of IEC 62271-1 is applicable with the following additions:

Interlocks between different components of the equipment are provided for reasons of
protection and for convenience of operation. Interlocks shall not be damaged by attempted
incorrect operations of any associated switching devices under the conditions specified in
6.102.2. The following provisions are mandatory for main circuits.

a) Metal-enclosed switchgear and controlgear with removable parts

The withdrawal or engagement of a circuit-breaker, switch or contactor shall be prevented
unless it is in the open position.

The operation of a circuit-breaker, switch or contactor shall be prevented unless it is only
in the service, disconnected, removed, test or earthing position.

The interlock shall prevent the closing of the circuit-breaker, switch or contactor in the
service position unless any auxiliary circuits associated with the automatic opening of
these devices are connected. Conversely, it shall prevent the disconnection of the
auxiliary circuits with the circuit-breaker closed in the service position.

b) Metal-enclosed switchgear and controlgear provided with disconnectors

Interlocks shall be provided to prevent operation of disconnectors under conditions other
than those for which they are intended (refer to IEC 62271-102). The operation of a
disconnector shall be prevented unless the circuit-breaker, switch or contactor is in the
open position.

NOTE 1 This rule may be disregarded if it is possible to have a busbar transfer in a double busbar system
without current interruption.

The operation of the circuit-breaker, switch or contactor shall be prevented unless the
associated disconnector is in the closed, open or earthing position (if provided).

The provision of additional or alternative interlocks shall be subject to agreement between
manufacturer and user. The manufacturer shall give all necessary information on the
character and function of interlocks.

Earthing switches having a rated short-circuit making capacity less than the rated peak
withstand current of the main circuit should be interlocked with the associated
disconnectors.

Apparatus installed in main circuits, the incorrect operation of which can cause damage or
which are used for securing isolating distances during maintenance work, shall be
provided with locking facilities (for example, provision for padlocks).

If earthing of a circuit is provided by the main switching device (circuit-breaker, switch or
contactor) in series with an earthing switch, the earthing switch shall be interlocked with
the main switching device. Provision shall be made for the main switching device to be
secured against unintentional opening, for example, by disconnection of tripping circuits
and blocking of the mechanical trip.

NOTE 2 Instead of an earthing switch, any other device in its earthing position is possible.

If non-mechanical interlocks are provided, the design shall be such that no improper
situations can occur in case of lack of auxiliary supply. However, for emergency control,
the manufacturer may provide additional means for manual operation without interlocking
facilities. In such case, the manufacturer shall clearly identify this facility and define the
procedures for operation.

5.12 Position indication

Subclause 5.12 of IEC 62271-1 is applicable. In addition, for all devices involved in
disconnecting and earthing functions, 5.104.3 of IEC 62271-102 is applicable.

Documents

Document Sharing Hub
© Standards Australia Limited 2019

Full document details: AS 62271.200-2019


http://www.avadocuments.com/doc/as-62271-200-2019
http://www.avadocuments.com/doc/as-62271-200-2019

AS 62271.200:2019

—24 —

5.13 Degrees of protection by enclosures

Subclauses 5.13, of IEC 62271-1 is applicable with the following additions.

5.13.1 Protection of persons against access to hazardous parts and protection of the
equipment against ingress of solid foreign objects (IP coding)

Subclause 5.13.1 of IEC 62271-1 is applicable with the following addition:
Specific requirements are specified in 5.102 and 5.103.

5.13.2 Protection against ingress of water (IP coding)

Subclause 5.13.2 of IEC 62271-1 is applicable with the following addition:

Equipment to be installed outdoor shall provide a minimum degree of protection IPX3 or
IPXXW.

5.13.3 Protection of equipment against mechanical impact under normal service
conditions (IK coding)

Subclause 5.13.3 of IEC 62271-1 is applicable with the following addition:
For indoor installation, the minimum impact level is IKO7 to IEC 62262 (2 J).

5.14 Creepage distances for outdoor insulators

Subclause 5.14 of IEC 62271-1 is applicable.

5.15 Gas and vacuum tightness

Subclause 5.15 of IEC 62271-1 is applicable with the following addition:
Refer to 5.103.2.3.

5.16 Liquid tightness

Subclause 5.16 of IEC 62271-1 is applicable with the following addition:
Refer to 5.103.2.3.

5.17 Fire hazard (flammability)

Subclause 5.17 of IEC 62271-1 is applicable.

5.18 Electromagnetic compatibility (EMC)

Subclause 5.18 of IEC 62271-1 is applicable.

5.19 X-ray emission

Subclause 5.19 of IEC 62271-1 is applicable.

5.20 Corrosion

Subclause 5.20 of IEC 62271-1 is applicable.
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5.101 Internal arc fault

Metal-enclosed switchgear and controlgear that satisfy the requirements of this standard is
designed and manufactured, in principle, to prevent the occurrence of internal arc faults.
However, where internal arc classification is assigned, the switchgear and controlgear shall
be designed to give a defined level of protection of persons in the event of an internal arc,
when the switchgear and controlgear is in normal service condition.

If an internal arc classification is assigned by the manufacturer and verified by type tests
according to 6.106, the classification shall be indicated by means of a designation as follows:
— Classification: IAC (Internal Arc Classified)

— Type Accessibility: A B, C

— Classified sides of the enclosure: F, L, R

— Rated three-phase arc fault values: current [ kA ] and duration [ s ]

— Rated single-phase arc fault values (where applicable): current [ kA ] and duration [ s ]

This designation shall be included in the nameplate (refer to 5.10)
Some examples for designations of the IAC classification are given in 8.104.6.

5.102 Enclosure

5.102.1 General

The walls of a room shall not be considered as parts of the enclosure. The floor surface below
the installed switchgear and controlgear may be considered as part of the enclosure. The
measures to be taken in order to obtain the degree of protection provided by floor surfaces
shall be given in the installation manual.

The enclosure shall be metallic. However, parts of the enclosure may be of non-metallic
material, provided that all high-voltage parts are completely enclosed by metallic partitions or
shutters that are connected to the earthing circuit.

Exceptions are:

— inspection windows complying with 5.102.4;

— the floor surface below the installed switchgear and controlgear provided that it is solid,
and does not allow access underneath the switchgear and controlgear

When the metal-enclosed switchgear and controlgear is installed, the enclosure shall provide
at least the degree of protection IP 2X, according to IEC 62271-1, Table 7. The specified
degree of protection shall be provided by the enclosure with all the doors and covers closed
as under normal service conditions, independent of how these doors and covers are held in
position.

A higher degree of protection may be specified in accordance with IEC 60529.
Enclosures shall also ensure protection in accordance with the following conditions.

Metallic parts of the enclosures shall be designed to carry 30 A (d.c.) with a voltage drop of
maximum 3 V to the earthing point provided.

Parts of the enclosure bordering non-accessible high-voltage compartments shall be provided
with a clear indication not to be dismantled.

The horizontal surfaces of enclosures, for example, roof plates, are normally not designed to
support personnel or additional equipment not supplied as part of the assen‘ﬁilfi If the
manufacturer states that it is necessary to stand or walk upon the switchgear or Qﬁments
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