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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 212: Compact Equipment Assembly
for Distribution Substation (CEADS) for AC voltages up to 52 kV

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promiote“internati
o-operation on all questions concerning standardization in the electrical and electronic fields. JTo this end
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG\ Publication(s)”). 1
reparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with th€\International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement.between the two organizatiof

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internati
onsensus of opinion on the relevant subjects since each technical committee has representation fron
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are madé._to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for" the way in which they are used or for
isinterpretation by any end user.

In order to promote international uniformity, IEC Nationat Committees undertake to apply IEC Publicaf
ansparently to the maximum extent possible in their pational and regional publications. Any divergence bety

ny IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the ITter.

IEC itself does not provide any attestation of cénformity. Independent certification bodies provide confo
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|
ervices carried out by independent certification bodies.

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

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts
embers of its technical committées.and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to_theiNormative references cited in this publication. Use of the referenced publicatiof
ihdispensable for thelcarrect application of this publication.

ttention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of pa
ights. IEC shall-not be held responsible for identifying any or all such patent rights.
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IEC 62271-212 has been prepared by subcommittee 17C: Assemblies, of IEC technical
committee 17: High-voltage switchgear and controlgear. It is an International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a) clause numbering aligned with IEC 62271-1:2017,

b) frewording of title and scope of the document,

c) [mplement changes on internal arc definition and testing following the evolution of
prefabricated substation concept according to IEC 62271-202,

d) lgeneral review of main test procedures such as temperature rise or dietectric test| on
interconnections, considering control equipment, communication, smart grid devices and
integration of components,

e) lgeneral review of installation, operation, safety and maintenance requirements.

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

Draft Report onvoting

17C/845/FDIS 17C/850/RVD

Full information on the voting for its approval can be\found in the report on voting indicatef in
thelabove table.

Thg language used for the development of tHis International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives,Part 1 and ISO/IEC Directives, IEC Supplement, availgble
at Wvww.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
described in greater detail at wwmtw.iec.ch/standardsdev/publications.

Thig International Standard-should be read in conjunction with IEC 62271-1:2017, to whidh it
refgrs and which is applicable unless otherwise specified. In order to simplify the indication of
corfesponding requifements, the same numbering of clauses and subclauses is used a$ in
IEQ 62271-1:2017( Amendments to these clauses and subclauses are given under the sgme
numbering, whilst.additional subclauses, are numbered from 101.

A list of allparts of the IEC 62271 series can be found, under the general title High-voltage
swifchgéar and controlgear, on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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.

INt’ORTANT — The "colour inside™ logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understandihg
of|its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Traditionally a high-voltage/low-voltage distribution substation has been constructed

by

installing the main electrical components — high-voltage switchgear and controlgear,-distribution

power transformer{s} and the corresponding low-voltage-distribution—panels) switchgear and
controlgear- within a closed electrical operating area. It can be a room within a building intended

for other usages (non electrical uses) or a separated housing (prefabricated or not) designed

specifically to contain the electrical equipment of the substation or an open area limited
fences.

Sorhe years ago in the search for a more standardized and compact substation, the concef
prefabricated substation was developed. IEC 62271-202 covers this type of substat
Acdording to this document, the main electrical components (high-voltage switchgear
conftrolgear, power transformer and low-voltage switchgear and controlgear)-@re fully
compliance with their respective product standard, and the whole substation, inclug
intdrconnections and enclosure is designed and type tested and later manufacfured and rou
tesfed in the factory. Correspondingly the quality of the substation jis | assured by
manufacturer.

Moreover, also other types of assemblies have been introduced'in 'the market. These
assemblies comprising the main electrical active components(ef the substation and t
intgrconnections, delivered as a single product. The product ¢an therefore be type tes
manufactured, routine tested in the factory, transported and.thien installed in a closed electn
opgrating area.

Thig type of factory assembled and type-tested product is covered by this document recei
the| generic name CEADS from Compact Equipment Assembly for Distribution Substat
Numerous arrangements are possible and this document provides guidance on basic type
assemblies, which might be envisaged.

A QEADS is not covered by IEC 61936+1. However, CEADS is intended to become part
distribution substation.

Tarlj“ing into account the closer proximity of the main electrical components that even can sh
sonpe parts (enclosure, solidor fluid insulation...), it is very relevant to take notice of
potential interaction betweénythem. Therefore, to cover CEADS is neither sufficient nor alw
applicable to refer to the .relevant product standards. This document covers any additig
deslign and construction*requirements and test methods applicable to the different types
CEADS. In addition‘to the specified characteristics, particular attention has been paid to
specification concerning the protection of persons, both operators and general public.

Thg CEADS is*also of interest to committee TC 14: Power transformers, and committee TC 1
Switchgearand controlgear and their assemblies for low voltage.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 212: Compact Equipment Assembly
for Distribution Substation (CEADS) for AC voltages up to 52 kV

1 |Scope

Thig part of IEC 62271 specifies the service conditions, rated characteristics, geperal structpral
reqpirements and test methods of the assemblies of the main electrical functional units ¢f a
high-voltagetow-voltage-distribution high-voltage transformer substation, duly interconnected,
for AC-ofrated-operating voltages-abeve1-k\-and up to and including 52 kV on the high-volthge
sid¢ and service frequency 50 Hz or 60 Hz. lhmassemb#yu%be«eable-ee#meeted%&the

network—and-intendedfor-installation—within—an-indoor-oroutdoor-elosed-electrical-operating
pRetyork—aRaHhtenaea+torHhstaHatton—-wWHhHh—ah—+Haoof t&o0Of Sec—etrectHecat—operathiyg

arep- The CEADS is cable-connected to the high-voltage network” for indoor and outdoor
applications of restricted access.

I
o4

A QEADS as defined in this document is designed and tested to be a single product with a
single serial number and one set of documentation.

Theg functions of a CEADS are:

o
5

D
n

— |high-voltage/high=voltage or high-voltage/low-voltage transformation;
and some or all\the following:

— [witchidg and control for the operation of the high-voltage circuit(s);

— witching and control for the operation of the low-voltage circuit(s);

- IUiCbtiUII Uf “IU pUVVUI ildllbfullllcl fuubtiunai UIIH..
The main functions are integrated in the following functional units:

— high-voltage functional unit;
— power transformer functional unit;

— low-voltage functional unit.

NOTE For the purpose of this document a self-protected transformer is not considered as a CEADS, but as a
functional unit, designed and type tested to its own product standard IEC 60076-13:2006.
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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 60050-441:4984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses (available at www.electropedia.org)

IEQ 60050-461:2008, International Electrotechnical Vocabulary (IEV) — Part 461: Elegtric
cables (available at www.electropedia.org)

IEQ 60076 (all parts), Power transformers
IEQ 60076-1:2011, Power transformers — Part 1. General

IEQ 60076-2:2011, Power transformers — Part 2: Temperature rise for liquid-immensed
transformers

IEQ 60076-3:2013, Power transformers — Part 3: Insulation levels, dielectric tests and extefnal
cleqrances in air
IEQ 60076-3:2013/AMD1:2018

IEQ 60076-5:2006, Power transformers — Part 5: Ability to withstand short circuit

IEQ 60076-7:2018, Power transformers — Part ¢s.Loading guide for mineral-oil-immersed power
transformers

IEQ 60076-10:2016, Power transformers:— Part 10: Determination of sound levels
IEG 60076-11:20042018, Power trahsformers — Part 11: Dry-type transformers

IEQ 60076-12:2008, Power \transformers — Part 12: Loading guide for dry-type power
transformers

IEQ 60076-15:2015,\Power transformers — Part 15: Gas-filled power transformers

IEQ 60243-1.2013, Electrical strength of insulating materials — Test methods — Part 1: Tests at
power frequencies

IEQ 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safefy —
Prokection against electric shock

IEC 60364-4-41:2005/AMD1:2017

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC 60721-1:1990, Classification of environmental conditions - Part 1: Environmental
parameters and their severities
IEC 60721-1:1990/AMD1:1992
IEC 60721-1:1990/AMD2:1995
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IEC 60721-2-2:2012, Classification of environmental conditions — Part 2-2: Environmental
conditions appearing in nature — Precipitation and wind

IEC 60721-2-4:19872018, Classification of environmental conditions — Part 2-4: Environmental
conditions appearing in nature — Solar radiation and temperature

IEC TS 60815 (all parts), Selection and dimensioning of high-voltage insulators intended for
use in polluted conditions

IEC 60947-1:20072020, Low-voltage switchgear and controlgear — Part 1: General rules

IEQ 61439 (all parts)?!, Low-voltage switchgear and controlgear assemblies

IEQ 61439-1:20442020, Low-voltage switchgear and controlgear assemblies — Part1: Gengral
rulgs

IEAQB822682:-2002 Dearees of nrotection-nrovided -byv-enclosures forelectrical eauinment-agalnst
[EQ 62262:2002, Degrees of protection provided by enclosures for electrical equipment- agaynst
external- mechanical impacts (IK code)

IEG 62271-1:20072017, High-voltage switchgear and contrélgear — Part 1: Comn
spe€lcifications for alternating current switchgear and controlgear

IEQ 62271-200:20442021, High-voltage switchgear dand controlgear — Part 200: AC mqg
endlosed switchgear and controlgear for rated voltages above 1 kV and up to and inclug

52

IEQ 62271-201:2014, High-voltage switchgear, and controlgear — Part 201: AC solid-insula
endlosed switchgear and controlgear for ‘rated voltages above 1 kV and up to and includ

52

IEG 62271-202:20442022, High-voltage switchgear and controlgear — Part 202:—H;
vollagellow-voltage Prefabricated substation

ISUEC Guide 51:2014. S5 Suidelinesf P

3

For| the purpeses of this document, the terms and definitions given in IEC 60050-4
EG 6227142007 -and-in-the-standards—mentioned-in—42; IEC 62271-202 and the followi

apply.

NOTExSome standard terms and definitions are recalled here for cagse of reference

%

%

Terms and definitions

non

tal-
ing

fion
ing

g_h_

41,
ing

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

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

1

This series supersedes some parts of IEC 60439 series.


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6
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3.1 General terms and definitions

3.1.101

closed electrical operating area

room or location for operation of electrical installations and equipment to which access is
intended to be restricted to skilled or instructed persons or to lay personnel under the
supervision of skilled or instructed persons

[SOURCE: IEC 61936-1:2021, 3.2.1, modified — In the definition, "power installations" replaced
with "installations", and "ordinary persons" replaced with "personnel".]

3.2] Assemblies of switchgear and controlgear

3.2]101

Conact Equipment Assembly for Distribution Substation

CEADS

facfory assembled and type-tested equipment comprising functional units] described in

Clapse 1, duly interconnected

Notq 1 to entry: Three types of CEADS are considered: grouped, associated and\integrated (see Annex ¢ for
detajls).

3.2/101.1
grouped type CEADS
CEADS-G
CEADS with functional units are standalone equipmentfully complying with their respective
profluct standards, where these functional units are¢placed close to each other in a specified
laygut

3.2]101.2
assgociated type CEADS
CEADS-A
CEADS with functional units-may canydeviate from existing product standard but not in pny
aspect that could affect negatively safety and/or operation and where these functional units gan
eithler be independent or share pafbof their frames or enclosures

3.2]101.3
integrated type CEADS
CEADS-I
CEADS where all _ar)part of high-voltage functional units and the high-voltage/low-voltpge
trarjsformation funtctional unit are contained in a single enclosure, sharing the insulating medjum

3.3 Parts-of assemblies

Note 1 to entry: For the purpose of this document functional unit has a different meaning than the meaning in other
standards. For example, in this document high-voltage functional unit (see 3.3.102)-may can comprise several
functional units as per IEC 62271-200:20442021.

3.3.102

high-voltage functional unit

assembly of the switching devices and other components performing the function of switching
and control for the operation of the high-voltage side of the CEADS

Note 1 to entry: It-may can include switching and control of the high-voltage main circuit of the network and the
protection of the high-voltage/low-voltage transformation function.



https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

3.3.

- 14 - IEC 62271-212:2022 RLV © |IEC 2022

103
power transformer functional unit

assembly of elements that perform the function of high-voltage/high-voltage or high-

volt

3.3.

age/low-voltage transformation of the CEADS

104

low-voltage functional unit
assembly of the switching devices and other components performing the function of switching

and

control for the operation and protection of the low-voltage feeders of the CEADS

ST
b—1S

105
h-voltage interconnection
ttrical connection between the terminals of the high4yoltage functional unit and the h

voltage terminals of the-high-veltagellow-voltage power transformer functional unit

3.3
low
ele
tran

3.4
3.5
3.6
3.6

106
-voltage interconnection

ttrical connection between the low-voltage/terminals of the-high-veltagefow-voltage po
sformer functional unit and the-incoming terminals of the low-voltage functional unit

Switching devices
Parts of switchgear and.controlgear
Operational characteristics of switchgear and controlgear

101

int¢rnal arc classified CEADS

IAQ
CE

ADS whichieét prescribed criteria, demonstrated by type tests, for the protection of pers

gh-

wer

pns

in the event-efiinternal arc at the high-voltage side
3.7| ,Characteristic quantities
3.8 — Index of definitions
A-C
associated type CEADS, CEADS-A 3.2.101.2
closed electrical operating area 3.1.101
Compact Equipment Assembly for Distribution Substation, CEADS 3.2.101
D-P
functional unit 3.3.101
grouped type CEADS, CEADS-G 3.2.101.1
high-voltage functional unit 3.3.102

high-voltage interconnection 3.3.105
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integrated type CEADS, CEADS-I 3.2.101.3
internal arc classified CEADS, IAC 3.6.101
low-voltage functional unit 3.3.104
low-voltage interconnection 3.3.106
power transformer functional unit 3.3.103

4 Normal and special service conditions

4.1 —Normal-serviceconditions

4111 General

Sufjclause 4.1 of IEC 62271-1:20072017 is applicable with the following additions)fer CEA

Following subclauses also refer to specific additions to other functional units ageording to t

relgvant standards.

Waye shape and symmetry of supply voltage are in accordance with 4.2 of IEC 60076-1:20

Eorhigh-veltagelle e e e amsE e SR

of4.2 ¢ C-680078 0 or-liquid-immersed-type-and 4230 C 680078 004-sha

apgiy-

Forlindoor CEADS

NOT|
stan

NOT|

. ir ambiont 1 s —5.°C:

equipment shall also be suitable for conditions of relative humidity and condensatio
prdance with Table 15 of IEC 61439-1:20442020.

E 1 For air ambient below -25_¢G; outdoor CEADS can be designed or used according to the relevant pro
dards, where applicable, or accerding to agreement between manufacturer and user.

E 2 For higher ambientitemperatures inside a room, the user-has-te can specify to the manufacturer the sp4g

opeffating conditions in ordetto check whether de-rating is applicable for any of the functional units.

Wh

en two or more~functional units share a common surrounding medium and in some cas

eveln the sametenclosure, the real operating service conditions, in particular temperature

tho
the
test

be function@l units can differ largely from the normal service conditions (ambient air) du
interaction between them. This-has—te should be considered, where relevant, during t
(see e.g., 7.101.2).

DS.
heir

) in

duct

cific

es,
, of
b to
ype

4.1.

2 Low-voltage switchgear and controlgear

Subclause 4.1 of IEC 62271-1:2017 is not applicable to low-voltage functional unit.

Subclause 7.1 of IEC 61439-1:2020 is applicable.

4.1.

3 Power transformer

Subclause 4.1 of IEC 62271-1:2017 is not applicable to power transformer.

Subclause 4.2 of IEC 60076-1:2011 is applicable for liquid-immersed power transformers and

4.2

of IEC 60076-11:2018 for dry-type power transformers.
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4.2 Special service conditions
4.21 General

Subclause 4.2 of IEC 62271-1:20072017 is applicable to CEADS with the following additions.

Particular specifications for operation under abnormal conditions apart from those included in
this subclause shall be subject to agreement between the manufacturer and user.

Refer to the relevant standards for the different functional units.

4.212  Altitude A

Q
4.212.1 General (1/

Sufjclause 4.2.2 of IEC 62271-1:2017 is applicable for CEADS with the foIIowin&()aditions.

For|installation of CEADS at altitude, the main components temperature’%%e limits should be

evaluated considering the recommendations of IEC TR §0943:1998 and |EC

TR60943:1998/AMD2009 [1]2. q/
Qv

4.2]12.2 Power transformer C)

For|installation at an altitude higher than 1 000 m, refer td\é%/of IEC 60076-2:2011 or 10.B of
IEQ 60076-11:2018. Q o

N
42|31  General @‘\\\f

4.2)3 Exposure to pollution

Suhclause 4.2.3 of IEC 62271-1:2017 is§mcable for CEADS with the following additions.

%)
4.213.2 Low-voltage switchgea&‘énd controlgear

O
Thgre are several degrees of inI\ution defined for the installation conditions. Refer to 7.1.2 of
IEQ 61439-1:2020 for the pu&@’se of evaluating clearances and creepage distances of the Ipw-
voltage functional unit.

4.213.3 Power tr, %ormer

Refer to 5.5 of | 0076-1:2011, except for dry-type power transformers for which 4.2 f) pnd
12.2 of IEC -11:2018 should be referred to select appropriate environmental class.

O

4.2{4 'Fe%nperature and humidity

Sulicladse 4.2.4 of IEC 62271-1:2017 is applicable for CEADS with following addition.

If the power transformer service conditions at the intended installation site do not fall within the
limits of the normal cooling conditions, then the limits of temperature rise for the liquid-immersed
power transformer shall be modified in accordance with 6.3 of IEC 60076-2:2011.

4.2.5 Exposure to abnormal vibrations, shock or tilting

Subclause 4.2.5 of IEC 62271-1:2017 is applicable.

2 Numbers in square brackets refer to the Bibliography.
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4.2.6 Wind speed

Subclause 4.2.6 of IEC 62271-1:2017 is applicable.

4.2.7 Other parameters
Subclause 4.2.7 of IEC 62271-1:2017 is applicable.

5 Ratings

5.1 General

Clapse 5.1 of IEC 62271-1:20072017 is applicable with the following modifications.

Thqg ratings of CEADS are the following:

a) [rated voltages (U,, U,);

b) frated insulation levels;

c) fated frequency (f,);

d) [rated current for low-voltage assembly main circuits (/,,a);

e) [rated-rermal continuous current for high-voltage main cireuits (/-£,,);

f) [rated short-time withstand currents (I, ;. 1) forghain and earthing circuits;
i) frated peak withstand currents (Ip, Ipe,
j) frated durations of short circuit (¢, #e, t.,,) for main and earthing circuits;

]pk) for.m@in and earthing circuits;

k) frated supply voltage of closing and opening devices and of auxiliary and control circuitg;
I) [rated supply frequency of closing.and opening devices and of auxiliary and control circyits;
m) frated power and total losses of CEADS;

n) fratings of the internal arc classification (IAC), if assigned by the manufacturer.
Thg ratings of CEADS shdll be assigned to ensure that operation of the equipment withir| its

assfgned ratings do not,expose any individual functional unit to conditions which are outside¢ its
ratgd capabilities.

NOTE Functional unitsforming part of the CEADS can have other individual rated values in accordance with [heir
releyant standards:

5.2] Ratedvoltage

Sufjclause 5.2 of IEC 62271-1:20072017 is not applicable.

Rated voltages of CEADS are defined by the rated voltages of its high-voltage functional unit
(U,),-high-veltagel/low-voltage power transformer functional unit and low-voltage functional unit
(Uy).

Refer to subclause 5.2 of IEC 62271-1:20072017 for high-voltage functional unit.

Refer to IEC 60947-1:2007 and 5.2 of IEC 61439-1:20442020 for low-voltage functional unit.

Subclause 5.4.1 of IEC 60076-1:2011 is applicable for the—high-veltagefow-voltage power
transformer functional unit.
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NOTE Th . _— iahy , .
unit: High- voltage and Iow voltagewtehgear—an&eentmlgea; functlonal unlts can have rated voltages hlgher than
the-high-veoltagellow-voltage power transformer functional unit rated voltages.

5.3 Rated insulation level

Subclause 5.3 of IEC 62271-1:20072017 is not applicable.

Rated insulation levels of CEADS are defined by the lowest rated insulation levels of any of its
components, the high-voltage functional unit, the low-voltage functional unit or the power
transformer.

For[the high-voltage functional unit refer to 5.3 of IEC 62271-1:20072017.

For| the low-voltage functional unit refer to 5.2 of IEC 61439-1:20442020~and 5.2 of
IEQ 60947-1:20072020.

For|the rated insulation levels of the power transformer refer to 5.6 of IEC\60076-1:2011 alout

apglicable insulation levels in relation with the highest voltage for the gquigment (U,,,).

Thg minimum rated-lightning impulse—veltage withstand voltage-ofi.the low-voltage functignal
unif shall be at least the value given for overvoltage category |V’ in—TFableF-4-of tEC 60464~
4:2B07 Table G.1 of IEC 61439-1:2020. Depending on the network in different countries, it-#ray
can| be-recessary relevant to choose a higher insulation level:

5.4 Rated frequency (f,)

Sufjclause 5.4 of IEC 62271-1:20072017 is not applicable.

Thg standard values of the rated frequency{for CEADS are 50 Hz and 60 Hz.

dit—edtednermalenrrentane ter s ernlure rlee
5.5| Rated-normal continuous-current (I,—£,,)

Sufjclause 5.5 of IEC 62271-1:20072017 is not applicable for CEADS.

Rated currents of CEADS are defined by the rated continuous current of its high-voltage
fungtional unit (/) @nd the rated current of its low-voltage functional unit (/,,5).

Sufjclause 5.5{of IEC 62271-1:20072017 is applicable for the high-voltage functional unit.

Sufjclalise’'5.3.1 of IEC 61439-1:20442020 is applicable for the low-voltage functional unit.

NOTE The high-voltage functional unit and the low-voltage functional unit have rated-nermal current values which
are equal or higher than operating current values.
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5.6 Rated short-time withstand current (I, £, %)

Subclause 5.6 of IEC 62271-1:20072017 is not applicable.

5.6.101 Rated short-time phase-to-phase and rated short-time phase-to-earth withstand
currents of high-voltage functional unit and rated short-time withstand current
of high-voltage interconnection (I, I;,)

K ke Of i ' it
voltage interconnection and earthing circuit, 5.6 of IEC 62271-1:20072017 is applicable‘yith
the([following additions:

Rated short-time withstand current (/,) shall be assigned to high-voltage functional unit pnd
als¢ to high-voltage interconnection.

NOTIE 1 In principle, the rated short-time withstand current of a main circuit cannot exge€ed the corresponding rpted
valups of the weakest of its series connected components. However, for each circuit\or high-voltage compartnjent,
advantage can be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, ¢tc.

A rgted short-time withstand phase-to-earth current (/, ;) shall be assigned to the earthing cirguit

of High-voltage functional unit and high-voltage interconnecti@n. This value-may can differ ffom
tha{ of the main circuit.

NOTIE 2 The short-circuit current ratings applicable to the earthing circuit depend upon the type of system neptral
earthing for which it is intended. Refer to Table 3 of IEC 62274+202:20442022.

5.6/102 Rated short-time withstand currents of low-voltage functional unit and lpw-

voltage interconnection (/)

Refer to 5.3.5 of IEC 61439-1:20442020-

5.6]103 Short-time withstand<currents of-high-veltagellow-veoltage power transformer
functional unit

Refer to Clause 3 of IEC 60076-5:2006.
5.7| Rated peak withstand current (Ip,—lpe,—lpk)

Sufjclause 5.7 of\IEC 62271-1:20072017 is not applicable.

5.7)101 _Rated peak phase-to-phase and rated peak phase-to-earth withstand currents
of high-voltage functional unit and rated peak withstand current of high-voltage
interconnection (I, )

For the rated peak withstand currents Ip and/or Ipe of high-voltage functional unit, high-voltage

interconnection and earthing circuit 5.7 of IEC 62271-1:20072017 is applicable with the
following additions:

Rated peak withstand current (Ip) shall be assigned to high-voltage functional unit and also to
high-voltage interconnection.

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 can be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, etc.
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A rated peak withstand phase-to-earth current (/) shall be assigned to the earthing circuit of

high-voltage functional unit and high-voltage interconnection. This value-may can differ from
that of the main circuit.

5.7.102 Rated peak withstand currents of low-voltage and low-voltage interconnection
(ka)

Refer to 5.3.4 of IEC 61439-1:20442020.

5.7.1 Peak with n rren f—hi ower transformer
functional unit

Refer to Clause 3 of IEC 60076-5:2006.

5.8 Rated duration of short circuit (7 s+ .5%:\)

Sufjclause 5.8 of IEC 62271-1:20072017 is not applicable.

5.8]101 Rated duration of phase-to-phase short circuit (7,) and-rated duration of phgse-
to-earth short circuit (7,,) of high-voltage functional unit and rated duration of
short-circuit of high-voltage interconnection

For|the rated durations of short circuit ¢, and ¢, for highfvoltage functional unit, high-voltage

intgrconnection and earthing circuit, subclause 5.8 of IEC62271-1:20072017 is applicable yith
the([following additions:

A rated duration of short circuit (¢,) shall be assigned to high-voltage-switehgear functional linit
and to high-voltage interconnection.

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

A rgted duration of phase-to-earth short circuit (7,,) shall also be assigned to the earthing cirguit

of High-voltage functional unit:and high-voltage interconnection. This value-may can differ ffom
tha{ of the main circuit.

5.8]102 Rated duration of short circuit (z;,) for low-voltage functional unit and
low-voltage interconnection

Refer to 5.3:4 of IEC 61439-1:20442020 for low-voltage functional unit and assign a rgted
duration efshort-circuit () to the low-voltage interconnection.

5.8 3
functional unit

Refer to 4.1.3 of IEC 60076-5:2006.
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5.9 Rated supply voltage of auxiliary and control circuits (U,)

Subclause 5.9 of IEC 62271-1:2017 is applicable for CEADS.

5.19 Rated supply frequency of auxiliary and control circuits

Sulhclause 5.10 of IEC 62271-1:2017 is applicable for CEADS.

5.1 Rated pressure of compressed gas supply for controlled pressure systems

Sufclause 5.11 of IEC 62271-1:2017 is not applicable to CEADS.

5.101 Rated power and total losses of CEADS

Thg rated power of CEADS is the rated power of the-high-veoltagellew-veltage power transformer
fungtional unit at rated voltage as defined in IEC 60Q%6-1:2011 for liquid-filled pojwer
trarjsformer functional units or IEC 60076-11:2018 for dry-type power transformer functignal
unifs.

Thq total losses of CEADS is the sum of the losses of the high-voltage functional unit and
high-voltage interconnection at its rated continudus current, the total losses (identifying Ipad
and no load losses) of the-high-veltagefow-veltage power transformer functional unit at its rgted
volffage in accordance with IEC 60076-1:2044for liquid-filled power transformer functional upits
or [EC 60076-11:2018 for dry-type power transformer functional units, and the losses of|the
lowtvoltage functional unit and low-valtage interconnection at the current determined by |the

high-veltagellow-voltage power transformer functional unit rated power.

5.102 Ratings of the internal arc classification (IAC)
5.102.1 General

If an IAC classificationis assigned by the manufacturer, several ratings shall be specifled.
Thgse ratings are subdivided into type of accessibility, arc fault currents and arc fault duratigns.

5.102.2 Types of accessibility (A, B, AB)

Three types of-pretection accessibility in case of an internal arc are considered:

A acctbility, v A for CCANGO e dina et antioan o 1 apaeratora—ciaondina dilieia o o I
C COSTOTTYy - ty P o7\ U OEMTDO providinTty protC oo (O e~ oOpoTatoTrs Startarn Tty aortry ol a

operations in-frent-of the high-voltage operating side (or sides) of the CEADS.

NOTE |In principle, operating at the high-voltage side and at the low-voltage operating side at the same time can be
considered an unsafe procedure.

Accessibility type B: for CEADS providing protection to the general public in the vicinity of the
equipment on all its sides at any time.

Accessibility type AB: for CEADS providing protection to both operators and the general public.

To qualify for this classification, these CEADS shall comply with the requirements for type A
and type B with the same value of the test current in kA and duration in second(s).
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5.102.3 Classified sides

For identification purposes of the different classified sides of the CEADS the following code
shall be used:

e F for front side (defined by high-voltage operating side);

e L for lateral side;

e R for rear side.

The-frent high-voltage operating side(s) shall be clearly stated by the manufacturer before the
tesfanad identified In the test report.

5.102.4 Rated arc fault currents (Ip, Ip,)

Thqg standard value of rated arc fault currents should be selected from the IEC 60059:1999 pnd
IEQ 60059:1999/AMD1:2009 [2] standard current ratings.

Tw¢ ratings of the arc fault currents are recognised:

a) fhree-phase arc fault current (/,),

b) single phase-to-earth arc fault current (/5.), when applicable;

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

NOTIE 1 The manufacturer specifies the compartments of the High-voltage functional unit to which the single phpse-
to-egrth arc fault current rating applies. Such value is assigned to functional unit where its construction-wili| can
previent the arc from becoming multiphase, as demonstrated during the internal arc test.

NOTIE 2 Rationale for this 87 % is the arc fault\test with 2-phase ignition; refer to 9.104.5 of IEC 62p71-
202:20142022.

In the case where all high-voltage campartments are only designed for single phase-to-earth
arc|faults, only single phase-to-eatth arc fault current (/5. )-reeds—te shall be assigned.

NOTE 3 Information about the relationship between type of neutral earthing and the single phase-to-earth arc fault
current is provided in 9.104.5 and-Table 3 of IEC 62271-202:20142022.

5.102.5 Rated arc-fault duration (75, #5.)

Stapdard recommended values for the three-phase arc fault duration (¢,) are 0,1 s, 0,5 s And

If applicable, the test duration (f5,) of the single phase-to-earth arc fault shall be stated by|the
manufacturer.

NOTE Itis in general not possible to calculate the permissible arc duration for a current which differs from that used
in the test.

6 Design and construction
Clause 6 of IEC 62271-1:2017 is not applicable to CEADS.

CEADS shall be designed so that normal service, inspection and maintenance can be carried
out safely. As CEADS are intended for installation within closed electrical operating areas, in
principle general public is not allowed to approach the equipment. However, when a CEADS is

installed in a factory, the employees not in charge of-the its operation-ef-the-equipment-may
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can be occasionally in the proximity of the CEADS. As they are not aware of the electrical
features of the equipment they are considered as general public in the sense of this document.

NOTE If some parts of enclosures of a CEADS are intended to become part of the enclosure of a substation, the
relevant requirements of IEC 62271-202 or IEC 61936-1, as applicable, are met.

The design of CEADS shall take into account the possible interactions (e.g., electrical,
mechanical and thermal) in the performance of different functional units and the components
used to interconnect these.

ply with the requirements of this document. For the individual functional units, referenc
madle to the following respective standards:

» | High-voltage functional unit IEC 62271-200:20442021 for metal-enclosked
switchgear and contrajgear or
IEC 62271-201:2014 for solid-insulatipn
enclosed switchgear and cohtrolgear;

Power transformer functional unit IEC 60076 (all parts:

* | Low-voltage functional unit IEC 61439 (allparts) and IEC 60947-1.

Thqg individual functional units of a CEADS-G shall/comply with the requirements of their
respective product standard listed above.

Concerning CEADS-A and CEADS-I, the individual functional units-may can deviate in sqme
aspects from those products standards. Due to that, specific testing procedures for indiviqual
fungtional units, where direct applicationof above-mentioned product standards is not possiple,
are|described in this document.

6.1 Requirements for liquids in switchgear and controlgear

Sufjclause 6.1 of IEC 62271-1:20072017 is applicable.

6.2 Requirements-for gases in switchgear and controlgear
Sufjclause 6.2 of\|[EC 62271-1:20072017 is applicable.
NOTE For the handling of SFgrefer to IEC 62271-4 [3].

6.3| <Earthing of switchgear and controlgear

Subclause 6.3 of IEC 62271-1:20072017 is applicable with the following additions:

A main earthing-cenductor circuit system shall be provided to connect to the earth all metallic
parts of the CEADS not belonging to the main and/or secondary/auxiliary circuits of the
equipment. It consists of a main earthing conductor to which each component is connected
through a single circuit.

If the CEADS has a metallic frame, then it-may can serve as, or form part of, the main earthing
conduector circuit. In such a case, the fastening system, if any, used to join parts of the frame
shall demonstrate its ability to carry the phase-to-earth rated current. The main earthing
conductor circuit system shall be designed to withstand the rated short-time and peak withstand
current under the neutral earthing condition of the system.
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The cross-section of-the any earthing conductor shall be not less than 30 mm?2. It shall be
terminated by an adequate terminal intended for connection to the earth system of the
installation. If any conductor or conducting part of the earthing-eendustor circuit is not made of
copper, equivalent-thermal conductive and mechanical requirements shall be met.

The continuity of the—earth—system earthing circuit shall be ensured and corresponding
measures preventing corrosion, loosening of bolts etc. shall be taken. The earthing circuit
system shall take into account the thermal and mechanical stresses caused by the current-it

AR o te s
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and [external) either periodically or after a short-circuit current-hasflewn-inte-the-earthing-system.
Components to be connected to the main earthing-eenductorsystem circuit shall include:

— [the enclosure, if metallic, of the high-voltage functional units from the terminal ‘provided for
that purpose;

— [fhe tank of-liquid—filled—high-voltagelow-voltage liquid-immersedy'power transforpner

functional unit or the metallic non active parts of dry-type-high-voltagéflow-voltage pojwer
transformer functional unit;

— [the frame and/or enclosure, if metallic, of the low-voltage funetional unit;

— [the earthing connection of automatic controls and remote-control devices;
— [he metal shields and the earthing conductors of the high-Voltage cables;
— [the metallic frame of the CEADS, if any;

— learthing switches, if any.

6.4| Auxiliary and control equipment and circuits

Sufjclause 6.4 of IEC 62271-1:20072017 issmet applicable with the following additions.

For|the low-voltage installation embedded in the CEADS (for example, illumination, auxillary
supply, etc.), refer to IEC 60364-4-41:2005 for low-voltage electrical installations| or
IEG 61439-1:20442020 for low-voltdge switchgear and controlgear assemblies, as approprigte.

6.5/ Dependent power gperation

Suljclause 6.5 of IEC 62271-1:20072017 is-net only applicable for high-voltage functional ynit.

6.6 Stored energy operation

Sufjclause 6-6.0f IEC 62271-1:20072017 is-net only applicable for high-voltage functional ynit.

6.7| ndependent unlatched operation (independent manual or power operation

Lpdesepdentunlatched sneration)
Subclause 6.7 of IEC 62271-1:20072017 is-net only applicable for high-voltage functional unit.

6.8 Manually operated actuators

Subclause 6.8 of IEC 62271-1:2017 is only applicable for high-voltage functional unit.

6.9 Operation of releases

Subclause 6.9 of IEC 62271-1:20072017 is-net only applicable for high-voltage functional unit.
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6.10 Low-and high-pressure-interlocking-and-monitoring-devices Pressure/level

indication

Subclause 6.10 of IEC 62271-1:20072017 is-not applicable.

6.11 Nameplates
Subclause 6.11 of IEC 62271-1:20072017 is not applicable, and it is replaced as follows:

Each CEADS shall be provided with a durable, clearly legible nameplate, visible in—rermal

carvica anaratina canditian which chall cantain ot lagct tha fallowwinag infarmaatinn -
SEeHE Pt g0 Re e W HHE - SHe e R atr8a St e—To oW e Hatoh-

— |manufacturer’s name or trade mark;

— [type designation;

— [serial number;

— |Jnumber of this document;

— |year of manufacture;

— Jratings of CEADS listed in Clause 5;

— linternal arc classification designation, where applicable;
— Jinstruction book reference.

Thqg ratings of the functional units shall be listed on separate'nameplates, clearly visible, of on

the|CEADS nameplate. Where functional units are independent, they shall be provided ith
sepfarate nameplates as in their respective product standards.

Eagh nameplate shall have a unique serial number.

6.12 Interlocking Locking devices
Sufjclause 6.12 of IEC 62271-1:200720Q17 is not applicable and it is replaced as follows:

Intgrlocking can be necessary_toensure the correct sequence of operation of equipment, to
minfimise the risk to personnel’and damage to the equipment. Interlocking can be achieveq by
elegtrical or mechanical methods. If non-mechanical interlocks are provided, the design shall
be $uch that no improper-situations can occur in case of lack of auxiliary power supply.

6.183 Position indication

Sufjclause 6.13%f IEC 62271-1:20072017 is not applicable to CEADS.

Subclause—6.13 of IEC 62271-1:2007#2017 for high-voltage functional unit and 8.1.6 of
IEQ 60947-1:20072020 for low-voltage functional unit are applicable.

6.14 Degrees of protection provided by enclosures

6.14.1 General

Subclause 6.14 of IEC 62271-1:20072017 is not applicable-fer-high-veltage-functionalunit to
CEADS.

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

Degrees of protection in accordance with IEC 60529:1989 shall be as specified below.
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The enclosures of high-voltage and low-voltage functional units shall provide at least the degree
of protection IP2X for indoor application.

If non insulated conductors and/or bushings in low-voltage interconnections or non-screened
conductors and/or bushings in high-voltage interconnections are used, suitable means to
prevent direct contact with live parts shall be provided either by the manufacturer as part of the
CEADS itself or alternatively by the user incorporating adequate protection in the installation
site. In the first case, the minimum degree of protection should be IP1X. In the second case,
the manufacturer shall include in the instruction manual clear information about the need to
provide additional protection.

NOTIE Additional safety measures for the protection of persons against approach to hazardous parts are descrlibed
in Clause 8 of IEC 61936-1:2021 [4].

When dry-type-high-veltagellow-veliage power transformer functional unit is used;a protection
means around the-high-veltagellow-veoliage power transformer functional unit shall*be provigded
with at least a degree of protection IP2X.

=2

6.14.3 Protection against ingress of water (IP coding)

For[outdoor application of CEADS the minimum degree of protectionshall be 1P23.

6.14.4 Protection against mechanical impact under normalservice conditions (IK
coding)

Thg enclosures shall have sufficient mechanical stré€ngth to withstand external mechanfical
implacts with energy of 2 J, corresponding to a_.fegree of protection IKO7 [5] for indoor
apglication and 20 J corresponding to IK10 for outd®or application.

NOT[E CEADS for indoor application is always instaled within a closed electrical operating area. In caselit is
instglled within a fence into an industrial facility, the(user can consider increasing mechanical requirements of the
fence to protect the integrity of the CEADS.

6.1p Creepage distances for outdoor insulators

Subclause 6.15 of IEC 62271-1:200/42017 is only applicable for high-voltage outdoor insulajors
(if gny) of the high-voltage functional unit and of the high-voltage side of the-high-voltagepw-
volfage power transformerfunctional unit.

6.16 Gas and vacuum tightness

Sufjclause 6.16 of HEC 62271-1:20072017 is only applicable for the high-voltage functional pnit
of the CEADS-

Subclause=56.11 of IEC 60076-15:2015 is applicable for the—high-voltageflow-veoltage pojwer
transfermer functional unit if of gas-filled type.

6.17 Liquid-tightness Tightness for liquid systems
Subclause 6.17 of IEC 62271-1:20072017 is only applicable for high-voltage functional unit.

For-high-veltagellow-veoltage power transformer functional unit relevant clauses of IEC 60076
(all parts) are applicable.

6.18 Fire hazard (flammability)
Subclause 6.18 of IEC 62271-1:20072017 is applicable for CEADS.


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 RLV © IEC 2022 - 27 -

6.19 Electromagnetic compatibility (EMC)

Subclause 6.19 of IEC 62271-1:20072017 is not applicable.

Subclauses 6.19 of IEC 62271-1:20072017 for high-voltage functional unit and 9.4 and Annex
J of IEC 61439-1:20442020 for low-voltage functional unit are respectively applicable to the
high-voltage and low-voltage functional units of the CEADS.

6.20 X-ray emission

6.2
Sul

6.1

Thdg

| Corrosion

clause 6.21 of IEC 62271-1:20072017 is applicable for CEADS.

P Filling levels for insulation, switching and/or operation

clause 6.22 of IEC 62271-1:2017 is only applicable for high-voltagé\flnctional unit.

D1 Protection against mechanical stresses

enclosures shall have sufficient mechanical strength-agd-shall to withstand the followi
loa@ls and impacts:

nit.

a)
<7

a)

b)

Any

intgnded application,-may can bexverified by calculation.

NOT|

The
Alth

conditions;

for CEADS intended for outdoor installation, the mechanical effects of wind presg
according to 4.1.3 of IEC 62271-1:20872017. It-may can be verified by calculation.

other mechanical stresses that-can be expected to occur in service, depending on

E 1 Seismic stresses according to IEC TS 62271-210:2013 [6] can also be considered within this subclau

complete assembly_lifting lugs shall be designed for the total weight of the CEA

co

englure stability_during delivery, installation and operation.

NOTE 2 Thellifting lugs designed to lift the complete assembly can be painted yellow for easy identification.

6.102/ Protection of the environment due to internal defects

ough each component had been tested for inherent physical stability, when vari

for CEADS intended for outdoor installationy:snow loads according to the local climptic

ure

the

.

DS.
pus

ponents are attached together in a CEADS, instability-may can result. The design shall

In t

he event that internal defects—may can lead to the escape of hazardous liquids from

the

equipment (for example: liquid from a-high-veltagellow-veltage power transformer functional
unit or a high-voltage functional unit), provision shall be made to retain the hazardous liquids
in order to prevent the soil being polluted.

The capacity of the retention tank shall be at least equal to the biggest hazardous liquid
containing part (for example,-high-veltagellow-veltage power transformer functional unit, high-
voltage functional unit, etc.), unless applicable national regulations have different requirements.
The retention tank can be part of CEADS or provided in the installation site where the CEADS
is-te shall be installed.

Additional measures-may can be taken by agreement between manufacturer and user.
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6.103 Internal arc fault

A CEADS that satisfies the requirements of this document is designed, in principle, to prevent

the

occurrence of internal arc faults in the high-voltage side.

To achieve this objective, the manufacturer of the CEADS shall ensure the correct manufacture,
verifying it by carrying out routine tests according to Clause 8. In turn, the user shall make a
proper selection, according to the characteristics of the network, operating procedures and
service conditions (refer to Clause 9).

Thdg
res

-voltage side-may can initiate an internal arc within' the high-voltage functional unit an
he high-voltage interconnection, which constitutes a hazard if persons are present.

D4 Enclosures

enclosures of the functional units shall comply with the relevant requirements of t
pective product standards. In the case that an enclosure is shared by several functig

unifs, it shall comply with the requirements of the products standards of those functional u

(ex
CE
IEQ

6.1

The
the

hmple: the tank of the—highxeoltageftow-voltage power transformer functional unit g
ADS-I shall comply with the requirements of IEC 60076 (all parts), if applicable,

62271-200:26442021),

D5 Sound emission

-high-veltagellow-voltage power transformer functional unit is the main source of sound.
other hand,«there is no requirement in high-voltage and low-voltage functional units’ reley

stapdards on/this matter and the direct contribution of the high-voltage and low-volt

fun
the
Anr

ctional units to the sound level of the CEADS is considered, in principle, negligible. Howe
determination of CEADS sound level-is-te shall be made according to+HEC-60076-10:24
exX.B;’on the complete CEADS to take into account any possible interaction.

life,
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6.106 Electromagnetic fields

CEADS in service generate electromagnetic fields that may need assessment to:

assist with planning, installation, operating instruction and service;

take measures to meet requirements or regulations on electromagnetic fields.

If an evaluation of electromagnetic fields generated by a CEADS is required, the methodology

des

cribed in IEC TR 62271-208:2009 should be followed.
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6.107 Solar radiation

In the case of outdoor installation of CEADS, its performance during service conditions can be
substantially affected due to solar radiation. In addition to the losses from the components,
solar radiation could be a significant external source of heat that can affect the performance.
Every outer part of the CEADS exposed to solar radiation produces an additional heat transfer
that can lead to a de-rating of a functional unit due to exceeding the maximum temperature rise
established by its specific product standard. As an example, the heat radiation on the high-
voltage functional unit enclosure can require its de-rating and/or reduce the current carrying
capacity. In some cases, it could lead to the premature malfunction or failure of temperature-

sen

sitive electronic devices.

Anr
rad

Add
alteg
on
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IEG

7.1
7.1

Sul

In p
fun
the

Typ

Dud

same time. In that case it is not required to repeat those tests in which the test conditi

app

The

complete_unit. The required tests on the complete CEADS, in addition to those required for

ex G of IEC 62271-202:2022 provides guidance on how to assess the effect of,s
ation.

rnative enclosure materials, etc. can be used in order to reduce the effect)of solar radia

the CEADS. Such additional measures are subject to an agreement between
hufacturer and user.
60721-2-4:2018 can be used to help select the appropriate level’of solar radiation.
Type tests

General

1 Basics

clause 7.1.1 of IEC 62271-1:20072017 issapplicable with the following additions.

rinciple, the type tests shall be madéeon a representative configuration of the CEADS.

r relevant product standard.
e tests shall be made onthe’complete CEADS, unless otherwise specified in this docum

to the design of therequipment it-may can be practical to test more than one function at

lied are the satne specified in their respective standards.

aim of the(type tests on a CEADS is to demonstrate the characteristics of the CEADS 3

Dlar

itional measures, for example double roofing, lighter enclosure colours)“double walls,

ion
the

[he

ctional units and the interconnections contained in a CEADS shall be tested according to

U

bnt.

the
pNns

sa
the

individual,;functional units, are listed below:

Mandafnry type tests. Subclausel
a) Tests to verify the insulation level of the CEADS 7.2
b) Measurement of the resistance of the main circuit of the high-voltage

functional unit 7.4
c) Test to prove the temperature rise of any part of the equipment 7.101
d) Tests to prove the capability of the main and earthing circuits to be

subjected to the rated peak and the rated short-time withstand

currents 7.6
e) Tests to verify the degree of protection and resistance to mechanical

impact 7.7
f)  Additional tests on auxiliary and control circuits 7.10
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g) Verification of making and breaking capacities of the high-voltage
functional unit 7.103

h) Mechanical operation tests 7.104
Mandatory type tests, where applicable:

i) Tightness tests 7.8
j)  EMC compatibility tests 7.9
k) For CEADS intended to be classified IAC, tests to assess the effects

of arcing due to an internal arc fault 7.102
) —Pressure withstanatests for gas-fitted compartments 7. 1006
m)] Measurements of leakage current of non-metallic enclosures 7.107
n)| Tightness and mechanical strength for liquid-filled compartments 7.109

Special type tests (subject to agreement between manufacturer and user):

0)| Tests to verify the sound level of CEADS Annex B
p)| Mechanical stability test 7.105
q)| Partial discharge test 7.2.10
ry| Weatherproofing tests 7.108
s)| Measurement or calculation of electromagnetic fields 7.110

Type tests-may can impair the suitability of the tested parts for subsequent use in servjce.
Thgrefore, test objects used for type test shall not be-used in service without agreement
betyween manufacturer and user.

5
D
X.

3
==J
0]
+h

7.112 Information for identification of test objects

Sufjclause 7.1.2 of IEC 62271-1:20072017 is applicable.

7.1)3 Information fo be included in type-test reports
Sufjclause 7.1.8.0f IEC 62271-1:20072017 is applicable with the following addition to the ligt:

e [the identification, including serial numbers as appropriate, of all functional units of [the
CEADS, together with the identification of the CEADS itself;

e [details of the mechanical and electrical interconnections of the functional units as part of
he CEADS;

e drawings and photographs to demonstrate that physical arrangement of the equipment
during testing.

Internal arc type test report shall give the information detailed in 7.102.6.
7.2 Dielectric tests

7.21 General

Subclause 7.2 of IEC 62271-1:2017 is applicable with the following additions.

When performing dielectric tests,-three-situations—can-be-considered- the following criteria are
applicable in order to limit the number of required tests:


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 RLV © IEC 2022 -31-

a) in the case that each of the main components of the CEADS (high-voltage functional unit,

b)

c)

d)
7.2
Sul

7.2

In g

7.2
Sul

7.2
Sul

7.2
Sul

7.2
Sul
7.2

Sul

high-voltagefow-veltage power transformer functional unit and low-voltage functional u

nit);

and-the-interconnesctions have been all previously individually type-tested under the same

conditions as in the CEADS, there is no need to conduct dielectric tests;

the dielectric tests are not required on the high-voltage interconnection when it is mad
high-voltage type-tested earth-shielded cables connected by type-tested earth-shiel
connectors or by other types of terminations which have been type-tested on both
high-voltage switchgear and controlgear and the power transformer sides in the installa
conditions of the prefabricated substation;

e of
ded
the
tion

in case the main components (high-voltage functional unit,-high-voltage/low-voltage power

transformer functional unit, low-voltage functional unit) are type tested according toyt

stated in 7.2.2 and 7.2.3 shall be carried out;

in all other cases, dielectric tests as stated in 7.2.2, 7.2.3, 7.2.4, 7.2.5 and 712/ shal
carried out.

2 Ambient air conditions during tests

clause 7.2.2 of IEC 62271-1:2017 is applicable.

3 Wet test procedure

ase a wet test is required for outdoor CEADS then 7.2.3\0fAEC 62271-1:2017 is applica

4 Arrangement of the equipment

clause 7.2.4 of IEC 62271-1:2017 is not applicable. Refer instead to 7.2.101.

5 Criteria to pass the test

clause 7.2.5 of IEC 62271-1:2017 isapplicable for the high-voltage tested components

6 Application of the test voltage and test conditions

clause 7.2.6 of IEC 62271152017 is not applicable. Refer instead to 7.2.101.2.

7 Tests of switchgear and controlgear of U, £ 245 kV

clause 7.2.7 ofAEC 62271-1:2017 is applicable for the high-voltage functional unit.
8 TestS.0f switchgear and controlgear of U, > 245 kV

clays€;7.2.8 of IEC 62271-1:2017 is not applicable.

7.2

heir

product standards, but the interconnections are not previously type tested, the testy as

be

ble.

o A rtificialbolution tostet tdoorinculal

Subclause 7.2.9 of IEC 62271-1:2017 is only applicable for high-voltage outdoor insulators (if
any) of the high-voltage functional unit and of the high-voltage side of the power transformer
functional unit.

7.2.

10 Partial discharge tests

Subclause 7.2.10 of IEC 62271-1:2017 is not applicable to CEADS.

Partial discharge test can be specified by some of the main components relevant product
standards.
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By agreement between the manufacturer and the user a test to evaluate the insulation of the
high-voltage functional unit can be carried out following 7.2.10 of IEC 62271-200:2021 for
metal-enclosed switchgear and controlgear or 6.2.9 of IEC 62271-201:2014 for solid-insulation
enclosed switchgear and controlgear, depending on the type of insulation.

7.2.11 Dielectric tests on auxiliary and control circuits

Subclause 7.2.11 of IEC 62271-1:2017 is applicable.

7.2.12 Voltage test as condition check

Suljclause 7.2.12 of IEC 62271-1:2017 is not applicable for CEADS.

7.2]101 Dielectric tests on the high-voltage interconnection
7.2]101.1 General conditions

Thqg tests-may can be carried out with the power transformer replaced by“a-meck-up repfica
repfoducing the field configuration of the transformer bushings.

For| the tests, the high-voltage connection is connected to the test"supply through the h|gh-
volffage functional unit. Only the switching devices that are in-series in the supply circuit|are
cloged. All other switching devices are open.

Volfage limiting devices shall be disconnected during dielectric tests.
Sedondary terminals of current transformers shall be short-circuited and connected to earth.

Insfrument transformers, power transformers "or fuses—may can be replaced by replicas
repfoducing the field configuration of the high-voltage connections.

6.212 2 Ambi . iti e

7.2)101.2 Application of test voltage
7.2]101.2.1 On-the-highveltage interconnection General

Thqg test voltages shall be applied connecting each phase conductor of the main circuit in {urn
to the high-voltage terminal of the test supply. All other conductors of the main circuit, [the
auxiliary circuifs and all other metallic parts shall be connected to the earthing conductor of|the
frame, and.to’the earth terminal of the test supply.

Wherelno-earth-shielded high-voltage connections are used, the non-conductive material shall
likewise —withstand—the test—voftages speciffedInm 7.2 1014 The methods specififed in
IEC 60243-1:2013 shall be applied to test-te if the non-conductive material meets the relevant
requirements.

7.2.101.2.2 Test voltage

Refer to 7.2.6 of IEC 62271-1:20072017.

7.2.101.3 Lightning impulse voltage tests

The high-voltage interconnection shall be subjected to lightning impulse voltage tests according
to 7.2.7.3 of IEC 62271-1:200672017 with the following addition:


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 RLV © IEC 2022 - 33 -

During the lightning impulse-voltage tests, the grounded terminal of the impulse generator shall
be connected to the main earthing conductor system of the CEADS. Overvoltage suppressing
means shall be disconnected.

7.2.101.4 Power-frequency voltage withstand tests

The high-voltage interconnection shall be subjected to 1 min power-frequency voltage withstand
tests in dry conditions in accordance with 7.2.7.2 of IEC 62271-1:200742017 with the following
addition.

D H 4l £ Iy 4 4 4 + 1 £ 4l ry o £ lo e t d
ulllly UTIC YJUWTI ||c\.|uc||uy VUILGUC LCOL, UTIT ITTTTITTATl UT IS 1ol tralrfoliurIriicT olldil VT VUTITITU e

to garth and to the main earthing conductor system of the CEADS.

7.2]101.5 High-voltage interconnection covered by non-metallic enclosure

When the interconnection is totally or partially covered by a non-metallic enclésure accessjble
dur|ng normal operation, the enclosure shall meet the following requirements|

a) [The insulation between live parts of the main circuit and the accessible 'surface of insulafing
enclosure shall withstand the test voltages specified in 5.3 of }JEC 62271-1:20072017| for
voltage tests to earth and between poles.

b) [The insulating material shall withstand the power-frequencytest voltage specified in item a).
The appropriate test methods given in IEC 60243-1:2043shall be applied to test if |the
insulating material meets the relevant requirements.

c) [The insulation between live parts of the main cirCuit and the inner surface of insulating
enclosure facing these shall withstand at least 150)% of the rated voltage of the equipment
for one minute. This shall be tested according t0 6.104 of IEC 62271-201:2014 taking |nto
account the selected protection category of the interconnection.

d) [If a leakage current-may can reach the @accessible side of the insulating enclosure by a
continuous path over insulating surfaces, it shall be not greater than 0,5 mA under |the
specified test conditions (refer to 7.104).

For[testing procedures see 7.2.101.2:2 of IEC 62271-202:20442022.

7.2/102 Dielectric tests onthe low-voltage interconnection
7.2{102.1 General conditions

For|the tests, the low-yoltage interconnection is connected to the test supply through the Ipw-
voltage functionall\unit. One terminal of the voltage source shall be connected to the main
earthing conductor system of the CEADS. Only the switching devices that are in series in|the
supply circuitiare closed. All other switching devices are open.

When thejlow-voltage interconnection is partially or totally covered by a non-metallic enclostre,
the|enclosure shall be covered by a circular or square metal foil having an area as largq as
possibie, bUt Mot exceedng T00 Tm= connected 1o the earth. The foit shatbe apptiedto all
surfaces that can be touched by an operator.

7.2.102.2 Lightning impulse-voltage tests

The low-voltage interconnection shall be subjected to lightning impulse-voltage tests.-Fhe-test

voltage-is-specified-inTable F-5-0f |IEC 60664-1:2007,-where The rated impulse-voltage test is

chosen in accordance with 5.3.

The 1,2/50 ys impulse voltage shall be applied three times for each polarity at intervals of 1 s
minimum. Voltage surge suppression devices shall be disconnected.

The test voltage shall be applied connecting each phase conductor of the main circuit in turn to
the high-voltage terminal of the test supply. All other conductors of the main circuit and the
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auxiliary circuits shall be connected to the earthing conductor or the frame and to the earth
terminal of the test supply.

There shall be no disruptive discharge during the tests.

7.2.

102.3 Power-frequency voltage withstand test

The low-voltage interconnection shall be subjected to 1 min power-frequency voltage withstand
tests in dry conditions in accordance with 10.9.2 of IEC 61439-1:20442020 with the following

addition:

Durling the power-frequency voltage withstand test, one terminal of the test transformer-shall
be gonnected to earth and to the main earthing conductor system of the CEADS.

7.2/103 Dielectric tests on high-voltage functional unit

Sufjclause 7.2 of IEC 62271-200:20442021 for metal-enclosed switchgeamamnd controlgeaf or
6.2] of IEC 62271-201:2014 for solid-insulation enclosed switchgear |and controlgeal i
applicable with the following addition:

In ¢
pov
fun
fun

ase that the design of CEADS does not allow to separate physically-high-veltagellow-veolipge

er transformer functional unit and high-voltage functional, unit, the tests of the high-volt

ctional unit shall be carried out with the—high-voltage/ow-voltage power transfor

ctional unit isolated from the high-voltage functional unit (e.g. by removing

intgrconnection).

7.2

104 Dielectric tests on-high-voltage/low-ydltage power transformer functional u

Te

Pre
disq
for

Onl
deV

7.2
Sul

For

hge
mer
the

nit

ts prescribed in the IEC 60076 (all parts)aH shall be-applicable applied, with the following
considerations:

erably the—high-voltagellow-voltage power transformer functional unit should

onnected from the high-voltage. functional unit and the low-voltage functional unit. Howe

be
er,

practical reasons the test voltage can be applied through the high-voltage functional ynit.
y the switching devices thatare in series in the supply circuit are closed. All other switching

ices are open.

105 Dielectric tests on low-voltage functional unit

clause 9.1 of IEC 61439-1:20442020 is applicable.

instialled in~xCEADS. In this case the low-voltage functional unit shall be isolated from the-high-
power transformer functional unit.

practicalreasons this test-may can be performed on the low-voltage functional unit alre

ady

7.3

Radio interference voltage (RIV) test

Subclause 7.3 of IEC 62271-1:20072017 is not applicable for CEADS.

7.4

Measurementof the resistance-of circuits Resistance measurement
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Subclause 7.4 of IEC 62271-1:2017 is applicable with the following considerations.

When the power transformer functional unit cannot be disconnected from the high-voltage
functional unit, the resistance measurement can be influenced by the power transformer high-
voltage windings.

7.5 Continuous current tests

Subclause 7.5 of IEC 62271-1:2017 is applicable with the following considerations.

Thi$ testis applicable for CEADS-G and CEADS-A. For CEADS-I, when the power fransferjfner
fungtional unit cannot be disconnected from the high-voltage functional unit, this testis|not
applicable.

7.6] Short-time withstand current and peak withstand current tests

Suljclause 7.6 of IEC 62271-1:2017 is not applicable to CEADS.

7.6]101 Short-time and peak withstand current tests on main circuit of high-voltage and
low-voltage functional units

Thg high-voltage functional unit that has not been previously tested shall be submitted to fest
accprding to 7.6 of IEC 62271-200:20442021 for metal-enclgged switchgear and controlgealr or
6.6|of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear. The h|gh-
voltage functional unit shall be isolated from the-high~voltagellow-veoltage power transformer
fungtional unit to perform the test.

Thg low-voltage functional unit that has not been'previously tested shall be submitted to fest
accprding to IEC 61439-1:20442020. The lowsvoltage functional unit shall be isolated from|the

high-veltagellow-veoltage power transformerfunctional unit to perform the test.

7.6/102 Short-time and peak withstand current tests on high-voltage and low-voltage
interconnections

High-voltage interconnection shall be tested following the procedure described in 7.6.1 a|) of
IEQ 62271-200:20442021 Afoh metal-enclosed switchgear and controlgear or 6.6 a)| of
IEQ 62271-201:2014 for sofid-insulation enclosed switchgear and controlgear. The test curfent
will|shall be applied in_such a manner that the complete connection to the power transformgr is
tesfed. All parts supporting the interconnection shall be maintained in place, as in seryice
condition, during the test.

In particularwhen the high-voltage interconnection is protected by current-limiting devices
situated in\the high-voltage switchgear, provisions of 7.6.1 a) of IEC 62271-200:20442021| for
mefal-eficlosed switchgear and controlgear or 6.6 a) of IEC 62271-201:2014 for solid-insulafion
endoSéd switchgear and controlgear are applicable.

If the high-voltage interconnection is not protected by current limiting devices, the test can be
made, where appropriate, at the same time as the high-voltage functional unit is tested,
provided that the conditions of 7.6.1 of IEC 62271-200:20442021 for metal-enclosed switchgear
and controlgear or 6.6 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and
controlgear are met.

Non type-tested low-voltage interconnections can be tested following the procedure described
in IEC 61439-1:20442020 for low-voltage switchgear and controlgear assembly. Where
appropriate this test can be made at the same time as the low-voltage functional unit is tested.
The test current—will shall be applied in such a manner that the complete connection to the
power transformer functional unit is tested. All parts supporting the interconnection shall be
maintained in place, as in service condition, during the test.
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For safety reasons, the power transformer can be replaced by a replica for short-time and peak
current type tests. To verify interconnections ability to withstand the test, a short-circuit is made
at both sides of the power transformer replica terminals.

7.6.

103 Short-time and peak withstand current tests on earthing circuits

The earthing—conductor—system circuit of the CEADS shall be tested according to 7.6 of
IEC 62271-1:20072017 with the addition of the following paragraphs:

isnotrequired-torepeat The type tests shall not be repeated on the main earthing circuits of

4 4 P i 1 HY
typ e=tested-functiorratuntts:

Aftd
fun

r the test, some deformation of the main earthing conductor and of the connections’to
ctional units is permissible, but the continuity of the circuit shall be preserved.

the

Tedt of connections of metallic covers and doors not belonging tehthe main earthing circu

not
of 4

7.6

By
IEC
car

arthed metallic parts. In this case, the voltage drop shall be lower than 3 V.

104 Short-time-and-peak-withstand Short-circuit’current tests on-high-voltage/}

voltage power transformer functional unit

agreement between the manufacturer and.the user a short circuit test according

60076-5:2006 on the-high-voltagellow-voltage power transformer functional unit migh
ied out.

Pre

erably the—high-voltagellow-voltage power transformer functional unit should

dis¢onnected from the high-voltage funétional unit and the low-voltage functional unit. Howe

for
Onl
devi

7.7
Sul

Ver]

che

ractical reasons, the test voltage can be applied through the high-voltage functional U
the switching devices that are’in series in the supply circuit are closed. All other switch
ices are open.

Verification of the protection

clause 7.7 of IEC.62271-1:2017 is applicable with the following addition.

fication of thé protection against mechanical stresses according to 6.14 and 6.101 shal
cked.

required. However, they can be tested at 30 A (DC) to demonsbtrate the electrical continpity

to
be

be
Ver,
nit.
ng

be
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7.8 Tightness tests

Subclause 7.8 of IEC 62271-1:20072017 is applicable for high-voltage functional unit-and-itcan
licabl il ‘ _

7.9 Electromagnetic compatibility tests (EMC)

For high-voltage functional unit 7.9 of IEC 62271-1:20072017 is applicable with the exception
of radio interference voltage test.

For

A tést on a CEADS is not necessary provided that the high-voltage functional unit’and Ipw-
voltage functional unit have been tested according to their relevant standards.

7.10 Additional tests on auxiliary and control circuits
7.19.1 General
Sufjclause 7.10 of IEC 62271-1:20072017 is applicable, with the following addition:

Thgse tests—will shall be performed on the complete CEADS and are only applicable to|the
auxiliary and control low-voltage circuits. Low-voltage powet/circuits, i.e. secondary of power
trarjsformer, low-voltage interconnection and low-voltage functional unit, are excluded from|the
test.

7.10.2 Functional tests

A functional test of all low-voltage circuits shall be made to verify the proper functioning of
auxiliary and control circuits in conjunction with the other parts of the CEADS.

Thqg tests shall be performed with the.upper and lower value limits of the supply voltage defihed
in §.9.

For|low-voltage circuits, sub-assemblies and components, operation tests-ecanr may be omijted
if they have been fully performed during a test applied to similar CEADS.

6.40.3_ EI ieal Snui ¢ hed talli I

7.10.3 Verification of the operational characteristics of auxiliary contacts

Sufjclalise'7.10.3 of IEC 62271-1:20072017 is applicable.

7.10.4 Environmental tests

Subclause 7.10.4 of IEC 62271-1:20072017 is—parthy applicable on a representative sample of
an auxiliary and control circuit with following limitations.

These tests do not apply for indoor switchgear and controlgear operated under normal service
conditions as defined by Clause 4 of IEC 62271-1:2017.

When the tests as stated in 7.10.4 of IEC 62271-1:20072017-are have been performed on the
separate components of a representative sample of an auxiliary and control circuit, no further
environmental tests are needed.
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Where this is not carried out,-theremaining-subelausesof6-10-56-6HHEC 62271-1:2007are7.10.4
of IEC 62271-1:2017 is applicable on a typical lay-out of the auxiliary and control circuits.

7.10.5 Dielectric test
Subclause 7.10.5 of IEC 62271-1:20072017 is applicable.

7.11 X-radiation test-procedure for vacuum interrupters

Subclause 7.11 of IEC 62271-1:20072017 is applicable for high-voltage functional units where

VackHHR mtarruntarce ara icad
S H Pt e—u5ea-

7.1p1 Temperature-rise tests
7.191.1 General

Thg purpose of this test is to check that the temperature increases of the @omponents when
addpted to the design of the CEADS in its entirety-operates-correcthyangd 'does not impair|the
life{time expectancy of the functional units and their interconnections. Theirlife-time expectancy
will|shall not be influenced if the acceptable limits of deterioration of insulation through thermal
effgcts are not exceeded. As stated in Clause 4, the functional cunits, which form part ¢f a
CEADS, shall comply at least with the requirements of their respeCtive standards. To endure
this| compliance, the relevant type tests can be carried out on each functional unit, being alpne
or ¢mbedded in the CEADS. In addition, as stated in thesintfoduction, potential interactipns
betyween devices-have-to shall be evaluated.

Two situations can be considered.

Thg temperature rise tests are previously performed on each functional unit alone. Then|the
purpose of the temperature-rise test on_the complete CEADS is to assess the possjble
intdractions, to define corresponding de-rating of the functional units if any, and to verify|the
temperature rise of the interconnections.

Thg temperature-rise tests are nof)previously performed on each functional unit alone. Then
the|purpose of the temperaturetrise test on the complete CEADS is to verify the temperafure
risg of the functional units_aceording to their respective standards and at the same time|the
temperature rise of the intergonnections.

7.101.2 Test conditions

Main functional Yunits and interconnections temperature-rise tests—will shall be performed
simultaneous{y.on a complete CEADS. In the case of already type-tested high-voltage functignal
unif and where it is considered that there is no significant influence of the temperature-risg¢ of
the |high-Violtage functional unit on the other functional units, or vice-versa, the temperature-fise
testneegd’shall notte include the current flowing in the main circuit of the high-voltage functignal
unii (see Figure 1). If it cannot be demonstrated otherwise a complete test of the CEADS-has
te shall be performed (see Figure 2). For the high-voltage functional unit the procedure of 7.5
of |EC 62271-200:2021 for metal-enclosed switchgear and controlgear or 6.5 of
{EC622714-200:2041—or |EC 62271-201:2014 for solid-insulation enclosed switchgear and
controlgear shall be applied.

NOTE 1 Reasons for concern could be, for example, where the temperature-rise values reported during the type
test are close to the acceptable limits, or the influence of other functional units on the power transformer feeder
during the temperature-rise test of the complete CEADS is so high that can be estimated that the influence on the
main circuit can compromise their rated values. In that case de-rating of the high-voltage functional unit is considered.

NOTE 2 Itis a common practice that the high-voltage functional unit operates at much lower current (load) than its
rated one. Taking this into account, the additional increase of temperature caused by operating as part of a CEADS
in most cases has no relevant influence on the required current capability of the high-voltage functional unit. In cases
where full load conditions are expected in the main circuit this assumption-weuld-ret cannot be valid.
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In case of high-voltage functional unit not previously type tested, a complete temperature-rise
test of the CEADS-has-te shall be performed, according to Figure 2.

The distribution of current at the low-voltage functional unit feeders shall be chosen to be the
worst condition in respect of heat generation.

NOTE 3 The low-voltage functional unit feeders comprise not only traditional electric distribution applications
outgoing feeders but incoming feeders from back-feeding installations such as low voltage side generating plants.

If low-voltage functional unit feeders are equipped with fuses, these fuses shall be present
ing test and shall represent the service conditions. As an option, the feeders can be fitted
with fuse-links instead of fuses. The rated power losses of the fuse-links used for the test\shall
be $tated in the type test report. Fuse-link power loss shall be determined by measurement or
altdrnatively as declared by the fuse-link manufacturer.

Thqg test shall be carried out in a test room in which the dimensions and insulation—-will shall
keep the ambient air temperature of the room-at-less-than40-°>C-with-a-variation-not-exceeding

1 KHnt-h-reading-during-the-measurementtestperiod within the limits speCified in 7.101.5]1.

Thg test room environment shall be substantially free from air currents, except those generdted
by heat from the equipment under test. In practice, this condition"is reached when the| air
velgcity does not exceed 0,5 m/s.

7.101.3 Test methods
7.1901.3.1 General
Tw¢ different testing situations are considered (see*7.101.1).

a) [The temperature-rise test-need shall not-te include the current flowing in the main circult of
the high-voltage functional unit becaitise the temperature-rise test on the high-voltpge
functional unit has been previously catried out and the influence of the other functional urits
is deemed to be not significant for.the temperature-rise of the high-voltage functional unjt in
the CEADS.

b) [The temperature-rise test-has-te shall include the current flowing in the main circuit of|the
high-voltage functional unitbecause the temperature-rise test on the high-voltage functignal
unit has not been previously carried out or the influence of the other functional unitp is
deemed to be significant on the temperature-rise of the high-voltage functional unit when
installed in the CEADS.

Thqg following test methods-may can be used:
— The preferred method requires the use of independent sources of current to supply|the

high~voltage and the low-voltage sides of the CEADS.

— , An alternative method-may can be used if the laboratory can provide only one sourcg of
current or the design of the CEADS makes the connection arrangements as descriped
by Figure T impossible. The alternative method IS applicable In case of situation a).

7.101.3.2 Preferred method
7.101.3.2.1 General

This method requires different connections of supply for the high-voltage and the low-voltage
sides respectively.

7.101.3.2.2 Connection of supplies
a) High-voltage side

According to the two situations described above, the following testing procedures shall be
used.
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If the test does not require to include the current flowing in the main circuit of the
high-voltage-/ew-veltage functional unit, the power transformer functional unit and the high-
voltage functional unit shall be connected to one current supply and the low-voltage-eutgoing
terminals of the-high-veltage/How-veltage power transformer functional unit shall be short-
circuited. The supply shall be connected to the incoming feeder of the high-voltage
functional unit. Refer to Figure 1.

If the test requires to include the current flowing in the main circuit of the high-voltage
functional unit, it-has-te shall be isolated-te from the T-off (power transformer feeder) and
two different supplies on the high-voltage side-are-te shall be used. The first one shall supply
the high-voltage main-ring circuit with its rated current. The second shall supply the high-

vottage-side-of-the-igh—rottagetHeow—roltagepowertransformerfunctionatunitthrough the
T-off of the high-voltage functional unit and the low-voltage-eutgeing terminals of thegh-
voltage—/tow-voltage power transformer functional unit shall be short-circuited ~Refef—to
Figure—2- Figure 2 graphically explains the connection of supplies under an assembly Yith
larger high-voltage main circuit.

Low-voltage side

The temperature-rise test on the low-voltage side shall be carried out'in"accordance \ith
10.10 of IEC 61439-1:20442020 and the following specific requirements.

The low-voltage functional unit shall be isolated from the-high-yeltageHow-voltage pojwer

transformer functional unit, as close as practicable to the-high-voltage-How-voltage power
transformer functional unit terminals. At a convenient point adjacent to the-high-voltageHpw-

voltage power transformer functional unit terminals, a short-circuit shall be applied to|the
connections between the-high-veliagellow-veoltage powertransformer functional unit and|the
low-voltage functional unit. Test current shall be applied to the low-voltage functional unit

via the-outgeoing feeders. lhe—dm#%ﬂen—e#thas—suppiy—eu#%—auhe—leww#age—eﬁgfmg

anr’lorc shall be chosento be the worstcase inresgect F heat aeneration- annr o FEiaute 1
SHHaEe-Gt HoBetHe-WorsStEasSe e3SPect eat refatHodt ~et+eH 1

TUTTo vV

=
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Short-circuit of low-voltage terminals Short-circuit of low-voltage interconnection

Key

@7 \‘/I\—Q'!itgal’jg_c m! !_Q_ \/{EIC:W-Q —@

High-voltage Transformer L_ow-voltage
side supply

side supply
b =]
TE
Short-circuit of Short-circuit of
low-voltage terminals low-voltage interconnection
High- Low-
voltage HS—voitage
H_igh-voltage Power Low-voltage
side supply transformer side supply
IEC

ufficient current to generate the total losses in accorfdarice with Step 1 and Step 2 of 7.101.3.3.3 for-tiguid-]
Hah-voltageew-veltage liquid-immersed power transformer functional unit or high-voltage rated current of

ype-high-veltagellow-voltage power transformerfunctional unit (see 7.101.4 step 2)

urrent determined by the power transformier functional unit rated power at its low-voltage side at the maxi

P T

urrent tapping
Figure 1 — Test diagram-in case of type-tested high-voltage functional unit

iled
dry-

num
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Short-circuit of

busbar low-voltage terminals Short-circuit of low-voltage
Short-circuit of High-
RN voltage
main circuit |
outgoing feeder Low-
O © S voltage
O
A\
Low-voltage
Transformer side supply
High-voltage
main circuit supply
N\~
I3 Iy 1,
High-voltage side
transformer supply
IE(
Open high-voltage Short-circuit of Short«cireuit of low-voltage
busbar low-voltage terminals interconnection
Short-circuit of High-
main circuit 1 voltage
ojutgoing feeder 1 A Low-
e S Ho— voltage
o
A\
Power L_ow-voltag b
High-voltage tfahsformer side supply
side supply

urrent tapping

High-voltage side

:

transformer supply

fated contin@us current of high-voltage main circuit

Figure 2 — Test diagram in case of non-type-tested high-voltage functional unit

1, gufficient current to generate thetotal losses of liquid-filled-high-veltageHow-voltage power transformer functional

unit or high-voltage rated current of dry-type-high-veltagelow-voltage power transformer functional unit [see
1.101.4 step 2)

urrent determined by the power transformer functional unit rated power at its low-voltage side at the maxifnum
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7.101.3.2.3 Application of test currents

a)

High-voltage side

For liquid filled-high-veltagellow-veltage power transformer functional unit the circuit is supplied

with sufficient current to generate the total losses of the—high-voltagellow-voltage power
transformer functional unit, at its reference temperature, using the method defined in

IEC 60076-2:2011.

NOTE 1 TFhis-test-canrequire A small percentage of current above the rated current flowing through the complete
circuit can be used so as to compensate for the-high-veltagellow-voltage power transformer functional unit no-load
losses.

NOTE 2 During the test, the resistance-wilt can vary according to the temperature of the-high-voltagellaw-volfage
powgr transformer functional unit. Thus, the test supply current is varied accordingly to maintain the generated logses
congtant and equal to the total-high-veltagefow-voltage power transformer functional unit losses throughout the fest.
For| dry type-high-voltageftow-voltage power transformer functional units, the simulated Ipad
method described in IEC 60076-11:20042018 shall be followed (see 7.101.4),

b) [Low-voltage side

Thg low-voltage circuit is supplied with the—ratedlow-voltage—carrent—of-thetested—high-
volfageow-voltage—transformerfunctionalunit current determined/by the power transformer
fungtional unit rated power at its low-voltage side at the maximum-current tapping.

7.101.3.3 Alternative method

7.1901.3.3.1 General

Thig method requires one single supply.

7.101.3.3.2 Connection of supply

Thg high-voltage functional unit and the-high-veltagellow-veoltage power transformer functignal
unif shall be connected and the-cutgeing-terminal feeders of the low-voltage functional unit shall
be short-circuited. The supply shalhbe connected to the incoming terminals of the high-voltage

fun

ctional unit (see Figure 3).
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Short-circuit circuit of low-voltage connections

High- Low- \
%Mﬁge W vnlt:lvge —I

022

High-voltage High-voltage/low-voltage
side supply transformer functional unit
[ 7 |
' TEC

Short-circuit circuit of
low-voltage connections

High- Low- \
@7 voltage voltage I

Hi_gh-voltage Power transformer
side supply functional unit

IEC

power transformer functional unit

Diagram of the temperature-rise test alternative method

D1.3.3.3 Application of test current

bn the CEADS is equippged with a liquid-immersed power transformer functional unit,

lication of test curregts.should follow the method as described in 7.3.2 of IEC 60076-2:2
sisting of the twofallowing consecutive steps.
b 1:

CEADS is supplied with sufficient current to generate the total losses of the—h|

methad defined in-therelevantproduct standard IEC 60076-2:2011.

power transformer functional unit, at its reference temperature, using

see

the
D11

gh-
the

NOTE The total power supplied to the complete prefabricated substation can be higher than the power transformer

total

Ste

rated losses due to the connection of the low-voltage switchgear assembly.

p 2:

The supply current is reduced so that the high-voltage rated current of the power transformer
is injected for 1 h in accordance with IEC 60076-2:2011.

At the end of the second step, the low-voltage and high-voltage switchgear temperature
measurements shall be made in accordance with 7.101.5.3 and 7.101.5.4.
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7.101.4

Test method for CEADS eqmpped W|th dry type power transformer functlonal
unit

For a temperature-rise test on a CEADS equipped with a dry-type-high-veliagellow-voliage
power transformer functional unit, the method for the temperature-rise test should follow the

simulated load method as described in IEC 60076-11:20042018 consisting of two consecutive
steps.

Step 1:

Thg open-circuit test shall be performed in such a manner that the rated operating voltpge
(three-phase) at rated frequency is applied to the low-voltage winding of the-high-veltage/pw-

power transformer functional unit via one of the-outgeing feeders of theow-voltpge
fungtional unit. The high-voltage winding is connected to the hlgh voltage functional‘unit. H|gh-
volfage main circuit is open (see Figure 4). Ophce
the|steady state condition of the windings and magnetic core-individual-é4inding has been
reaghed (see 14.3.2.4 of IEC 60076-11:2018), the temperature-rise of each 'winding of the {Iry-
typ¢ power transformer functional unit shall then be measured.

NOTE—This test can also be made by feeding the high-voltage winding of the-high-veltagefpw-
volfage power transformer functional unit via high-voltage functional unit. The low voltpge
winfing is connected to the low-voltage functional unit. Low=¥oltage main circuit is open.

Main circuit High- ~ Low-
open voltage A voltage

High-vottageriow- tow-voltage
voltage tfansformer side supply

functional unit
KX
IEC

Main circuit Kigh- Low-
open voltage voltage

Power transformer Low-voltage
functional unit side supply

IEC

\J

Key

noload current of the power transformer

Figure 4 — Diagram for the open-circuit test

Step 2:

The connection of supplies is made according to 7.101.3.3.2 (Figure 3) or 7.101.3.2.2 (Figure 1
or Figure 2).
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When the steady-state condition of the windings and magnetic core is achieved, the
temperature rises of-the-individual-windings—are each winding of the dry-type power transformer
functional unit shall be measured together with the temperature rises of the low-voltage
functional unit and the interconnections and high-voltage functional unit for case b) of 7.101.3.1.

For the steady-state conditions of dry-type—high-veltagellow-veoltage power transformer
functional unit refer to 14.3.2.4 of IEC 60076-11:20042018.

After completion of the two steps above the temperature rise of the power transformer functional
unit is calculated by the formula given in 14.3.2.2.2 of IEC 60076-11:20042018.

7.1015—Measurements
7.101.5.1 Measurements of the ambient air temperature

Thg ambient air temperature is the average temperature of the air surrounding the 'CEADS$. It
shalll be measured during the last-gquarter part of the test period or each test step (depending
on fest method) by means of at least four thermometers, thermocouples or othér temperatiire-
detgeting measuring devices equally distributed around the CEADS at about'the average he|ght
of ifs current-carrying parts and at a distance of about 1 m from the CEADS” The thermometers
or thermocouples shall be protected against air currents and undue influence of heat.

In grder to avoid indication errors because of rapid temperature chianges, the thermometerg or
thermocouples-may can be put into small bottles containing abeut half a litre of oil.

Dutling the last-quarter part of the test period or each test'step (depending on test method),|the
change of ambient air temperature shall not exceed~1<K in 1 h. The ambient air temperafure
dur|ng tests shall be more than +10 °C but less thap +40 °C. No correction of the temperatiire-
risgd values shall be made for ambient air temperatures within this range.

7.101.5.2 High-voltagellow-voltage Power transformer functional unit

In the case of already type-tested-high=voltagellow-veltage power transformer functional ynit,
the| top liquid temperature-rise for_\liquid-filled—high-veltagellow-veoliage power transformer
fungtional units shall be measured as given in IEC 60076-2:2011, or the average winding

temperature rises for dry-type-high-veltagellow-veltage power transformer functional units shall
be measured as given in IEC.60076-11:20042018.

In gddition to this, in the case of non-type-tested-high-voltagellow-voltage power transformer
fungtional unit measurement of the temperature-rise of the windings shall be performed

accprding to IEC(60076-2:2011—erECB60076-14:2004 for liquid-filled power transformer
fungtional unlts ar, IEC 60076 11 2018 for dry type power transformer functlonal units. —Eer—this

7.101<5.3 Low-voltage functional unit

The low-voltage functional unit temperature-rise shall be measured as given in 10.10 of
IEC 61439-1:20442020.

The air temperature in the location where electronic equipment-may can be installed shall be
measured. The temperature shall be within the service condition applicable to the contained
electronic equipment.

7.101.5.4 High-voltage functional unit

If this test is considered to be necessary or in case of non-type-tested high-voltage functional
unit—(see—6-5-2), a complete measurement—is—te shall be performed according to
IEC 62271-200:20442021 for metal-enclosed switchgear and controlgear or
IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear.
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The air temperature in the location where electronic equipment-may can be installed shall be
measured. The temperature shall be within the service condition applicable to the contained
electronic equipment.

7.101.5.5 Interconnections

The temperature of the high-voltage and low-voltage interconnections, their terminals and
accessible parts expected to be touched in normal operation shall be measured according to
7.5.6 of IEC 62271-1:2017.

7.1045-6—Acceptance—criteria
Thg CEADS is deemed to pass the test if:

a) fthe temperature-rise of the-high-veltagelflow-veltage power transformer functional unit dpes
not exceed the requirements of Clause 6 of IEC 60076-2:2011 for ligquid-filled—h{gh-

voltagellow-veoliage  power  transformer  functional units or Clause 10 | of
IEC 60076-11:20042018 for dry-type-high-veltagefow-voltage power transformer functignal

units. If the liquid-filled-high-veltagetow-voltage power transformer fupctional unit has been
tested previously only the top liquid temperature-nreeds-te shall be\checked;

b) [the temperature-rise and temperatures of the high-voltage functional units and high-voltage
interconnection do not exceed the requirements of 7.5.6 of IEC 62271-1:20072017;

c) [he temperature rises and temperatures of the low-voltagé functional unit and low-voltpge
interconnection do not exceed the requirements of 9.2%f1EC 61439-1:20442020;

d) ffor the accessible parts of CEADS the temperature-rise and temperatures do not excged
the requirements of 7.5.6 of IEC 62271-1:200£2017 for accessible parts expected tqg be
touched in normal operation.

NOTE |If the values for accessible parts expected to be“touched in normal operation are exceeded, additijonal
predautions, covers, barriers and access limitation-sheuld can be taken on site to avoid the risk of burns.

7.101.6 Temperature-rise due to solar radiation

In fase of outdoor installation of "CEADS, the effect of solar radiation could affect| its
performance. In order to evaluate‘the influence, CEADS can be subjected to a temperature fise
typ¢ test with the addition .ofYa simulated solar radiation in accordance with Annex @G of
IEQ 62271-202:2022. The purpose of the test is to determine the impact due to solar radiafion
in tgrms of additional temperature rise on main components of CEADS and on those accessjble
parfs expected to be tauthed in normal operation. If necessary, the required de-rating of CEADS
coulld then be determined.

7.102 Internakarc test
7.102.1 _General

ThgseAests are applicable to CEADS, intended to be qualified as class IAC with respedt to

pro ectionof nersaons in the event of an internal arc at hich-voltage functional unit side
= ~ ~

These tests cover the cases of faults resulting in an arc occurring inside the CEADS in the
high-voltage functional unit and the high-voltage interconnection. The effectiveness of the
design of the CEADS to provide protection to persons in case of an internal arc can be verified
by testing according to Annex A.

CEADS are generally intended for installation in closed electrical operating areas, where, in
principle, only authorised personnel can enter. However, the employees of-a—factery an
industrial facility not in charge of the operation of the high-voltage functional unit, can stand
occasionally in the proximity of a CEADS. As they are not aware of the risks involved, they are
considered to be general public in the context of this document. Consequently, the document
considers both accessibility types A and B, as in IEC 62271-200:20442021 for metal-enclosed
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switchgear and controlgear or IEC 62271-201:2014 for solid-insulation enclosed switchgear and
controlgear.

IAC-A is intended to verify the protection of operators when operating the CEADS and is based
on a restriction to authorised persons only (Accessibility Type A, see 5.102.2).

IAC-B is intended to verify the protection of the general public around the CEADS with
unrestricted access (Accessibility Type B, see 5.102.2).

The manufacturer shall indicate which parts of the CEADS are classified as accessible during
an Ilnternal arc event and which are defined as high-voltage operating side(s) according to|the
tesfed IAC classification.

Thig IAC classification is intended to offer a tested level of protection to persans/(including
opgrators) around CEADS in the event of internal arcs in normal operating conditions and yith
its high-voltage functional unit in normal service position.

NOTIE This document covers only internal arcs occurring in the high-voltage side ofythe”CEADS, including high-
voltage-interconnections (e.g. between high-voltage functional unit and-high-veltageflow veltage power transfofmer
functional unit). Internal arcs within the-high-veltage/low-veltage power transformer‘functional unit or the low-voltage
functional unit are not taken into account (see 6.103 for explanation of this exclusion).

Intgrnal arcs in a CEADS can occur in a number of locations,'and can cause various physijical
phgnomena. For example, the energy resulting from an are. developed in open air within|the
CEADS or in any insulating fluid within the enclosure of any of the high-voltage functional upits
wiltlcan cause an internal overpressure and local overheating which-wilt can result in mechanjical
and thermal stressing of room or the enclosure (if.@ny) containing the CEADS. Moreover,|the
maferials involved-may can produce hot decompaesition products, either gaseous or vaporgus,
which-may can be discharged around the CEADS:

Thqg Internal Arc Class (IAC) makes allowange for internal overpressure acting on covers, doprs,
flogr(s), etc. It also takes into consideration the thermal effects of arc or its roots on |the
endlosure and of ejected hot gases and-glowing particles, but not damage to internal partitigns,
shutters or other internal installations not being accessible in normal operating conditions.

Thqg internal arc tests described below does not cover all effects that-may can constitufe a
hazard, such as the presence of gases with potential toxic characteristics that can be pregent
aftgr the fault, or the hazard of propagation of fire after an internal arc to combustible materfials
or gquipment placed.inithe proximity of the CEADS.

7.102.2 Test conditions

To pe qualified as class IAC-A and/or IAC-B a CEADS shall be subjected to-twe a different fest
series, one*on the high-voltage functional unit and-ene, if applicable, on the high-volthge
intjrconnections. To be qualified as class IAC-AB the CEADS shall be subjected to the [est

serjes for IAC-A and IAC-B.

For required tests, see Figure A.7, Figure A.8, Figure A.9 and Figure A.10, showing the
principles for the selection of tests and the corresponding number and type of tests to be
performed.

The internal arc test shall be performed on a complete CEADS to ensure that the influence of
all devices is represented. If any device is used to limit the duration of the arc (for example
protection relay, fuses), it-may can be operative during the test but the part of the CEADS
protected by the device shall be classified per the actual duration of the arc. The test current
shall be maintained for the rated short-circuit duration of the main circuit.

As an exception, the test on high-voltage functional unit might be not necessary, provided that:
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this functional unit has been previously internal arc-tested classified according to 5.103 of
IEC 62271-200:20442021 for metal-enclosed switchgear and controlgear or 4.101 of
IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear, in a test
arrangement equal or more onerous than the actual installation conditions in the CEADS;

it can be proven that the other components of the CEADS do not affect the behaviour.

In the case where open-air fuse-bases devices are used as high-voltage functional unit, a three-
phase test shall be performed at the feeding side of the fuse-bases.

7.102.3 Arrangement of the equipment

Thdg

7.1

Thd

7.1
AG

following points shall be observed:
tests shall be carried out on a CEADS not previously subjected to arcing, or, ifijsubjected,
being in a condition which does not affect the result of the test;

the CEADS shall be fully equipped, including high-voltage interconnection. Mock-up$ of
internal components that-will shall not be exposed to the arc are permitiéd provided they
have the same volume and external material as the original components;

when the CEADS is connected to earth, the connection shall be dt'\the point provided.
D2.4 Test procedure

method to verify the internal arc classification is definedvin A.6.

D2.5 Criteria to pass the test
EADS is qualified as class IAC (according to_ the relevant accessibility type) providing that:

the five criteria as in 7.105.5 of IEC 62271-200:20442021 for metal-enclosed switchdear
and controlgear or 6.105.5 of IEC 62271-201:2014 for solid-insulation enclosed switchdear
and controlgear have been met after the“internal arc test on the high-voltage functional Unit,

NOTE Where the design of the CEADS \includes a space below the floor to receive the exhausting gases| the
behaviour of the floor-sheuld-be is assessed from the point of view of the safety of the operator standing on it.

where applicable (see Figute A.9 and Figure A.10), the following criteria have been met
after test on the high-vaoltage interconnections:

Criterion no.1 Barriers, obstacles or enclosures of the high-voltage interconnection, if
anyare not moved or deformed further than the position of the indicatprs.

Criterion no.2 ~ No material projections of an individual mass above 60 g or more fallinp to
the floor in the immediate vicinity of the assembly (in the case of accessjble
sides, this means between the assembly and the indicator rack).

Criterion.no.3  Arcing does not cause holes in the accessible side of the enclosure of|the
high-voltage interconnection-if-this-side-is-completelyclosed.

Criferion no.4  Indicators do not ignite due to the effect of flames or hot gases.

Should they start to burn during the test, the assessment criterion-may can
be regarded as having been met, if proof is established of the fact that
glowing particles rather than hot gases caused the ignition. Pictures taken
by high-speed cameras, video or any other suitable means can be used by
the test laboratory to establish evidence.

Indicators ignited as a result of paint or stickers burning are also excluded
from the assessment.

Criterion no.5  If the high-voltage interconnection is protected by an enclosure connected
to earth, this enclosure remains connected to its earthing point.

7.102.6 Test report

The following information shall be given in the test report:
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description of test object: comprehensive list of drawings and documents to identify critical
aspects of the design regarding gas cooling, exhausting path or arrangement of cable ducts

if used to exhaust gases;

ratings and description of the CEADS with a drawing showing the main dimensions, details

relevant to the mechanical strength, the arrangement of the pressure relief flaps and
method of fixing the CEADS to the floor and/or to the walls;

the

high-voltage functional unit type and ratings, as well as a specific mention to high-voltage

functional unit internal arc classification, if any;
type of high-voltage interconnections;

7.1

Theg
par
or 1
the

Arrangement of the test connections;
spatial dimensional arrangement of main components;

the ceiling height for installation or the relative distance between the upper part)of the
pbject and the ceiling of the room or building;

point and method of initiation of the internal arc;

drawings or photographs of test arrangement (room simulation, testrobject and moun
frame of indicators) with respect to the type of accessibility (A or B), @perating side (F,
R) and installation conditions;

applied voltage and frequency;

for the prospective or test current:

a) RMS value of the AC component during the first three half cycles;

b) highest peak value;

c) average value of the AC component over theyactual duration of the test;
d) test duration of arc fault current;

oscillogram(s) showing currents and voltages;

assessment of the test results, including a record of the observations in accordance
7.102.5;

photographs of the test object under test, before and after test;
other relevant remarks.

brrangement of cable duets-if used to exhaust gases-
D2.7 Extension of validity of test results
of it can be-extended transferred to another one, provided that the original test was eq

one tested.in all of the following-respects characteristics:

arc current and arcing time;

est

ing
| or

vith

validity of the results of a test carried out on a particular CEADS design or representative

ual

hore onerous-and that the-tatter design under consideration can be considered as similgr to

direcCtions of gas flow from the internal arc;

NOTE

dimensions of the tested compartments and layout of the CEADS;
structure and mechanical strength of the compartments and partitions, if any;

performance of the pressure release device, if any.

accordance with IEC TR 62271-307 [8].

7.103 Verification of making and breaking capacities of high-voltage functional unit

If applicable, the assessment of the high-voltage functional unit assembly of the CEADS can be done in

Subclause 7.101 of IEC 62271-200:206442021 for metal-enclosed switchgear and controlgear
or 6.101 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear is
applicable with the following addition:
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It is not required to repeat the type tests to verify making and breaking capability on previously
type-tested components, provided that-the-service-conditions-in-the CEADS-are-similarto-the
testing-conditions mechanical, thermal and electrical conditions during test are representative
of the service conditions when installed in the CEADS.—Peossible—mechanical,—thermaland
electrical-influences have to be considered.

7.104 Mechanical operation tests

Subclauses 7.102 of IEC 62271-200:20442021—anrd—10-143—of tEC64439-4:2041 for metal-
enclosed SW|tchgear and controlgear and 6. 102 of IEC 62271 201 2014 for SO|Id msulatlon

Mecg¢hanical operation test-need shall not be repeated if the functional units| have bgen
preyiously type tested, provided that the installation of the functional unit within the CEADS
dodgs not impose conditions that could influence negatively the operation. In"case of doubt|the
tes{ shall be repeated in the real installation conditions.

7.105 Mechanical stability test

Fhe

Thg type tests for the complete assembly shall include & test for stability. The test shall be
conducted with care to ensure that the equipment cannpt topple in an uncontrolled manner. [The
confiplete CEADS shall be lifted, by the specified lifting<lugs, to verify the assembly stability| for
saf¢ handling and operations.-Fhe A second test shall'comprise lifting one side of the equipment
by [15° to check that there is no toppling. Whenagreed between manufacturer and user, fhis
lasf test can be repeated to check stability liftingfrom any of the sides.

NOT|E It is suggested that the equipment can be supported with a crane during the test.
7.106 Pressure withstand test for gas-filled compartments

Sufjclause 7.103 of IEC 62271-200:20442021 is applicable with the following addition:

Pressure withstand test for gas-filled compartments shall not be repeated if the functional upits
havie been previdusly type tested, provided that the installation of the functional unit within|the
CEADS does¢pot impose conditions that could influence negatively the tightness. In cas¢ of
doybt, the test'shall be repeated in the real installation conditions.

7.1p7_ Measurements of leakage currents of non-metallic enclosures

When the high-voltage interconnection is totally or partially covered by a non-metallic enclosure
the following tests shall be made in order to check compliance with the requirement of item d)
of 7.2.101.5.

At the discretion of the manufacturer, the main circuit shall be connected either to a three-phase
supply of power-frequency voltage equal to the rated voltage of the high-voltage functional unit,
with one phase connected to earth, or to a single-phase supply of a voltage equal to the rated
voltage. The live parts of the main circuit-being shall be connected together. For three-phase
tests, three measurements shall be made with the different phases of the supply successively
connected to earth. In the case of single-phase tests, only one measurement is necessary.
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A metal foil shall be placed in the most unfavourable situation for the test on the accessible
surface of the insulation providing the protection against contact with live parts. In case of doubt
about the most unfavourable situation, the test shall be repeated with different situations.

The metal foil shall be approximately circular or square, having an area as large as possible
but not exceeding 100 cm2. The enclosure and the frame of the-metal-enclosed-switchgear
high-voltage functional unit and—eentrelgear the power transformer shall be earthed. The
leakage current flowing through the metal foil to earth shall be measured with the insulation dry
and clean.

If tfe"value of the Teakage current measured Is more than U,5 mA, the insulating suriace,dpes
not|provide the protection required in this document.

It i3 not necessary to measure leakage currents, if earthed metal parts are arranged in[ an
appropriate manner to ensure that leakage currents cannot reach the accessible'parts of|the
englosure.

7.108 Weatherproofing test

When agreed between manufacturer and user, a weatherproofing test.can be made on outdoor
CEADS. A recommended method is given in Annex C of IEC 62271¥1:20072017.

7.109 Tightness and mechanical strength for liquid filled-compartments

If fhe enclosure is of hermetically sealed type @nd completely liquid filled, 11.8| of
IEQ 60076-1:2011 is applicable with the following addition:

Thqg test shall be performed on a complete CEADS to ensure that the influence of all devicels is
repfesented.

NOTE Mechanical withstand tests specified in\EN 50464-4 [9] and IEEE C57.12.00 [10] can be considerefl as
altefnative test method references for corrugated tanks of liquid filled-high-veltagetow-voliage power transfofmer
functional unit.

7.110 Measurement or calculation of electromagnetic fields
General guidance regarding the measurement or calculation of electromagnetic fields is given
in IEC TR 62271-208:2009.

8 |Routine tests

8.1 Genetal

Clapse @ of IEC 62271-1:2017 is not applicable for CEADS.

The routine tests shall be made on each complete CEADS at the manufacturer’s factory to
ensure that the product quality is in accordance with the equipment on which the type tests
have been carried out.

Due to the special design of this equipment it-may can be practical to test more than one
functional unit at the same time.

The routine tests comprise the following:

o dielectric test on the main circuit (8.2);
e tests on auxiliary and control circuits (8.3);

e measurement of the resistance of the main circuit (8.4);
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tightness test (8.5);

design and visual checks (8.6);

mechanical operation tests on high-voltage functional units (8.101);
pressure tests of gas-filled compartments (8.102);

tests of auxiliary electrical, pneumatic and hydraulic devices (8.103);
measurement of the resistance of the windings (8.104);

measurement of the voltage ratio (8.105);

If the components of the CEADS have been routine tested befarelin accordance with t

reld

conpponents are modified during manufacturing of the CEADS!

8.2
8.2

Onlly parts of CEADS not previously routine tested 'shall be tested.

8.2

The
unif
pov

Int
wit

volfageow-voltage power transformer functional unit as stated in 8.2.103. Test voltage val

wit
the
acg|

rmeasurementof the shrortcircuitimpedanceandtoadtosses(8-1067;
measurement of non-load losses and current (8.107);

inspection of the low-voltage functional unit, including inspection of wiring and, ifnecess
electrical operation test (8.108);

checking of protective measures and of the electrical continuity of the proteetive circuit
the low-voltage functional unit (8.109);

tests after assembly onsite (8.110).

vant standards, these tests shall not be repeated unles$)the characteristics of

Dielectric tests on the main circuit

101 General

102 Dielectric tests on high-voltage functional unit

tests-will shall be carried out with:the-high-veltagellow-veoltage power transformer functig
isolated from the high-voltage functional unit. For this purpose, the switching device of
er transformer feeder circuit,*if-any, shall be in open position.

nis case, for practical reasons, the switching device of the power transformer feeder cir|
shall not be part of the tested equipment. Therefore it shall be tested together with the-h|

shall be those of\the-high-voltage/low-veltage power transformer functional unit. A test
switching deyice’ of the power transformer feeder circuit in open position shall be inclu

prding to 8.2-0f IEC 62271-1:2017.-FThe-folowing-tests-are-applicable:

ary,

5 of

heir
the

nal
the

cuit
lgh-
ues
vith
Hed

Vol

age limiting devices such as surge arresters and voltage transformers, if part of

the

high-voltage functional unit, shall be disconnected during routine dielectric tests.

8.2.

If the

and high-voltage interconnection

-high-voltage/low-voltage
tested, IEC 60076-1:2011 shall be followed.

103 Dielectric tests on-high-veoltagel/low-veoltage power transformer functional unit

power transformer functional unit has not been previously routine

The testing voltage-will shall be applied through the high-voltage functional unit or the low-
voltage functional unit. Only the switching devices that are in series in the supply circuit are
closed, all other switching devices are in open position. The following tests are applicable:

Applied voltage test (AV) (Clause 10 of IEC 60076-3:2013);
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e Induced voltage withstand test (IVW) (11.2 of IEC 60076-3:2013).
8.2.104 Dielectric tests on low-voltage functional unit and low-voltage interconnection

As the purpose of this test is to test only the low-voltage functional unit and low-voltage
interconnection, the low-voltage interconnection—will shall be disconnected from the—high-
voltagellow-veltage power transformer functional unit. The testing voltage-will shall be applied

at the—high-veoltagellow-voltage power transformer functional unit side of the low-voltage
interconnection. The switching devices that are in series in the supply circuit are closed.

The following tests are applicable:

o [(dielectric tests (11.9 of IEC 61439-1:20442020);
o |verification of insulation resistance (11.9 of IEC 61439-1:20442020).

8.3| Tests on auxiliary and control circuits

Sufjclause 8.3 of IEC 62271-1:20072017 is applicable.

8.4 Measurement of the resistance of the main circuit

Thi¢ tast shall ha earried out on th
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Suliclause 8.4 of IEC 62271-1:2017 is only applicable¢for” high-voltage functional unif of
CEADS-G.

8.5| Tightness test

(4
(7).

In the case that they have been routine-teste@daccording to their relevant standards, ther
no peed to conduct this test.

In gther case, the following tests are applicable:

e [a tightness test as stated in 85 of IEC 62271-1:20072017 shall be carried out for h|gh-
voltage functional unit.

e [a leak test with pressure according to 11.8 of IEC 60076-1:2011 for liquid-filled—h{gh-
voltagellow-veoltage power transformer functional unit or a tightness test according to 11.3
of IEC 60076-15:2015 for gas-filled-high-veltagellow-voltage power transformer functignal
unit.

8.6/ Design and-visual checks

Suljclause 8.6 of IEC 62271-1:20072017 is applicable.

8.1p1(Mechanical operation tests on high-voltage functional unit

Subclause 8.102 of IEC 62271-200:26442021 for metal-enclosed switchgear and controlgear
or 7.102 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear is
applicable for the high-voltage functional unit.

8.102 Pressure tests of gas-filled compartments

Subclause 8.103 of IEC 62271-200:206442021 for metal-enclosed switchgear and controlgear
or 7.103 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear is

applicable-with-thefollowing-addition for the high-voltage functional unit.
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8.103 Tests of auxiliary electrical, pneumatic and hydraulic devices

Subclause 7.104 of HEC62271-200:2041—or IEC 62271-201:2014 is applicable for solid-
insulation high-voltage functional unit.

8.104 Measurement of the winding resistance

If the-high-veltagellow-voltage power transformer functional unit has not been previously routine
tested, 11.2 of IEC 60076-1:2011 for liquid-immersed power transformer or 14.2.1 of
IEC 60076-11:20042018 for dry-type power transformer shall be applied.

8.105 Measurement of the voltage ratio and check of phase displacement

If the-high-veltagellow-voltage power transformer functional unit has not been previously roufine
tesfed, 11.3 of IEC 60076-1:2011 for liquid-immersed power transformer or 14.2.2| of
IEQ 60076-11:20042018 for dry-type power transformer shall be applied.

8.106 Measurement of the short circuit impedance and load losses

If the-high-voltagefow-voltage power transformer functional unit has not been previously routine
tesfed, 11.4 of IEC 60076-1:2011 for liquid-immersed powerntransformer or 14.2.3| of

IEQ 60076-11:20042018 for dry-type power transformer shall be ‘applied.

8.107 Measurement of no-load loss and current

If the-high-voltagefow-voltage power transformer functienal unit has not been previously routine
tesfed, 11.5 of IEC 60076-1:2011 for liquid-imnyersed power transformer or 14.2.4{ of
IEQ 60076-11:20042018 for dry-type power transfofmer shall be applied.

8.198 Inspection of the low-voltage functional unit, including inspection of wiring-and;

if-necessary;-electrical operationtest, operational performance and function

If the low-voltage functional uniti\'has not been previously routine tested, 11.10| of
IEQ 61439-1:20442020 shall be applied.

8.109 Checking of protective measures and of the electrical continuity of the protective
circuits of the lowtvoltage functional unit

If the low-voltage functional unit has not been previously routine tested, 11.4| of
IEQ 61439-1:20442020 shall be applied.

8.110 Tests after CEADS assembly on site

In the exceptional case where for practical reasons manufacturer and user agree to transport

the|CEADS unit dismantled,-additional-tests-may-be-made some of these routine tests car| be

repgated on site by agreement between manufacturer and user, to assure that the assenllbly
prO.,ebb frasbeencarriedout bUHeLlly

9 Guide to the selection of CEADS (informative)

9.1 General

Subclause 9.1 of IEC 62271-1:2017 is not applicable to CEADS.

CEADS-may can be constructed in various forms that have evolved with changing technologies
and functional requirements. The selection of CEADS essentially involves an identification of
the functional requirements for the service installation that best meets these requirements.

Such requirement should also take account of applicable legislation and user safety rules.
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Table 3 to Table 5 provide a summary of the considerations for specifying CEADS.

9.2 Selection of rated values

Subclause 9.2 of IEC 62271-1:2017 is not applicable to CEADS.

For a given duty in service, the CEADS is selected by considering the individual rated values
of its components required by normal load condition and in the case of fault conditions.

It is desirable that the rated values are chosen as suggested in this document regarding the
chdracteristics of the system as well as ifs anficipated future development. The complete {idt of
ratings is given in Clause 5. Other parameters, such as local atmospheric and .climptic
conditions and the use at altitudes exceeding 1 000 m, shall also be considered.

NOT[E The power transformer rated total losses takes account of any local legislation regarding“the amoupt of
lossgs.

9.3 Cable-interface considerations

Subclause 9.3 of IEC 62271-1:2017 is applicable to CEADS.

9.4] Continuous or temporary overload due to changed service conditions

Sufjclause 9.4 of IEC 62271-1:20072017 is only applicable for’high-voltage functional unit.

In dase of variable load conditions, IEC 60076-7:2018-fer-eil-inmersed-high-veltageflow-volipge
minferal oil-immersed power transformer functional unit and IEC 60076-12:2008 for dry-type
higJL—ve#ageAew—ve#age power transformer functional unit are applicable.

Under those changed conditions, possible intéractions between functional units-may can ogcur
and their temperature rise limits, according+to their individual standards,-may can be exceefed
even due to the interaction between them. Those interactions-have-toe shall be considered when
selg¢cting the CEADS.

9.5|] Environmental aspects

Suhclause 9.5 of IEC 622741:2017 is applicable for CEADS.

9.101 Selection of(internal arc classification

When selecting. anCEADS, the probability of internal faults should be properly addressed, yith
thelaim to pravide an acceptable protection level for operators and for the general public.

Thi$ protection is achieved by reducing the risk to a tolerable level. According| to
ISQ/IEC Guide 51:2014 [11], risk is the combination of the probability of occurrence of harm

Therefore, the selection of a suitable CEADS, in relation to an internal fault leading to an arc,
should be governed by a procedure to achieve a tolerable level of risk. Such a procedure is
described in Clause 6 of ISO/IEC Guide 51:2014. This procedure is based on the assumption
that the user has a role to play in the reduction of risk.

For guidance, Table 1 gives a list of locations where experience shows that faults are most
likely to occur. It also gives possible causes of failure and possible measures to decrease the
probability of internal arc faults. Other measures-may can be adopted to provide the highest
possible level of protection to persons in the case of an internal arc. These measures are aimed
to limit the external consequences of such an event. Table 2 gives examples of measures
limiting the consequences of internal arc faults.
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For both-classes types of accessibility, it is important to realise that the test for internal arc
classification relates to a given configuration of the CEADS in respect of type and position of
the-high-veltagetlow-voltage power transformer functional unit, high-voltage functional unit and
low-voltage functional unit. The outcome of the test is dependent of the specific type of
switchgear in the CEADS. The decision of an Internal Arc Classification restricts the free choice
of high-voltage functional unit in the CEADS.
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Table 1 — Locations, causes and examples of measures
decreasing the probability of internal arc faults

(1)

(2)

(3)

Locations where internal faults

are most likely to occur

Possible causes of internal
faults

Examples of possible preventive
measures

Cable compartments

Inadequate design

Selection of adequate dimensions.
Use of appropriate materials.

Faulty installation

Avoidance of crossed cables connections.

Checking of workmanship on site. Correct
torauo.

Failure of solid or liquid
insulation
(defective or missing)

Checking of workmanship and/or dielectri
test on site. Regular checking of liguid
levels, where applicable.

Dis
Swi
Ear

Connectors
tches
hing switches

Mal-operation

Interlocks. Delayed reopening. Independe
manual operation. Making(Capacity for
switches and earthing switches. Instructio|
to personnel.

ns

Bol

ed connections and contacts

Corrosion

Use of corrosion inhibiting coating and/or
greases. Use of\plating. Encapsulation,
where possible.

Faulty assembly

Checking ‘é¢f)workmanship by suitable megns.

Correct torque. Adequate locking means.

Ins

rument transformers

Ferroresonance

Avoidance of these electrical influences b
suitable design of the circuit.

Short circuit on low-voltage
side of voltage transformer

Avoid short circuit by proper means e.g.
protection cover, low-voltage fuses.

Cir

uit breakers

Insufficient maintenance

Regular programmed maintenance.
Instructions to personnel.

All locations Error by personnel Limitation of access by
compartmentalisation. Insulation embeddgd
live parts. Instructions to personnel.

Ageing under electric stresses |Partial discharge routine tests.

Pollution, moisture, ingress of | Measures to ensure that the specified

dust, vermin, etc. service conditions are achieved (refer to
Clause 4). Use of gas-filled compartmenty.

Overvoltages Surge protection. Adequate insulation co-
ordination. Dielectric tests on site.

Intdrconnections Failure of insulation Use of adequate clearances, phase-to-phase
and phase-to-ground.

Use of insulated interconnections, shieldeld

type preferred.

Table 2 - Examples of measures limiting the consequences of internal arc faults

Rapid fault clearance times initiated by detectors sensitive to light, pressure or heat or by differential busbar
protection.

Remote control.

Pressure relief devices, pressure resistant enclosure (including current limiting devices, arc eliminating devices,

etc.

).

Application of power transformer protection with individual circuit-breaker or suitable fuses in combination with

switching devices limiting the let-through current and fault duration.

Gas flow control and gas flow cooling devices. (pressure relief ducts or chimneys, etc.).
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As a guide for the selection of an adequate CEADS, with respect to internal arc faults, the
following criteria-may can be used:

o where the risk due to an internal arc fault is considered negligible: a CEADS class IAC-A
and/or IAC-B is not necessary;

e where the risk due to an internal arc fault is considered to be relevant: only CEADS class
IAC-A and/or IAC-B should be used.

For the second case, the selection should be made by taking into account the foreseeable
maximum level of current and duration of the fault, in comparison with the rated values of the

tested =Yall ||pmnnf_

Parts of a CEADS protected by devices that limit the duration of the fault-may candeegted
with such devices operative and then, after passing the test, IAC rated for the actaal ‘duration
of the arc. If the remaining parts of the CEADS are rated to the maximum level-of,current gnd
durgtion of the fault foreseeable in the network, it is admissible to take adyantage of |the
opdration of the protection and use the CEADS in this application by agreément between|the
user and the manufacturer.

In addition, the installation instructions of the manufacturer should be followed (refef to
Clapse 11).

Th location-of nersonnel durina-an-internal are evant is imddortan he manufacturer cshaduld
g0 CatHo R o+ persoRhRerGurinRganihearaFfcevVe RIS HR e aht—neRahtiacturer—SngthG
indileate which narte of the CEADS are accessible acecording to-the testina arranaement bnd
HRacate-WHCHPARSoO e oeENGo a6 aCCesSSite; aCCo IR gtometesHRgarfanRgementpha
theluser should follow thae instruction —carefully  Allagwiha nersonnel to enter an area lnot
e User—SnouicFohowtthehsStuctHoR—Garetthy-—~ @MW gpersofherto—enter—anafrea ot

Intgrnal arc classification gives a tested level of‘protection of persons under normal operating

conditions as defined in 7.102.1.——is—ret-concerned—with—personnelprotection—urder
maintenance-conditions-with-service-continygitl- The location of personnel during an internallarc

evelnt is important. The user should copsider with care when allowing personnel to enterl an
aref not designated as accessible by the manufacturer that could lead to the risk of persornnel
injury.

9.102 Infermation Summary of technical requirements and ratings for CEADS

Tahle 3 to Table 5 provide a’summary of the considerations for specifying CEADS ratings.



https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

— 60 -

IEC 62271-212:2022 RLV © |IEC 2022

Table 3 — Summary of technical requirements, ratings for CEADS — Service conditions

Information Clause of Reference to User
this requirement
document s as
appropriate
Ambient air temperature: 4 High-voltage functional unit

IEC 62271-1:20072017

Average °C
M|n|.mum °c Low volltsgeezlznscéﬁnal unit
Maximum C Power transformer functional unit
IEC 800768-1 or IEC 80076811
Solfr radiation W/m?2 IEC 60721-2-4:49872018
Altifjude m high-voltage:lEGC 62271-1:2007
Pollution level IEC TS 60815 (all parts)
Ice |coating IEC 62271-1:20072017
Wind-driven sand IEC 60721-2-2:2012
Wind-driven snow IEC 60721-2-2:2012
Wind m/s 1EC 82271-1:2007
Corjdensation or precipitation IEC 60721-2-2:2012
Vibfation a
Risk of earth tremors a
Risk of other vibrations IEC,60721-1:1990,
IEC 60724%1:1990/AMD:1:1992 and
IEG60721-1:1990/ AMD2:1995
Indyiced electromagnetic disturbance | Class IEC 62271-1:20072017

in secondary system

a8 JFor high-voltage functional unit in a CEADS installed\in places where earthquakes are likely to occur,

severity level according with IEC 62271-210:2013 should be specified by the user.

the

Table 4 - Summary of technical requirements, ratings for CEADS -

Ratings of the CEADS

Information

Subclause of
this document

Reference to

User to indicate
requirement a
appropriate

-3

Rated voltages 5.2 High-voltage: functional
unit IEC 62271 1:2017
Low-voltage functional
unit IEC 61439-1
Power transformer
functional unit
IEC 60076-1:2011
high-voltage kV
lowfvoltage V
Nominal voltages 10.2
high-voltage kV
low-voltage \%
Number of phases 10.2
Type of high-voltage neutral 10.2 User
earthing
Maximum expected value of earth kA
fault current
Type of low-voltage neutral earthing 10.2 User
Maximum expected value of earth kA

fault current
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Information

Subclause of
this document

Reference to

User to indicate
requirement as
appropriate

Rated power and total losses of kVA 5.101 IEC 60076-1:2011

CEADS KW

Sound level dB Annex B IEC 60076-10:2016

Internal arc classification IAC 5.102 Y/N

Classified sides F/L/R

Accessibility type A

Fadlt current and duration kA, s

Acqdessibility type B

Fadlt current and duration kA, s

Rated insulation levels 5.3

Corphmon value kV orV IEC 60076-3:2013

Rated short-duration power- kV or V

frequency withstand voltage

Rated lightning impulse withstand kV or V

voltage

Acrpss isolating distance

high-voltage: kV or VvV IEC €2271-1:20072017

low}voltage: kV or V IEC'61439-1:20442020
IEC 60947-1:2060672020

Rated short-duration power- kV or V

frequency withstand voltage

Rated lightning impulse withstand kV or V

voltage

Rated frequency Hz 5.4

Rated-nermal continuous current for 5.5

maipn circuits

high-voltage: A IEC 62271-1:20072017

lowtvoltage: A IEC 61439-1:20442020

Rated short-time withstand currents 5.6

high-voltage: kA IEC 62271-1:20072017

lowtvoltage: kA IEC 61439-1:20442020

Earthing circuit: kA IEC 62271-1:20072017

Rated peak withstand currents 5.7

high-voltage: kA IEC 62271-1:20072017

lowfvoltage: kA IEC 61439-1:20442020

Earthirgetretit: A HEC-622F~+200+204F

Rated durations of short-circuit 5.8

high-voltage: s IEC 62271-1:20072017

low-voltage: s IEC 61439-1:20442020

Power transformer: s IEC 60076-5:2006
IEC 60076-11:20042018

Earthing circuit: s IEC 62271-1:20072017
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Information Subclause of Reference to User to indicate
this document requirement as
appropriate
Rated supply voltage of closing and high- 5.9 IEC 62271-1:20072017
opening devices and of auxiliary voltage )
and control circuits IEC 61439-1:20442020
low-
voltage

Closing and tripping: \%
Indication: \%
COlluui. A
Ratlad supply frequency of closing 5.10
and opening devices and of
auxjliary and control circuits
high-voltage: Hz IEC 62271-1:20072017
lowfvoltage: Hz IEC 61439-1:20442020
Ehopeele s nte cn oo K 4.4.2 e
temjperature rises
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Table 5 — Summary of technical requirements, ratings for CEADS —
Design and construction of the CEADS

CEADS

(Sub)clause of
this document

Reference to

User to indicate
requirement as
appropriate

Deg
for

Deg
tran

app

Deg
vol

Deg
vol

Deg
for

Ded
con

6.14

IEC 60529:1989,
IEC 60529:1989/AMD1:19
99 and
IEC 60529:1989/AMD2:20
13

ree of protection of the CEADS
ndoor application

ree of protection of the power
sformer functional unit for indoor
lication (if different)

ree of protection of the low-
age functional unit (if different)

ree of protection of the high-
age functional unit (if different)

ree of protection of the CEADS
butdoor application

ree of protection of exposed
ductors and/or bushings

Typ
Typ
hig

con

low|
con

Po

e of CEADS
e of components:

-voltage switchgear and
trolgear

voltage switchgear and
trolgear

er transformer

G/A/

C.1

User

Rat]
CE

Po

Log

No-

Shd

ed power and total losses of
ADS

er

d loss P,

oad loss Py

load-current/
e}

rt-eireuit impedance

Ten

hperature rise

kVA

5.101

IEC 60076-1:2011
IEC 60076-11:20042018

IEC 60076-2-2011

Insulation

IEC-60076-3:2013

Materials of the enclosures

6.104

IEC 60076 (all parts)
IEC 62271-200:20442021
IEC 62271-201:2014

Surface treatment of the enclosures

10.2

Mechanical impact energy

6.101

Mechanical stresses by

sno

w load of the roof

roof loads

wind pressure

N/m?2
N/m?2
N/m?2

6.101
10.2
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CEADS (Sub)clause of Reference to User to indicate
this document requirement as
appropriate
Dimensions and weights 10.3
Length mm
Width mm
Height mm
Mass of each transport unit kg
Total mass of the CEADS kg

10

10.
Cla

Thi

enquiry for a CEADS and the supplier to give an adequate tender.

10.
Wh

Information to be given with enquiries, tenders and orders (informative)

I General

use 10 of IEC 62271-1:20072017 is not applicable.

5 clause lists the information, which is necessary to enable the user to make an appropr

P Information with enquiries and orders

equipment and services. This—may can include training, technical and layout studies
requirements for co-operation with the supplier. The“following information should be supp
by fhe enquirer:

a) [Particulars of the system:

b)

En enquiring about or ordering a CEADS, the scopé_of supply should be defined foi

Nominal and highest voltages, frequency, types of system neutral earthing.
ervice conditions:

Minimum and maximum ambient air temperature; any condition deviating from the nor
ervice conditions or affecting'the satisfactory operation of the equipment, as, for exam
Ititudes higher than 1 000 m, rapidly changing temperatures, wind-driven sand, rain
now, the unusual expdsure to vapour, moisture, fumes, explosive gases, excessive dus
alt (e.g. caused by traffic or industrial pollution), the risk of earth tremors or other vibrati
ue to external causes to the equipment to be delivered.

Particulars and electrical characteristics of the CEADS:
1) rated voltages;

) rated power of the CEADS;

) rated frequency;

) <rated insulation levels;

ate

all
and
ied

mal
ple,
and
t or
bns

5) rated short-time withstand currents;
6) rated duration of short-circuit (if different from 1 s);

7) rated peak withstand currents;

8) rated values of functional units (high-voltage functional unit, low-voltage functional unit,

high-veltageflow-voltage power transformer functional unit and interconnections);

9) number of phases;

10) type of functional units (e.g. air or gas-insulated—ecubicle type switchgear and

controlgear, liquid-immersed power transformer);
11) circuit diagrams;
12) degree of protection of the enclosures and partitions if any;
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10.

The
dra

a)
b)

c)

13) material and surface treatment of the enclosures;
14) mechanical stresses (e.g. snow loads, roof loads, wind pressure, etc.);

15) maximum admissible dimensions and special requirements affecting the layout of
CEADS (general arrangement);

the

16) the maximum expected value of earth-fault currents dependent upon the type of high-
voltage and low-voltage systems neutral earthing employed or the short-circuit current

ratings applicable to the earthing circuit(s);
17) internal arc classification (if any), including value of the test current and duration.

-voltage connections, local fire and sound regulations, and expected lifespan.cinforma
uld be supplied if special type tests are required. Special conditions in case-0f/installa
in a factory (e.g. installation in areas accessible to employees, the existehce of areas
ected in case of internal arc above or below the installation place of the CEADS wh
bloyees can stay or walk, etc.).

B Information with tenders

following information should be given by the manufacturer ‘with descriptive matters
vings:
rated values and characteristics as enumerated in items b) and c) of 10.2;

list of type test, and the corresponding certificates or reports on request, including
justification of the selection of internal arc tests for IAC-A and/or IAC-B, where applicah

constructional features, for example:

1) mass of each transport unit;

?) total mass of the CEADS;

3) overall dimensions and the layout (general arrangement) of the CEADS;
4) information of the arrangement of the external connections;

5) transport and installatien-requirements;

6) information on operation and maintenance;

7) information required by the relevant standard of the components;

8) minimum recammended clearances around the CEADS;

9) volume of\the fluid retention tank (if any);

10) accessible sides and particular installation instructions to prevent access to the-h
voltage/low-veoltage power transformer functional unit in case of a CEADS accessibl
the general public (special case of installation inside a factory);

the

of
rnal
ion
ion
not
ere

and

the
le;

w
—
(@)

1I)Mype of gas-pressure or liquid-pressure system;

d)

12) specified filling level and minimum functional level.
list of recommended spare parts that should be procured by the user on request;

e) relevant characteristics of the functional units of the CEADS, and if applicable, the surface

f)

treatment or coating of the enclosures and the tests carried out to assess their performa
under specified environmental conditions;

statement declaring that the CEADS complies with this document.

nce
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11 Rulesfor Transport, storage, installation,-operation operating instructions
and maintenance

11.1 General

Clause 11 of IEC 62271-1:20072017 is-not applicable with following additions for CEADS.

It is essential that the transport, storage and erection of a CEADS or its transport units, as well
as their operation and maintenance in service, are performed in accordance with instructions
given by the manufacturer.

Consequently, the manufacturer should provide instructions for the transport, storage, erectjon,
opgration and maintenance of a CEADS. The instructions for the transport and storage-shquld
be given at a convenient time before delivery, and the instructions for the erectien, operation
and maintenance should be given by the time of delivery at the latest.

Relevant standards for the different components define particular rules'for their transport,
eregtion, operation and maintenance, and these should be included in thegeneral instructipns
for the CEADS, where applicable.

Thg following information is given to supplement these instructions with the most imporjant
additional instructions to be provided by the manufacturer of /CEADS.

11.2 Conditions during transport, storage and installation

Insfallation instructions shall provide informatign\/or specifications about methods |for
trarjsportation and requirements for prolonged storage before the first energisation, if needgd.

A special agreement should be made betweén manufacturer and user if the service conditipns
specified in the order cannot be guaranteed\during transport, storage and erection. In particylar,
insfructions should be given to protect insulation against undue moisture absorption or
irrepersible pollution, if the environmental conditions prior to energizing are such that |the
endlosures cannot provide appropriate protection.

It might also be necessary:sto give guidance and/or provide special elements to sequre
conpponents to avoid any damage due to foreseen vibration or shocks during transport.

11.83 Installation
11.8.1 General

Forleach type of CEADS, the instructions provided by the manufacturer should at least include
the|following points.

11.8.2 Unpacking and lifting

The mass of each transport unit, including details of any special lifting devices required for safe
lifting and unpacking should be labelled on the equipment.

Instructions shall state clearly the preferred method of safely lifting the CEADS and the need
to remove the brackets if they are not suitable for continuous outdoor use.

11.3.3 Assembly

In principle the CEADS are transported as a unit fully assembled. Therefore, there is no need
to assemble at the installation on site. However, if by agreement between manufacturer and
user the CEADS is not fully assembled for transport, all transport units should be clearly marked
and drawings showing assembly of these units should be provided.
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11.3.4 Mounting

The manufacturer should provide all necessary information to enable site preparation to
completed, as for example:

e required civil work;

o external earthing terminals;

e position of the cable access points;

e minimum recommended clearances around the CEADS.

be

NOT|E CEADS can be used for power supply inside factories. In such plants it is likely to occur that employeeq
invo|ved in operation of CEADS (general public) come in close vicinity, next to, above or below the CEADS, e'g
CEADS is installed below a grid made steel staircase. In such cases access from top or below the€ CEAD
congidered.

Whgen CEADS is installed into a prefabricated substation, the expected increasg,of tempera
intd the enclosure or any of the compartments and its influence on eguipment shall

not
the
S is

ure
be

conlsidered. Specifically, this condition can affect the performance of tefmperature-sensifive

conpponents such as electronic and smart grid devices. Therefore, the internal air tempera
in the compartment containing the CEADS should be taken into acegunt, because increa
temperatures, although occurring infrequently, can lead to premature,aging and even a fail

11.8.5 Connections

Suljclause 11.3.5 of IEC 62271-1:2017 is applicable to CEADS.

11.8.6 Information about gas and gas mixtures)for controlled and closed pressure
systems

Suliclause 11.3.6 of IEC 62271-1:2017 is appiicable to CEADS.

11.8.7 Final installation inspection

Suliclause 11.3.7 of IEC 62271-1:20717 is applicable to CEADS with the following addition.

In grinciple, the manufacturer.should provide instructions for inspection and test of the CEA
aftgr its installation and cohnéction, which should include at least a list of recommended te|
made at site.

11.8.8 Basic input-data by the user
Sufjclause 11838 of IEC 62271-1:2017 is applicable to CEADS.

11.8.9 ~Basic input data by the manufacturer

ure
5ed
ire.

DS
5ts,

Sufjctadse 11.3.9 of IEC 62271-1:2017 is applicable to CEADS.

11.4 Operation Operating instructions
Subclause 11.4 of IEC 62271-1:2017 is applicable with the following addition.

A full installation and operating manual shall be provided for each component:

e high-voltage functional unit;
e low-voltage functional unit;

e power transformer;

e cable and cable terminations;
e RTU (Scada).
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The operating manual shall describe normal and service conditions requirements to enable the
unit to operate satisfactorily. The operating manual shall also include requirements to put into
service the CEADS for the first time and testing required at site, if any.

Besides the particular operating instructions of each component, the manufacturer should
provide the following additional information, so that the user can acquire an adequate
understanding of the main principles involved:

e a description of the safety features of the CEADS, and a list of any special means or tools
supplied for safety purposes and their instructions for use;

L] he operation of Interlocks and padlocking racilities;

e |when fluids are used in CEADS, as far as practicable, instruction should be previded in
order to allow the user to:

- minimise the leakage rate;
— control the handling of the new and used fluids.

11.p Maintenance

Sufjclause 11.5 of IEC 62271-1:2017 is applicable with the followingiaddition.

Thg manufacturer shall issue a maintenance manual, inClyding at least the follow
infgrmation:

ng

e [complete maintenance instructions for main compaonents, as required in relevant standgrds
including frequency and procedure;

e [instructions for adding gas or fluid to the equipment or getting samples for maintenapce
checks, and whether the unit should be detghergized for these operations;

e [maintenance instructions, if any, for the-éficlosures; including frequency and procedureg-for
maintenance.

Inslructions manual shall advice whether the unit shall be de-energized or any additional safety
medsure required during maintenance operations.

11.101 Dismantling, recycling’and disposal at the end of service life

Thg manufacturer shall ‘provide relevant information to allow the end user to carry |out
dismantling, recyclingtand disposal of the CEADS at the end of life. This information shall
include instructions fof disposal of the fluid at the end of life. This information shall take |nto
accpunt the protection of both the workers and the environment.

12 | Safety.

12.1\General

Clause 12 of IEC 62271-1:20072017 is applicable—fer—high-veliagefunctionalunit with the
following additions for the complete CEADS.

A CEADS provides the specified level of protection to operators and general public only when
installed and operated in accordance with the manufacturer’s instructions and complying with
the user’s internal regulations. Additionally, the user-may can set up specific procedures for
installation and operation, as well as a list of any special tools required for normal operation
and for maintenance requirements.

Safety aspects of functional units are covered by the relevant product standards.
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When fluids are used in CEADS, instructions should be provided in order to allow the user to:

provide the correct response if gas alarm is received,;
take measures to contain fluid in case of leakage;

control the handling of the new and used fluids.

The following subclauses of this document describe additional features providing protection to
operators and general public against various hazards:

12.101 Electrical aspects

12.
[ ]

12.

12.

13
Cla

The
pot

Earthing (indirect contact) (see 6.3).

Degree of protection (direct contact) (see 6.14 and 7.7).

102 Mechanical aspects
Degree of protection (see 6.14 and 7.7).

Mechanical stresses (see 6.101 and 7.7).

103 Thermal aspects

Maximum temperature of accessible parts (see 7.101.5.6).

104 Internal arc aspects
Internal arc fault (see 6.103).
Influence of the product on the environment

use 13 of IEC 62271-1:20072017 is applicable with the following addition:

following subclauses of this documehnt contain provisions to protect the environment f
bntial negative influence of the CEADS:

operation operating instructions” (see 11.4);
maintenance (see 11.5);

dismantling, recycling.and disposal at the end of service life (see 11.101).

om
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Annex A
(normative)

Method for testing CEADS under conditions
of arcing due to an internal arc fault

A.1 General

This—annex applies to CEADS of Class IAC

For|the purpose of this annex, normal operating conditions means the conditions of @ CEA
required to carry out operations such as opening or closing high-voltage or clow-volt
swifching devices, reading of measuring instruments and monitoring equipment, etc. Theref
if tq perform any of such operations any cover has to be removed and/or any)door has tg
opgned, the internal arc test shall be performed with the cover removed @nd/or door of

Chdnge or replacement of high-voltage-HRC fuses is not considered as a'normal operation|.

A.2 Room simulation

Intgrnal arc tests aimed to verify the protection to operators, should be carried out in a rg
simulating the electrical operating area provided that the conditions are not less onerous

DS
hge
bre,

be
en.

om
vith

respect to the direction of gas flow, strength of the enclaSure and pressure release devicg(s).

All other components or a valid mock-up of them-may can be used, provided that they
installed as in service.

a) [CEADS designed for indoor installation. The.test-will shall be carried out in a simulated rqg
ollowing the principles described in A.1.4, of IEC 62271-200:20442021 for metal-enclo
witchgear and controlgear or AA.1 of(}EC 62271-201:2014 for solid-insulation enclo
witchgear and controlgear.

b) |ICEADS designed for outdoor installation or an open area limited by fences into an indus

are

om
sed
sed

rial

acility. In that case no room simulation around the CEADS is required for internal arc tgsts

imed to verify the degree . of protection provided outside the equipment. However, wh
he ground around the CEADS is suspected to contribute to the performance of the CEA
imulation of the ground surface might be required.

In gll cases, if the manufacturer claims that the design of the CEADS requires that the c4
access way and/or.‘any other additional exhausting duct-need-te shall be used to evacu
gases generated‘\.during the internal arc, the installation conditions specified by
manufacturer shall be reproduced, and in particular all the means, if any, to direct and ¢
down the hotigases exhausted from the high-voltage functional unit.

Thig requirement shall be clearly stated, in particular in the instruction manual (see Clause
for |AC classification to be valid.

ere
DS,

ble
ate
the
ool

1),

A.3 Indicators (for assessing the thermal effects of the gases)

A.3.1 General

Indicators are pieces of black cotton cloth and shall be so arranged that their cut edges do
point toward the test object.

Black cretonne (cotton fabric approximately 150 g/m2) shall be used for indicators
accessibility type A. Black cotton-interlining lawn (approximately 40 g/m?2) shall be used
indicators for accessibility type B.

not

for
for
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Care shall be taken to ensure that the vertical indicators cannot ignite each other. This is

ach

ieved by fitting them in a frame of sheet steel, with a depth of 2 x 30 mm (fgmm), refe

Figure A.1.

r to

With the horizontal indicators, care shall be taken that glowing particles do not accumulate.
This is achieved if the indicators are mounted without a frame, refer to Figure A.2.

The indicator dimensions shall be 150 mm x 150 mm (

+15
_omm).

A.3

Ind
gas

level in a checkerboard pattern covering 40 % to 50 % of the area.

Ths
ass
the

sidgs than the test object under test in case of accessibility Type B) orf 300 mm in both side

cas

NOT
surf;
on).
as r
indig

a)

2 Arrangement of indicators

cators shall be fitted-vertically at each classified side of the CEADS, facing all points wh
is likely to be emitted (e.g. joints, inspection windows, doors) up to 2 m above the gro

length of the mounting rack shall be larger than the corresponding ‘area to be-teg
essed to take into account the possibility of hot gases escaping at anglés of up to 45°, f
surface under test. This means that the mounting frame shall e, 100 mm longer in K

e of accessibility Type A, provided that the test arrangement does not limit this extensid

E 1 In all cases the distance from the indicators fitted vertically to‘the test object is measured from a vi
hce that envelopes the test object, disregarding protruding elements (e.g. handles, frame of apparatus an
Taking into account that this virtual surface-wilt can be likely fiot regular, the indicators are placed to sim
balistically as possible the position that an operator or person‘usually can adopt in front of the equipmen
ated distance, according to type of accessibility.

Test to prove the level of protection tooperators. Accessibility type A (restrid
accessibility)

When performing the internal arc tést within the high-voltage functional unit (
Figure A.3), arrangement of indicators shall follow the requirements of Annex A
IEC 62271-200:20442021 for metdlzenclosed switchgear and controlgear or Annex A/
IEC 62271-201:2014 for solid=ihsulation enclosed switchgear and controlgear
accessibility type A, limited toxthe high-voltage operating side(s) declared accessible by
CEADS manufacturer.

When performing the internal arc test on high-voltage interconnection (see Figure A.3)
indicators shall be lpcated-at-any-accessible-side; at 300 mm from-the-closestposition]
operator—can—reach~in—normal-operating—conditions every high-voltage operating sid
declared accessible by the CEADS manufacturer.

NOTE 2 Normally some kind of barrier or obstacle-sheuld—provide provides an “out of reach” condition
respect to ah/epen-air conductor or connector.

Indicators’shall also be arranged horizontally at a height of 2 m above the ground leve
described in Figure A.3 and covering the whole area between 300 mm and 800 mm from
CEADS. The indicators shall be evenly distributed, arranged in a checkerboard patt

ere
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Where the design of the CEADS includes a space below the floor to receive the exhausting
gases, the behaviour of the floor shall be assessed from the point of view of the safety of

the operator standing on it. Two situations are considered:

— if the design and construction of the floor makes possible the displacement of pieces of

it or allows exhausting gases to escape through gaps or joints, another horizontal rack
with indicators-will shall be placed at a distance of 100 mm-frem above the floor. These
indicators shall cover either the total length between 300 mm and 800 mm from the high-
voltage functional unit or the total length of the pressure relief volume from the high-
voltage functional unit plus 100 mm, whatever is the largest (see Figure A.5);

in other cases this horizontal rack is not necessary.
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b) Test to prove level of protection to general public. Accessibility type B (unrestricted
accessibility)

Indicators shall be fitted vertically at all-aceessible sides of the CEADS up to 2 m above the
ground level. If the actual height of CEADS is lower than 1,9 m, vertical indicators shall be
fitted up to a height 100 mm higher than the test object (see Figure A.4).

The indicators shall be evenly distributed, arranged in a checkerboard pattern, covering
40 % to 50 % of the area.

The distance from the indicators to the CEADS shall be 100 mm + 5 mm.

If the CEADS is higher than-2-m 1,9 m, indicators shall also be arranged horizontally at a
eight above the ground level as described in Figure A.4, and covering the whole  drea
between 100 mm and 800 mm from CEADS.

If the CEADS is lower than-2-m 1,9 m, horizontal indicators shall be placed instead, |n a
checkerboard pattern, ebeae—#e—equ#neni—#—aeees&bl& at a distance of 100 mm £5 mm

above the equipment.

For CEADS lower than 800 mm, the—entire arrangement of indicators in,a checkerbdard
pattern is not applicable as 100 % of the upper surface shall be covered.

Where the design of the CEADS includes a space below the floor.to receive the exhausfing
gases, the behaviour of the floor shall be assessed from the pdint' of view of the safety of
the general public standing on it. Two situations are considered:

— if the design and construction of the floor makes possible’ the displacement of piecep of
it or allows exhausting gases to escape through gaps-or joints another horizontal rack
with indicators-will shall be placed at a distance of~100 mm-frem above the floor. These
indicators shall cover either the total length between 100 mm and 800 mm from the h|gh-
voltage functional unit or the total length of&he pressure relief volume from the h|gh-
voltage functional unit plus 100 mm, whatever is the largest (see Figure A.6);

— in other cases this horizontal rack is not'necessary.
A.4 Tolerances for geometrical dimensions of test arrangements

Summary of tolerances for geometrical dimensions of test arrangements as given in [the
dodument (the values given there¥in-brackets are tolerances only for the actual test arrangement
and do not extend the required-values):

e |indicator dimensions: 0/+15 mm;

e [depth of the steel frame for indicators: -3/0 mm;
e |height of indicators + 50 mm;

o |[distance between test object and indicators;

— accessibility type A £ 30 mm,;

— accessibility type B £ 5 mm.

A. Test parameters

Clause A.4 of IEC 62271-200:20442021 for metal-enclosed switchgear and controlgear or
Clause AA.4 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear
is applicable.

A.6 Test procedure

The test procedures and the number of tests on high-voltage functional unit are dependent on
whether the switchgear and controlgear has an IAC classification according to
IEC 62271-200:20442021 for metal-enclosed switchgear and controlgear or IEC 62271-
201 2014 for SO|Id msulatlon enclosed SW|tChgear and controlgear or not—E+chHtes—AA—4—and

: . - Figure A.7 and
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Figure A.8 provide selection criteria for high-voltage compartment(s) of the high-voltage
switchgear and controlgear to be tested.

The internal arc tests covering the case of a fault inside the high-voltage functional unit shall

be

performed according to Clause A.5 of IEC 62271-200:20442021 for metal-enclosed

switchgear class IAC or Clause AA.5 of IEC 62271-201:2014 for solid-insulation enclosed
switchgear and controlgear class IAC, including the point of initiation of the arc.

The test procedures and the number of tests on the high-voltage interconnection depend on the
type of power transformer protection-in—the-switchgear and type of interconnection.-Figures

W. 7 FIguTe A.9_and _rigure A. 10 provide setection criterta forhigh-voitage
intgrconnection to be tested.

Theg
foll

end
end

For|
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sh
arc
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acc

tests covering the case of a fault in the high-voltage interconnection shall bg|performed
bwing, as applicable, the provisions of Annex A of IEC 62271-200:2044202% for mdgtal-
losed switchgear and controlgear or Annex AA of IEC 62271-201:2014 for solid-insulafion
losed switchgear and controlgear.

each accessibility type of a CEADS, at least one internal arc {est is mandatory on |the
-voltage functional unit (see Figure A.7 and Figure A.8). Thegpaint of initiation of thelarc
Il be in the high-voltage compartment of the high-voltage funé€tiohal unit having the highest

energy determined during internal arc tests cagried out in accordance \ith
62271-200:2021 for metal-enclosed switchgear and confrglgear or IEC 62271-201:2014 for
d-insulation enclosed switchgear and controlgear. Howegyer, if this data is not available, jit is
eptable to select the high-voltage compartment wijth”the largest clearance between |the

points where the arc was initiated. The number of ar¢éd phases, arc current and duration shall

be
has|

he same for all the assessed compartments. _IRdaddition, if the high-voltage functional unit
more than one gas flow directions, a representative test shall be performed for each h|gh-

voltage compartment having a different gas _flow direction (see Figure A.7 and Figure A.8).

Wh
asp

The
foll
ad

En more than one high-voltage compartiients are the same in all the above-mentiophed
ects, only one of these compartments, shall be tested.

tests covering the case of a fault in the high-voltage interconnection shall be perforrhed
wing, as applicable, the prowisions of Annex A of IEC 62271-200:2021 with the followWing
itions to A.5.2 of IEC 622721+200:2021:

The point of initiation shall be located at the furthest accessible point from the supply. The
feeding direction shall-be in accordance with the normal expected flow of the energy in
service.

Internal arc testing on high-voltage insulated—ground and earth-shielded—type—tegted

nterconnectons cquipped  WIth Insulated edrin shnielaead  connections 4dccording to
IEC 60050-461:2008, 461-10-15 is not mandatory (see-Figures-AA6—-and-AAFZ Figure A.9
and Figure A.10). However, a non mandatory test can be agreed between manufacturer and
user. In that case A.5.2 of IEC 62271-200:20442021 is applicable.

Internal arc testing—need—to shall be performed on high-voltage solid insulated
interconnections equipped with insulated connections according to IEC 60050-461:2008,
461-10-16 or IEC 60050-461:2008, 461-10-21. In that case A.5.2.3.1 of IEC 62271-
200:2021 is applicable.

In case of equipment without high-voltage functional unit and having incoming cables directly

con

nected to the bushings of the-high-veltageflow-veoliage power transformer functional unit,

testing shall be carried out as follows:
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a three-phase test in case of connections uninsulated or fitted with site-made s
insulation;

olid

a single or two-phase test in the case of plug in insulated connections. For phase-to-ground

test the current value to be stated by the manufacturer. For two-phase test current-will s
be 87 % of the rated short time withstand current.

hall

In case that fuse-base devices are used as the only high-voltage functional unit, a three-phase
test shall be performed at the feeding side of the fuse-bases.

The test procedures and the number of tests on the interconnections depend on the type of

po
Fig

A.7

In ¢
wit

EXA
AC
accs

Des

EXA
A CE

onlyl
(5.1

Des

er transformer protection in the switchgear and type of interconnections. Figure A.9
ire A.10 show the principles for selection of tests to be performed.

Designation of the internal arc classification

ase that class IAC-A, IAC-B or IAC-AB is proven by the tests, according to 72102, the CEA
shall be designated as follows:

general: class IAC (initials of internal arc classified at the high-voltage side);
class A if protection to operator is proven;

class B if protection to general public is proven;

class AB if protection of both operators and general public is proven;

F, L, R: accessible sides;

test ratings: RMS value of the test current in kA{and duration in second(s).

MPLE 1
FADS tested for a fault current (RMS) of 16 kA for 0,5 s tested for protection to operators (5.102) decl
ssible at-all front and lateral operating sides.

gnation: Class IAC-AFLRAFL — 16 kA — Q,57s:
MPLE 2

ADS tested for a fault current (RMS)'0of 12,5 kA for 1 s-tested-forprotectionto-general-public{4-102),aceces{
lat-front-side providing protectionda-the general public in the vicinity of the equipment on all its sides at any

2).

gnation: Class IAC-BFB: 12,5 kA — 1 s.

hnd

DS

bred

Lible
time
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Dimensions in millimetres

30 30

150

s\o\ IEC

IEC

Figure A.2 — Horizontal indicators
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IEC

Key
iy position of horizontal indicators
i position of vertical indicators

h height of the CEADS

horizontal distance of indicators to the CEADS (classified side(s))
VS | virtual surface that.envelopes the CEADS

Figure)A.3 — Protection of operators in front of classified side(s) of CEADS
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Figure A.4 — Protection of general public around the CEADS
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d, | horizontal distance of indicators to the CEADS (classified side(s))
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VS | virtual sdrface that envelopes the CEADS

Figure A.5 — Protection of operators in front of classified side(s) of CEADS
having a pressure relief volume below the floor
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Figure A.6 — Protection of the general public around the CEADS
having a pressure relief volume below the floor
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Protection of operators

High-voltage
switchgear and
controlgear
functional unit

No IAC te_sted
according to
IEC 62271-2002
Yes
Is IAC according fl Is tr(}e gat1§
No to IEC 62271-200 No bl
i ?
applicable’ compartments?
One test according to IEC 62271-200
Cannot be Yes in each type of compartment, v
which has different gas flow direction es
Full-test according to IEC 62271-200 One test according to IEC 62271-200
in actual CEADS in a switching compartment
IEG



https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 RLV © IEC 2022 - 81—

Protection of operators

High-voltage
functional unit

IAC tested
No according to
IEC 62271-200 or
IEC 62271-2017

Yes
Y Y
Is IAC

according Is th_e gas
No to IEC 62271-200 No flow direction
or IEC 62271-201 identical for all
applicable? compartments?

Yes Y Yes

Y
| — One test according to IEC 62271-200
Cannot be

in each type of compartment,

IAC-classified whichdias different gas flow direction

Y Y

One test according to IEC 62271-200
or IEC 62271-201 in a high-voltage
compartment. See A.6.

Full test according to IEC 62271-200
or IEC 62271-201 in the 'actual CEADS

IEC

Figure A.7 — Selection of tests on high-voltage-switchgear functional unit
for class IAC-A
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Protection of public

High-voltage
switchgear and
controlgear
functional unit

IAC tested
No according to
IEC 62271-2007?
Yes
. Is the gas flow
Is IAC according - o
e wrcazma he o
i ?
applicable compartments?
| — One test according to IEC 62271-200
Cannot be Yes in each type of compartment, Yes
IAC-classified which has different gas flow direction
Full'tést according to IEC 62271-200 One test according to IEC 62271-200
in a switching compartment
IEG
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Protection of general public

High-voltage
functional unit

IAC tested

No

L

Cannot be
IAC-classified

No according to

Yes

Is IAC according Is the gas flow

to IEC 62271-200 No ~ direction
or IEC 62271-201 identical for all
applicable? compartments?
Yes Y Yes

One test«according to IEC 62271-200
in each type of compartment,
whichhas different gas flow direction

Y Y

Full test according to IEC 62271-200
or IEC 62271-201 in‘aetual CEADS

IEC 62271-200 or
IEC 62271-201?

One test according to IEC 62271-200
or IEC 62271-201 in a high-voltage
compartment. See A.6.

Figure A.8 — Selection of tests on high-voltage-switchgear functional unit

for class IAC-B

IgC
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Protection of public

High-voltage
switchgear and
controlgear
functional unit

IAC tested
No according to
IEC 62271-2007?
Yes
. Is the gas flow
Is IAC according ) )
Vo wiEC ezerrzn Ne godecten |
i ?
applicable compartments?
/C— ‘b One test according to IEC 62271-200
annot be Yes in each type of compartment,
IAC-classified g g Yes

which has different gas flow direction

Full'tést according to IEC 62271-200 One test according to IEC 62271-200
in actual CEADS in a switching compartment
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Protection of general public

High-voltage
functional unit

IAC tested

No

L

Cannot be
IAC-classified

No according to

Yes

Is IAC according Is the gas flow

to IEC 62271-200 No ~ direction
or IEC 62271-201 identical for all
applicable? compartments?
Yes Y Yes

One test«according to IEC 62271-200
in each type of compartment,
whichhas different gas flow direction

Y Y

Full test according to IEC 62271-200
or IEC 62271-201 in‘aetual CEADS

IEC 62271-200 or
IEC 62271-201?

One test according to IEC 62271-200
or IEC 62271-201 in a high-voltage
compartment. See A.6.

Figure A.9 — Selection of tests on high-voltage functional unit for class IAC-B

IgC
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Protection
Yes by HRC
No test current-limiting
fuses
No
Insulated ground-
Yes shielded type
No test tested
interconnection
(see AA.2)
Yes Protection by No (no protection)
circuit-breaker
Solid insulated Solid insulated
interconnection interconnection
(see AA.2) (see AA.2)
Yes No

Three-phase test
Full current and
reduced time (2)

or phase-to-phase test

Phase-to-ground

(1 +(@)

Phase-to-ground
or phase-to-phase test
Reduced current (1)

and full time

Three-phase test
Full current and
full time

IEC
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Protection of operators

High-voltage

interconnection

Protection
No test |- Yes by high-voltage
fuses

Insulated

ground-shielded
No test |- Yes type-tested
N interconnection

(see A.6)

Protection by

No (no protection)
circuit-breaker

No

Solid insulated
interconnection
(see A.6)

Solid insulated
interconnection
(see AL6)

Three-pHask test Phase-to-ground or Phase-to-ground or }
Full current and phase-to-phase test phase-to-phase test U Girrent and
rediced time (2) Reduced values Reduced current (1) full time

(1) +(2) and full time

2)

Applicability of phase-to-ground or phase-to-phase test according to the criteria in A.5.2.1
IEC 62271-200:2021.

*

For phase-to-ground test the current value to be stated by the manufacturer.

For phase-to-phase test the current shall be 87 % of the rated short-time withstand current.

The time can be stated by the manufacturers, taking into account the time-setting of the protection.

Figure A.10 — Selection of tests on high-voltage interconnection for class IAC-A

IEC

of
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Protection of public

High-voltage
interconnection

Protection
by HRC

Yes

No test

U

current-limiting
fuses

sulated groun

shielded type

Yes tested

No test

interconnection
(see AA.2)

Yes Protection by

(see AA.2)

No

Solid.insulated
interconnection

circuit-breaker

Yes

No (no protection)

Solid insulated
interconnection
(see AA.2)

Yes

No

Three-phase test
Full current and
reduced time (2)

Phase-to-ground
or phase-to-phase test

(1)+(@)

Phase-to-ground

or phase-to-phase test

Reduced current (1)

Three-phase test
Full current and
full time

IEC
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Protection of general public

High-voltage
interconnection

Yes Protection
No test |- by high-voltage
fuses
Insulated
Yes ground-shielded

type-tested
interconnection
(see A.6)

No test |-=

Protection by No (no protection)

circuit-breaker

No Solid insulated

interconnetction
(seejA.6)

Solid insulated
interconnection
(see A.6)

No

Three-phase test
Full current and

Phase-to-ground or
phase-to-phase test
Reduced values

Phase-to-ground or
phase-to-phase test

Three-phase test
Full current and

reduced time (2) Reduced current (1)

and full time

full time

(1) +(2)

HtC

(1) Applicability of phase-to-ground or
IEC 62271-200:20442021.

*

phase-to-phase test according to the criteria in A.5.2.1 of

For phase-to-ground test the current value to be stated by the manufacturer.

For phase-to-phase test the current-will shall be 87 % of the rated short-time withstand current.

(2) The time can be stated by the manufacturers, taking into account the time-setting of the protection.

Figure A.11 — Selection of tests on high-voltage interconnection for class IAC-B
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Annex B
(normative)

Test to verify the sound level of a CEADS

B.1 Purpose

The purpose of the test is to measure the sound level of a given CEADS in no-load condition.
It is expected that the-high-voltagellow-veoltage power transformer functional unit-will can be the
main source of sound. However, even in the case that the-high-veltagelow-voltage poizver
tranjsformer functional unit is manufactured as an individual power transformer according to
IEQ 60076 (all parts), the test could be considered relevant as the other components of |the
CEADS-might can modify the sound level of the power transformer or significantly lincreade it
by fesonance phenomena.

NOTE Full-load noise level can be considered under special requirement.

Thg test values are only valid for the tested assembly at the rated—eperating voltage pnd
frequency.

B.2 Test object

Thg CEADS tested shall be fully assembled, comprising all fittings and equipment.

B.3 Test method

Thqg test shall be carried out according to IEG’60076-10:2016. IEC 60076-10:2016 defines|the
mefihod of test and calculation of an A-weighted sound level along a prescribed contour aropund
the|power transformer functional unit,

Thg same method shall be used for measurements on the CEADS where a virtual surface that
envielops the assembly (excluding protruding elements, e.g. handles) is considered to be|the
sound-emitting boundary. ~The method of measurement shall comply with Clause 5 of
IEG 60076-10:2016 with the-exception of the requirement for the measuring device, which shall
be @t 1,5 m above ground level as defined for the CEADS.

B.4 Measurements

Thgse shall_be in accordance with Clause 5 of IEC 60076-10:2016. For the purposq of
posfitioning the measuring instruments, virtual surface defined in Clause B.3 shall be considgred
as principal radiating surface of the CEADS.

B.5 Presentation and calculation of the results
The sound level shall be calculated in accordance with Clause 12 of IEC 60076-10:2016.

The report of the test shall include all applicable information as given in Clause 15 of
IEC 60076-10:2016. In addition, for the CEADS, the following information shall also be included:

a) main design characteristics of the assembly, including materials used;

b) dimensional drawing of the internal arrangement of the components inside CEADS and any
other part that-may can significantly influence the sound propagation.

NOTE If any sound measurement on any side of the CEADS differs substantially from those on the other sides, the
test report records all values to enable the user to take account of the differences when installing the CEADS.
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CA

C.1

Annex C
(informative)

Types and application of CEADS

Type of CEADS

| General

Theg
ass
may
of t
bet

cA1
Thi

document classifies CEADS in three general types: grouped CEADS (CEADS
pciated CEADS (CEADS-A) and integrated CEADS (CEADS-I). The three types of \CEA
+ can differ by the type of interconnections, layout and level of proximity and/or integra

veen certain functions, etc.

2 CEADS-G

5 type of CEADS is characterised by the fact that its functional units are manufactured

indg¢pendent products, which fully comply with their respective jgroduct standard. Diffe

layq
fun
fun

C.1

In
intg
fun

uts can be used (see a non-comprehensive example in Figure C.2) but in all cases
ctional units are placed in proximity but not attached to each@ther. Interconnections betw
ctional units are of conventional type (cables or bus-bar.arrangements).

3 CEADS-A

his type of CEADS some functional unit(s)«may can be modified to obtain sho
rconnections or reduce the size of the assembly. Non conventional interfaces between
Ctional units-may can be part of the design.-tayrequire-that Because of this, the functig

unifs can deviate, to some extent from theirproduct standard (e.g. the bushmgs of the po

tran
pha
may
Fig
per

cA
Thi

par
me

C.2

sformer-may can be different from those'mentioned in the relevant standard, or the orde
ses can be modified). The functiopal units are manufactured as independent products

ire C.3). However none of thes€)special features are acceptable if they affect negatively
ormance, functionality and-safety of the product.

4 CEADS-I
5 type of CEADSis characterised by the integration of high-voltage switchgear (totall

ially) and power-transformer within a single enclosure, requiring sharing the insula
lium as wel] (see a non-comprehensive example in Figure C.4).

Application of CEADS

For

G),
DS
ion

he functional units, which —in some cases- include to share parts and/or dielectric medjum

as
ent
the
ben

rter
the
nal
wer
r of
JNelp

y can share part of their respective enclosures (see a non-comprehensive examplg in

the

or
ing

industrial applications, such as factories, CEADS are _intended for application in pu

blic

dist

ribution networks or at industrial sites.

For public distribution networks, CEADS are installed within an indoor or outdoor closed
electrical operating area (see definition 3.1.101) forming part of a distribution substation.

CEADS can be installed outside a closed electrical operating area provided that safety
regulations are fulfilled by additional measures adopted at the installation site under the
responsibility of the designer of the installation.

Figure C.1,

volt

ageAew—veLtage—dm#%uen substations.

below, describes the application of CEADS to build different types of high-
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Once manufactured, the CEADS (any of the different types) is ready to follow to the final
alternative step of the erection of the substation by:

a) transporting it to the site and install it into the closed electrical operating area. No additional
internal installation works and interconnection are necessary there, except for special cases
where the CEADS is delivered in several units due to transport and site access constraints,
by agreement between the manufacturer and the user.

b) introducing it into an enclosure in the factory and then the complete assembly been
transported to the installation site.

Compact equipment assembly for distribution substations

—AVILY |7
Fiinctions prefgbtri(i_alted /
OP: Operation of the HV network 2 8 8 ‘ substation -
PR: Protection of the transformer 5 S S S S
TR: HV/LV transformation T |3 o 2 IEC 62271-202
LY: Operation and protection of the LV 2 NN 5 Q
o N o o ~—
g © © © ©
- o O (@] O
w u w w
’,4_»// ——
m- LN 7 HVLY
de |1 TN ber | substation
CEADS-G - —— <
Grouped HV R -
AR — IEC 61936-1
. >' CEADS-A R | Tr | Ly
1R Associated
i .
CEADS-I Outdoor |
Vi~ Integrated HV-Tr | LV o (¢ CEADS with |
5% afence
IEC 61936-1

IEC

Figure C.1 — Application of CEADS
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LV interconnection

HV interconnection /
e

HV/LV transformer LV functional unit

functional unit

HV functional unit /\?\’ Ec

Figure C.2 - CEADS Type G Q)q’

HV/LV transformer
functional unit

HV interconnection

Q§ HV functional unit IEC

C)é Figure C.3 — CEADS Type A
N
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HV/LV transformer
Functional unit@

i

unctional units sharing the same enclosure

Figure C.4 — CEADS Type |
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HV functional unit@

LV functional unit

IEC
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 212: Compact Equipment Assembly
for Distribution Substation (CEADS) for AC voltages up to 52 kV

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
3l national electrotechnical committees (IEC National Committees). The object of IEC is to promote“international
¢o-operation on all questions concerning standardization in the electrical and electronic fields._To this end|and
ih addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repprts,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG, Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt|with
ay participate in this preparatory work. International, governmental and non-governmerntal organizations liaising
ith the IEC also participate in this preparation. IEC collaborates closely with th€\International Organizatiop for
$tandardization (ISO) in accordance with conditions determined by agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internatiponal
¢onsensus 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
ublications is accurate, IEC cannot be held responsible for" the way in which they are used or for|any
isinterpretation by any end user.

In order to promote international uniformity, IEC Nationat Committees undertake to apply IEC Publicafions
transparently to the maximum extent possible in their pational and regional publications. Any divergence between
gny IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the ITter.

IEC itself does not provide any attestation of cénformity. Independent certification bodies provide conforlmity
gdssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|any
4ervices carried out by independent certification bodies.

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

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts|and
embers of its technical committées.and IEC National Committees for any personal injury, property damade or
¢ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
¢xpenses arising out of th€ publication, use of, or reliance upon, this IEC Publication or any other|IEC

Attention is drawn to_theiNormative references cited in this publication. Use of the referenced publicatiogs is
ihdispensable for thelcarrect 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
ights. IEC shalt~not be held responsible for identifying any or all such patent rights.

IEQ 62271:212 has been prepared by subcommittee 17C: Assemblies, of IEC technjical

compmittee.17: High-voltage switchgear and controlgear. It is an International Standard.

U o o
constitutes a technical revision.

ftion

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

edition:

a) clause numbering aligned with IEC 62271-1:2017,

b) rewording of title and scope of the document,

c) implement changes on internal arc definition and testing following the evolution of
prefabricated substation concept according to IEC 62271-202,

d) general review of main test procedures such as temperature rise or dielectric test on

interconnections, considering control equipment, communication, smart grid devices and
integration of components,
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e)

general review of installation, operation, safety and maintenance requirements.

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

Draft Report on voting

17C/845/FDIS 17C/850/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the

above table.

The

Thi
acc
at

des|

Thi
refq
cor
IEG
nun

A li
swi

The
sta
spe
[ )
[

language used for the development of this International Standard is English.

5 document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
prdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availg
vww.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/standardsdev/publications.

5 International Standard should be read in conjunction with IEC 62271-1:2017, to whid
rs and which is applicable unless otherwise specified. In ordertossimplify the indicatio
esponding requirements, the same numbering of clauses and” subclauses is used a
62271-1:2017. Amendments to these clauses and subclauses are given under the sg
nbering, whilst additional subclauses, are numbered from3.01.

5t of all parts of the IEC 62271 series can be found, under the general title High-volt
chgear and controlgear, on the IEC website.

committee has decided that the contents 6f\this document will remain unchanged until
ility date indicated on the |IEC website @Wnder webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.
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INE’ORTANT =\The "colour inside™ logo on the cover page of this document indicat

t it contadins colours which are considered to be useful for the correct understandi
its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Traditionally a high-voltage/low-voltage distribution substation has been constructed by
installing the main electrical components —high-voltage switchgear and controlgear, power
transformer and the corresponding low-voltage switchgear and controlgear- within a closed
electrical operating area. It can be a room within a building intended for other usages (non
electrical uses) or a separated housing (prefabricated or not) designed specifically to contain

the

electrical equipment of the substation or an open area limited by fences.

Some years ago in the search for a more standardized and compact substation, the concept of

prefabricated substation was developed. IEC 622/7/1-202 covers this type of substat
Acqording to this document, the main electrical components (high-voltage switchgear
conftrolgear, power transformer and low-voltage switchgear and controlgear) are/<fully
compliance with their respective product standard, and the whole substation), inclug
intgrconnections and enclosure is designed and type tested and later manufactured/and rou

ma

tesfed in the factory. Correspondingly the quality of the substation is .assured by
ufacturer.
eover, also other types of assemblies have been introduced in the market. These

Mo

int
ma
ope

Thi
the
Nun

rconnections, delivered as a single product. The product can/therefore be type tes
ufactured, routine tested in the factory, transported and thén,installed in a closed electn
rating area.

asz[mblies comprising the main electrical active components of |the substation and t

5 type of factory assembled and type-tested product is covered by this document recei
generic name CEADS from Compact Equipmént Assembly for Distribution Substat
herous arrangements are possible and this docdment provides guidance on basic type

assemblies, which might be envisaged.

AC

EADS is not covered by IEC 61936-1«'However, CEADS is intended to become part

distribution substation.

SO
pot
app

Tarlling into account the closer proximity of the main electrical components that even can sh

e parts (enclosure, solid or fluid insulation...), it is very relevant to take notice of
ential interaction between.them. Therefore, to cover CEADS is neither sufficient nor alwj
licable to refer to the (relevant product standards. This document covers any additid

deslign and construction requirements and test methods applicable to the different types

CE
spe

The

\DS. In addition to:the specified characteristics, particular attention has been paid to
cification concerning the protection of persons, both operators and general public.

CEADS isaalso of interest to committee TC 14: Power transformers, and committee TC 1

Switchgear(and controlgear and their assemblies for low voltage.

on.
And

in
ing
ine
the

are
heir
ed,
ical
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the

21:
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 212: Compact Equipment Assembly
for Distribution Substation (CEADS) for AC voltages up to 52 kV

Scope

Thi
req

high-voltage transformer substation, duly interconnected, for AC voltages up to ahd inclug

52
cab
acgc

A (
sing

Thd

and

NOT|
func

2

The
con

5 part of IEC 62271 specifies the service conditions, rated characteristics, general struct
lirements and test methods of the assemblies of the main electrical functional whits

V on the high-voltage side and service frequency 50 Hz or 60 Hz. Tthes CEADS
le-connected to the high-voltage network for indoor and outdoor applications of restrig
eSS.

le serial number and one set of documentation.

functions of a CEADS are:
high-voltage/high-voltage or high-voltage/low-voltage tfansformation;
some or all the following:

switching and control for the operation of therhigh-voltage circuit(s);
switching and control for the operation of the low-voltage circuit(s);

protection of the power transformer functional unit.
main functions are integrated in the following functional units:

high-voltage functional unit;
power transformer functional unit;

ow-voltage functional unit.

E For the purpose, oefithis document a self-protected transformer is not considered as a CEADS, but
ional unit, designed‘and type tested to its own product standard IEC 60076-13:2006.

Normative references

following documents are referred to in the text in such a way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited appl

For

Liral
bf a
ing

is
ted

EADS as defined in this document is designed and tested to be asingle product wifh a

AS a

ent
es.

nndated references, the latest edition of the referenced document (including

ny

amendments) applies.

IEC 60050-441, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,

con

trolgear and fuses (available at www.electropedia.org)

IEC 60050-461, International Electrotechnical Vocabulary (IEV) — Part 461: Electric cables
(available at www.electropedia.org)

IEC

IEC

60076 (all parts), Power transformers

60076-1:2011, Power transformers — Part 1: General
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I[EC 60076-2:2011, Power transformers — Part 2: Temperature rise for liquid-immersed
transformers

IEC 60076-3:2013, Power transformers — Part 3: Insulation levels, dielectric tests and external
clearances in air
IEC 60076-3:2013/AMD1:2018

IEC 60076-5:2006, Power transformers — Part 5: Ability to withstand short circuit

IEC 60076-7:2018, Power transformers — Part 7: Loading guide for mineral-oil-immersed power
transformers

IEQ 60076-10:2016, Power transformers — Part 10: Determination of sound levels
IEQ 60076-11:2018, Power transformers — Part 11: Dry-type transformers

IEQ 60076-12:2008, Power transformers — Part 12: Loading guide‘ for dry-type power
tranisformers

IEQ 60076-15:2015, Power transformers — Part 15: Gas-filled power'transformers

IEQ 60243-1:2013, Electrical strength of insulating materials’~’Test methods — Part 1: Tests at
power frequencies

IEG 60364-4-41:2005, Low-voltage electrical instaltations — Part 4-41: Protection for safefy —
Profection against electric shock
IEC 60364-4-41:2005/AMD1:2017

IEQ 60529:1989, Degrees of protection provided by enclosures (IP Code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEQ 60721-1:1990, Classification of environmental conditions — Part 1: Environmeptal
parameters and their severjties
IEG 60721-1:1990/AMD1:1992
IEG 60721-1:1990/AMD2:1995

IEQ 60721-2-2:2012) Classification of environmental conditions — Part 2-2: Environmehtal
conditions appearing in nature — Precipitation and wind

IEQ 60721-2-4:2018, Classification of environmental conditions — Part 2-4: Environmeptal
conditions~appearing in nature — Solar radiation and temperature

IEC TS 60875 (all parts), Selection and dimensioning of high-voltage insulators intended for
use in polluted conditions

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 61439 (all parts)!, Low-voltage switchgear and controlgear assemblies

IEC 61439-1:2020, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

1 This series supersedes some parts of IEC 60439 series.
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IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
for alternating current switchgear and controlgear

IEC 62271-200:2021, 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 62271-201:2014, 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

IEG 62271-202:2022, High-voltage switchgear and controlgear — Part 202: Prefabricgted
Substation

3 |Terms and definitions

For| the purposes of this document, the terms and definitions given Nin/IEC 60050-441,
IEQ 62271-202 and the following apply.

NOTE Some standard terms and definitions are recalled here for ease of reference,

IS 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
3.1 General terms and definitions

3.1]101

closed electrical operating area
roon or location for operation of elegtrical installations and equipment to which access is
intended to be restricted to skilled\*or instructed persons or to lay personnel under |the
sugervision of skilled or instructed(persons

[SQURCE: IEC 61936-1:2021;-3.2.1, modified — In the definition, "power installations" replaced
with "installations", and "ordihary persons" replaced with "personnel".]

3.2 Assemblies 6f switchgear and controlgear

3.2{101

Conact Equipment Assembly for Distribution Substation

CEADS

facfory rassembled and type-tested equipment comprising functional units, described in

Claps€é- 17 duly interconnected

Note 1 to entry: Three types of CEADS are considered: grouped, associated and integrated (see Annex C for
details).

3.2.101.1

grouped type CEADS

CEADS-G

CEADS with functional units are standalone equipment fully complying with their respective
product standards, where these functional units are placed close to each other in a specified
layout
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3.2.101.2

associated type CEADS

CEADS-A

CEADS with functional units can deviate from existing product standard but not in any aspect
that could affect negatively safety and/or operation and where these functional units can either
be independent or share part of their frames or enclosures

3.2.101.3
integrated type CEADS
CEADS-I
CE;/
tran

sformation functional unit are contained in a single enclosure, sharing the insulating med

3.3 Parts of assemblies

3.3/101
functional unit
assembly of devices and components performing a given main function of\the CEADS

Notg 1 to entry: For the purpose of this document functional unit has a different meaning than the meaning in qther
standards. For example, in this document high-voltage functional unit (see 3.3.102) ean comprise several functijonal
unitg as per IEC 62271-200:2021.

3.3]102

high-voltage functional unit
assembly of the switching devices and other components-performing the function of switching
and control for the operation of the high-voltage side-of\the CEADS

Notg 1 to entry: It can include switching and control of the high-voltage main circuit of the network and the prote¢tion
of the high-voltage/low-voltage transformation function.

3.3{103
pO\tEer transformer functional unit

assembly of elements that perform@the function of high-voltage/high-voltage or hjgh-
voltage/low-voltage transformation-of the CEADS

3.3/104

low-voltage functional unit
assembly of the switching.devices and other components performing the function of switch
and control for the opération and protection of the low-voltage feeders of the CEADS

ng

3.3]105

high-voltage/interconnection
eleg¢trical connection between the terminals of the high-voltage functional unit and the h|gh-
voltage términals of the power transformer functional unit

3.31106
low-voltage interconnection
electrical connection between the low-voltage terminals of the power transformer functional unit
and the terminals of the low-voltage functional unit
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3.4 Switching devices

3.5 Parts of switchgear and controlgear

3.6 Operational characteristics of switchgear and controlgear
3.6.101

internal arc classified CEADS
IAC

CEADS which meet prescribed criteria, demonstrated by type tests, for the protection of persons

in the event of internal arc at the high-voltage side

3.7| Characteristic quantities

3.8 Index of definitions

A-C
asgociated type CEADS, CEADS-A

c

¢sed electrical operating area

Cgmpact Equipment Assembly for Distribution Substation, CEADS
D-P

functional unit

grouped type CEADS, CEADS-G

hi

high-voltage interconnection
infegrated type CEADS, CEADS-I
infernal arc classified CEADS, IAC
loyv-voltage functional unit

h-voltage functional unit

loy-voltage interconnection

power transformer functional unit

4 [Normal and special service conditions

4.1 Normal seryice conditions

411 General

Sufjclausg 41 of IEC 62271-1:2017 is applicable with the following additions for CEA
Following)subclauses also refer to specific additions to other functional units according to t

reldvant standards.

3.2.101.2
3.1.101
3.2.101

3.3.101
3.2.1011
3.3.102
3.3.105
3.2.101.3
3.6.101
3.3.104
3.3.106
3.3.103

heir

Wave shape and symmetry of supply voltage are in accordance with 4.2 of IEC 60076-1:2011.

For indoor CEADS equipment shall also be suitable for conditions of relative humidity and

condensation in accordance with Table 15 of IEC 61439-1:2020.

NOTE 1 For air ambient below -25 °C, outdoor CEADS can be designed or used according to the relevant product

standards, where applicable, or according to agreement between manufacturer and user.

NOTE 2 For higher ambient temperatures inside a room, the user can specify to the manufacturer the specific
operating conditions in order to check whether de-rating is applicable for any of the functional units.
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When two or more functional units share a common surrounding medium and in some cases,
even the same enclosure, the real operating service conditions, in particular temperature, of
those functional units can differ largely from the normal service conditions (ambient air) due to
the interaction between them. This should be considered, where relevant, during type test (see

e.g.

4.1.

, 7.101.2).

2 Low-voltage switchgear and controlgear

Subclause 4.1 of IEC 62271-1:2017 is not applicable to low-voltage functional unit.

Subetause7F+ofHEC6+439-+2020-ts—appticabte:

4.1)3 Power transformer

Sufjclause 4.1 of IEC 62271-1:2017 is not applicable to power transformer.

Sufjclause 4.2 of IEC 60076-1:2011 is applicable for liquid-immersed power itransformers pnd
4.2]of IEC 60076-11:2018 for dry-type power transformers.

4.2| Special service conditions

4.211 General

Suljclause 4.2 of IEC 62271-1:2017 is applicable to CEADS with the following additions.
Particular specifications for operation under abnormal)conditions apart from those included in
this| subclause shall be subject to agreement betweén the manufacturer and user.

Refer to the relevant standards for the different functional units.

4.212 Altitude

4.2)2.1 General

Sufjclause 4.2.2 of IEC 62271-1:2017 is applicable for CEADS with the following additions.
For|installation of CEADS at altitude, the main components temperature rise limits should be
evaluated considering® the recommendations of IEC TR 60943:1998 and EC
TR [60943:1998/AMD2009 [1]2.

4.2)2.2 Power transformer

For|installation at an altitude higher than 1 000 m, refer to 6.3 of IEC 60076-2:2011 or 10.8 of
IEG 60076-11:2018.

4.2.3 Exposure to pollution

4.2.31 General

Subclause 4.2.3 of IEC 62271-1:2017 is applicable for CEADS with the following additions.

2 Numbers in square brackets refer to the Bibliography.
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4.2.

3.2 Low-voltage switchgear and controlgear

There are several degrees of pollution defined for the installation conditions. Refer to 7.1.2 of
IEC 61439-1:2020 for the purpose of evaluating clearances and creepage distances of the low-

volt

4.2.

age functional unit.

3.3 Power transformer

Refer to 5.5 of IEC 60076-1:2011, except for dry-type power transformers for which 4.2 f) and

12.2 of IEC 60076-11:2018 should be referred to select appropriate environmental class.

4.2
Suf
If th
pow

4.2
Sul

4.2
Sul

4.2
Sul

5.1
Cla

The

a)
b)

c)

4 Temperature and humidity

ratings of CEADS are the following:

rated voltages (U,, U,);
rated insulation levels;

rated frequency (f,);

d)

rated current for low-voltage assembly main circuits (/,);

clause 4.2.4 of IEC 62271-1:2017 is applicable for CEADS with following addition?

e power transformer service conditions at the intended installation site do not-fall within
limifs of the normal cooling conditions, then the limits of temperature rise for the liquid-immer|

er transformer shall be modified in accordance with 6.3 of IEC 60076<2:2011.
5 Exposure to abnormal vibrations, shock or tilting
clause 4.2.5 of IEC 62271-1:2017 is applicable.
6 Wind speed
clause 4.2.6 of IEC 62271-1:2017 is applicable.
7 Other parameters
clause 4.2.7 of IEC 62271-1:2017 is applicable.
Ratings
General

use 5.1 of IEC 62271-1(2017 is applicable with the following modifications.

the
5ed

e)
f)
9)
h)
i)
)
k)
1)

rated continuous current for high-voltage main circuits (/,);

rated short-time withstand currents (/,, /., I,,) for main and earthing circuits;

rated peak withstand currents (Ip, Ipe,

rated durations of short circuit (¢, #,., f.,) for main and earthing circuits;

]pk) for main and earthing circuits;

rated supply voltage of closing and opening devices and of auxiliary and control circuits;

rated supply frequency of closing and opening devices and of auxiliary and control circuits;

rated power and total losses of CEADS;

ratings of the internal arc classification (IAC), if assigned by the manufacturer.
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The ratings of CEADS shall be assigned to ensure that operation of the equipment within its
assigned ratings do not expose any individual functional unit to conditions which are outside its
rated capabilities.

NOTE Functional units forming part of the CEADS can have other individual rated values in accordance with their
relevant standards.

5.2

Rated voltage

Subclause 5.2 of IEC 62271-1:2017 is not applicable.

Raf
(U,

ed voltages of CEADS are defined by the rated voltages of its high-voltage functional
, power transformer functional unit and low-voltage functional unit (U,)).

Refer to subclause 5.2 of IEC 62271-1:2017 for high-voltage functional unit.

Refer to IEC 60947-1 and 5.2 of IEC 61439-1:2020 for low-voltage functionallunit.

Sul

NOT
func

5.3
Sul

Ra
co
tran

For

For
IEG

For
app

The
the
the

5.4

clause 5.4.1 of IEC 60076-1:2011 is applicable for the power transformer functional unift.

E High-voltage and low-voltage functional units can have rated voltages(higher than the power transfo
ional unit rated voltages.

Rated insulation level

clause 5.3 of IEC 62271-1:2017 is not applicable-

d insulation levels of CEADS are defined by the lowest rated insulation levels of any o
ponents, the high-voltage functional uniti\the low-voltage functional unit or the po
sformer.

the high-voltage functional unit refer'to 5.3 of IEC 62271-1:2017.

the low-voltage functionak-“unit refer to 5.2 of IEC 61439-1:2020 and 5.2
60947-1:2020.

the rated insulation_ levels of the power transformer refer to 5.6 of IEC 60076-1:2011 al
licable insulation levels in relation with the highest voltage for the equipment (U,;).

minimum rated impulse withstand voltage of the low-voltage functional unit shall be at l¢
value given-for overvoltage category IV in Table G.1 of IEC 61439-1:2020. Depending
networkK in different countries, it can be relevant to choose a higher insulation level.

Rated frequency (f,)

Lnit

mer

f its

wer

of

out

ast
on

Subclause 5.4 of IEC 62271-1:2017 is not applicable.

The standard values of the rated frequency for CEADS are 50 Hz and 60 Hz.

5.5

Rated continuous current (1)

Subclause 5.5 of IEC 62271-1:2017 is not applicable for CEADS.

Rated currents of CEADS are defined by the rated continuous current of its high-voltage
functional unit (/) and the rated current of its low-voltage functional unit (/,,).

Subclause 5.5 of IEC 62271-1:2017 is applicable for the high-voltage functional unit.
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Subclause 5.3.1 of IEC 61439-1:2020 is applicable for the low-voltage functional unit.

NOTE The high-voltage functional unit and the low-voltage functional unit have rated current values which are equal
or higher than operating current values.

5.6 Rated short-time withstand current (1)

Subclause 5.6 of IEC 62271-1:2017 is not applicable.

5.6.101 Rated short-time phase-to-phase and rated short-time phase-to-earth withstand

___currents of high-voltage functional unit and rated short-time withstand current

of high-voltage interconnection (I, I;,)

For|the rated short-time withstand currents I, and/or I, of high-voltage functional, unit, h{gh-

voltage interconnection and earthing circuit, 5.6 of IEC 62271-1:2017 is applicable with [the
follpwing additions:

Rated short-time withstand current (/,) shall be assigned to high-voltage functional unit pnd
als¢ to high-voltage interconnection.

NOTIE 1 In principle, the rated short-time withstand current of a main circuit canfiot exceed the corresponding rpted
valupes of the weakest of its series connected components. However, for eaChycircuit or high-voltage compartnjent,
advagntage can be taken of apparatus limiting the short-circuit current, sueh’as current-limiting fuses, reactors, ¢tc.

A rgted short-time withstand phase-to-earth current (/o) shall be assigned to the earthing cirguit

of High-voltage functional unit and high-voltage interconnection. This value can differ from that
of the main circuit.

NOTIE 2 The short-circuit current ratings applicable to the“earthing circuit depend upon the type of system neptral
earthing for which it is intended. Refer to Table 3 of |IE€62271-202:2022.

5.6]102 Rated short-time withstandicurrents of low-voltage functional unit and lpw-

voltage interconnection (1g;,)

Refer to 5.3.5 of IEC 61439-1:2020.

5.6/103 Short-time withstand currents of power transformer functional unit

Refer to Clause 3 of IEC'60076-5:2006.

5.7| Rated peak-withstand current (Ip)

Sufjclause 5.7 of IEC 62271-1:2017 is not applicable.

nts
5 ge

5.7]101,  Rated peak phase-to-phase and rated peak phase-to-earth withstand curre

interconnection (I, )

For the rated peak withstand currents Ip and/or Ipe of high-voltage functional unit, high-voltage

interconnection and earthing circuit 5.7 of IEC 62271-1:2017 is applicable with the following
additions:

Rated peak withstand current (Ip) shall be assigned to high-voltage functional unit and also to
high-voltage interconnection.

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 can be taken of apparatus limiting the short-circuit current, such as current-limiting fuses, reactors, etc.
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A rated peak withstand phase-to-earth current (Ipe) shall be assigned to the earthing circuit of
high-voltage functional unit and high-voltage interconnection. This value can differ from that of

the

5.7.

main circuit.

102 Rated peak withstand currents of low-voltage and low-voltage interconnection

(ka)

Refer to 5.3.4 of IEC 61439-1:2020.

5-7£LMMMEMEMLWELNM&M| unit
Refer to Clause 3 of IEC 60076-5:2006.

5.8
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5.8

Rated duration of short circuit (7,)

clause 5.8 of IEC 62271-1:2017 is not applicable.

101 Rated duration of phase-to-phase short circuit (7,) and rated duration of phj.se-

to-earth short circuit (7,,) of high-voltage functional unit and rated duratio
short-circuit of high-voltage interconnection

the rated durations of short circuit ¢, and ¢, for high-vgltage functional unit, high-volt

rconnection and earthing circuit, subclause 5.8 of IEC62271-1:2017 is applicable with
bwing additions:

ted duration of short circuit (¢,) shall be assigned to high-voltage functional unit and to h

E In principle, the rated duration of short circuit.for a main circuit cannot exceed the corresponding rated |
e weakest of its series connected components. However, for each circuit or high-voltage compartn

of

hge
the

gh-

alue
ent,

ntage can be taken of apparatus limiting:the duration of the short-circuit current, such as current-limiting fuses.

ted duration of phase-to-earth short circuit (7,,) shall also be assigned to the earthing cir|

igh-voltage functional unit and high-voltage interconnection. This value can differ from
ne main circuit.

cuit
hat

102 Rated duration of short circuit (¢.,) for low-voltage functional unit and

low-voltage interconnection

Re
of

5.8

r to 5.3.4-0f1EC 61439-1:2020 for low-voltage functional unit and assign a rated dura
hort-cireuit(¢;,,) to the low-voltage interconnection.

103~ Duration of short circuit for power transformer functional unit

ion

Refer to 4.1.3 of IEC 60076-5:2006.

5.9

Rated supply voltage of auxiliary and control circuits (U,)

Subclause 5.9 of IEC 62271-1:2017 is applicable for CEADS.

5.10 Rated supply frequency of auxiliary and control circuits

Subclause 5.10 of IEC 62271-1:2017 is applicable for CEADS.

5.11 Rated pressure of compressed gas supply for controlled pressure systems

Subclause 5.11 of IEC 62271-1:2017 is not applicable to CEADS.
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5.101 Rated power and total losses of CEADS

The rated power of CEADS is the rated power of the power transformer functional unit at rated
voltage as defined in IEC 60076-1:2011 for liquid-filled power transformer functional units or
IEC 60076-11:2018 for dry-type power transformer functional units.

The total losses of CEADS is the sum of the losses of the high-voltage functional unit and
high-voltage interconnection at its rated continuous current, the total losses (identifying load
and no load losses) of the power transformer functional unit at its rated voltage in accordance
with IEC 60076-1:2011 for liquid-filled power transformer functional units or IEC 60076-11:2018
for "Iry-fypp power transformer functional units _and the losses of the Inw-vnlmgp functional ynit
and low-voltage interconnection at the current determined by the power transformer functignal
unif rated power.

5.102 Ratings of the internal arc classification (IAC)
5.102.1 General

If an IAC classification is assigned by the manufacturer, several ratings”shall be specifled.
Thgse ratings are subdivided into type of accessibility, arc fault currents and arc fault duratigns.

5.192.2 Types of accessibility (A, B, AB)

Three types of accessibility in case of an internal arc are considered:

Acdessibility type A: for CEADS providing protection.{o the operators standing during normal
opdrations in the high-voltage operating side (or sides) of the CEADS.

NOTIE In principle, operating at the high-voltage side and‘at the low-voltage operating side at the same time cahn be
congidered an unsafe procedure.

Acqessibility type B: for CEADS providing protection to the general public in the vicinity of|the
equipment on all its sides at any time,

Acdessibility type AB: for CEADS"providing protection to both operators and the general public.

To pualify for this classification, these CEADS shall comply with the requirements for type A
and type B with the same’value of the test current in kA and duration in second(s).

5.102.3 Classified-sides

For| identification® purposes of the different classified sides of the CEADS the following cpde
shafl be used;

o [F for front side (defined by high-voltage operating side);

. for lateral side-

e R for rear side.

The high-voltage operating side(s) shall be clearly stated by the manufacturer before the test
and identified in the test report.

5.102.4 Rated arc fault currents (Ip, Ip,)

The standard value of rated arc fault currents should be selected from the IEC 60059:1999 and
IEC 60059:1999/AMD1:2009 [2] standard current ratings.
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Two ratings of the arc fault currents are recognised:

a)

b)

three-phase arc fault current (/,),

single phase-to-earth arc fault current (/5.), when applicable.

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

NOTE 1

The manufacturer specifies the compartments of the high-voltage functional unit to which the single phase-

to-earth arc fault current rating applies. Such value is assigned to functional unit where its construction can prevent

the
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rC 1o pecolmng murttiphase, ds delmonstrated auring tne Iterrdl arc test.

E 2 Rationale for this 87 % is the arc fault test with 2-phase ignition; refer to 9.104.5 of IEC 62271-202:2

he case where all high-voltage compartments are only designed for single phase-to-e
faults, only single phase-to-earth arc fault current (/,.) shall be assigned.

E 3 Information about the relationship between type of neutral earthing and the singte phase-to-earth arc
bnt is provided in 9.104.5 and Table 3 of IEC 62271-202:2022.

D2.5 Rated arc fault duration (74, 75)

hdard recommended values for the three-phase arc fault dunation (¢5) are 0,1 s, 0,5 s

bplicable, the test duration (75,) of the single phase<to-earth arc fault shall be stated by
hufacturer.

E Itisin general not possible to calculate the permissible arc duration for a current which differs from that
e test.

Design and construction
use 6 of IEC 62271-1:2017 is*not applicable to CEADS.

ADS shall be designed(sa*that normal service, inspection and maintenance can be car
safely. As CEADS are. intended for installation within closed electrical operating areas
ciple general public-is not allowed to approach the equipment. However, when a CEAD

Kimity of the CEADS. As they are not aware of the electrical features of the equipment t
consideredtas ' general public in the sense of this document.

E If semée parts of enclosures of a CEADS are intended to become part of the enclosure of a substation
ant fequirements of IEC 62271-202 or IEC 61936-1, as applicable, are met.
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mechanical and thermal) in the performance of different functional units and the components
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d to interconnect these.


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 © |IEC 2022 -21-

The complete assembly of a CEADS and the individual functional units forming part of it shall
comply with the requirements of this document. For the individual functional units, reference is
made to the following respective standards:

High-voltage functional unit IEC 62271-200:2021 for metal-enclosed

switchgear and controlgear

or

IEC 62271-201:2014 for solid-insulation

enclosed switchgear and controlgear;
Power transformer functional unit IEC 60076 (all parts);
Low-voltage functional unit IEC 61439 (all parts) and IEC 60947-1.

The
res

Cor
fron
unit
des|

6.1
Sul

6.2
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individual functional units of a CEADS-G shall comply with the requirements. of t
bective product standard listed above.

h those products standards. Due to that, specific testing procedures farnindividual functid
s, where direct application of above-mentioned product standards’is not possible,
cribed in this document.

Requirements for liquids in switchgear and controlgear

clause 6.1 of IEC 62271-1:2017 is applicable.
Requirements for gases in switchgear and.controlgear
clause 6.2 of IEC 62271-1:2017 is applicable.
E For the handling of SFg refer to IEC 62271-4 {3}/
Earthing of switchgear and controlgear
clause 6.3 of IEC 62271-1:201# is applicable with the following additions:
ain earthing circuit system:shall be provided to connect to the earth all metallic parts of

sists of a main earthing conductor to which each component is connected through a sin
uit.

If t

cirduit. In such-a case, the fastening system, if any, used to join parts of the frame s
demonstrate_its ability to carry the phase-to-earth rated current. The main earthing cir
system shall be designed to withstand the rated short-time and peak withstand current un
the|n€utral earthing condition of the system.

e CEADS has‘a metallic frame, then it can serve as, or form part of, the main earth

ADS not belonging to ‘the main and/or secondary/auxiliary circuits of the equipment.

heir

cerning CEADS-A and CEADS-I, the individual functional units can deviate,in some aspgcts
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the
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The cross-section of any earthing conductor shall be not less than 30 mm?. It shall be terminated
by an adequate terminal intended for connection to the earth system of the installation. If any
conductor or conducting part of the earthing circuit is not made of copper, equivalent conductive
and mechanical requirements shall be met.

The continuity of the earthing circuit shall be ensured and corresponding measures preventing
corrosion, loosening of bolts etc. shall be taken. The earthing circuit system shall take into

acc

ount the thermal and mechanical stresses caused by the current.

NOTE The user can establish procedures to check the integrity of all parts of the earthing circuit (internal and

exte

rnal) either periodically or after a short-circuit current.
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Components to be connected to the main earthing circuit shall include:

the enclosure, if metallic, of the high-voltage functional units from the terminal provided for

that purpose;

the tank of liquid-immersed power transformer functional unit or the metallic non active parts

of dry-type power transformer functional unit;
the frame and/or enclosure, if metallic, of the low-voltage functional unit;
the earthing connection of automatic controls and remote-control devices;

the metal shields and the earthing conductors of the high-voltage cables;

6.4
Sul

For
sup|
IEG

6.5
Sul

6.6
Sul

6.7
Sul

6.8
Sul

6.9
Sul

6.1
Sul

the metallic frame of the CEADS, if any;

earthing switches, if any.
Auxiliary and control equipment and circuits

clause 6.4 of IEC 62271-1:2017 is applicable with the following additions:

the low-voltage installation embedded in the CEADS (for example, 4llumination, auxil
ply, etc.), refer to IEC 60364-4-41:2005 for low-voltage glectrical installations
61439-1:2020 for low-voltage switchgear and controlgear assémblies, as appropriate.

Dependent power operation

clause 6.5 of IEC 62271-1:2017 is only applicable for(high-voltage functional unit.

Stored energy operation

clause 6.6 of IEC 62271-1:2017 is only applicable for high-voltage functional unit.

Independent unlatched operation (independent manual or power operation)

clause 6.7 of IEC 62271-1:2017 .is\only applicable for high-voltage functional unit.

Manually operated actuators

clause 6.8 of IEC 62271-1:2017 is only applicable for high-voltage functional unit.

Operation of releases

clause 6.9 ofd|EC 62271-1:2017 is only applicable for high-voltage functional unit.

D Pressure/level indication

clause 6.10 of IEC 62271-1:2017 is applicable.

6.11 Nameplates

Subclause 6.11 of IEC 62271-1:2017 is not applicable, and it is replaced as follows:

ary
or

Each CEADS shall be provided with a durable, clearly legible nameplate, visible in operating

con

dition, which shall contain at least the following information:

manufacturer’s name or trade mark;
type designation;

serial number;

number of this document;

year of manufacture;
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ratings of CEADS listed in Clause 5;
internal arc classification designation, where applicable;
instruction book reference.

The ratings of the functional units shall be listed on separate nameplates, clearly visible, or on
the CEADS nameplate. Where functional units are independent, they shall be provided with

sep

arate nameplates as in their respective product standards.

Each nameplate shall have a unique serial number.
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P Locking devices

clause 6.12 of IEC 62271-1:2017 is not applicable and it is replaced as follows;

rlocking can be necessary to ensure the correct sequence of operation 6f equipment
imise the risk to personnel and damage to the equipment. Interlocking can-be achieved
trical or mechanical methods. If non-mechanical interlocks are provided, the design s
such that no improper situations can occur in case of lack of auxiliary/power supply.

B  Position indication

clause 6.13 of IEC 62271-1:2017 is not applicable to CEADS.

clause 6.13 of IEC 62271-1:2017 for high-voltage functional unit and 8.1.6
60947-1:2020 for low-voltage functional unit are-applicable.

il Degrees of protection provided by enclosures
1.1  General

clause 6.14 of IEC 62271-1:2017 is;not applicable to CEADS.

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

rees of protection in accordance with IEC 60529 shall be as specified below.

enclosures of high-voltage and low-voltage functional units shall provide at least the ded
rotection IP2X(for'indoor application.

bn insulafed-conductors and/or bushings in low-voltage interconnections or non-scree
ductors.\and/or bushings in high-voltage interconnections are used, suitable means
entcdirect contact with live parts shall be provided either by the manufacturer as part of
\DS Jitself or alternatively by the user incorporating adequate protection in the installa

sitek
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the manufacturer shall include in the instruction manual clear information about the need to
provide additional protection.

NOTE Additional safety measures for the protection of persons against approach to hazardous parts are described
in Clause 8 of IEC 61936-1:2021 [4].

When dry-type power transformer functional unit is used, a protection means around the power
transformer functional unit shall be provided with at least a degree of protection IP2X.

6.14.3 Protection against ingress of water (IP coding)

For

outdoor application of CEADS the minimum degree of protection shall be 1P23.
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6.14.4 Protection against mechanical impact under normal service conditions (IK

coding)

022

The enclosures shall have sufficient mechanical strength to withstand external mechanical
impacts with energy of 2 J, corresponding to a degree of protection IKO7 [5] for indoor
application and 20 J corresponding to IK10 for outdoor application.

NOTE CEADS for indoor application is always installed within a closed electrical operating area. In case it is
installed within a fence into an industrial facility, the user can consider increasing mechanical requirements of the

fenc
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6.18 Fire hazard (flammability)

Sul

6.19 Electromagnetic compatibility (EMC)

Sul

Sul
IEG
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6.2

e to protect the integrity of the CEADS.

e ot " e : ot
clause 6.15 of IEC 62271-1:2017 is only applicable for high-voltage outdoor insulator

) of the high-voltage functional unit and of the high-voltage side of the power transfor
Ctional unit.

b Gas and vacuum tightness

CEADS.

clause 5.11 of IEC 60076-15:2015 is applicable for the power-transformer functional un
as-filled type.

f Tightness for liquid systems

clause 6.17 of IEC 62271-1:2017 is only applieablé for high-voltage functional unit.

power transformer functional unit relevant clauses of IEC 60076 (all parts) are applicab

clause 6.18 of IEC 62271-1:2017is applicable for CEADS.

clause 6.19 of IEC 62271-1:2017 is not applicable.

clauses 6.19 of |EC 62271-1:2017 for high-voltage functional unit and 9.4 and Annex
61439-1:2020or low-voltage functional unit are respectively applicable to the high-volt
low-voltagée:functional units of the CEADS.

D X-ray emission

Sul

L (if
ner

clause 6.16 of IEC 62271-1:2017 is only applicable for the high-veltage functional unit of

it if

) of
hge

clause 6.20 of IEC 62271-1:2017 is only applicable for the high-voltage functional unit.

6.21 Corrosion

Subclause 6.21 of IEC 62271-1:2017 is applicable for CEADS.

6.22 Filling levels for insulation, switching and/or operation

Subclause 6.22 of IEC 62271-1:2017 is only applicable for high-voltage functional unit.
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6.101 Protection against mechanical stresses

The enclosures shall have sufficient mechanical strength to withstand the following loads and
impacts:

a) for CEADS intended for outdoor installation, snow loads according to the local climatic
conditions;

b) for CEADS intended for outdoor installation, the mechanical effects of wind pressure
according to 4.1.3 of IEC 62271-1:2017. It can be verified by calculation.

Any_other mechanical stresses that can be expected to occur in service, depending on the
intgnded application, can be verified by calculation.
NOTIE 1 Seismic stresses according to IEC TS 62271-210:2013 [6] can also be considered within this subclauge.

Thg complete assembly lifting lugs shall be designed for the total weight af\the CEAPS.
Although each component had been tested for inherent physical stability,.’when varipus
conpponents are attached together in a CEADS, instability can result. The idesign shall endure
stability during delivery, installation and operation.

NOTIE 2 The lifting lugs designed to lift the complete assembly can be painted yellow for easy identification.
6.192 Protection of the environment due to internal defects

In the event that internal defects can lead to the escape of hazardous liquids from the equipnjent
(forfexample: liquid from a power transformer functional unit or a high-voltage functional upit),
proyision shall be made to retain the hazardous liquids in order to prevent the soil bging
polluted.

Thg capacity of the retention tank shall be at”least equal to the biggest hazardous liquid
containing part (for example, power transfermer functional unit, high-voltage functional (nit,
etc)), unless applicable national regulations-have different requirements. The retention tank can
be part of CEADS or provided in the installation site where the CEADS shall be installed.

Additional measures can be taken'by agreement between manufacturer and user.

6.103 Internal arc fault

A JQEADS that satisfies\thé requirements of this document is designed, in principle, to preyent
the|occurrence of internal arc faults in the high-voltage side.

To achieve this‘objective, the manufacturer of the CEADS shall ensure the correct manufacttre,
ver{fying it by<carrying out routine tests according to Clause 8. In turn, the user shall male a
proper selection, according to the characteristics of the network, operating procedures pnd
seryice(canditions (refer to Clause 9).

There should be Titfle probability that an internal arc occurs during the enfiire service life,
provided that the CEADS is installed, operated and maintained following the instructions
provided by the manufacturer and the cables are correctly installed; however, the possibility of
an internal arc cannot be completely disregarded.

Failures can occur in any part of the CEADS. However, as no internal arc testing procedure for
low-voltage functional unit and power transformer functional unit is described in their respective
relevant standards, only faults occurring within the enclosure of the high-voltage functional units
and in the high-voltage interconnection are taken into consideration in this document
(see 7.101).

NOTE |If user and manufacturer agree on an internal arc test of the low-voltage part of the CEADS, IEC
TR 61641:2014 [7] gives guidance for an internal arc test in enclosed low-voltage switchgear and controlgear
assemblies.
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Failure either due to a defect, an exceptional service condition or mal-operation on the
high-voltage side can initiate an internal arc within the high-voltage functional unit and/or in the
high-voltage interconnection, which constitutes a hazard if persons are present.

6.104 Enclosures

The enclosures of the functional units shall comply with the relevant requirements of their
respective product standards. In the case that an enclosure is shared by several functional
units, it shall comply with the requirements of the products standards of those functional units
(example: the tank of the power transformer functional unit of a CEADS-I shall comply with the
requirements of IEFC 60076 (all parfq) if applicable _and IEC 69?71-?00'9091)

6.105 Sound emission

Thg power transformer functional unit is the main source of sound. On the other_hand, therg is
no fequirement in high-voltage and low-voltage functional units’ relevant standards on this
ma]ter and the direct contribution of the high-voltage and low-voltage functional units to|the
sound level of the CEADS is considered, in principle, negligible. However; the determinatiop of
CEADS sound level shall be made according to Annex B, on the complete”'CEADS to take |nto
accpunt any possible interaction.

6.106 Electromagnetic fields
CEADS in service generate electromagnetic fields that may'need assessment to:

e fssist with planning, installation, operating instruction and service;

e [fake measures to meet requirements or regulations on electromagnetic fields.

If ap evaluation of electromagnetic fields generated by a CEADS is required, the methodolpgy
described in IEC TR 62271-208:2009 shouldcbe followed.

6.107 Solar radiation

In the case of outdoor installation eof CEADS, its performance during service conditions car| be
subjstantially affected due to solar radiation. In addition to the losses from the componepts,
solgr radiation could be a significant external source of heat that can affect the performarnce.
Evdgry outer part of the CEADS exposed to solar radiation produces an additional heat trangfer
tha{ can lead to a de-rating of a functional unit due to exceeding the maximum temperature fise
established by its spegific product standard. As an example, the heat radiation on the hjgh-
voltage functional uhif' enclosure can require its de-rating and/or reduce the current carrying
capjacity. In some ‘eases, it could lead to the premature malfunction or failure of temperatlire-
sensitive electrenic devices.

Anrnex G«of 1EC 62271-202:2022 provides guidance on how to assess the effect of splar
rad|ation.

Additional measures, for example double roofing, lighter enclosure colours, double walls,
alternative enclosure materials, etc. can be used in order to reduce the effect of solar radiation
on the CEADS. Such additional measures are subject to an agreement between the
manufacturer and user.

IEC 60721-2-4:2018 can be used to help select the appropriate level of solar radiation.
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7 Type tests

7.1 General
711 Basics

Subclause 7.1.1 of IEC 62271-1:2017 is applicable with the following additions.

In principle, the type tests shall be made on a representative configuration of the CEADS. The
functional units and the interconnections contained in a CEADS shall be tested according to

th 1 4 2l 4 4+ Al <l
e FTroiovdarit prvduvt otdrivuaru.

Type tests shall be made on the complete CEADS, unless otherwise specified in this doeument.

Dueg to the design of the equipment it can be practical to test more than one function at|the
same time. In that case it is not required to repeat those tests in which the itest conditipns
appglied are the same specified in their respective standards.

Thg aim of the type tests on a CEADS is to demonstrate the characteristics of the CEADS gs a
conpiplete unit. The required tests on the complete CEADS, in addition’to those required for|the
individual functional units, are listed below:

Mandatory type tests: Subclause]
a)| Tests to verify the insulation level of the CEADS 7.2
b)[ Measurement of the resistance of the main cireuit of the high-voltage
functional unit 7.4
c)| Test to prove the temperature rise of any.part of the equipment 7.101

d)| Tests to prove the capability of the mairy and earthing circuits to be
subjected to the rated peak and therated short-time withstand

currents 7.6
e)| Tests to verify the degree of protection and resistance to mechanical

impact 7.7
f) | Additional tests on auxiliary and control circuits 7.10
g)| Verification of making_and breaking capacities of the high-voltage

functional unit 7.103
h)| Mechanical openation tests 7.104

Mandatory type.tests, where applicable:

i) | Tightness-tests 7.8
j) | EMC.compatibility tests 7.9
k)] F£ForFCEADS intended to be classified IAC, tests to assess the effects

of arcing due to an internal arc fault 7.102
)  Pressure withstand tests for gas-filled compartments 7.106
m) Measurements of leakage current of non-metallic enclosures 7.107
n) Tightness and mechanical strength for liquid-filled compartments 7.109

Special type tests (subject to agreement between manufacturer and user):

o) Tests to verify the sound level of CEADS Annex B
p) Mechanical stability test 7.105
q) Partial discharge test 7.2.10
ry  Weatherproofing tests 7.108

s) Measurement or calculation of electromagnetic fields 7.110
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Type tests can impair the suitability of the tested parts for subsequent use in service. Therefore,
test objects used for type test shall not be used in service without agreement between
manufacturer and user.

71

.2 Information for identification of test objects

Subclause 7.1.2 of IEC 62271-1:2017 is applicable.

7.1
Suh

Intg

7.2
7.2
Suk

Wh
of r

d)

3 Information to be included in type-test reports

the identification, including serial numbers as appropriate, of all functional units\ of
CEADS, together with the identification of the CEADS itself;

details of the mechanical and electrical interconnections of the functional unijts as paf
the CEADS;

drawings and photographs to demonstrate that physical arrangement.of the equipm
during testing.

rnal arc type test report shall give the information detailed in 7.402.6.

Dielectric tests
1 General

clause 7.2 of IEC 62271-1:2017 is applicable with*the following additions.

en performing dielectric tests, the following criteria are applicable in order to limit the num
bquired tests:

n the case that each of the main components of the CEADS (high-voltage functional U
power transformer functional unit.and low-voltage functional unit) have been all previo
ndividually type-tested under the\'same conditions as in the CEADS, there is no nee
conduct dielectric tests;

the dielectric tests are notrequired on the high-voltage interconnection when it is mad
high-voltage type-tested jearth-shielded cables connected by type-tested earth-shiel
connectors or by other-types of terminations which have been type-tested on both
high-voltage switchgear and controlgear and the power transformer sides in the installa
conditions of the(prefabricated substation;

n case the main components (high-voltage functional unit, power transformer functic
unit, low-yaltage functional unit) are type tested according to their product standards,
the interconnections are not previously type tested, the tests as stated in 7.2.2 and 7
shall bexCarried out;

n¢all~other cases, dielectric tests as stated in 7.2.2, 7.2.3, 7.2.4, 7.2.5 and 7.2.6 shal

the

t of

ent

ber

nit,
sly
to

b of
Hed
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2.3

be

arried out

7.2,

2 Ambient air conditions during tests

Subclause 7.2.2 of IEC 62271-1:2017 is applicable.

7.2,

3 Wet test procedure

In case a wet test is required for outdoor CEADS then 7.2.3 of IEC 62271-1:2017 is applicable.

7.2,

4 Arrangement of the equipment

Subclause 7.2.4 of IEC 62271-1:2017 is not applicable. Refer instead to 7.2.101.
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7.2.

5 Criteria to pass the test

Subclause 7.2.5 of IEC 62271-1:2017 is applicable for the high-voltage tested components.

7.2.

6 Application of the test voltage and test conditions

Subclause 7.2.6 of IEC 62271-1:2017 is not applicable. Refer instead to 7.2.101.2.

7.2.7 Tests of switchgear and controlgear of U, < 245 kV
SubetattseF+2FofHEC-622F11+26047+ts—applcabltefor-thehigh-vottagefunretionattnit:
7.2{8 Tests of switchgear and controlgear of U, > 245 kV

Suk

7.2

clause 7.2.8 of IEC 62271-1:2017 is not applicable.

9 Artificial pollution tests for outdoor insulators

Subclause 7.2.9 of IEC 62271-1:2017 is only applicable for high-voltage outdoor insulator
any]) of the high-voltage functional unit and of the high-voltage side)of the power transfor
fun¢tional unit.

7.2{10 Partial discharge tests

Suljclause 7.2.10 of IEC 62271-1:2017 is not applicable to' CEADS.

Partial discharge test can be specified by some “of the main components relevant prodg
stamdards.

By

hgreement between the manufacturer‘and the user a test to evaluate the insulation of

high-voltage functional unit can be carried out following 7.2.10 of IEC 62271-200:2021

met
enc

7.2
Sul

7.2
Sul

7.2

7.2

al-enclosed switchgear and controlgear or 6.2.9 of IEC 62271-201:2014 for solid-insula
losed switchgear and controlgear, depending on the type of insulation.

11 Dielectric tests on:auxiliary and control circuits

clause 7.2.11 of IEC 62271-1:2017 is applicable.

12 Voltage test‘as condition check

clause 7.2412 of IEC 62271-1:2017 is not applicable for CEADS.

101 _<Dielectric tests on the high-voltage interconnection

1091 General conditions

s (if
ner

uct

the
for
on

The tests can be carried out with the power transformer replaced by a replica reproducing the
field configuration of the transformer bushings.

For the tests, the high-voltage connection is connected to the test supply through the high-
voltage functional unit. Only the switching devices that are in series in the supply circuit are
closed. All other switching devices are open.

Voltage limiting devices shall be disconnected during dielectric tests.

Secondary terminals of current transformers shall be short-circuited and connected to earth.
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Instrument transformers, power transformers or fuses can be replaced by replicas reproducing
the field configuration of the high-voltage connections.

7.2.101.2 Application of test voltage
7.2.101.2.1 General

The test voltages shall be applied connecting each phase conductor of the main circuit in turn
to the high-voltage terminal of the test supply. All other conductors of the main circuit, the
auxiliary circuits and all other metallic parts shall be connected to the earthing conductor of the
frame, and to the earth terminal of the test supply.

Where no-earth-shielded high-voltage connections are used, the non-conductive material shall
likeise withstand the test voltages specified in 7.2.101.4. The methods specified in
IEQ 60243-1:2013 shall be applied to test if the non-conductive material meetsthé relejant
requirements.

7.2)101.2.2 Test voltage
Refer to 7.2.6 of IEC 62271-1:2017.

7.2101.3 Lightning impulse voltage tests

Thg high-voltage interconnection shall be subjected to lightning impulse voltage tests according
to 71.2.7.3 of IEC 62271-1:2017 with the following addition:

During the lightning impulse-voltage tests, the groupded terminal of the impulse generator shall
be connected to the main earthing conductor system of the CEADS. Overvoltage suppresging
means shall be disconnected.

7.2{101.4 Power-frequency voltage withstand tests

Thqg high-voltage interconnection shall'be subjected to 1 min power-frequency voltage withstpnd
tesfs in dry conditions in accordance with 7.2.7.2 of |IEC 62271-1:2017 with the following
addition.

Durning the power-frequency-voltage test, one terminal of the test transformer shall be connegted
to garth and to the main.earthing conductor system of the CEADS.

7.21101.5 High-voltage interconnection covered by non-metallic enclosure

When the intereonnection is totally or partially covered by a non-metallic enclosure accessjble
dur{ng normal operation, the enclosure shall meet the following requirements.

a) [The'iasulation between live parts of the main circuit and the accessible surface of insulating
enclosure shall withstand the test voltages specified in 5.3 of IEC 62271-1:2017 for volthge
tests to earth and between poles.

b) The insulating material shall withstand the power-frequency test voltage specified in item a).
The appropriate test methods given in IEC 60243-1:2013 shall be applied to test if the
insulating material meets the relevant requirements.

c) The insulation between live parts of the main circuit and the inner surface of insulating
enclosure facing these shall withstand at least 150 % of the rated voltage of the equipment
for one minute. This shall be tested according to 6.104 of IEC 62271-201:2014 taking into
account the selected protection category of the interconnection.

d) If a leakage current can reach the accessible side of the insulating enclosure by a
continuous path over insulating surfaces, it shall be not greater than 0,5 mA under the
specified test conditions (refer to 7.104).

For testing procedures see 7.2.101.2.2 of IEC 62271-202:2022.
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7.2.102 Dielectric tests on the low-voltage interconnection
7.2.102.1 General conditions

For the tests, the low-voltage interconnection is connected to the test supply through the low-
voltage functional unit. One terminal of the voltage source shall be connected to the main
earthing conductor system of the CEADS. Only the switching devices that are in series in the
supply circuit are closed. All other switching devices are open.

When the low-voltage interconnection is partially or totally covered by a non-metallic enclosure,
the enclosure shall be covered by a circular or square metal foil having an area as large as
posssible, but not exceeding 100 cm?2 connected to the earth. The foil shall be applied td all
surfaces that can be touched by an operator.

7.2)102.2 Lightning impulse-voltage tests

Thg low-voltage interconnection shall be subjected to lightning impulse-voltagge tests. The rgted
implulse-voltage test is chosen in accordance with 5.3.

Thg 1,2/50 ys impulse voltage shall be applied three times for each~polarity at intervals of[1 s
minimum. Voltage surge suppression devices shall be disconnected,

Thqg test voltage shall be applied connecting each phase conductor of the main circuit in turp to
the|high-voltage terminal of the test supply. All other conductors of the main circuit and |the
auxiliary circuits shall be connected to the earthing conductor or the frame and to the earth
terminal of the test supply.

Thdre shall be no disruptive discharge during the\tests.

7.2)102.3 Power-frequency voltage withstand test

Thg low-voltage interconnection shall be subjected to 1 min power-frequency voltage withstand
tesfs in dry conditions in accordance with 10.9.2 of IEC 61439-1:2020 with the following
addition:

Duning the power-frequency Voltage withstand test, one terminal of the test transformer shall
be gonnected to earth and to the main earthing conductor system of the CEADS.

7.2{103 Dielectric.tests on high-voltage functional unit

Suliclause 7.2 ofAlEC 62271-200:2021 for metal-enclosed switchgear and controlgear or 6.2 of
IEQ 62271-20472014 for solid-insulation enclosed switchgear and controlgear is applicable yith
the|[following-addition:

In gase’that the design of CEADS does not allow to separate physically power transformer
functional unit and high-voltage functional unit, the tests of the high-voltage functional unit shall
be carried out with the power transformer functional unit isolated from the high-voltage
functional unit (e.g. by removing the interconnection).

7.2.104 Dielectric tests on power transformer functional unit

Tests prescribed in the IEC 60076 (all parts) shall be applied, with the following considerations:

Preferably the power transformer functional unit should be disconnected from the high-voltage
functional unit and the low-voltage functional unit. However, for practical reasons the test
voltage can be applied through the high-voltage functional unit. Only the switching devices that
are in series in the supply circuit are closed. All other switching devices are open.
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7.2.105 Dielectric tests on low-voltage functional unit

Subclause 9.1 of IEC 61439-1:2020 is applicable.

For practical reasons this test can be performed on the low-voltage functional unit already
installed in CEADS. In this case the low-voltage functional unit shall be isolated from the power
transformer functional unit.

7.3 Radio interference voltage (RIV) test
Suhelause+3-oHEC622F1—1-204—is-hotappHeablefor-CEADS-

7.4 Resistance measurement

Suljclause 7.4 of IEC 62271-1:2017 is applicable with the following considerations,.

When the power transformer functional unit cannot be disconnected from|the high-volthge
fungtional unit, the resistance measurement can be influenced by the power transformer hjgh-
volfage windings.

7.5| Continuous current tests

Suljclause 7.5 of IEC 62271-1:2017 is applicable with the following considerations.

Thig test is applicable for CEADS-G and CEADS-A. Faf, CEADS-I, when the power transformer
fungtional unit cannot be disconnected from the highrvoltage functional unit, this test is [not
applicable.

7.6 Short-time withstand current and peak withstand current tests

Sufjclause 7.6 of IEC 62271-1:2017 is not applicable to CEADS.

7.6]101 Short-time and peak withstand current tests on main circuit of high-voltage and
low-voltage functional-units

Thqg high-voltage functional-unit that has not been previously tested shall be submitted to jest
accprding to 7.6 of IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or|(6.6
of |[EC 62271-201:2014\\for solid-insulation enclosed switchgear and controlgear. The h|gh-
voltage functional unityshall be isolated from the power transformer functional unit to perfprm
the|test.

Thg low-voltage functional unit that has not been previously tested shall be submitted to fest
accprding to-lEC 61439-1:2020. The low-voltage functional unit shall be isolated from the power
trarjsformer functional unit to perform the test.

7.6.T02 Short-time and peak withstand current tests on high-voltage and Tow-voltage
interconnections

High-voltage interconnection shall be tested following the procedure described in 7.6.1 a) of
IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or 6.6 a) of
IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear. The test current
shall be applied in such a manner that the complete connection to the power transformer is
tested. All parts supporting the interconnection shall be maintained in place, as in service
condition, during the test.

In particular, when the high-voltage interconnection is protected by current-limiting devices
situated in the high-voltage switchgear, provisions of 7.6.1 a) of IEC 62271-200:2021 for metal-
enclosed switchgear and controlgear or 6.6 a) of IEC 62271-201:2014 for solid-insulation
enclosed switchgear and controlgear are applicable.
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If the high-voltage interconnection is not protected by current limiting devices, the test can be
made, where appropriate, at the same time as the high-voltage functional unit is tested,
provided that the conditions of 7.6.1 of IEC 62271-200:2021 for metal-enclosed switchgear and
controlgear or 6.6 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and
controlgear are met.

Non type-tested low-voltage interconnections can be tested following the procedure described
in [IEC 61439-1:2020 for low-voltage switchgear and controlgear assembly. Where appropriate
this test can be made at the same time as the low-voltage functional unit is tested. The test
current shall be applied in such a manner that the complete connection to the power transformer
functionalunit is testec - o o . i .

as in service cond

For|safety reasons, the power transformer can be replaced by a replica for short-time and ppak
curfent type tests. To verify interconnections ability to withstand the test, a short-¢circuit is mpde
at Qoth sides of the power transformer replica terminals.

7.6/103 Short-time and peak withstand current tests on earthing circuits

Thq earthing circuit of the CEADS shall be tested according to 7.6 of IEC 62271-1:2017 With
the[addition of the following paragraphs:

Theg type tests shall not be repeated on the main earthing circuits of type-tested functional units.

After the test, some deformation of the main earthing €onductor and of the connections to|the
fungtional units is permissible, but the continuity of the) circuit shall be preserved.

Tedt of connections of metallic covers and doors'not belonging to the main earthing circult is
not|required. However, they can be tested at30 A (DC) to demonstrate the electrical continuity
of garthed metallic parts. In this case, theswoltage drop shall be lower than 3 V.

7.6]104 Short-circuit current tests.on power transformer functional unit

By |agreement between the manufacturer and the user a short circuit test accordind to
IEQ 60076-5:2006 on the power transformer functional unit might be carried out.

Preferably the power transformer functional unit should be disconnected from the high-voltpge
fungtional unit and the“low-voltage functional unit. However, for practical reasons, the fest
voltage can be apptlied through the high-voltage functional unit. Only the switching devices that
arelin series in the supply circuit are closed. All other switching devices are open.

7.7] Verification of the protection

Sufclause 7.7 of IEC 62271-1:2017 is applicable with the following addition.

Verification of the protection against mechanical stresses according to 6.14 and 6.101 shall be
checked.

7.8 Tightness tests

Subclause 7.8 of IEC 62271-1:2017 is applicable for high-voltage functional unit.

7.9 Electromagnetic compatibility tests (EMC)

For high-voltage functional unit 7.9 of IEC 62271-1:2017 is applicable with the exception of
radio interference voltage test.

For low-voltage functional unit 10.12 of IEC 61439-1:2020 is applicable.
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A test on a CEADS is not necessary provided that the high-voltage functional unit and low-
voltage functional unit have been tested according to their relevant standards.

7.10 Additional tests on auxiliary and control circuits
7.10.1 General

Subclause 7.10 of IEC 62271-1:2017 is applicable, with the following addition:

These tests shall be performed on the complete CEADS and are only applicable to the auxiliary
and—eentrelJow—voliage—sciredits—low-volage—power—cheuis—-e—sescondary—of—power
trarjsformer, low-voltage interconnection and low-voltage functional unit, are excluded from|the

test.

7.10.2 Functional tests

A functional test of all low-voltage circuits shall be made to verify the préper functioning of
auxjiliary and control circuits in conjunction with the other parts of the CEADS.

Thqg tests shall be performed with the upper and lower value limits of'the supply voltage defihed
in 5.9.

For| low-voltage circuits, sub-assemblies and components, ‘@peration tests may be omitted if
they have been fully performed during a test applied to similar CEADS.

7.10.3 Verification of the operational characteristics of auxiliary contacts

Suljclause 7.10.3 of IEC 62271-1:2017 is applicable.

7.10.4 Environmental tests

Sufjclause 7.10.4 of IEC 62271-1:2017s applicable on a representative sample of an auxillary
and control circuit with following limitations.

Thgse tests do not apply for.indoor switchgear and controlgear operated under normal seryice
conditions as defined by Clause 4 of IEC 62271-1:2017.

When the tests as stated' in 7.10.4 of IEC 62271-1:2017 have been performed on the sepafate
components of a~representative sample of an auxiliary and control circuit, no further
environmental tests-are needed.

Where this(isyhot carried out, 7.10.4 of IEC 62271-1:2017 is applicable on a typical lay-out of
thelauxiliary and control circuits.

7.10.5_Dielectric test

Subclause 7.10.5 of IEC 62271-1:2017 is applicable.

7.11 X-radiation test for vacuum interrupters

Subclause 7.11 of IEC 62271-1:2017 is applicable for high-voltage functional units where
vacuum interrupters are used.
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7.101 Temperature-rise tests
7.101.1 General

The purpose of this test is to check that the temperature increases of the components when
adapted to the design of the CEADS in its entirety does not impair the life-time expectancy of
the functional units and their interconnections. Their life-time expectancy shall not be influenced
if the acceptable limits of deterioration of insulation through thermal effects are not exceeded.
As stated in Clause 4, the functional units, which form part of a CEADS, shall comply at least
with the requirements of their respective standards. To ensure this compliance, the relevant
type tests can be carried out on each functional unit, being alone or embedded in the CEADS.
In @ddition, as stated in the introduciion, potential interactions beiween devices shall| be
evaluated.

Two situations can be considered.

Thg temperature rise tests are previously performed on each functional unit alone. Then |the
purpose of the temperature-rise test on the complete CEADS is to .asséss the possjble
intrjractions, to define corresponding de-rating of the functional units if any, and to verify|the
temperature rise of the interconnections.

Thg temperature-rise tests are not previously performed on each’functional unit alone. Then
the|purpose of the temperature-rise test on the complete CEADS is to verify the temperafure
risg of the functional units according to their respective standards and at the same time|the
temperature rise of the interconnections.

7.101.2 Test conditions

Main functional units and interconnectionsc\temperature-rise tests shall be performed
simultaneously on a complete CEADS. In the case of already type-tested high-voltage functignal
unif and where it is considered that there‘is. ho significant influence of the temperature-ris¢ of
the [high-voltage functional unit on the other functional units, or vice-versa, the temperature-fise
tes{ shall not include the current flowing in the main circuit of the high-voltage functional pnit
(seg Figure 1). If it cannot be demanstrated otherwise a complete test of the CEADS shal| be
performed (see Figure 2). For “the high-voltage functional unit the procedure of 7.5 of
IEQ 62271-200:2021 for .metal-enclosed switchgear and controlgear or 6.5 | of
IEQ 62271-201:2014 for sqlid~insulation enclosed switchgear and controlgear shall be appl|ed.

NOTIE 1 Reasons for contern could be, for example, where the temperature-rise values reported during the ftype
test|are close to the acceptable limits, or the influence of other functional units on the power transformer fepder
duripg the temperaturée-rise test of the complete CEADS is so high that can be estimated that the influence or] the
main circuit can compromise their rated values. In that case de-rating of the high-voltage functional unit is considqred.

NOTIE 2 It is/ascommon practice that the high-voltage functional unit operates at much lower current (load) thah its
ratedd one. Taking this into account, the additional increase of temperature caused by operating as part of a CEADS
in mpst cases has no relevant influence on the required current capability of the high-voltage functional unit. In cgses
whefe fulNead conditions are expected in the main circuit this assumption cannot be valid.

In case of high-voltage funciional unit not previously type fested, a compleie temperaiure-rise
test of the CEADS shall be performed, according to Figure 2.

The distribution of current at the low-voltage functional unit feeders shall be chosen to be the
worst condition in respect of heat generation.

NOTE 3 The low-voltage functional unit feeders comprise not only traditional electric distribution applications
outgoing feeders but incoming feeders from back-feeding installations such as low voltage side generating plants.

If low-voltage functional unit feeders are equipped with fuses, these fuses shall be present
during test and shall represent the service conditions. As an option, the feeders can be fitted
with fuse-links instead of fuses. The rated power losses of the fuse-links used for the test shall
be stated in the type test report. Fuse-link power loss shall be determined by measurement or
alternatively as declared by the fuse-link manufacturer.
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The test shall be carried out in a test room in which the dimensions and insulation shall keep
the ambient air temperature of the room within the limits specified in 7.101.5.1.

The test room environment shall be substantially free from air currents, except those generated

by
vel

71

7.1

Twcl) different testing situations are considered (see 7.101.1).

a)

Thqg following test methods can be used:

heat from the equipment under test. In practice, this condition is reached when the air
ocity does not exceed 0,5 m/s.

01.3 Test methods
01.3.1 General

The temperature-rise test shall not include the current flowing in the main circuit-ofthe h|gh-
voltage functional unit because the temperature-rise test on the high-voltage fanetional unit
has been previously carried out and the influence of the other functional unifs)is deemed to
be not significant for the temperature-rise of the high-voltage functional unityin the CEAPS.

The temperature-rise test shall include the current flowing in the main, circuit of the h{gh-
voltage functional unit because the temperature-rise test on the high<voltage functional Lnit
has not been previously carried out or the influence of the otherfunctional units is deemed
to be significant on the temperature-rise of the high-voltage functional unit when installefd in
the CEADS.

— The preferred method requires the use of indegendent sources of current to supply|the
high-voltage and the low-voltage sides of thecCEADS.

— An alternative method can be used if the laboratory can provide only one sourcg of
current or the design of the CEADS makes the connection arrangements as descriped
by Figure 1 impossible. The alternative;method is applicable in case of situation a).

D1.3.2 Preferred method

D1.3.2.1 General

i$ method requires different>¢onnections of supply for the high-voltage and the low-voltage

s respectively.

1.3.2.2 Connection of supplies
High-voltage side

ccording tothe two situations described above, the following testing procedures shal| be
sed.

If the_test does not require to include the current flowing in the main circuit of |the
igh-voltage functional unit, the power transformer functional unit and the high-volthge
unctional unit shall be connected to one current supply and the low-voltage terminals of

the incoming feeder of the high-voltage functional unit. R.efer to Figure 1.

If the test requires to include the current flowing in the main circuit of the high-voltage
functional unit, it shall be isolated from the T-off (power transformer feeder) and two different
supplies on the high-voltage side shall be used. The first one shall supply the high-voltage
main circuit with its rated current. The second shall supply the high-voltage side of the power
transformer functional unit through the T-off of the high-voltage functional unit and the
low-voltage terminals of the power transformer functional unit shall be short-circuited.
Figure 2 graphically explains the connection of supplies under an assembly with larger high-
voltage main circuit.
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Low-voltage side

The temperature-rise test on the low-voltage side shall be carried out in accordance with

10.10 of IEC 61439-1:2020 and the following specific requirements.

The low-voltage functional unit shall be isolated from the power transformer functional unit,
as close as practicable to the power transformer functional unit terminals. At a convenient

point adjacent to the power transformer functional unit terminals, a short-circuit shall be

applied to the connections between the power transformer functional unit and the

low-voltage functional unit. Test current shall be applied to the low-voltage functional unit
via the feeders.

Key
1, o
y
1, {
q

Short-circuit of Short-circuit of
low-voltage terminals low-voltage interconnection
High-

voltage I e

H_igh-voltage Power Low-voltage
side supply transformer side supply
IEC

ufficient current to generate the total losses in accordance\with Step 1 and Step 2 of 7.101.3.3.3 for liquid-

mmersed power transformer functional unit or high-voltage rated current of dry-type power transformer functipnal
nit (see 7.101.4 step 2)

Low-
voltage

urrent determined by the power transformer functional unit rated power at its low-voltage side at the maximum
urrent tapping

Figure 1 — Test diagram in case of type-tested high-voltage functional unit
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Open high-voltage Short-circuit of Short-circuit of low-voltage
busbar low-voltage terminals interconnection
Short-circuit of High-
main circuit 1 voltage
outgoing feeder & N Low-
o G I—@— voltage
O
A\
Power L_ow-voltage
High-voltage transformer side supply
side supply
[\~

High-voltage side
transformer supply

Key

1, gqufficient current to generate the total losses of liquid-filled power transformer functional unit or high-voltage
rated current of dry-type power transformer functional unit (see 7.101.4 step 2)

I, ¢urrent determined by the power transformer functional unit rated power at its [ow=voltage side at the maxifnum
urrent tapping

I; rated continuous current of high-voltage main circuit

Figure 2 — Test diagram in case of non-type-tested high-voltage functional unit

7.101.3.2.3 Application of test currents
a) High-voltage side
Forl|liquid filled power transformer functional gnit the circuit is supplied with sufficient current to

generate the total losses of the power transformer functional unit, at its reference temperattre,
usimg the method defined in IEC 60076-2;2011.

NOTIE 1 A small percentage of current above the rated current flowing through the complete circuit can be used so
as t¢ compensate for the power transformer functional unit no-load losses.

NOTE 2 During the test, the resistance can vary according to the temperature of the power transformer functional
unit| Thus, the test supply current is' varied accordingly to maintain the generated losses constant and equal tq the
total| power transformer functional unit losses throughout the test.

For| dry type power transformer functional units, the simulated load method described in
IEG 60076-11:2018 shall be followed (see 7.101.4).

b) |Low-voltage-side

Thg low-voltage circuit is supplied with the current determined by the power transformer
fun¢tional unit rated power at its low-voltage side at the maximum current tapping.

7.101.3.3 Alternative method
7.101.3.3.1 General

This method requires one single supply.

7.101.3.3.2 Connection of supply

The high-voltage functional unit and the power transformer functional unit shall be connected
and the feeders of the low-voltage functional unit shall be short-circuited. The supply shall be
connected to the incoming terminals of the high-voltage functional unit (see Figure 3).
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is imjected for 1 h in accordance with IEC 60076-2:2011.

At

megsurements shal’'be made in accordance with 7.101.5.3 and 7.101.5.4.

7.1

For

4tep 1 and step 2)

L | IEC

ufficient current to generate the total losses of liquid-filled power transformer functional unit (se€ 7.101.3

Figure 3 — Diagram of the temperature-rise test alternative method

D1.3.3.3 Application of test current

en the CEADS is equipped with a liquid-immersed power transformer functional unit,
lication of test currents should follow the method as descrilied in 7.3.2 of IEC 60076-2:2
sisting of the two following consecutive steps.

Db 1:
CEADS is supplied with sufficient current\to generate the total losses of the po

sformer functional unit, at its referencestemperature, using the method defined
60076-2:2011.

E The total power supplied to the complete.prefabricated substation can be higher than the power transfo
rated losses due to the connection of thé\Jaw-voltage switchgear assembly.

D 2:

supply current is reduced' so that the high-voltage rated current of the power transfor

he end of the-second step, the low-voltage and high-voltage switchgear temperaf

D1.4 Test method for CEADS equipped with dry-type power transformer functig
unit

afemperature-rise test on a CEADS equipped with a dry-type power transformer functiq

3.3

the
D11

wer

mer

ner

ure

nal

nal

unit, the method for the temperature-rise test should follow the simulated load method as

des

Ste

cribed in IEC 60076-11:2018 consisting of two consecutive steps.

p 1:

The open-circuit test shall be performed in such a manner that the rated operating voltage
(three-phase) at rated frequency is applied to the low-voltage winding of the power transformer
functional unit via one of the feeders of the low-voltage functional unit. The high-voltage winding
is connected to the high-voltage functional unit. High-voltage main circuit is open (see Figure 4).
Once the steady state condition of the windings and magnetic core has been reached (see
14.3.2.4 of IEC 60076-11:2018), the temperature-rise of each winding of the dry-type power
transformer functional unit shall then be measured.
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This test can also be made by feeding the high-voltage winding of the power transformer
functional unit via high-voltage functional unit. The low voltage winding is connected to the low-

volt

age functional unit. Low-voltage main circuit is open.

Main circuit High- Low-
open voltage voltage

Power transformer L(_)W-voltage
functional unit side supply

Key
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Ste

The
or A

Wh
me
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con

Aftd
unif

71
71

Thd

I
IEC

o load current of the power transformer

Figure 4 — Diagram for the open-circuit test
b 2:

connection of supplies is made according to 7.101.3.3.2 (Figure 3) or 7.101.3.2.2 (Figu
igure 2).

bn the steady-state condition of the windings sand magnetic core is achieved,

sured together with the temperature rises 6f the low-voltage functional unit and
rconnections and high-voltage functional unit\for case b) of 7.101.3.1. For the steady-s
ditions of dry-type power transformer functional unit refer to 14.3.2.4 of IEC 60076-11:2(

ter}perature rises of each winding of the dry-type power transformer functional unit shal

r completion of the two steps above the temperature rise of the power transformer functig
is calculated by the formula givenin'14.3.2.2.2 of IEC 60076-11:2018.

D1.5 Measurements
D1.5.1 Measurements-of the ambient air temperature

ambient air temperature is the average temperature of the air surrounding the CEADS

me
me
cur
the

In g

ShT be measured during the last part of the test period or each test step (depending on

suring devices equally distributed around the CEADS at about the average height o
ent-carryifbg-parts and at a distance of about 1 m from the CEADS. The thermometer
mocouples shall be protected against air currents and undue influence of heat.

rder,to avoid indication errors because of rapid temperature changes, the thermometer

e 1

the

be
the
ate
18.

nal

. It
est

hod) by means;,of at least four thermometers, thermocouples or other temperatire-

its
b or

the

mnf\nnplne canbe p”+ mnto-small hottlas f\nnfaining about half-a-litre—of oil-

During the last part of the test period or each test step (depending on test method), the change
of ambient air temperature shall not exceed 1 Kin 1 h. The ambient air temperature during tests
shall be more than +10 °C but less than +40 °C. No correction of the temperature-rise values

sha

Il be made for ambient air temperatures within this range.

7.101.5.2 Power transformer functional unit

In the case of already type-tested power transformer functional unit, the top liquid temperature-
rise for liquid-filed power transformer functional units shall be measured as given in
IEC 60076-2:2011, or the average winding temperature rises for dry-type power transformer
functional units shall be measured as given in IEC 60076-11:2018.
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In addition to this, in the case of non-type-tested power transformer functional unit
measurement of the temperature-rise of the windings shall be performed according to
IEC 60076-2:2011 for liquid-filled power transformer functional units or IEC 60076-11:2018 for
dry-type power transformer functional units.

7.101.5.3 Low-voltage functional unit

The low-voltage functional unit temperature-rise shall be measured as given in 10.10 of
IEC 61439-1:2020.

skhrath be
contaiped

medasured. The temperature shall be within the service condition applicable to the
eleg¢tronic equipment.

7.191.5.4 High-voltage functional unit

If this test is considered to be necessary or in case of non-type-tested high-voltage functignal
unif, a complete measurement shall be performed according to IEC62271-200:2021| for
mefal-enclosed switchgear and controlgear or IEC 62271-201:2014” "for solid-insulaion
endlosed switchgear and controlgear.

Thg air temperature in the location where electronic equipment can be installed shall| be
measured. The temperature shall be within the service condition applicable to the contaiped
elegtronic equipment.

7.101.5.5 Interconnections

Thg temperature of the high-voltage and low-voltage interconnections, their terminals pnd
accessible parts expected to be touched in normal operation shall be measured according to
7.5]6 of IEC 62271-1:2017.

7.101.5.6 Acceptance criteria
Thg CEADS is deemed to pass thé test if:

a) the temperature-rise of..the power transformer functional unit does not exceed [the
requirements of Clause . 6)of IEC 60076-2:2011 for liquid-filled power transformer functignal
units or Clause 10 of IEC 60076-11:2018 for dry-type power transformer functional unitg. If
the liquid-filled power transformer functional unit has been tested previously only the|top
liquid temperature-shall be checked;

b) [the temperature-rise and temperatures of the high-voltage functional units and high-voltage
interconnéction do not exceed the requirements of 7.5.6 of IEC 62271-1:2017;

c) fhe temperature rises and temperatures of the low-voltage functional unit and low-voltpge
intefconnection do not exceed the requirements of 9.2 of IEC 61439-1:2020;

d) [forthe accessible parts of CEADS the temperature-rise and temperatures do not excged
the requirements of 7.5.6 of IEC 62271-1:2017 for accessible parts expected to be touched
in normal operation.

NOTE |If the values for accessible parts expected to be touched in normal operation are exceeded, additional
precautions, covers, barriers and access limitation can be taken on site to avoid the risk of burns.

7.101.6 Temperature-rise due to solar radiation

In case of outdoor installation of CEADS, the effect of solar radiation could affect its
performance. In order to evaluate the influence, CEADS can be subjected to a temperature rise
type test with the addition of a simulated solar radiation in accordance with Annex G of
IEC 62271-202:2022. The purpose of the test is to determine the impact due to solar radiation
in terms of additional temperature rise on main components of CEADS and on those accessible
parts expected to be touched in normal operation. If necessary, the required de-rating of CEADS
could then be determined.
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7.102 Internal arc test
7.102.1 General

These tests are applicable to CEADS, intended to be qualified as class IAC with respect to
protection of persons in the event of an internal arc at high-voltage functional unit side.

These tests cover the cases of faults resulting in an arc occurring inside the CEADS in the
high-voltage functional unit and the high-voltage interconnection. The effectiveness of the
design of the CEADS to provide protection to persons in case of an internal arc can be verified
by testing according to Annex A.

CEADS are generally intended for installation in closed electrical operating areas, whergq, in
prirjciple, only authorised personnel can enter. However, the employees of an industrial fadility
notlin charge of the operation of the high-voltage functional unit, can stand occasionally in|the
prokimity of a CEADS. As they are not aware of the risks involved, they are considered td be
general public in the context of this document. Consequently, the document.Considers Hoth
accessibility types A and B, as in IEC 62271-200:2021 for metal-enclesed switchgear and
conftrolgear or IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgedr.

IAQ-A is intended to verify the protection of operators when operating’the CEADS and is baged
on @ restriction to authorised persons only (Accessibility Type A, 'see 5.102.2).

IAG-B is intended to verify the protection of the genekal* public around the CEADS with
unrestricted access (Accessibility Type B, see 5.102.2).

Thg manufacturer shall indicate which parts of then\CEADS are classified as accessible dufing
an Internal arc event and which are defined as high-voltage operating side(s) according to|the
tested IAC classification.

Thig IAC classification is intended to offer a tested level of protection to persons (including
opgrators) around CEADS in the event/of internal arcs in normal operating conditions and yith
its high-voltage functional unit in normal service position.

NOT|E This document covers only internal arcs occurring in the high-voltage side of the CEADS, including high-
voltage-interconnections (e.g. between high-voltage functional unit and power transformer functional unit). Intgrnal
arcs| within the power transformer_functional unit or the low-voltage functional unit are not taken into account [see
6.1083 for explanation of this gxclusion).

Intgrnal arcs in a CEADS can occur in a number of locations and can cause various physijical
phgnomena. For,_example, the energy resulting from an arc developed in open air within|the
CEADS or in anysinsulating fluid within the enclosure of any of the high-voltage functional upits
can| cause andnternal overpressure and local overheating which can result in mechanical pnd
thermal stressing of room or the enclosure (if any) containing the CEADS. Moreover, |the
maferials jnvolved can produce hot decomposition products, either gaseous or vaporous, which
can| be‘discharged around the CEADS.

The Internal Arc Class (IAC) makes allowance for internal overpressure acting on covers, doors,
floor(s), etc. It also takes into consideration the thermal effects of arc or its roots on the
enclosure and of ejected hot gases and glowing particles, but not damage to internal partitions,
shutters or other internal installations not being accessible in normal operating conditions.

The internal arc tests described below does not cover all effects that can constitute a hazard,
such as the presence of gases with potential toxic characteristics that can be present after the
fault, or the hazard of propagation of fire after an internal arc to combustible materials or
equipment placed in the proximity of the CEADS.
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7.102.2 Test conditions

To be qualified as class IAC-A and/or IAC-B a CEADS shall be subjected to a different test
series, one on the high-voltage functional unit and, if applicable, on the high-voltage
interconnections. To be qualified as class IAC-AB the CEADS shall be subjected to the test

seri

es for IAC-A and IAC-B.

For required tests, see Figure A.7, Figure A.8, Figure A.9 and Figure A.10, showing the
principles for the selection of tests and the corresponding number and type of tests to be
performed.
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internal arc test shall be performed on a complete CEADS to ensure that the influenc

b of

Hevices is represented. If any device is used to limit the duration of the arc (forexample

ection relay, fuses), it can be operative during the test but the part of the CEADS proted
he device shall be classified per the actual duration of the arc. The test current shal
ntained for the rated short-circuit duration of the main circuit.

An exception, the test on high-voltage functional unit might be not necéssary, provided t

this functional unit has been previously internal arc classified\according to 5.103
IEC 62271-200:2021 for metal-enclosed switchgear and-‘ controlgear or 4.101
IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear, in a
arrangement equal or more onerous than the actual installation conditions in the CEAD

it can be proven that the other components of the CEABDS do not affect the behaviour.

e case where open-air fuse-bases devices are used-as high-voltage functional unit, a thi
se test shall be performed at the feeding side of’/thie fuse-bases.

D2.3 Arrangement of the equipment
following points shall be observed:

tests shall be carried out on a CEADS not previously subjected to arcing, or, if subjec
being in a condition which doesynot affect the result of the test;

the CEADS shall be fully .equipped, including high-voltage interconnection. Mock-up
internal components that'shall not be exposed to the arc are permitted provided they h
the same volume and.external material as the original components;

when the CEADS-is:connected to earth, the connection shall be at the point provided.
D2.4 Test procedure

method-{g verify the internal arc classification is defined in A.6.

D2.5._) Criteria to pass the test

A QEADS . eSS ACT . | | it j L

ted
be

nat:

ee-

ed,

5 of
ave

hat:

the five criteria as in 7.105.5 of IEC 62271-200:2021 for metal-enclosed switchgear and
controlgear or 6.105.5 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and

controlgear have been met after the internal arc test on the high-voltage functional unit,

NOTE Where the design of the CEADS includes a space below the floor to receive the exhausting gases, the

behaviour of the floor is assessed from the point of view of the safety of the operator standing on it.

where applicable (see Figure A.9 and Figure A.10), the following criteria have been met

after test on the high-voltage interconnections:

Criterion no.1 Barriers, obstacles or enclosures of the high-voltage interconnection, if
any, are not moved or deformed further than the position of the indicators.
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Criterion no.2 No material projections of an individual mass above 60 g or more falling to

the floor in the immediate vicinity of the assembly (in the case of access
sides, this means between the assembly and the indicator rack).

Criterion no.3  Arcing does not cause holes in the accessible side of the enclosure of
high-voltage interconnection.

Criterion no.4  Indicators do not ignite due to the effect of flames or hot gases.

ible

the

Should they start to burn during the test, the assessment criterion can be
regarded as having been met, if proof is established of the fact that glowing
particles rather than hot gases caused the ignition. Pictures taken by high-

cnnnrl GaHREFras; video-or any othaersuitahle means can ba ised h\l the

est

71

The

Iaboratory to establlsh ewdence

Indicators ignited as a result of paint or stickers burning are also{exclu
from the assessment.

Criterion no.5  If the high-voltage interconnection is protected by an enclpsure conned
to earth, this enclosure remains connected to its earthing point.

D2.6 Test report

following information shall be given in the test report:

aspects of the design regarding gas cooling, exhausting path’or arrangement of cable d
f used to exhaust gases;

relevant to the mechanical strength, the arrangement of the pressure relief flaps and
Imethod of fixing the CEADS to the floor and/orto the walls;

high-voltage functional unit type and ratings,)as well as a specific mention to high-volt
functional unit internal arc classification, if any;

type of high-voltage interconnections;
arrangement of the test connections;
spatial dimensional arrangement of main components;

the ceiling height for installation or the relative distance between the upper part of the
object and the ceiling of.the’room or building;

point and method of initiation of the internal arc;

drawings or photegraphs of test arrangement (room simulation, test object and moun
frame of indicators) with respect to the type of accessibility (A or B), operating side (F
R) and instaltation conditions;

applied voltage and frequency;
for the-prospective or test current:
a)/ RMS value of the AC component during the first three half cycles;

description of test object: comprehensive list of drawings and"documents to identify criﬂlical

Hed

ted

cts

ratings and description of the CEADS with a drawing showing the main dimensions, details

the

nge

est

ing

,Lor

—Highestpeak—vatue;

c) average value of the AC component over the actual duration of the test;
d) duration of arc fault current;

oscillogram(s) showing currents and voltages;

assessment of the test results, including a record of the observations in accordance with

7.102.5;
photographs of the test object under test, before and after test;
other relevant remarks.
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7.102.7 Extension of validity of test results

The validity of the results of a test carried out on a particular CEADS design or representative
part of it can be transferred to another one, provided that the original test was equal or more
onerous and that the design under consideration can be considered as similar to the one tested
in all of the following characteristics:

arc current and arcing time;
directions of gas flow from the internal arc;

dimensions of the tested compartments and layout of the CEADS;

NOT
accq

7.1
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6.1

app

Itis

are

7.1
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6.1
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Me

structure and mechanical strength of the compartments and partitions, if any;

performance of the pressure release device, if any.

E If applicable, the assessment of the high-voltage functional unit assembly of the CEADS canh be dor]
rdance with IEC TR 62271-307 [8].

D3 Verification of making and breaking capacities of high-voltage functional unit

clause 7.101 of IEC 62271-200:2021 for metal-enclosed switchgear and controlgea

licable with the following addition:

representative of the service conditions when installed in the CEADS.

D4 Mechanical operation tests

clauses 7.102 of IEC 62271-200:2021 for, metal-enclosed switchgear and controlgear
D2 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear
licable to high-voltage functional unit and 10.2.8 of IEC 61439-1:2020 is applicable
tvoltage functional unit, with the following addition:

test
con
rep

7.1

thanical operation test shall notbe repeated if the functional units have been previously t
ed, provided that the installation of the functional unit within the CEADS does not imp
ditions that could influence negatively the operation. In case of doubt the test shall
ated in the real installation conditions.

D5 Mechanical stability test

D1 of IEC 62271-201:2014 for solid-insulation enclosed switéhgear and controlgeaf

or

not required to repeat the type tests to verify making and{breaking capability on previolisly
type¢-tested components, provided that mechanical, thermakand electrical conditions during

est

and
are
for

ype
pse
be

be
[he
for

by
ast

NOTE It is suggested that the equipment can be supported with a crane during the test.

7.106 Pressure withstand test for gas-filled compartments

Subclause 7.103 of IEC 62271-200:2021 is applicable with the following addition:

Pressure withstand test for gas-filled compartments shall not be repeated if the functional units
have been previously type tested, provided that the installation of the functional unit within the
CEADS does not impose conditions that could influence negatively the tightness. In case of

dou

bt, the test shall be repeated in the real installation conditions.
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7.107 Measurements of leakage currents of non-metallic enclosures

When the high-voltage interconnection is totally or partially covered by a non-metallic enclosure
the following tests shall be made in order to check compliance with the requirement of item d)

of 7.

2.101.5.

At the discretion of the manufacturer, the main circuit shall be connected either to a three-phase
supply of power-frequency voltage equal to the rated voltage of the high-voltage functional unit,
with one phase connected to earth, or to a single-phase supply of a voltage equal to the rated
voltage. The live parts of the main circuit shall be connected together. For three-phase tests,

three_measurements shall be made with the different phases of the supply successiy

con

A metal foil shall be placed in the most unfavourable situation for the test on theyaccess
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If fhe enclosure is of - hermetically sealed type and completely liquid filled, 11.8

IEGC

The
rep

nected to earth. In the case of single-phase tests, only one measurement is necessary.

ace of the insulation providing the protection against contact with live parts. Incase of ddg
ut the most unfavourable situation, the test shall be repeated with differentsituations.

metal foil shall be approximately circular or square, having an ared as large as poss|

not exceeding 100 cm2. The enclosure and the frame of the high-voltage functional unit
power transformer shall be earthed. The leakage current flowing through the metal fo
h shall be measured with the insulation dry and clean.

e value of the leakage current measured is more than 0;5,mA, the insulating surface d
provide the protection required in this document.

not necessary to measure leakage currents, .if. earthed metal parts are arranged in
ropriate manner to ensure that leakage currents cannot reach the accessible parts of
losure.

D8 Weatherproofing test

en agreed between manufacturer :and user, a weatherproofing test can be made on outd
ADS. A recommended method is given in Annex C of IEC 62271-1:2017.

D9 Tightness and mechanical strength for liquid filled compartments

60076-1:2011 is applicable with the following addition:

test shall beyperformed on a complete CEADS to ensure that the influence of all device
resented.

NOT|
alte

7.11

E Mechanical withstand tests specified in EN 50464-4 [9] and IEEE C57.12.00 [10] can be considere
native test method references for corrugated tanks of liquid filled power transformer functional unit.
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General guidance regarding the measurement or calculation of electromagnetic fields is given
in [IEC TR 62271-208:2009.

8

8.1
Cla

Routine tests

General

use 8 of IEC 62271-1:2017 is not applicable for CEADS.

The routine tests shall be made on each complete CEADS at the manufacturer’s factory to
ensure that the product quality is in accordance with the equipment on which the type tests

hav

e been carried out.
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Due to the special design of this equipment it can be practical to test more than one functional
unit at the same time.

The routine tests comprise the following:

dielectric test on the main circuit (8.2);

tests on auxiliary and control circuits (8.3);
measurement of the resistance of the main circuit (8.4);
tightness test (8.5);

If t
relg

confponents are modified during manufacturing of the CEADS.

8.2
8.2

Only parts of CEADS not‘previously routine tested shall be tested.

8.2
The

high-voltage functional unit. For this purpose, the switching device of the power transfor

fee

esign and visual checks (8.6);

mechanical operation tests on high-voltage functional units (8.101);
ressure tests of gas-filled compartments (8.102);

ests of auxiliary electrical, pneumatic and hydraulic devices (8.103);
easurement of the resistance of the windings (8.104);
easurement of the voltage ratio (8.105);
easurement of the short circuit impedance and load losses (8:106);
easurement of non-load losses and current (8.107);

nspection of the low-voltage functional unit, including inspéction of wiring and, if necess
lectrical operation test (8.108);

hecking of protective measures and of the electrical continuity of the protective circuit
he low-voltage functional unit (8.109);

ests after assembly onsite (8.110).

e components of the CEADS have beew routine tested before in accordance with t
vant standards, these tests shall not be repeated unless the characteristics of

Dielectric tests on the main circuit

101 General

102 Dielectric tests on high-voltage functional unit

tests shall~be carried out with the power transformer functional unit isolated from

Her cireuit, if any, shall be in open position.

heir
the

the
mer

Int

his.Case, for practical reasons, the switching device of the power transformer feeder cir|

cuit

shall not be part of the tested equipment. Therefore it shall be tested together with the power
transformer functional unit as stated in 8.2.103. Test voltage values shall be those of the power
transformer functional unit. A test with the switching device of the power transformer feeder

circ

uit in open position shall be included according to 8.2 of IEC 62271-1:2017.

Voltage limiting devices such as surge arresters and voltage transformers, if part of the
high-voltage functional unit, shall be disconnected during routine dielectric tests.

8.2.103 Dielectric tests on power transformer functional unit and high-voltage

If

interconnection

the power transformer functional unit has not been previously routine tested,
IEC 60076-1:2011 shall be followed.
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The testing voltage shall be applied through the high-voltage functional unit or the low-voltage
functional unit. Only the switching devices that are in series in the supply circuit are closed, all
other switching devices are in open position. The following tests are applicable:

e Applied voltage test (AV) (Clause 10 of IEC 60076-3:2013);
¢ Induced voltage withstand test (IVW) (11.2 of IEC 60076-3:2013).

8.2.104 Dielectric tests on low-voltage functional unit and low-voltage interconnection

As the purpose of this test is to test only the low-voltage functional unit and low-voltage
interconnection, the low-voltage interconnection shall be disconnected from the power
trarnisformer functional unit. The testing voltage shall be applied at the power transformner
fun¢tional unit side of the low-voltage interconnection. The switching devices that are.in_sefies
in the supply circuit are closed.

Thqg following tests are applicable:

e dielectric tests (11.9 of IEC 61439-1:2020);
e |verification of insulation resistance (11.9 of IEC 61439-1:2020).

8.3] Tests on auxiliary and control circuits

Sufjclause 8.3 of IEC 62271-1:2017 is applicable.

8.4 Measurement of the resistance of the main circuit

Sufjclause 8.4 of IEC 62271-1:2017 is only applicable for high-voltage functional uni{ of
CEADS-G.

8.5 Tightness test

D
(7’.

In the case that they have been routineitested according to their relevant standards, ther
no need to conduct this test.

In gther case, the following tests._are applicable:

e [a tightness test as stated 'in 8.5 of IEC 62271-1:2017 shall be carried out for high-voltage
functional unit.

e [ leak test with(pressure according to 11.8 of IEC 60076-1:2011 for liquid-filled power
transformer functional unit or a tightness test according to 11.3 of IEC 60076-15:2015| for
gas-filled pewer transformer functional unit.

8.6] Design and visual checks

Sulhclause 8.6 of IEC 62271-1:2017 is applicable.

8.101 Mechanical operation tests on high-voltage functional unit

Subclause 8.102 of IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or
7.102 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear is
applicable for the high-voltage functional unit.

8.102 Pressure tests of gas-filled compartments

Subclause 8.103 of IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or
7.103 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear is
applicable for the high-voltage functional unit.
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8.103 Tests of auxiliary electrical, pneumatic and hydraulic devices

Subclause 7.104 of IEC 62271-201:2014 is applicable for solid-insulation high-voltage
functional unit.

8.104 Measurement of the winding resistance

If the power transformer functional unit has not been previously routine tested, 11.2 of
IEC 60076-1:2011 for liquid-immersed power transformer or 14.2.1 of IEC 60076-11:2018 for
dry-type power transformer shall be applied.

8.1

If t
IEG
dry

8.1

If t
IEG
dry

8.1

If t
IEG
dry

8.1

If
IEC

8.1

If
IEC

8.1

Int
the
bet

D5 Measurement of the voltage ratio and check of phase displacement

he power transformer functional unit has not been previously routine tested)\ 11.3
60076-1:2011 for liquid-immersed power transformer or 14.2.2 of IEC 60076:11:2018
type power transformer shall be applied.

D6 Measurement of the short circuit impedance and load losses

ne power transformer functional unit has not been previously \routine tested, 11.4
60076-1:2011 for liquid-immersed power transformer or 14.2¢3 of IEC 60076-11:2018
type power transformer shall be applied.

D7 Measurement of no-load loss and current

he power transformer functional unit has not beéen previously routine tested, 11.5
60076-1:2011 for liquid-immersed power transformer or 14.2.4 of IEC 60076-11:2018
type power transformer shall be applied.

operational performance and function

he low-voltage functional unit\has not been previously routine tested, 11.10
61439-1:2020 shall be applied.

D9 Checking of protective measures and of the electrical continuity of the protec
circuits of the low-voltage functional unit

he low-voltage functional unit has not been previously routine tested, 11.4
61439-1:2020 shall be applied.

10 Tests after CEADS assembly on site

he exceptional case where for practical reasons manufacturer and user agree to trans
CEADS unit dismantled, some of these routine tests can be repeated on site by agreen
veen manufacturer and user, to assure that the assembly process has been carried

of
for

of
for

of
for

D8 Inspection of the low-voltage functional unit, including inspection of wiring,

of

ive

of

bort

ent
out

cor

9

9.1

eCty:

Guide to the selection of CEADS (informative)

General

Subclause 9.1 of IEC 62271-1:2017 is not applicable to CEADS.

CEADS can be constructed in various forms that have evolved with changing technologies and
functional requirements. The selection of CEADS essentially involves an identification of the
functional requirements for the service installation that best meets these requirements.

Such requirement should also take account of applicable legislation and user safety rules.
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Table 3 to Table 5 provide a summary of the considerations for specifying CEADS.

9.2 Selection of rated values

Subclause 9.2 of IEC 62271-1:2017 is not applicable to CEADS.

For a given duty in service, the CEADS is selected by considering the individual rated values
of its components required by normal load condition and in the case of fault conditions.

It is desirable that the rated values are chosen as suggested in this document regarding the
chdracteristics of the system as well as its anficipated future development. The complete {idt of
ratings is given in Clause 5. Other parameters, such as local atmospheric and .climptic
conditions and the use at altitudes exceeding 1 000 m, shall also be considered.

NOT[E The power transformer rated total losses takes account of any local legislation regarding‘the amount of
lossgs.

9.3 Cable-interface considerations

Sufjclause 9.3 of IEC 62271-1:2017 is applicable to CEADS.

9.4] Continuous or temporary overload due to changed service conditions

Sufjclause 9.4 of IEC 62271-1:2017 is only applicable for high?voltage functional unit.

In case of variable load conditions, IEC 60076-742018 for mineral oil-immersed power
transformer functional unit and IEC 60076-12:2008) fer dry-type power transformer functignal
unif are applicable.

Under those changed conditions, possible.interactions between functional units can occur gnd
their temperature rise limits, according to.their individual standards, can be exceeded even fue
to the interaction between them. Those'interactions shall be considered when selecting [the
CEADS.

9.5 Environmental aspects

Suljclause 9.5 of IEC 62274-1:2017 is applicable for CEADS.

9.1901 Selection of(internal arc classification

When selecting. anCEADS, the probability of internal faults should be properly addressed, yith
the|aim to preyvide an acceptable protection level for operators and for the general public.

Thig protection is achieved by reducing the risk to a tolerable level. According| to
ISQ/IEC Guide 51:2014 [11], risk is the combination of the probability of occurrence of harm

Therefore, the selection of a suitable CEADS, in relation to an internal fault leading to an arc,
should be governed by a procedure to achieve a tolerable level of risk. Such a procedure is
described in Clause 6 of ISO/IEC Guide 51:2014. This procedure is based on the assumption
that the user has a role to play in the reduction of risk.

For guidance, Table 1 gives a list of locations where experience shows that faults are most
likely to occur. It also gives possible causes of failure and possible measures to decrease the
probability of internal arc faults. Other measures can be adopted to provide the highest possible
level of protection to persons in the case of an internal arc. These measures are aimed to limit
the external consequences of such an event. Table 2 gives examples of measures limiting the
consequences of internal arc faults.
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For both types of accessibility, it is important to realise that the test for internal arc classification
relates to a given configuration of the CEADS in respect of type and position of the power
transformer functional unit, high-voltage functional unit and low-voltage functional unit. The
outcome of the test is dependent of the specific type of switchgear in the CEADS. The decision
of an Internal Arc Classification restricts the free choice of high-voltage functional unit in the

CEADS.
Table 1 — Locations, causes and examples of measures
decreasing the probability of internal arc faults
(1) {2\ (2)
AN 4 \=7 7
Lofations where internal faults | Possible causes of internal Examples of possible preventive

are most likely to occur

faults

measures

Cabh

le compartments

Inadequate design

Selection of adequate dimensjons,
Use of appropriate materials:

Faulty installation

Avoidance of crossed cables’connections
Checking of workmanshipson site. Correct
torque.

Failure of solid or liquid
insulation
(defective or missing)

Checking of workmanship and/or dielectri
test on site. Regular checking of liquid
levels, whefre applicable.

te.personnel.

Disgonnectors Mal-operation Interlocks. Delayed reopening. Independeht
Switches mandal~eperation. Making capacity for
Earthing switches switehés and earthing switches. Instructiops

Bol

ed connections and contacts

Corrosion

Use of corrosion inhibiting coating and/or
greases. Use of plating. Encapsulation,
where possible.

Faulty assembly

Checking of workmanship by suitable megns.

Correct torque. Adequate locking means.

Ins

rument transformers

Ferroresonance

Avoidance of these electrical influences b
suitable design of the circuit.

Short circuit on low-voltage
side of voltage transformer

Avoid short circuit by proper means e.g.
protection cover, low-voltage fuses.

Cir

uit breakers

lnsufficient maintenance

Regular programmed maintenance.
Instructions to personnel.

and phase-to-ground.
Use of insulated interconnections, shielde
type preferred.

All locations Error by personnel Limitation of access by
compartmentalisation. Insulation embeddgd
live parts. Instructions to personnel.

Ageing under electric stresses |Partial discharge routine tests.

Pollution, moisture, ingress of |Measures to ensure that the specified

dust, vermin, etc. service conditions are achieved (refer to
Clause 4). Use of gas-filled compartmenty.

Overvoltages Surge protection. Adequate insulation co-
ordination. Dielectric tests on site.

|nt rconnections. Eqilura of inculation Use-of adealate r\|naranhn(\‘ plﬂdc\a 1o ph se

d

Table 2 - Examples of measures limiting the consequences of internal arc faults

Rapid fault clearance times initiated by detectors sensitive to light, pressure or heat or by differential busbar
protection.

Remote control.

etc.

).

Pressure relief devices, pressure resistant enclosure (including current limiting devices, arc eliminating devices,
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Application of power transformer protection with individual circuit-breaker or suitable fuses in combination with
switching devices limiting the let-through current and fault duration.

Gas flow control and gas flow cooling devices. (pressure relief ducts or chimneys, etc.).

As a guide for the selection of an adequate CEADS, with respect to internal arc faults, the
following criteria can be used:

o where the risk due to an internal arc fault is considered negligible: a CEADS class IAC-A

and/or IAC-B is not necessary;

For|
ma

tesfed equipment.

Par
suc
arc
of t
pro
ma

In
Cla

Intd
con
impj

deslignated as accessible by the manufacturer that could lead to the risk of personnel injury.

9.1

Tahb

IAC-A and/or IAC-B should be used.

the second case, the selection should be made by taking into account the foreseea
imum level of current and duration of the fault, in comparison with the rated‘\values of

ts of a CEADS protected by devices that limit the duration of the fault’'can be tested
h devices operative and then, after passing the test, IAC rated for‘the actual duration of
If the remaining parts of the CEADS are rated to the maximumevel of current and dura
ne fault foreseeable in the network, it is admissible to take advantage of the operation of
ection and use the CEADS in this application by agreement between the user and
hufacturer.

bddition, the installation instructions of the manufacturer should be followed (refe
use 11).

rnal arc classification gives a tested level @fprotection of persons under normal opera

ortant. The user should consider with*care when allowing personnel to enter an area

D2 Summary of technical requirements and ratings for CEADS

le 3 to Table 5 provide a;summary of the considerations for specifying CEADS ratings.

where the risk due to an internal arc fault is considered to be relevant: only CEADS class

ble
the

vith
the
ion
the
the

to

ing

ditions as defined in 7.102.1. The location of personnel during an internal arc event is

not
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Table 3 — Summary of technical requirements, ratings for CEADS — Service conditions

Information

Clause of this
document

Reference to

User requirements
as appropriate

Ambient air temperature:

4

High-voltage functional
unit IEC 62271-1:2017

Average °C
- o Low-voltage functional
Minimum c unit IEC 61439-1
Maximum °C
Power transformer
functional unit
IEC 60076-1 or
IEC 60076-11
Solfr radiation W/m?2 IEC 60721-2-4:2018
Altijude m
Pollution level IEC TS 60815 (all
parts)
Ice |coating IEC 62271-1:2017
Wirld-driven sand IEC 60721-2-2:2012
Wirld-driven snow IEC 60721-2-2:2012
Wind m/s
Corjdensation or precipitation IEC 60721¢2-2:2012
Vibfation a
Risk of earth tremors a
Risk of other vibrations IEC.60721-1:1990,
IEC 60721-1:1990/AM
D:1:1992 and
IEC 60721-1:1990/
AMD2:1995
Indyiced electromagnetic disturbance | Class IEC 62271-1:2017

in secondary system

a8 JFor high-voltage functional unit in a CEADS jnstalled in places where earthquakes are likely to occur, |the

severity level according with IEC 62271-210:2013 should be specified by the user.

Table 4 - Summary of technical requirements, ratings for CEADS -

Ratings of the CEADS

Information

Subclause of
this document

Reference to

User to indicate
requirement a$
appropriate

Rated voltages 5.2 High-voltage:
functional unit
IEC 62271 1:2017
Low-voltage functional
unit IEC 61439-1
Power transformer
functional unit
TEC OUUTO-T.ZUT1
high-voltage kV
low-voltage \%
Nominal voltages 10.2
high-voltage kV
low-voltage \%
Number of phases 10.2
Type of high-voltage neutral 10.2 User
earthing
Maximum expected value of earth kA

fault current
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Information Subclause of Reference to User to indicate
this document requirement as
appropriate
Type of low-voltage neutral earthing 10.2 User
Maximum expected value of earth kA
fault current
Rated power and total losses of kVA 5.101 IEC 60076-1:2011
CEADS
kwW
Sound level dB Annex B IEC 60076-10:2016
Intgrmatarc crassification TAC 5102 YN
Clapsified sides F/L/R

Acqdessibility type A
Fadlt current and duration kA, s

Acqdessibility type B

Fadlt current and duration kA, s

Rated insulation levels 5.3

Corphmon value kV orV IEC 60076-832013
Rated short-duration power- kV or V

frequency withstand voltage

Rated lightning impulse withstand kV or V
voltage

Acrpss isolating distance
high-voltage: kV or V IEC 62271-1:2017
low}voltage: kV or V IEC 61439-1:2020
IEC 60947-1:2020

Rated short-duration power- kV or V
frequency withstand voltage

Rated lightning impulse withstand kV or

voltage

Rated frequency Hz 5.4

Rated continuous current for main 5.5

circuits

high-voltage: A IEC 62271-1:2017
low}voltage: A IEC 61439-1:2020
Rated short-time withstand currents 5.6

high-voltage: kA IEC 62271-1:2017
low}voltage: kA IEC 61439-1:2020
Earthing(circuit: kA IEC 62271-1:2017
Ratpd\peak withstand currents 5.7

high-voltage: kA IEC 62271-1:2017
low-voltage: kA IEC 61439-1:2020
Earthing circuit: kA IEC 62271-1:2017
Rated durations of short-circuit 5.8

high-voltage: s IEC 62271-1:2017
low-voltage: s IEC 61439-1:2020
Power transformer: ] IEC 60076-5:2006

IEC 60076-11:2018
Earthing circuit: s IEC 62271-1:2017



https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 © |IEC 2022

— 55 —

Information

Subclause of
this document

Reference to

User to indicate
requirement as
appropriate

Rated supply voltage of closing and high- 5.9 IEC 62271-1:2017
opening devices and of auxiliary and | voltage
control circuits
low- IEC 61439-1:2020
voltage
Closing and tripping: \%
Indication: \%
Control: \
Ratled supply frequency of closing 5.10
and opening devices and of auxiliary
and control circuits
high-voltage: Hz IEC 62271-1:2017
lowfvoltage: Hz IEC 61439-1:2020

Table 5 — Summary of technical requirements, ratings for CEADS —
Design and construction of the CEADS

CEADS

(Sub)clause of
this document

Reference to

User to indicate
requirement a$
appropriate

Degree of protection of the CEADS 6.14 IEC 60529:1989,
for Indoor application IEC 60529:1989/AMD1
) 11999 and

Degree of protection of the power IEC 60529:1989/AMD?2

trarjsformer functional unit for indoor 2013

application (if different) '

Degree of protection of the low-

voltage functional unit (if different)

Degree of protection of the high-

volffage functional unit (if different)

Degree of protection of the CEADS

for putdoor application

Degree of protection of exposed

conlductors and/or bushings

Type of CEADS G/A/I C.1

Type of components: User

high-voltage switchgear’and

conftrolgear

low}jvoltage switchgear and

conftrolgear

Power transformer

Rated“power and total losses of 5.101

CEADS

Power kVA IEC 60076-1:2011

Load loss P, w IEC 60076-11:2018

No-load loss P, w

Short-circuit impedance %

Temperature rise K IEC 60076-2:2011

Materials of the enclosures 6.104 IEC 60076 (all parts)
IEC 62271-200:2021
IEC 62271-201:2014

Surface treatment of the enclosures 10.2
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CEADS (Sub)clause of Reference to User to indicate
this document requirement as
appropriate
Mechanical impact energy J 6.101
Mechanical stresses by 6.101
snow load of the roof N/m?2 10.2
roof loads N/m?
wind pressure N/m?
Dimensions and weights 10.3
Length mm
Width mm
Height mm
Mags of each transport unit kg
Totpl mass of the CEADS kg
10 |Information to be given with enquiries, tenders and orders (informative)

10.
Cla

Thi

enquiry for a CEADS and the supplier to give an.adequate tender.

10.
Wh

| General

use 10 of IEC 62271-1:2017 is not applicable.

5 clause lists the information, which is necessary,to’enable the user to make an appropr

. Information with enquiries and orders

€q

reqpirements for co-operation with.the supplier. The following information should be supp
by fhe enquirer:

a) |Particulars of the system:

b)

En enquiring about or ordering a CEADS, the scope of supply should be defined foi
ipment and services. This caninclude training, technical and layout studies

Nominal and highest voltages, frequency, types of system neutral earthing.
ervice conditionss

Minimum and maximum ambient air temperature; any condition deviating from the nor
ervice conditions or affecting the satisfactory operation of the equipment, as, for exam
[titudes~higher than 1 000 m, rapidly changing temperatures, wind-driven sand, rain
now, the‘unusual exposure to vapour, moisture, fumes, explosive gases, excessive dus
alt(e;g. caused by traffic or industrial pollution), the risk of earth tremors or other vibrati
u€ to external causes to the equipment to be delivered.

ate

all
And
ied

mal
ple,
and
t or
bns

Particulars and electrical characteristics of the CEADS:
1) rated voltages;

2) rated power of the CEADS;

3) rated frequency;

4) rated insulation levels;

5) rated short-time withstand currents;

6) rated duration of short-circuit (if different from 1 s);

7) rated peak withstand currents;

8) rated values of functional units (high-voltage functional unit, low-voltage functional unit,

power transformer functional unit and interconnections);
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9) number of phases;

10) type of functional units (e.g. air or gas-insulated type switchgear and controlgear, liquid-

immersed power transformer);
circuit diagrams;
degree of protection of the enclosures and partitions if any;

11)

12)

13) material and surface treatment of the enclosures;

14) mechanical stresses (e.g. snow loads, roof loads, wind pressure, etc.);
15)

maximum admissible dimensions and special requirements affecting the layout of

the

Bey
ten
sur

high-voltage connections, local fire and sound regulations, and expeeted lifespan. Informa

sho)
with
pro
em

10.

The
dra

a)
b)

c)

CEADS(generaarrangement);

16) the maximum expected value of earth-fault currents dependent upon the type of,h
voltage and low-voltage systems neutral earthing employed or the short-circuit™cur
ratings applicable to the earthing circuit(s);

17) internal arc classification (if any), including value of the test current and)duration.
ond these items the enquirer should indicate every condition which,might influence

jer or the order, as, for example, special mounting or erection conditions (e.g. vicinit
ounding walls, elements that can affect ventilation, etc.), the/location of the exte

uld be supplied if special type tests are required. Special conditions in case of installa
in a factory (e.g. installation in areas accessible to employees, the existence of areas
ected in case of internal arc above or below the installation place of the CEADS wh
bloyees can stay or walk, etc.).

B Information with tenders

following information should be given by.the manufacturer with descriptive matters
vings:
rated values and characteristics as enumerated in items b) and c) of 10.2;

ist of type test, and the corresponding certificates or reports on request, including
ustification of the selection of jntérnal arc tests for IAC-A and/or IAC-B, where applicab

constructional features, for.example:

1) mass of each transport unit;

?) total mass of the CEADS;

3) overall dimensions and the layout (general arrangement) of the CEADS;
4) information-ef the arrangement of the external connections;

5) transportand installation requirements;

6) information on operation and maintenance;

7),, information required by the relevant standard of the components;

gh-
ent

the

of
nal
ion
ion
not
ere

and

the
le;

) minimum recommended clearances around the PFAHQ;

d)

9) volume of the fluid retention tank (if any);

10) accessible sides and particular installation instructions to prevent access to the power

transformer functional unit in case of a CEADS accessible to the general public (spe
case of installation inside a factory);

11) type of gas-pressure or liquid-pressure system;
12) specified filling level and minimum functional level.

list of recommended spare parts that should be procured by the user on request;

cial

e) relevant characteristics of the functional units of the CEADS, and if applicable, the surface

f)

treatment or coating of the enclosures and the tests carried out to assess their performa
under specified environmental conditions;

statement declaring that the CEADS complies with this document.

nce


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

- 58 - IEC 62271-212:2022 © |IEC 2022

11 Transport, storage, installation, operating instructions and maintenance

11.1 General

Clause 11 of IEC 62271-1:2017 is applicable with following additions for CEADS.

It is essential that the transport, storage and erection of a CEADS or its transport units, as well
as their operation and maintenance in service, are performed in accordance with instructions
given by the manufacturer.

Consequently, the manufacturer should provide instructions for the transport, storage, erectjon,
opgration and maintenance of a CEADS. The instructions for the transport and storage _shquld
be given at a convenient time before delivery, and the instructions for the erection,<@pération
and maintenance should be given by the time of delivery at the latest.

Relevant standards for the different components define particular rules far their transport,
eregtion, operation and maintenance, and these should be included in the ‘general instructipns
for the CEADS, where applicable.

Thq following information is given to supplement these instructions”with the most imporfant
additional instructions to be provided by the manufacturer of CEADS.

11.2 Conditions during transport, storage and installation

Insfallation instructions shall provide information.Sor specifications about methods |for
transportation and requirements for prolonged storage’before the first energisation, if needpd.

A special agreement should be made between<manufacturer and user if the service conditipns
spefcified in the order cannot be guaranteed during transport, storage and erection. In particylar,
insfructions should be given to protect“insulation against undue moisture absorption or
irrepersible pollution, if the environmental conditions prior to energizing are such that |the
endosures cannot provide appropriate’protection.

It might also be necessary to_give guidance and/or provide special elements to sequre
components to avoid any damage due to foreseen vibration or shocks during transport.

11.8 Installation
11.8.1 General

For{each type'of CEADS, the instructions provided by the manufacturer should at least include
the[following points.

11.8.2, -Unpacking and lifting

The mass of each transport unit, including details of any special lifting devices required for safe
lifting and unpacking should be labelled on the equipment.

Instructions shall state clearly the preferred method of safely lifting the CEADS and the need
to remove the brackets if they are not suitable for continuous outdoor use.

11.3.3 Assembly

In principle the CEADS are transported as a unit fully assembled. Therefore, there is no need
to assemble at the installation on site. However, if by agreement between manufacturer and
user the CEADS is not fully assembled for transport, all transport units should be clearly marked
and drawings showing assembly of these units should be provided.
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11.3.4 Mounting

The manufacturer should provide all necessary information to enable site preparation to
completed, as for example:

e required civil work;

o external earthing terminals;

e position of the cable access points;

¢ minimum recommended clearances around the CEADS.

be

NOT[E CEADS can be used for power supply inside factories. In such plants it is likely to occur that employees
invo|ved in operation of CEADS (general public) come in close vicinity, next to, above or below the CEADS, e:g
CEADS is installed below a grid made steel staircase. In such cases access from top or below the CEAD
congidered.

When CEADS is installed into a prefabricated substation, the expected increasg, of tempera
intgd the enclosure or any of the compartments and its influence on equipment shall

not
the
S is

ure
be

conlsidered. Specifically, this condition can affect the performance of temperature-sensitive

conpponents such as electronic and smart grid devices. Therefore, the internal air tempera

ure

in the compartment containing the CEADS should be taken into aceount, because increaped

temperatures, although occurring infrequently, can lead to premature,aging and even a fail

11.8.5 Connections

Sufjclause 11.3.5 of IEC 62271-1:2017 is applicable to CEADS.

11.83.6 Information about gas and gas mixtures)for controlled and closed pressure
systems

Subclause 11.3.6 of IEC 62271-1:2017 is applicable to CEADS.

11.8.7 Final installation inspection

Sufjclause 11.3.7 of IEC 62271-1:2017 is applicable to CEADS with the following addition.

In grinciple, the manufacturer.Should provide instructions for inspection and test of the CEA
aftdr its installation and cofnneéction, which should include at least a list of recommended te|
madgle at site.

11.3.8 Basic input-data by the user

Sulclause 11:3:8 of IEC 62271-1:2017 is applicable to CEADS.

11.8.9 ~Basic input data by the manufacturer

ire.

DS
S5ts,

Sufcladse 11.3.9 of IEC 62271-1:2017 is applicable to CEADS.

11.4 Operating instructions

Subclause 11.4 of IEC 62271-1:2017 is applicable with the following addition.

A full installation and operating manual shall be provided for each component:

e high-voltage functional unit;
e low-voltage functional unit;

e power transformer;

e cable and cable terminations;
e RTU (Scada).
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The operating manual shall describe normal and service conditions requirements to enable the
unit to operate satisfactorily. The operating manual shall also include requirements to put into
service the CEADS for the first time and testing required at site, if any.

Besides the particular operating instructions of each component, the manufacturer should
provide the following additional information, so that the user can acquire an adequate
understanding of the main principles involved:

e a description of the safety features of the CEADS, and a list of any special means or tools
supplied for safety purposes and their instructions for use;

. ne operation of Interlocks and padlocking tacilities;

e Wwhen fluids are used in CEADS, as far as practicable, instruction should be provided in
order to allow the user to:

- minimise the leakage rate;
— control the handling of the new and used fluids.

11.p Maintenance

Suljclause 11.5 of IEC 62271-1:2017 is applicable with the followinghaddition.

Thg manufacturer shall issue a maintenance manual, inCluding at least the follow
infdrmation:

ng

e [complete maintenance instructions for main companents, as required in relevant standgrds
ncluding frequency and procedure;

e |instructions for adding gas or fluid to the equipment or getting samples for maintenapce
checks, and whether the unit should be dezghergized for these operations;

¢ |maintenance instructions, if any, for the €nclosures; including frequency and procedure

Inslructions manual shall advice whethetithe unit shall be de-energized or any additional safety
medsure required during maintenance.@perations.

11.101 Dismantling, recyclingjand disposal at the end of service life

Thg manufacturer shall provide relevant information to allow the end user to carry |out
dismantling, recycling and disposal of the CEADS at the end of life. This information shall
include instructions for-disposal of the fluid at the end of life. This information shall take |nto
accpunt the protection’ of both the workers and the environment.

12 |Safety,

12.1 ,Geheral

Clatset2of tEC 6227120 +7 Ts—applicabtewiththefottowing—additions—forthe—complete
CEADS.

A CEADS provides the specified level of protection to operators and general public only when
installed and operated in accordance with the manufacturer’s instructions and complying with
the user’s internal regulations. Additionally, the user can set up specific procedures for
installation and operation, as well as a list of any special tools required for normal operation
and for maintenance requirements.

Safety aspects of functional units are covered by the relevant product standards.
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When fluids are used in CEADS, instructions should be provided in order to allow the user to:

provide the correct response if gas alarm is received,;
take measures to contain fluid in case of leakage;
control the handling of the new and used fluids.

The following subclauses of this document describe additional features providing protection to
operators and general public against various hazards:

12.101 Electrical aspects

12.
[ ]

12.

12.

13
Cla

The
pot

Earthing (indirect contact) (see 6.3).

Degree of protection (direct contact) (see 6.14 and 7.7).

102 Mechanical aspects
Degree of protection (see 6.14 and 7.7).

Mechanical stresses (see 6.101 and 7.7).

103 Thermal aspects

Maximum temperature of accessible parts (see 7.101.5.6).
104 Internal arc aspects

Internal arc fault (see 6.103).

Influence of the product on the environment

use 13 of IEC 62271-1:2017 is applicable with the following addition:

following subclauses of this documebt contain provisions to protect the environment f
bntial negative influence of the CEADS:

operating instructions (see 11%4);

maintenance (see 11.5);

dismantling, recycling.and disposal at the end of service life (see 11.101).

om
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Annex A
(normative)

Method for testing CEADS under conditions
of arcing due to an internal arc fault

A.1 General

This—annex applies to CEADS of Class IAC

For[the purpose of this annex, normal operating conditions means the conditions of @ CEADS
reqpired to carry out operations such as opening or closing high-voltage or dlow-voltage
swifching devices, reading of measuring instruments and monitoring equipment, et¢. Therefpre,
if tq perform any of such operations any cover has to be removed and/or any)door has td be
opgned, the internal arc test shall be performed with the cover removed @nd/or door ogen.
Chdnge or replacement of high-voltage fuses is not considered as a normal ‘operation.

A.2 Room simulation

Intgrnal arc tests aimed to verify the protection to operators, should be carried out in a rqom
simulating the electrical operating area provided that the conditions are not less onerous yith
respect to the direction of gas flow, strength of the enclaSure and pressure release devicg(s).
All pther components or a valid mock-up of them can.b¢é used, provided that they are installed
as in service.

a) ICEADS designed for indoor installation. The\ytest shall be carried out in a simulated rqom
following the principles described in A:1.1 of IEC 62271-200:2021 for metal-encloged
switchgear and controlgear or AA.1 of(}EC 62271-201:2014 for solid-insulation encloged
switchgear and controlgear.

b) ICEADS designed for outdoor installation or an open area limited by fences into an industrial
facility. In that case no room simulation around the CEADS is required for internal arc tgsts
aimed to verify the degree. of protection provided outside the equipment. However, where
the ground around the CEADS is suspected to contribute to the performance of the CEAPS,
simulation of the ground surface might be required.

In gll cases, if the manufacturer claims that the design of the CEADS requires that the cgble
access way and/orlamy other additional exhausting duct shall be used to evacuate gases
generated during the internal arc, the installation conditions specified by the manufacturer shall
be reproducedsand in particular all the means, if any, to direct and cool down the hot gajses
exhfausted fronTthe high-voltage functional unit.

Thi$ requirement shall be clearly stated, in particular in the instruction manual (see Clause [ 1),
for |AC€.classification to be valid.

A.3 Indicators (for assessing the thermal effects of the gases)

A.3.1 General

Indicators are pieces of black cotton cloth and shall be so arranged that their cut edges do not
point toward the test object.

Black cretonne (cotton fabric approximately 150 g/m2) shall be used for indicators for

accessibility type A. Black cotton-interlining lawn (approximately 40 g/m2) shall be used for
indicators for accessibility type B.
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Care shall be taken to ensure that the vertical indicators cannot ignite each other. This is
achieved by fitting them in a frame of sheet steel, with a depth of 2 x 30 mm (fgmm), refer to
Figure A.1.

With the horizontal indicators, care shall be taken that glowing particles do not accumulate.
This is achieved if the indicators are mounted without a frame, refer to Figure A.2.

+15

The indicator dimensions shall be 150 mm x 150 mm (_; mm).

A.3

Ind
like

a clheckerboard pattern covering 40 % to 50 % of the area.

Ths

take into account the possibility of hot gases escaping at angles of up t0745°, from the surf

und
test
acc

NOT
surf;
on).
reali
indig

a)

2 Arrangement of indicators

y to be emitted (e.g. joints, inspection windows, doors) up to 2 m above the ground leve

length of the mounting rack shall be larger than the corresponding area‘to be assesse
er test. This means that the mounting frame shall be 100 mm lopger in both sides than

essibility Type A, provided that the test arrangement does notdimit this extension.

E 1 In all cases the distance from the indicators fitted vertically to‘the test object is measured from a vi
ce that envelopes the test object, disregarding protruding elements (e.g. handles, frame of apparatus an
Taking into account that this virtual surface can be likely not/egular, the indicators are placed to simulat
stically as possible the position that an operator or persomusually can adopt in front of the equipmen
ated distance, according to type of accessibility.

Test to prove the level of protection tooperators. Accessibility type A (restrid
accessibility)

When performing the internal arc tést within the high-voltage functional unit (
Figure A.3), arrangement of indicators shall follow the requirements of Annex A
IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or Annex AA
IEC 62271-201:2014 for solid=ihsulation enclosed switchgear and controlgear
accessibility type A, limited to<the high-voltage operating side(s) declared accessible by
CEADS manufacturer.

When performing the internal arc test on high-voltage interconnection (see Figure A.3)
indicators shall be located at 300 mm from every high-voltage operating side(s) declg
accessible by the EEADS manufacturer.

NOTE 2 Normally.some kind of barrier or obstacle provides an “out of reach” condition with respect to an o
ir conductor er\connector.

Indicators'Shall also be arranged horizontally at a height of 2 m above the ground leve
described’in Figure A.3 and covering the whole area between 300 mm and 800 mm from
CEADS. The indicators shall be evenly distributed, arranged in a checkerboard patt
covering 40 % to 50 % of the area.

cators shall be fitted at each classified side of the CEADS, facing all points whete gap is

lin

j to
ace
the

object under test in case of accessibility Type B, or 300 mm in both sides in casg of

Ftual
d so
e as
t, at

ted

see
of
of
for
the

the
red

pen-

as
the
Brn,

Where the design of the CEADS includes a space below the floor to receive the exhausting
gases, the behaviour of the floor shall be assessed from the point of view of the safety of

the operator standing on it. Two situations are considered:

if the design and construction of the floor makes possible the displacement of pieces of
it or allows exhausting gases to escape through gaps or joints, another horizontal rack
with indicators shall be placed at a distance of 100 mm above the floor. These indicators
shall cover either the total length between 300 mm and 800 mm from the high-voltage
functional unit or the total length of the pressure relief volume from the high-voltage
functional unit plus 100 mm, whatever is the largest (see Figure A.5);

in other cases this horizontal rack is not necessary.
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b) Test to prove level of protection to general public. Accessibility type B (unrestricted
accessibility)

Indicators shall be fitted vertically at all sides of the CEADS up to 2 m above the ground
level. If the actual height of CEADS is lower than 1,9 m, vertical indicators shall be fitted up
to a height 100 mm higher than the test object (see Figure A.4).

The indicators shall be evenly distributed, arranged in a checkerboard pattern, covering
40 % to 50 % of the area.

The distance from the indicators to the CEADS shall be 100 mm + 5 mm.

If the CEADS is higher than 1,9 m, indicators shall also be arranged horizontally at a height
above the ground level as described in Figure A4, and covering the whole area betwgen
100 mm and 800 mm from CEADS.

If the CEADS is lower than 1,9 m, horizontal indicators shall be placed instead, ih a
checkerboard pattern, at a distance of 100 mm 5 mm above the equipment.

For CEADS lower than 800 mm, the arrangement of indicators in a checkefboard patterp is
not applicable as 100 % of the upper surface shall be covered.

Where the design of the CEADS includes a space below the floor to receive the exhausting
gases, the behaviour of the floor shall be assessed from the point of view of the safety of
the general public standing on it. Two situations are considered;

— if the design and construction of the floor makes possible the displacement of piecep of
it or allows exhausting gases to escape through gaps or’joints another horizontal rack
with indicators shall be placed at a distance of 100 mnivabove the floor. These indicajors
shall cover either the total length between 100 mmrand 800 mm from the high-voltage
functional unit or the total length of the pressure relief volume from the high-voltage
functional unit plus 100 mm, whatever is the-largest (see Figure A.6);

— in other cases this horizontal rack is not necessary.
A.4 Tolerances for geometrical dimensions of test arrangements

Summary of tolerances for geometrical dimensions of test arrangements as given in [the
dodument (the values given there in brackets are tolerances only for the actual test arrangement
and do not extend the required values):

e [indicator dimensions: 0/+15 mm;

e [depth of the steel frame for indicators: -3/0 mm;
e |height of indicaters’ 50 mm;

o |distance between test object and indicators;

— accessibility type A + 30 mm,;

— accessibility type B £ 5 mm.

A.§ “‘Test parameters

Clause A.4 of IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or
Clause AA.4 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and controlgear
is applicable.

A.6 Test procedure

The test procedures and the number of tests on high-voltage functional unit are dependent on
whether the switchgear and controlgear has an IAC classification according to
IEC 62271-200:2021 for metal-enclosed switchgear and controlgear or IEC 62271-201:2014 for
solid-insulation enclosed switchgear and controlgear or not. Figure A.7 and Figure A.8 provide
selection criteria for high-voltage compartment(s) of the high-voltage switchgear and
controlgear to be tested.
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The internal arc tests covering the case of a fault inside the high-voltage functional unit shall
be performed according to Clause A.5 of IEC 62271-200:2021 for metal-enclosed switchgear
class IAC or Clause AA.5 of IEC 62271-201:2014 for solid-insulation enclosed switchgear and
controlgear class IAC, including the point of initiation of the arc.

The test procedures and the number of tests on the high-voltage interconnection depend on the
type of power transformer protection and type of interconnection. Figure A.9 and Figure A.10
provide selection criteria for high-voltage interconnection to be tested.

The tests covering the case of a fault in the high-voltage interconnection shall be performed
follpwing, as appticable, the provisions of Anmex A of tEC 6227 1=2007202tfor metat-encioped
swifchgear and controlgear or Annex AA of IEC 62271-201:2014 for solid-insulation encloged
swijchgear and controlgear.

For| each accessibility type of a CEADS, at least one internal arc test is mandatory on|the
higl-voltage functional unit (see Figure A.7 and Figure A.8). The point of initiation of the|arc
sha]l be in the high-voltage compartment of the high-voltage functional unit. having the highest
arc| energy determined during internal arc tests carried out in, accordance \ith
IEQ 62271-200:2021 for metal-enclosed switchgear and controlgear on IEC 62271-201:2014 for
solid-insulation enclosed switchgear and controlgear. However, if this data is not available, ft is
acceptable to select the high-voltage compartment with the largest clearance between |the
points where the arc was initiated. The number of arced phases, arc current and duration shall
be the same for all the assessed compartments. In additiongif;the high-voltage functional pnit
has| more than one gas flow directions, a representative test'shall be performed for each h|gh-
voltage compartment having a different gas flow direction (see Figure A.7 and Figure A.8).
When more than one high-voltage compartments areithe same in all the above-mentiohed
asplects, only one of these compartments shall be tested.

Theg tests covering the case of a fault in the high-voltage interconnection shall be performed
follpwing, as applicable, the provisions of \Annex A of IEC 62271-200:2021 with the following
additions to A.5.2 of IEC 62271-200:2021:

— |The point of initiation shall be located at the furthest accessible point from the supply. The
feeding direction shall be in accordance with the normal expected flow of the energy in
service.

— [Internal arc testing on high-voltage insulated and earth-shielded interconnections equipped
with insulated earth shielded connections according to IEC 60050-461:2008, 461-10-1p is
not mandatory (see‘Figure A.9 and Figure A.10). However, a non mandatory test canl be
agreed betweensmanufacturer and user. In that case A.5.2 of IEC 62271-200:2021 is
applicable.

— [Internal arcitesting shall be performed on high-voltage solid insulated interconnectipns
equippedwith insulated connections according to IEC 60050-461:2008, 461-10-16 or
IEC 60050-461:2008, 461-10-21. In that case A.5.2.3.1 of IEC 62271-200:2021| is
applicable.

In ase of egHpment unfhnnl- hunh unlfana 'F||nr~hr\n9| unit-and-having-ihcoming-cables—dir t|y
MEITMT I ) g

connected to the bushings of the power transformer functional unit, testing shall be carried out
as follows:

e a three-phase test in case of connections uninsulated or fitted with site-made solid
insulation;

e asingle or two-phase test in the case of plug in insulated connections. For phase-to-ground
test the current value to be stated by the manufacturer. For two-phase test current shall be
87 % of the rated short time withstand current.

In case that fuse-base devices are used as the only high-voltage functional unit, a three-phase
test shall be performed at the feeding side of the fuse-bases.
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The test procedures and the number of tests on the interconnections depend on the type of
power transformer protection in the switchgear and type of interconnections. Figure A.9 and
Figure A.10 show the principles for selection of tests to be performed.

A.7 Designation of the internal arc classification

In case that class IAC-A, IAC-B or IAC-AB is proven by the tests, according to 7.102, the CEADS

sha

EXA
AC
accH

Des
EXA
AC
of th

Des

Il be designated as follows:

general; class IAC (initials of internal arc classified at the high-voltage side):;

class A if protection to operator is proven;

class B if protection to general public is proven;

class AB if protection of both operators and general public is proven;
F, L, R: accessible sides;

test ratings: RMS value of the test current in kA, and duration in second(s).

MPLE 1
EADS tested for a fault current (RMS) of 16 kA for 0,5 s tested for protection to operators (5.102) decl
ssible at front and lateral operating sides.

gnation: Class IAC-AFL — 16 kA - 0,5 s.
MPLE 2
FADS tested for a fault current (RMS) of 12,5 kA for 1 s providing-protection to the general public in the vig

e equipment on all its sides at any time (5.102).

gnation: Class IAC-B- 12,5 kA — 1 s.

bred

inity
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Dimensions in millimetres

30 30

150

s\o\ IEC

IEC

Figure A.2 — Horizontal indicators
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hz219m h<19m
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| / - an
7 CEADS/"/ =<| % CEADS
7/ / i IPPPIPPS, i
Y 7000 AAH
dp =300 mm dp =300 mm

IEC

position of horizontal indicators
i position of vertical indicators

h height of the CEADS

horizontal distance of indicators to the CEADS (classified side(s))
VS | virtual surface that envelopes the CEADS

Figure A.3 — Protection of operators in front/of classified side(s) of CEADS
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position of horizontal indicators
i position of vertical indicators

h height of the CEADS

horizontal distance of indicators to CEADS
VS virtual surface that envelopes the CEADS

Figure A.4 — Protection of general public around the CEADS
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Dimensions in millimetres
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e \ R
dp =300 mm dp =300 mm

IEC

Key
iy position of horizontal indicators
i position of vertical indicators

h height of the CEADS
horizontal distance of indicators to the CEADS (classified side(s))
PV | pressure relief volume to exhaust gases

VS | virtual surface that envelopes the CEADS

Figure A.5 — Protection of operators infront of classified side(s) of CEADS
having a pressure relief.volume below the floor
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Dimensions in millimetres
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position of horizontal indicators

position of vertical indicators

height of the CEADS

horizontal distance of indicators to CEADS

virtual surface that envelopes the CEADS

pressure relief volume to exhaust gases

Figure A.6 — Protection of the general public around the CEADS
having a pressure relief.volume below the floor
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Protection of operators

High-voltage
functional unit

IAC tested

No according to
IEC 62271-200 or
IEC 62271-2017

Yes
Y Y
Is IAC

according Is th_e gas
No to IEC 62271-200 No flow direction
or IEC 62271-201 identical for all
applicable? compartments?

Yes Y Yes

Y
| — One test according to IEC 62271-200
Cannot be

in each type of compartment,

IAC-classified whichdias different gas flow direction

Y Y

One test according to IEC 62271-200
or IEC 62271-201 in a high-voltage
compartment. See A.6.

Full test according to IEC 62271-200
or IEC 62271-201 in the 'actual CEADS

Figure A.7 — Selection of tests on high-voltage functional unit for class IAC-A

IEC
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Protection of general public

High-voltage
functional unit

IAC tested

No

L

Cannot be
IAC-classified

No according to
IEC 62271-200 or
IEC 62271-201?

Yes

Is IAC according Is the gas flow

to IEC 62271-200 No ~ direction
or IEC 62271-201 identical for all
applicable? compartments?
Yes Y Yes

One test«according to IEC 62271-200
in each type of compartment,
whichhas different gas flow direction

Y Y

Full test according to IEC 62271-200
or IEC 62271-201 in‘aetual CEADS

One test according to IEC 62271-200
or IEC 62271-201 in a high-voltage
compartment. See A.6.

Figure A.8 — Selection of tests on high-voltage functional unit for class IAC-B

IgC
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Protection of operators

High-voltage

interconnection

Protection
No test | Yes by high-voltage
fuses

Insulated

v ground-shielded
No test |- es type-tested
N interconnection

(see A.6)

Protection by

No (no protection)
circuit-breaker

No Solid insulated No
interconnection

(see A.6)

Solid insulated
interconnection
(see AL6)

Three-phase test Phase-to-ground or Phase-to-ground or )
Full cuprrent and phase-to-phase test phase-to-phase test TFhJﬁ?:upr?Zr?Fatﬁ?jt
rediced time (2) Reduced values Reduced current (1) full time

(1) + (2) and full time

(1) Applicability of phase-to-ground or phase-to-phase test according to the criteria in A.5.2.1
IEC 62271-200:2021.

* For phase-to-ground test the current value to be stated by the manufacturer.

For phase-to-phase test the current shall be 87 % of the rated short-time withstand current.

(2) The time can be stated by the manufacturers, taking into account the time-setting of the protection.

Figure A.9 — Selection of tests on high-voltage interconnection for class IAC-A
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Protection of general public

High-voltage
interconnection

Yes Protection
No test |- by high-voltage
fuses
Insulated
Yes ground-shielded

type-tested
interconnection
(see A.6)

No test |-=

Protection by No (no protection)

circuit-breaker

No Solid insulated

interconnetction
(seejA.6)

Solid insulated
interconnection
(see A.6)

No

Three-phase test
Full current and
reduced time (2)

Phase-to-ground or
phase-to-phase test
Reduced values

(1) +(2)

Phase-to-ground or

phase-to-phase test

Reduced current (1)
and full time

Three-phase test
Full current and
full time

(1) Applicability of
IEC 62271-200:2021.

*

phase-to-ground or

phase-to-phase

test according

to

HtC

the criteria in A.5.2.1

For phase-to-ground test the current value to be stated by the manufacturer.

*

For phase-to-phase test the current shall be 87 % of the rated short-time withstand current.

(2) The time can be stated by the manufacturers, taking into account the time-setting of the protection.

Figure A.10 — Selection of tests on high-voltage interconnection for class IAC-B
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B.1

Annex B
(normative)

Test to verify the sound level of a CEADS

Purpose

The purpose of the test is to measure the sound level of a given CEADS in no-load condition.

It is_expected that the power transformer functional unit can be the main source of sou

nd.

HoV
indi
relg
tran

NOT

The

B.2

Thd

B.3

Thd

mefihod of test and calculation of an A-weighted-sound level along a prescribed contour aro

the

Thd
env
sou
IEG
be

B.4 Measurements

Thd

posfitioning the“measuring instruments, virtual surface defined in Clause B.3 shall be considsg

as

vever, even in the case that the power transformer functional unit is manufactured_as
vidual power transformer according to IEC 60076 (all parts), the test could be considd
vant as the other components of the CEADS can modify the sound level of the po
sformer or significantly increase it by resonance phenomena.

E Full-load noise level can be considered under special requirement.

test values are only valid for the tested assembly at the rated voltageand frequency.

Test object

CEADS tested shall be fully assembled, comprising all fittings and equipment.

Test method

test shall be carried out according to IEC 60076-10:2016. IEC 60076-10:2016 defines

power transformer functional unit.

same method shall be used for méasurements on the CEADS where a virtual surface

elops the assembly (excluding protruding elements, e.g. handles) is considered to be
nd-emitting boundary. The *method of measurement shall comply with Clause 5
60076-10:2016 with the exception of the requirement for the measuring device, which s
bt 1,5 m above ground level’as defined for the CEADS.

se shall belin accordance with Clause 5 of IEC 60076-10:2016. For the purpose

principalradiating surface of the CEADS.

an
red
wer

the
ind

hat
the

of
hall

of
red

B.5

Presentation and calculation of the results

The sound level shall be calculated in accordance with Clause 12 of IEC 60076-10:2016.

The report of the test shall include all applicable information as given in Clause 15 of
IEC 60076-10:2016. In addition, for the CEADS, the following information shall also be included:

a)

main design characteristics of the assembly, including materials used;

b) dimensional drawing of the internal arrangement of the components inside CEADS and any

other part that can significantly influence the sound propagation.

NOTE If any sound measurement on any side of the CEADS differs substantially from those on the other sides

test

report records all values to enable the user to take account of the differences when installing the CEADS.

, the
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Annex C
(informative)

Types and application of CEADS

Type of CEADS

| General

Theg
ass
can
fun
cer

cA
Thi

document classifies CEADS in three general types: grouped CEADS (CEADS
pciated CEADS (CEADS-A) and integrated CEADS (CEADS-I). The three types of \CEA
differ by the type of interconnections, layout and level of proximity and/or integration of
ctional units, which —in some cases- include to share parts and/or dielectric medium betw
ain functions, etc.

2 CEADS-G

5 type of CEADS is characterised by the fact that its functional units are manufactured

indgpendent products, which fully comply with their respective jroduct standard. Diffe

layd
fun
fun

C.1

Int
or 1
can
the

uts can be used (see a non-comprehensive example in Figure C.2) but in all cases
ctional units are placed in proximity but not attached to each@ther. Interconnections betw
ctional units are of conventional type (cables or bus-bar.arrangements).

3 CEADS-A
nis type of CEADS some functional unit(s) can be/modified to obtain shorter interconnecti

be part of the design. Because of this, the functional units can deviate, to some extent f
r product standard (e.g. the bushings of-the power transformer can be different from th

mentioned in the relevant standard, or the-order of phases can be modified). The functig

unit
(se
acc

cA

Thi
par

s are manufactured as independentproducts or can share part of their respective enclosu
b a hon-comprehensive example in“Figure C.3). However none of these special features

4 CEADS-I

5 type of CEADS istcharacterised by the integration of high-voltage switchgear (totall
ially) and power-transformer within a single enclosure, requiring sharing the insula

medium as well (s€ea non-comprehensive example in Figure C.4).

C.2

For

Apptication of CEADS

industrial applications, such as factories, CEADS are intended for application in pu

eptable if they affect negatively the performance, functionality and safety of the productl

G),
DS
the
ben

as
ent
the
ben

ons

educe the size of the assembly. Non conventional interfaces between the functional upits

om
pse
nal
res
are

or
ing

blic

disfribution networks or at industrial sites.

For public distribution networks, CEADS are installed within an indoor or outdoor closed
electrical operating area (see definition 3.1.101) forming part of a distribution substation.

CEADS can be installed outside a closed electrical operating area provided that safety
regulations are fulfilled by additional measures adopted at the installation site under the
responsibility of the designer of the installation.

Figure C.1, below, describes the application of CEADS to build different types of high-voltage

sub

stations.

Once manufactured, the CEADS (any of the different types) is ready to follow to the final
alternative step of the erection of the substation by:
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a) transporting it to the site and install it into the closed electrical operating area. No additional
internal installation works and interconnection are necessary there, except for special cases
where the CEADS is delivered in several units due to transport and site access constraints,
by agreement between the manufacturer and the user.

b) introducing it into an enclosure in the factory and then the complete assembly been
transported to the installation site.

Compact equipment assembly for distribution substations

AVILV

Flinctions /
OP: Operation of the HV network 2 b4 @ 1
PR: Protection of the transformer 5 S S S S
TR: HV/LV transformation T S “1‘ 4 2 |
LY: Operation and protection of the LV i) NN 5 ®
15} N o o ~— .(‘l/
g © © © © .
ind O O O &) (1/
LW LW q}\
N T
) N /77N E 7 HVILV
] .
ar ™ y substation J
CEADS-G v T m b e ~
Grouped o >
A\ ~
AR IEC 61936-1
>' CEADS-A Hv | Tr (htv
Associated
TR <
CEADS-I oot IN\Y Outdoor
S Integrated | mm—— = V=T | Ly — + CEADS with &
IEC 61936-1
$ IEC
7
Figq{@ .1 — Application of CEADS
‘ . ) LV interconnection
O HV interconnection /
& transformer n LV functional unit
é unctional unit /

HV functional unit EC

Figure C.2 — CEADS Type G
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LV interconnection

HV/LV transformer
functional unit

HV interconnection

HV functional unit

Figure C.3 — CEADS Type A ,\'\’

HV/LV transformer @(1/

Functional unit@ HV functional unit@ C)

<

N\
Functional units sharing the ax enclosure

@ : Figure C.4 — CEADS Type |
C)O
&
O
3
N
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A HAUTE TENSION -

Partie 212: Ensemble compact d’équipement
pour poste de distribution (ECEPD) pour les tensions alternatives

inférieures ouégates a 52 kV
AVANT-PROPOS

1) lla Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compgsée
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour objgt de
voriser la coopération internationale pour toutes les questions de normalisation dans les domaineg de
l|électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des 'Nofmes internationales,
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) etldes
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée 'a des comités d'études|aux
avaux desquels tout Comité national intéressé par le sujet traité peuty participer. Les organisafions
ternationales, gouvernementales et non gouvernementales, en liaison aveC)I'lEC, participent également|aux
avaux. L'IEC collabore étroitement avec I'Organisation Internationale de,“Normalisation (ISO), selon|des
onditions fixées par accord entre les deux organisations.

2) lles décisions ou accords officiels de 'lEC concernant les questions techniques représentent, dans la mesure du
ossible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC intérefsés

ont représentés dans chaque comité d’études.

3) lUes Publications de I'l[EC se présentent sous la forme de¢fecommandations internationales et sont agr¢ées
omme telles par les Comités nationaux de I'lEC. Tous {€s ‘€efforts raisonnables sont entrepris afin que [IEC
'‘assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

lléventuelle mauvaise utilisation ou interprétation quien\est faite par un quelconque utilisateur final.

4) [ans le but d'encourager I'uniformité internationale;,les Comités nationaux de I'lEC s'engagent, dans touge la
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationfales
t régionales. Toutes divergences entre toutes” Publications de I'lEC et toutes publications nationaleg ou

gionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

5) W'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendfants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
onformité de I'lEC. L’'IEC n'est responsable d'aucun des services effectués par les organismes de certificgtion
ihdépendants.

6) Tous les utilisateurs doivent §'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne.doit étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires ou mandatajres,
y compris ses experts_patkticuliers et les membres de ses comités d'études et des Comités nationaux de I'JEC,
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
nature que ce soit,directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépepses
écoulant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I'|EC,

qu au crédit quiNui est accordé.

8) lU'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicafions
neférencées est obligatoire pour une application correcte de la présente publication.

9) Wattention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'objgt de
roits”’de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de breyets.

L'IEC 62271-212 a été établie par le sous-comité 17C: Ensembles, du comité d’études de I'lEC
17: Appareillage a haute tension. Il s'agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) numérotation des articles alignée sur I'l|EC 62271-1:2017;
b) reformulation du titre et du domaine d'application du document;
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mise en ceuvre des modifications relatives a la définition et aux essais d'arc interne en
suivant I'évolution du concept de poste préfabriqué conformément a I'lEC 62271-202;

examen général des principaux modes opératoires d'essai tels que I'échauffement ou I'essai
diélectrique sur les interconnexions, compte tenu des équipements de commande, de la
communication, des dispositifs de réseau intelligent et de I'intégration des composants;

examen général des exigences d’installation, de fonctionnement, de sécurité et de
maintenance.

Le texte de cette Norme internationale est issu des documents suivants:

Le

abquti a son approbation.

La

Le

Projet Rapport de vote
17C/845/FDIS 17C/850/RVD

apport de vote indiqué dans le tableau ci-dessus donne toute information surie vote ayant

angue employée pour I'élaboration de cette Norme internationale est1’anglais.

brésent document a été rédigé selon les Directives ISO/IEC; Rartie 2, il a été développé

selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponilbples
sous www.iec.ch/members_experts/refdocs. Les principaux{types de documents développés

par

I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Il cgnvient de lire cette Norme internationale conjointément avec I'lEC 62271-1:2017, a laquglle
ellg] fait référence et qui est applicable, sauf spécification contraire. Pour faciliter le repérpge
des| exigences correspondantes, cette norme utilise une numérotation identique des articleg et
des|paragraphes a celle de I'l[EC 62271-1:2017:Les modifications a ces articles et paragraphes

son

numérotés a partir de 101.

it indiqguées sous la méme numérotation] alors que les paragraphes additionnels gont

Ung liste de toutes les parties de la série IEC 62271, sous le titre général Appareillage a hgute

ten

Le
sta
dog

5ion se trouve sur le site web'de’I'lEC.

comité a décidé que le contenu du présent document ne sera pas modifié avant la datg de
ilité indiquée sur le site'web de I'lEC sous webstore.iec.ch dans les données relativeq au
ument recherché. A'cette date, le document sera
reconduit,

supprime,

remplacé-par une édition révisée, ou

amendeé.

publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.

PORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cette
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INTRODUCTION

Un poste de distribution haute tension/basse tension est traditionnellement construit

par

I'installation des principaux composants électriques — appareillage a haute tension,
transformateur de puissance et appareillage a basse tension correspondant — dans un local
électrique fermé. Il peut s’agir d’une salle dans un batiment destiné a d'autres utilisations (non

électriques) ou un local séparé (préfabriqué ou non) congu spécifiquement pour conteni
matériel électrique du poste ou une zone ouverte délimitée par des clétures.

rle

'y a quelques années, dans le cadre de la recherche d'un poste plus normalisé et plus

compact, le concept de poste pretabrique a ete developpe. L'ITEC 622/71-202 couvre ce type
poste. Conformément au présent document, les principaux composants électriq
(appareillage a haute tension, transformateur de puissance et appareillage a bassé/tens
totalement conformes a leur norme de produit respective, et le poste, comqg

ailleurs, d'autres types d'ensembles ont également été introduits sur le marché. Il s'
sembles qui comprennent les principaux composants actifs électriques du poste et Ig
rconnexions, livrés sous la forme d'un produit monobloc. Le(produit peut par conséqu
soumis a des essais de type, fabriqué, soumis a des essdis,individuels de série en us
sporté puis installé dans un local électrique fermé.

ype de produit soumis a des essais de type et assemblé en usine est couvert par le prég
ument sous le nom générique d'Ensemble . Compact d'Equipement pour Poste
Disjribution (ECEPD). De nombreux agencements sont possibles et le présent docum
Scifie des recommandations concernant les, principaux types d'ensembles qui peuvent
envlisages.

Un |ECEPD ne reléve pas de I'lEC 61936-1. L'ECEPD est toutefois destiné a faire partie ¢
postte de distribution.

Compte tenu de la proximité étroite des principaux composants électriques qui peuvent mé
partager certaines parties (enveloppe, isolation solide ou par fluide...), il est trés pertinent d'
attgntif a leur interaction potentielle. Par conséquent, pour un ECEPD, il n'est ni suffisan
toujours applicable de se reporter aux normes de produits pertinentes. Le présent docum
couvre toutes les exigences de conception et de construction supplémentaires ainsi que
méthodes d'essai applicables aux différents types d'ECEPD. En plus des caractéristiq
spécifiées, une attention particuliere a été portée a la spécification concernant la protection
personnes, aussi‘bien les opérateurs que le grand public.

L'ECEPD=est aussi un sujet d'intérét du comité d’études 14: Transformateurs de puissancsg
du comité d’études 121: Appareillages et ensembles d'appareillages basse tension.
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APPAREILLAGE A HAUTE TENSION -

Partie 212: Ensemble compact d’équipement
pour poste de distribution (ECEPD) pour les tensions alternatives
inférieures ou égales a 52 kV

1 [Domaine d application

La [présente partie de I'lEC 62271 spécifie les conditions de service, les caractéristiques
assjgnées, les exigences structurelles générales et les méthodes d'essai des ensembles fdes
priricipales unités fonctionnelles électriques d'un poste de transformation_faute tensjon,
ddment interconnecté, pour les tensions alternatives inférieures ou égales,-al52 kV du g¢oté
hayte tension, et avec une fréquence de service de 50 Hz ou 60 Hz. L’ECERD"est raccordé|par
cable au réseau a haute tension pour des applications a l'intérieur et 'a I’'extérieur a acces
res{reint.

Un [ECEPD tel que défini dans le présent document est congu et(soumis a des essais conjme
un produit unique avec un numéro de série unique et un ensemble de documentation.

Les| fonctions d'un ECEPD sont les suivantes:
— Ja transformation haute tension/haute tension outhaute tension/basse tension;
et tput ou partie des fonctions suivantes:

— [a connexion et la commande pour le fenctionnement du ou des circuits a haute tension;
— Jla connexion et la commande pour le-fonctionnement du ou des circuits a basse tensior};

— Jla protection de l'unité fonctionnelle’du transformateur de puissance.
Les| principales fonctions sont intégrées aux unités fonctionnelles suivantes:

— lunité fonctionnelle hauteé tension;
— unité fonctionnelle de transformateur de puissance;
— lunité fonctionnelle\basse tension.

NOT|[E Pour les besoins du présent document, un transformateur autoprotégé n’est pas considéré commg¢ un
ECHPD, mais commeé une unité fonctionnelle, congue et soumise a un essai de type conformément & sa propre ngrme
de pfroduit IEC-60076-13:2006.

2 |Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60050-441, Vocabulaire électrotechnique international (IEV) — Partie 441: Appareillage et
fusibles (disponible sous www.electropedia.org)

IEC 60050-461, Vocabulaire électrotechnique international (IEV) — Partie 461:. Cables
électriques (disponible sous www.electropedia.org)

IEC 60076 (toutes les parties), Transformateurs de puissance
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IEC 60076-1:2011, Transformateurs de puissance — Partie 1. Généralités

IEC 60076-2:2011, Transformateurs de puissance - Partie 2: Echauffement des
transformateurs immergés dans le liquide

IEC 60076-3:2013, Transformateurs de puissance — Partie 3: Niveaux d'isolement, essais
diélectriques et distances d'isolement dans l'air
IEC 60076-3:2013/AMD1:2018

IEC 60076-5:2006, Transformateurs de puissance — Partie 5: Tenue au court-circuit

IEQ 60076-7:2018, Power transformers — Partie 7: Loading guide for mineral-oil-immensed
power transformers (disponible en anglais seulement)

IEQ 60076-10:2016, Transformateurs de puissance — Partie 10: Détermination des niveaux de
brult

IEQ 60076-11:2018, Transformateurs de puissance — Partie 11: Transformateurs de type sgc

IEQ 60076-12:2008, Transformateurs de puissance — Partie(#2: Guide de charge gour
tranisformateurs de puissance de type sec

IEQ 60076-15:2015, Transformateurs de puissance — Partie 15: Transformateurs de puissapce
a isolation gazeuse

IEQ 60243-1:2013, Rigidité électrique des matériatix isolants — Méthodes d'essai — Parti¢ 1:
Esdais aux fréquences industrielles

IEQ 60364-4-41:2005, Installations électriGues a basse tension — Partie 4-41: Protection gour
assyrer la sécurité — Protection contre les chocs électriques
IEQ 60364-4-41:2005/AMD1:2017

IEQ 60529:1989, Degrés de pretection procurés par les enveloppes (Code IP)
IEQ 60529:1989/AMD1:1999
IEQ 60529:1989/AMD2:2013

IEQ 60721-1:1990, (Cfassification des conditions d'environnement — Partie 1. Ageénts
d'epvironnement ét leurs sévérités
IEQ 60721-1:1990/AMD1:1992
IEQ 60721-1:4990/AMD2:1995

IEQ 60721-2-2:2012, Classification des conditions d'environnement — Partie 2-2: Conditipns
d'elllvironnement présentes dans la nature — Précipitations et vent

IEC 60721-2-4:2018, Classification des conditions d'environnement — Partie 2-4: Conditions
d'environnement présentes dans la nature — Rayonnement solaire et température

IEC TS 60815 (toutes les parties), Selection and dimensioning of high-voltage insulators
intended for use in polluted conditions (disponible en anglais seulement)

IEC 60947-1:2020, Appareillage a basse tension — Partie 1: Regles générales
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IEC 61439 (toutes les parties)!, Ensembles d'appareillages a basse tension
IEC 61439-1:2020 Ensembles d'appareillages a basse tension — Partie 1: Régles générales

IEC 62271-1:2017 Appareillage a haute tension — Partie 1: Spécifications communes pour
appareillage a courant alternatif

IEC 62271-200:2021 Appareillage a haute tension — Partie 200: Appareillage sous enveloppe
meétallique pour courant alternatif de tensions assignées supérieures a 1 kV et inférieures ou
égales a 52 kV

IEQ 62271-201:2014 Appareillage a haute tension — Partie 201: Appareillage sous enveloppe
isollante solide pour courant alternatif de tensions assignées supérieures a 1 kV et.inférieqres
ou ggales a 52 kV

IEQ 62271-202:2022, High-voltage switchgear and controlgear — Part 202: Prefabricgted
substation (disponible en anglais seulement)

3 |Termes et définitions

Poyr les besoins du présent document, les termes et les,définitions de I''EC 60050-441,
'IEL 62271-202, ainsi que les suivants s'appliquent.

NOTE Certains termes et définitions normalisés sont rappelés ici\a titre de référence.

L'I§0 et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisges
en pormalisation, consultables aux adresses suivantes:

o [[EC Electropedia: disponible a I'adressé. http://www.electropedia.org/
e [ISO Online browsing platform: dispenible a I'adresse http://www.iso.org/obp

3.1| Termes et définitions a caractére général

3.1]101

local électrique fermé
salle ou local destiné a I'exploitation des installations électriques et des matériels électrigues
dont I'accés est réserveaux personnes qualifiées ou instruites ou aux autres personnes spus
la sjurveillance de personnes qualifiées ou instruites

[SQURCE: IE661936-1:2021, 3.2.1, modifié — Remplacement du terme "installation électripue
fermée" parflocal électrique fermé"; dans la définition remplacement de "lieu" par "lodal";
suplpression de "ordinaires".]

3.2] \\Ensembles d’appareillages

3.2.101

ensemble compact d'équipement pour poste de distribution

ECEPD

équipement assemblé en usine et soumis a un essai de type qui comprend des unités
fonctionnelles, décrites a I'Article 1, diment interconnectées

Note 1 a l'article: Trois types d'ECEPD sont pris en compte: groupé, associé et intégré (voir I'’Annexe C pour des
informations détaillées).

1 Cette série remplace certaines parties de la série IEC 60439.
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3.2.101.1

ECEPD de type groupé

ECEPD-G

ECEPD dont les unités fonctionnelles sont des équipements autonomes en totale conformité
avec leurs normes de produits respectives, dans lequel ces unités fonctionnelles sont placées
a proximité les unes des autres selon un agencement spécifié

3.2.101.2
ECEPD de type associé
ECEPD-A

dehors de tout aspect susceptible de nuire a la sécurité et/ou au fonctionnement, et dans.lequel
ces|unités fonctionnelles peuvent étre indépendantes ou partager une partie de leurs struetdres
ou gle leurs enveloppes

3.2]101.3
ECEPD de type intégré
ECEPD-I
ECEPD dans lequel tout ou partie des unités fonctionnelles haute tension €t I'unité fonctionnglle
de {ransformation haute tension/basse tension sont contenues dansune enveloppe unique,|qui
parfage le milieu isolant

3.3 Parties d’ensembles

3.3/101
unité fonctionnelle

ensemble d'appareils et de composants qui exécutent une fonction principale donnée| de
'EGEPD

Notg 1 a I'article: Pour les besoins du présent document, I'unité fonctionnelle a une signification différente de gelle
des jautres normes. Par exemple, dans le présent document, I'unité fonctionnelle haute tension (voir 3.3.102) peut
comprendre plusieurs unités fonctionnelles selonJNEC 62271-200:2021.

3.3]102

unité fonctionnelle haute tension
ensemble des appareils de connexion et d'autres composants qui exécutent la fonction| de
connexion et de commande._pour le fonctionnement du c6té haute tension de I'ECEPD

Notg 1 & l'article: Elle peut'inclure la connexion et la commande du circuit principal haute tension du réseau pt la
protgction de la fonction de'transformation haute tension/basse tension.

3.3/103

unité fonctionnelle de transformateur de puissance
ensemble d'éléments qui exécutent la fonction de transformation haute tension/haute tengion
ou haute<ension/basse tension de I'ECEPD

3.3/104

unité fonctionnelle basse tension
ensemble des appareils de connexion et d'autres composants qui exécutent la fonction de
connexion et de commande pour le fonctionnement et la protection des réseaux d’alimentation
a basse tension de 'ECEPD

3.3.105

interconnexion haute tension

connexion électrique entre les bornes de I'unité fonctionnelle haute tension et les bornes haute
tension de I'unité fonctionnelle de transformateur de puissance

3.3.106

interconnexion basse tension

connexion électrique entre les bornes basse tension de I'unité fonctionnelle de transformateur
de puissance et les bornes de I'unité fonctionnelle basse tension
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3.4 Appareils de connexion

3.5 Parties d’appareillages

3.6 Caractéristiques opérationnelles de I'appareillage
3.6.101

EACCEPD de classe de tenue a I’arc interne

IEC 62271-212:2022 © IEC 2022

ECEPD qui répond aux critéres spécifiés, démontrés par des essais de type, pour la protection
des personnes en cas d'arc interne du c6té haute tension

Notg 1 a l'article: L'abréviation "IAC" est dérivée du terme anglais développé correspondant "internal arc classifled".
3.7| Grandeurs caractéristiques

3.8| Index des définitions
A-E (selon ordre alphabétique francais)

ECQEPD de classe de tenue a I'arc interne ECEPD, IAC 3.6.101
ECEPD de type associé, ECEPD-A 3.2.101.2
ECEPD de type groupé, ECEPD-G 3.2.101.1
ECEPD de type intégré, ECEPD-I 3.2.101.3
Ensemble compact d’équipement pour poste de distribution; ECEPD 3.2.101
F-U
inerconnexion basse tension 3.3.106
intrconnexion haute tension 3.3.105
logal électrique fermé 3.1.101
uniité fonctionnelle 3.3.101
unfité fonctionnelle basse tension 3.3.104
unfité fonctionnelle haute tension 3.3.102
unjité fonctionnelle de transformateur de puissance 3.3.103

4 [Conditions normales et spéciales de service

4.1 Conditions‘normales de service

411 Généralités
Le [paragraphe 4.1 de I'l[EC 62271-1:2017 est applicable avec les ajouts suivants pour|les
ECERD,Les paragraphes suivants font également référence a des ajouts spécifiques pux

autres-unités-fonctionnelles-selon leurs-normes-correspondantes
g

La forme d'onde et la symétrie de la tension d'alimentation sont conformes au 4.2 de
I''EC 60076-1:2011.

Pour un ECEPD d’intérieur, les équipements doivent également étre adaptés aux conditions
d'humidité relative et de condensation conformément au Tableau 15 de I''EC 61439-1:2020.

NOTE 1 Pour une température ambiante inférieure a -25 °C, un ECEPD d'extérieur peut étre congu ou utilisé selon
les normes de produits pertinentes, le cas échéant, ou selon un accord entre le constructeur et I'utilisateur.

NOTE 2 Pour une température ambiante supérieure a l'intérieur d'une salle, l'utilisateur peut spécifier au
constructeur les conditions de service spécifiques afin de vérifier si un déclassement est applicable pour toute unité
fonctionnelle.
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Lorsque plusieurs unités fonctionnelles partagent un milieu environnant commun et dans
certains cas la méme enveloppe, il est possible que les conditions de service réelles, en
particulier la température, de ces unités fonctionnelles différent grandement des conditions
normales de service (air ambiant) du fait de l'interaction entre elles. Il convient de prendre en
considération ce phénomeéne, le cas échéant, pendant un essai de type (voir par exemple

7.101.2).

4.1.2 Appareillage a basse tension

Le paragraphe 4.1 de I'lEC 62271-1:2017 ne s'applique pas a l'unité fonctionnelle basse
tensian

Le paragraphe 7.1 de I'lEC 61439-1:2020 est applicable.

4.1
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4.2

3 Transformateur de puissance

paragraphe 4.1 de I'lEC 62271-1:2017 ne s'applique pas au transformateur‘de puissanc]

®

paragraphe 4.2 de I'I[EC 60076-1:2011 est applicable aux transformateurs de puissaphce
immergés dans le liquide et le paragraphe 4.2 de I'lEC 60076-1412018 est applicable

sformateurs de puissance de type sec.

Conditions spéciales de service
1 Généralités
baragraphe 4.2 de I'lEC 62271-1:2017 est applicable a I'ECEPD avec les ajouts suivant

spécifications particuliéres de fonctionnement dans des conditions anormales différer
Celles incluses dans ce paragraphe doivent étre soumises a un accord entre le construc
utilisateur.

reporter aux normes concernées pour les différentes unités fonctionnelles.
2 Altitude
2.1 Généralités

baragraphe 4.2.2(de' I'l[EC 62271-1:2017 est applicable a I'ECEPD avec les ajouts suiva

r 'installation'd’'un ECEPD en altitude, il convient d’évaluer les limites d'échauffement
cipaux eomposants compte tenu des recommandations de I'lEC TR 60943:1998 et
C TR 60943:1998/AMD2009 [1]2.

A UX

tes
eur

nts.

des
de

2:2 Transformateur de puissance

Pour une installation a une altitude supérieure a 1 000 m, se reporter au 6.3 de I'lEC 60076-
2:2011 ou au 10.3 de I'lEC 60076-11:2018.

4.2.

4.2.

3 Exposition a la pollution

3.1 Généralités

Le paragraphe 4.2.3 de I'l[EC 62271-1:2017 est applicable a 'ECEPD avec les ajouts suivants.

2 Les chiffres entre crochets renvoient a la Bibliographie.
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4.2.3.2 Appareillage a basse tension

Plusieurs degrés de pollution sont définis pour les conditions d’installation. Se reporter au 7.1.2
de I'EC 61439-1:2020 a des fins d'évaluation des distances d’isolement et des lignes de fuite
de l'unité fonctionnelle basse tension.

4.2.3.3 Transformateur de puissance

Se reporter au 5.5 de I'lEC 60076-1:2011, sauf pour les transformateurs de puissance de type
sec pour lesquels il convient de se reporter au 4.2 f) et au 12.2 de I'lEC 60076-11:2018 pour
sélectionner la classe environnementale appropriée.

4.214 Température et humidité

Le paragraphe 4.2.4 de I'lEC 62271-1:2017 est applicable a I'ECEPD avec I'ajout suivant.

Lorgsque les conditions de service d’'un transformateur de puissance au site dlinstallation prgvu
ne |relevent pas des limites des conditions normales de refroidissement, les limjtes
d’é¢hauffement du transformateur de puissance immergé dans le liquidé doivent alors g¢tre
modifiées conformément au 6.3 de I'lEC 60076-2:2011.

4.215 Exposition aux vibrations, chocs ou basculements-anormaux

Le paragraphe 4.2.5 de I'lEC 62271-1:2017 est applicable.

4.216 Vitesse du vent

Le paragraphe 4.2.6 de I'lEC 62271-1:2017 est applicable.
4.2)7 Autres parameétres

Le paragraphe 4.2.7 de I'lEC 62271-1:20:17 est applicable.
5 [Caractéristiques assignées

5.1 Généralités

Le paragraphe 5.1 de¥1EC 62271-1:2017 est applicable avec les modifications suivantes.

Les| caractéristiques assignées d'un ECEPD sont les suivantes:

a) ftensions assignées (U,, U,);

b) jhiveaux d'isolement assignés;

c) [fréguence assignée (f,);

d) courant assigné pour les circuits principaux d’un ensemble basse tension (/,5);

e) courant permanent assigné pour les circuits principaux haute tension (/,);

f) courants de courte durée admissibles assignés (/,, I, I,) pour les circuits principaux et
les circuits de mise a la terre;

g) valeurs de créte des courants admissibles assignées (Ip, Ipe, ka) pour les circuits principaux
et les circuits de mise a la terre;

h) durées de court-circuit assignées ({, ., tcy) POUr les circuits principaux et les circuits de
mise a la terre;

i) tension assignée d'alimentation des dispositifs de fermeture et d'ouverture et des circuits
auxiliaires et de commande;
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i)
k)
1)

fréquence assignée d'alimentation des dispositifs de fermeture et d'ouverture et des circ
auxiliaires et de commande;

puissance assignée et pertes totales de 'ECEPD;

uits

caractéristiques assignées de la classe de tenue a l'arc interne (IAC), lorsqu’elles sont

attribuées par le constructeur.

Les caractéristiques assignées de I'ECEPD doivent étre attribuées pour vérifier que I'utilisation
des équipements dans le cadre de ses caractéristiques assignées n'expose aucune unité
fonctionnelle individuelle a des conditions hors de ses capacités assignées.

NOT|
conff

5.2

Le

Les|
fon

E Les unités fonctionnelles qui font partie de I'ECEPD peuvent avoir d'autres valeurs assignées individu
brmément a leurs normes pertinentes.

Tension assignée

baragraphe 5.2 de I'lEC 62271-1:2017 ne s'applique pas.

tensions assignées de I'ECEPD sont définies par les tensions assignées de son u
ctionnelle haute tension (U,), son unité fonctionnelle de transformateur de puissance et

uni{é fonctionnelle basse tension (U,)).

Se

Se
ten

Le
tran

NOT
aux

5.3

Le

Les
les
ten

Poy

Pod
I'IE

reporter au 5.2 de I'lEC 62271-1:2017 pour l'unité fonctionnelle haute tension.

Bion.

paragraphe 5.4.1 de I'IEC 60076-1:2011.est applicable a [l'unité fonctionnelle
sformateur de puissance.

E Les unités fonctionnelles haute tension et\basse tension peuvent avoir des tensions assignées supérie|
ensions assignées de I'unité fonctionnelle destransformateur de puissance.

Niveau d'isolement assigné

baragraphe 5.3 de I'lEC 62271-1:2017 ne s'applique pas.

bion, de l'unité fonctionnelle basse tension ou du transformateur de puissance.

r I'unité fenctionnelle haute tension, se reporter au 5.3 de I'lEC 62271-1: 2017.

. 60947-1:2020.

blles

nité
50N

reporter a I'EC 60947-1 et au 5.2 de I'lEC 61439-1:2020 pour l'unité fonctionnelle balsse

de

Lres

niveaux d'isolement assignés de I'ECEPD sont définis par les niveaux d'isolement assighés
plus faibles de 'un-de ses composants, quels qu’ils soient, de I'unité fonctionnelle hgute

r I'unite fonctionnelle basse tension, se reporter au 5.2 de I'lEC 61439-1: 2020 et au 5.3 de

Pour les niveaux d'isolement assignés du transformateur de puissance, se reporter au 5.6 de
I'lEC 60076-1:2011 concernant les niveaux d'isolement applicables en rapport avec la tension
la plus élevée des équipements (Uy,).

La tension assignée de tenue aux chocs minimale de l'unité fonctionnelle basse tension doit
avoir au moins la valeur donnée pour la catégorie IV de surtension dans le Tableau G.1 de
I'"EC 61439-1:2020. Selon le réseau des différents pays, il peut étre pertinent de choisir un
niveau d'isolement supérieur.

5.4

Fréquence assignée (f,)

Le paragraphe 5.4 de I'lEC 62271-1:2017 ne s'applique pas.
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Les valeurs normales de la fréquence assignée pour I'ECEPD sont 50 Hz et 60 Hz.

5.5 Courant permanent assigné (/)

Le paragraphe 5.5 de I'lEC 62271-1:2017 ne s'applique pas a 'ECEPD.

Les courants assignés de 'ECEPD sont définis par le courant permanent assigné de son unité
fonctionnelle haute tension (/;) et le courant assigné de son unité fonctionnelle basse tension

(VAYNE

Le paragraphe 5.5 de I'lEC 62271-1:2017 est applicable a I'unité fonctionnelle haute tensio

=]

Le paragraphe 5.3.1 de I'lEC 61439-1:2020 est applicable a I'unité fonctionnelle basse tensjon.

NOTIE L'unité fonctionnelle haute tension et I'unité fonctionnelle basse tension ont des valeur$ de courant assjigné
qui gont supérieures ou égales aux valeurs de courant de fonctionnement.

5.6/ Courant de courte durée admissible assigné (1)

Le paragraphe 5.6 de I'lEC 62271-1:2017 ne s'applique pas.

5.6/101 Courants de courte durée admissibles assignés’phase-phase et phase-terrd de
I'unité fonctionnelle haute tension et courant de courte durée admissible
assigné de l'interconnexion haute tension (I, I;c)

Poyr les courants de courte durée admissibles assignés I, et/ou I, de I'unité fonctionnglle

hadte tension, l'interconnexion haute tension et le circuit de mise a la terre, le 5.6| de
I''EC 62271-1:2017 est applicable avec les ajouts suivants:

Le ¢ourant de courte durée admissible assigné (/) doit étre attribué a I'unité fonctionnelle hgute
tension, ainsi qu'a l'interconnexion haute tension.

NOTE 1 En principe, le courant de courte durée admissible assigné d'un circuit principal ne peut pas dépasser les
valeprs assignées correspondantes-des plus faibles de ses composants connectés en série. Toutefois, pour chaque
circygit ou compartiment haute tension, il est possible de bénéficier d'appareils qui limitent le courant de court-circuit,
tels gue des fusibles limiteurs de Courant, des bobines d'inductance, etc.

Un fourant de courte durée admissible assigné phase-terre (/o) doit étre attribué au circuif de

mise a la terre de l'unité fonctionnelle haute tension, ainsi qu'a l'interconnexion haute tensjon.
Cette valeur peut'différer de celle du circuit principal.

NOTIE 2 Les.caractéristiques assignées de courant de court-circuit s'appliquent au circuit de mise a la terrg en
fonction du type de mise a la terre du neutre du systéme auquel il est destiné. Se reporter au Tableau § de
I'"EQ 62274-202:2022.

5.6.102 Courants de courte durée admissibles assignés de I'unité fonctionnelle basse

tension et de I'interconnexion basse tension (/,,)

Se reporter au 5.3.5 de I'lEC 61439-1:2020.

5.6.103 Courants de courte durée admissibles de I'unité fonctionnelle de
transformateur de puissance

Se reporter a I'Article 3 de I'lEC 60076-5:2006.

5.7 Valeur de créte du courant admissible assignée (Ip)

Le paragraphe 5.7 de I'lEC 62271-1:2017 ne s'applique pas.


https://iecnorm.com/api/?name=44ef50cf67ea2d6a1c9ace36e98ba4f6

IEC 62271-212:2022 © |IEC 2022 - 97 -

5.7.101 Valeurs de créte des courants admissibles assignés phase-phase et phase-
terre de l'unité fonctionnelle haute tension et valeur de créte du courant
admissible assignée de I'interconnexion haute tension (1, 1,¢)

Pour les valeurs de créte des courants admissibles assignées I, et/ou [,, de l'unité

fonctionnelle haute tension, de l'interconnexion haute tension et du circuit de mise a la terre, le
5.7 de I'lEC 62271-1:2017 est applicable avec les ajouts suivants:

La valeur de créte du courant admissible assignée (Ip) doit étre attribuée a I'unité fonctionnelle
haute tension, ainsi qu'a l'interconnexion haute tension.

NOTE En principe, la valeur de créte du courant admissible assignée d'un circuit principal ne peut pas‘dépasser
les yaleurs assignées correspondantes des plus faibles de ses composants connectés en série. Toutefois, pour
chaque circuit ou compartiment haute tension, il est possible de bénéficier d'appareils qui limitent le, courant de
court-circuit, tels que des fusibles limiteurs de courant, des bobines d'inductance, etc.

Ung valeur de créte du courant admissible assignée phase-terre (Ipe) doit)étre attribuéeg au

cirdquit de mise a la terre de I'unité fonctionnelle haute tension, ainsi qu'a l'interconnexion hgute
tengion. Cette valeur peut différer de celle du circuit principal.

5.7{102 Valeurs de créte des courants admissibles assignées de basse tension et de
I'interconnexion basse tension (ka)

Se feporter au 5.3.4 de I'lEC 61439-1:2020.

5.7/103 Valeurs de créte des courants admissibles de I'unité fonctionnelle | de
transformateur de puissance

Se feporter a I'Article 3 de I'lEC 60076-5:2006.

5.8| Durée de court-circuit assignée:{s,)

Le paragraphe 5.8 de I'lEC 62271-1:2017 ne s'applique pas.

5.8]101 Durée de court-circuit phase-phase assignée (7,) et durée de court-cirguit
phase-terre assignée (7,,) de l'unité fonctionnelle haute tension et durée| de
court-circuitiassignée de l'interconnexion haute tension

Podr les durées dg courts-circuits assignées f, et ., pour 'unité fonctionnelle haute tensjon,

I'interconnexion fhaute tension et le circuit de mise a la terre, le 5.8 de I'lEC 62271-1:2017|est
applicable avee-les ajouts suivants:

Ung duree de court-circuit assignée (¢, ) doit étre attribuée a 'unité fonctionnelle haute tengion
et Ifinferconnexion haute tension.

NOTE En principe, la durée de court-circuit assignée pour un circuit principal ne peut pas dépasser la valeur
assignée correspondante du plus faible de ses composants connectés en série. Toutefois, pour chaque circuit ou
compartiment haute tension, il est possible de bénéficier d'appareils qui limitent la durée du courant de court-circuit,
tels que des fusibles limiteurs de courant.

Une durée de court-circuit phase-terre assignée (/) doit également étre attribuée au circuit de

mise a la terre de l'unité fonctionnelle haute tension, ainsi qu'a l'interconnexion haute tension.
Cette valeur peut différer de celle du circuit principal.
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5.8.102 Durée de court-circuit assignée (¢
I'interconnexion basse tension

cw) pour l'unité fonctionnelle basse tension et

Se reporter au 5.3.4 de I'lEC 61439-1:2020 pour l'unité fonctionnelle basse tension et attribuer
une durée de court-circuit assignée (¢.,,) a l'interconnexion basse tension.

5.8.103 Durée de court-circuit pour I'unité fonctionnelle de transformateur de
puissance

Se reporter au 4.1.3 de I'lEC 60076-5:2006.

5.9] Tension d'alimentation assignée des circuits auxiliaires et de commande (U,)

Le paragraphe 5.9 de I'lEC 62271-1:2017 est applicable a I'ECEPD.

5.10) Fréquence d'alimentation assignée des circuits auxiliaires et de commande

Le paragraphe 5.10 de I'lEC 62271-1:2017 est applicable a I'ECEPD.

5.11 Pression d'alimentation assignée en gaz comprimé pourles systémes a pression
entretenue

Le paragraphe 5.11 de I'lEC 62271-1:2017 n’est pas applicablé a 'TECEPD.

5.1p1 Puissance assignée et pertes totales de 'ECEPD

La [puissance assignée de I'ECEPD est la puissance assignée de l'unité fonctionnelle| de
tranisformateur de puissance a la tension assignée telle que définie dans I'lEC 60076-1:2D11
pour les unités fonctionnelles de transformateur de puissance rempli de liquide ou dans
'IEL 60076-11:2018 pour les unités fonctignnelles de transformateur de puissance de type gec.

Les| pertes totales de I'ECEPD représentent la somme des pertes de I'unité fonctionnelle hgute
tengion et de l'interconnexion haute tension a son courant permanent assigné, des peftes
totgles (avec identification des pertes en charge et des pertes a vide) de I'unité fonctionnglle
de fransformateur de puissance a sa tension assignée, conformément a I'lEC 60076-1:2D11
pour les unités fonctionnelles de transformateur de puissance rempli de liquide oy a
I'IELC 60076-11:2018 pour les unités fonctionnelles de transformateur de puissance de type sec,
et des pertes de l'unité fonctionnelle basse tension et de l'interconnexion basse tension| au
courant déterminé_par la puissance assignée de l'unité fonctionnelle de transformateur| de
puissance.

5.192 Caractéristiques assignées de la classe de tenue a I’arc interne (IAC)

5.102.1( yGénéralités

Lorsgture—etassificattor—tAC—est—atiribute—par—te—constructeur—plusieurs—earactéristiques
assignées doivent étre spécifiées. Ces caractéristiques assignées sont subdivisées en type
d'accessibilité, courants de défaut d'arc et durées de défaut d'arc.

5.102.2 Types d’accessibilité (A, B, AB)

Trois types d’accessibilité en cas d'arc interne sont pris en compte:

Accessibilité de type A: pour un ECEPD qui assure la protection des opérateurs en position
debout pendant les opérations normales du ou des c6tés commande de I'ECEPD.

NOTE En principe, toute intervention simultanée au niveau des cétés commande haute tension et basse tension
peut étre considérée comme une procédure non sécurisée.
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Accessibilité de type B: pour un ECEPD qui assure la protection du grand public aux alentours
de I'équipement de tous ses cbtés et a tout moment.

Accessibilité de type AB: pour un ECEPD qui assure la protection a la fois des opérateurs et
du grand public.

Pour pouvoir obtenir cette classification, ces ECEPD doivent satisfaire aux exigences du type A
et du type B avec la méme valeur de courant d'essai en kA et la méme durée en secondes.

5.102.3 Cotés classifiés

A dLs fins d'identification des différents cotés classifiés de 'ECEPD, le code suivant doit

utili

Le

avant I'essai et identifiés dans le rapport d’essai.

5.1

Il c
car
IEG

Del

a)

b)

Lor
mo
pas)

NOT|
cara
fonc]

I'esqai d'arc interne.

NOT|
de I

Dar

Se:

F pour le c6té avant (défini par le c6té commande haute tension);
L pour le c6té latéral;

R pour le c6té arriere.

bu les c6tés commande haute tension doivent étre clairement indigués par le construct

D2.4 Courants assignés de défaut d'arc (I, Ip.)

bnvient de sélectionner la valeur normale des courants assignés de défaut d'arc parmi
hctéristiques assignées des courants normaux (IEC 60059:1999
60059:1999/AMD1:2009 [2]).

x caractéristiques assignées de courants_de défaut d'arc sont reconnues:

courant de défaut d'arc triphasé (/,),

courant de défaut d'arc monophase=terre (/5,), le cas échéant.

sque seule une caractéristiqueassignée triphasée est spécifiée, la caractéristique assig
hophasée représente par.defaut 87 % de la caractéristique assignée triphasée et elle ne
étre spécifiée.

E 1 Le constructeur-spécifie les compartiments de I'unité fonctionnelle haute tension auxquels s'applig
ctéristique assignée.du courant de défaut d'arc monophasé-terre. Une telle valeur est assignée a I'
ionnelle lorsque sa.construction peut empécher I'arc de devenir polyphasé, comme cela est démontré pen

E 2 Cette valeur de 87 % se justifie par I'essai de défaut d'arc avec allumage biphasé; se reporter au 9.1
EC 62274-202:2022.

sd€ cas ou tous les compartiments haute tension sont uniqguement congus pour les défd
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NOTE 3 Des informations sur la relation entre le type de mise a la terre du neutre et le courant de défaut d'arc

mon

ophasé-terre sont fournies en 9.104.5 et dans le Tableau 3 de I'lEC 62271-202:2022.

5.102.5 Durée de défaut d'arc assignée (7,5, 75.)

Les valeurs normales recommandées pour la durée de défaut d'arc triphasé (7,) sont 0,1 s,

0,5

set1s.

Le cas échéant, la durée d'essai (f5,) du défaut d'arc monophasé-terre doit étre indiquée par

le c

onstructeur.
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utilisé dans l'essai.

6

Conception et construction

L'Article 6 de I'lEC 62271-1:2017 ne s'applique pas aux ECEPD.

Il n'est en général pas possible de calculer la durée d'arc admissible pour un courant qui difféere de celui

Les ECEPD doivent étre congus pour que les opérations normales d’exploitation, d'inspection
et de maintenance puissent étre effectuées en toute sécurité. Comme les ECEPD sont destinés
a étre utilisés dans des locaux électriques fermés, il n'est en principe pas permis au grand

pub
em
de

ils 4

NOT

bloyés qui ne sont pas chargés de son fonctionnement peuvent parfois se trouver a proxin
'ECEPD. Comme ils ne connaissent pas les caractéristiques électriques de I'équipem
ont considérés comme étant du grand public au sens du présent document.

E Lorsque certaines parties des enveloppes d'un ECEPD sont destinées a faire partie, de-I'enveloppe

poste, les exigences pertinentes de I'lEC 62271-202 ou de I'lEC 61936-1, le cas échéant, sont satisfaites.

La
éle
fon

conception de I'ECEPD doit prendre en compte les interactions possibles (par exem

ctionnelles et des composants utilisés pour leurs interconnexions.

L'emsemble complet d'un ECEPD et les unités fonctionnellgs-individuelles qui le compos

doi
indi

Les|
nor

Pol
nor
spé
de

6.1

viduelles, il est fait référence aux normes respectives(suivantes:

Unité fonctionnelle haute tension IEC 62271-200:2021 pour l'appareillage so
enveloppe meétallique ou IEC 62271-201:20
pour l'appareillage sous enveloppe isolar
solide;

Unité fonctionnelle de transformatetr IEC 60076 (toutes les parties);
de puissance

Unité fonctionnelle basse tension IEC 61439 (toutes les parties) et IEC 60947-

unités fonctionnelles individuelles d'un ECEPD-G doivent satisfaire aux exigences de le
mes de produits respectives indiquées ci-dessus.

r les ECEPD-Aet-ECEPD-I, les unités fonctionnelles individuelles peuvent s'écarter de
mes de produits” pour certains aspects. Par conséquent, des modes opératoires d'ef
cifiques pourles unités fonctionnelles individuelles, lorsque I'application directe des norf
broduits(mentionnées ci-dessus n'est pas possible, sont décrits dans le présent documg

Exigences pour les liquides utilisés dans I’appareillage

les
nité
bnt,

d'un

ple,

triques, mécaniques et thermiques) dans la performance/\des différentes unjtés

ent

ent satisfaire aux exigences du présent document:\“"Pour les unités fonctionnelles

us
14
te

urs

ces
sai

nes
nt.

Le paragraphe 6.1 de I'lEC 62271-1:2017 est applicable.

6.2

Exigences pour les gaz utilisés dans I’appareillage

Le paragraphe 6.2 de I'lEC 62271-1:2017 est applicable.

NOTE Pour la manipulation du SFg, se reporter a I'lEC 62271-4 [3].
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6.3 Raccordement a la terre de I’appareillage

Le paragraphe 6.3 de I'lEC 62271-1:2017 est applicable avec les ajouts suivants:

Un systéme de circuit principal de mise a la terre doit étre disponible pour raccorder a la terre
toutes les parties métalliques de 'ECEPD qui n'appartiennent pas aux circuits principaux et/ou
secondaires/auxiliaires de I'équipement. Ce systéme se compose d'un conducteur de mise a la
terre principal auquel chaque composant est raccordé par l'intermédiaire d’un circuit unique.

Lorsque I'ECEPD est équipé d'un cadre métallique, celui-ci peut alors servir de, ou faire partie
pour joindre les pieces du cadre doit démontrer sa capacité a transporter le courant phase-t
assjgné. Ce systéme de circuit principal de mise a la terre doit étre congu pour supportefr le
coufrant de courte durée admissible assigné et sa valeur de créte selon la condition de mige a
la terre du neutre de l'installation.

La gection de tout conducteur de mise a la terre ne doit pas étre inférieure,a/l30 mm?2. Elle Hoit
se ferminer par une borne appropriée prévue pour étre raccordée au |réseau de terre| de
I'ingtallation. Lorsque tout conducteur ou toute partie conductrice du cirCuit de mise a la t¢rre
n'est pas en cuivre, des exigences conductrices et mécaniques céquivalentes doivent ¢tre
satisfaites.

La ¢ontinuité du circuit de mise a la terre doit étre assurée ef'des mesures correspondantes|qui
empéchent la corrosion, le desserrement des boulons, ete. doivent étre prises. Le réseay de
circuits de mise a la terre doit tenir compte des contraintes thermiques et mécaniques
proyoquées par le courant.

NOTE L'utilisateur peut définir des modes opératoires pour Vérifier I'intégrité de toutes les parties du circuit de mise
a lafterre (internes et externes) périodiquement ou apres*un’ courant de court-circuit.

Les| composants a raccorder au circuit principal de mise a la terre doivent inclure:
— J'enveloppe, lorsqu’elle est métallique, des unités fonctionnelles haute tension a partir de la

borne prévue a cet effet;

— |le bac de l'unité fonctionnelle de transformateur de puissance immergé dans le liquidg ou
les parties métalliques non.actives de I'unité fonctionnelle de transformateur de puissahce
de type sec;

— [le cadre et/ou I'envelappe, lorsqu’ils sont métalliques, de 'unité fonctionnelle basse tensj|on;

— [Ja connexion de_mise a la terre des commandes automatiques et des appareils| de
commande a.distance;

— |es écrang’meétalliques et les conducteurs de mise a la terre des cables haute tension;
— |e cadrermétallique de I'ECEPD, s'il existe;
— les settionneurs de terre, s'ils existent.

6.4 Eqmpements et circuits auxiliaires et de commande

Le paragraphe 6.4 de I'lEC 62271-1:2017 est applicable avec les ajouts suivants:

Pour l'installation basse tension intégrée dans I'ECEPD (par exemple, éclairage, alimentation
auxiliaire, etc.), se reporter a I'lEC 60364-4-41:2005 pour les installations électriques basse
tension ou I'lEC 61439-1:2020 pour les ensembles d'appareillages a basse tension, selon le
cas.

6.5 Manceuvre dépendante a source d'énergie extérieure

Le paragraphe 6.5 de I'lEC 62271-1:2017 est applicable uniquement a I'unité fonctionnelle
haute tension.
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6.6 Manceuvre a accumulation d'énergie

Le paragraphe 6.6 de I'lEC 62271-1:2017 est applicable uniquement a I'unité fonctionnelle
haute tension.

6.7 Manceuvre indépendante sans accrochage mécanique (manceuvre indépendante
manuelle ou manceuvre indépendante a source d’énergie extérieure)

Le paragraphe 6.7 de I'lEC 62271-1:2017 est applicable uniquement a I'unité fonctionnelle
haute tension.

6.8] Organes de commande a manceuvre manuelle

Le paragraphe 6.8 de I'lEC 62271-1:2017 est applicable uniquement a I'unité fondétionnglle
hadte tension.

6.9 Fonctionnement des déclencheurs

Le paragraphe 6.9 de I'lEC 62271-1:2017 est applicable uniquement_a"'unité fonctionnglle
hadte tension.

6.19 Indication de la pression / du niveau

Le paragraphe 6.10 de I'lEC 62271-1:2017 est applicable.

6.11 Plaques signalétiques

Le paragraphe 6.11 de I'lEC 62271-1:2017 ne s'applique pas, et est remplacé comme suit:

Chaque ECEPD doit étre fourni avec une plague signalétique durable, clairement lisible, visjble
dans des conditions de fonctionnement, gquirdoit contenir au moins les informations suivantgs:
— |hom ou marque commerciale du cen'structeur;

— [désignation du type;

— |numéro de série;

— |huméro du présent document;

— année de fabrication;

— [caractéristiques-assignées de 'ECEPD énumérées dans I'Article 5;
— [désignation.de 1a classe de tenue a 'arc interne, le cas échéant;

— [référence.;au manuel d’instructions.

Les| caracteristiques assignées des unités fonctionnelles doivent étre énumeérées sur fes
plaqueés signalétiques séparées, clairement visibles, ou sur la plaque signalétique de 'ECEPD.
. o . A es

Chaque plaque signalétique doit porter un numéro de série unique.

6.12 Dispositifs de verrouillage

Le paragraphe 6.12 de I'lEC 62271-1:2017 ne s'applique pas, et est remplacé comme suit:

Le verrouillage peut étre nécessaire pour assurer la séquence correcte de fonctionnement de
I'équipement, afin de réduire le plus possible les risques pour le personnel et les dommages
pour l'équipement. Le verrouillage peut étre réalisé par des méthodes électriques ou
mécaniques. Lorsque des verrouillages non mécaniques sont fournis, la conception doit étre
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telle qu'aucune situation incorrecte ne puisse survenir en cas d'absence d'alimentation

aux

iliaire.

6.13 Indicateur de position

Le paragraphe 6.13 de I'lEC 62271-1:2017 n’est pas applicable a 'TECEPD.

Le paragraphe 6.13 de I'lEC 62271-1:2017 pour l'unité fonctionnelle haute tension et le

paragraphe 8.1.6 de

applicables.

I'lEC 60947-1:2020 pour I'unité fonctionnelle basse tension sont

6.1
6.1

Le

6.1

Les|
des|

Les|
deg

Lor

i Degrés de protection procurés par les enveloppes
1.1  Généralités

paragraphe 6.14 de I'lEC 62271-1:2017 n’est pas applicable a TECEPD.

1.2 Protection des personnes contre I'accés aux parties dangereuses et protecti
du matériel contre la pénétration de corps solides étrangers (codification IP)

degrés de protection conformément a I'lEC 60529 doivent’ étfe tels que spécifiés
SOus.

enveloppes des unités fonctionnelles haute tension &t basse tension doivent assurer
ré minimal de protection IP2X pour une application.a ¥intérieur.

ba

les [interconnexions haute tension, des moyens-adaptés pour empécher le contact direct g
les [parties actives doivent étre fournis soit\par le constructeur en tant que partie intégrants
I'EGEPD lui-méme, soit par l'utilisateur, en incorporant la protection adéquate sur le
d'installation. Dans le premier cas, il convient que le degré minimal de protection soit IH
Dans le second cas, le constructeur-doit inclure dans le manuel d'instructions des informati

clai

NOT|
part

Lor
mo
fou

6.1

Poy

sque des conducteurs et/ou des traversées nantisolés sont utilisés pour les interconnexi
e tension ou lorsque des conducteurs et/ou.des traversées non blindés sont utilisés p

es sur la nécessité de fournir.Une protection supplémentaire.

E Des mesures de sécurité."cemplémentaires pour la protection des personnes contre toute approche
es dangereuses sont décrites_a I’Article 8 de 'l|EC 61936-1:2021 [4].

squ'une unité fonctionnelle de transformateur de puissance de type sec est utilisée,
en de protection.autour de I'unité fonctionnelle de transformateur de puissance doit
ni avec un degré minimal de protection IP2X.

1.3 Protection contre la pénétration d’eau (codification IP)

r uneJjapplication a I'extérieur de I'ECEPD, le degré minimal de protection doit étre IP23.

ci-

un

pns
our
vec

de
Site
1X.
bns

des

un
ptre

6.14.4 Protection contre les impacts mécaniques dans les conditions normales de

service (codification IK)

Les enveloppes doivent avoir une résistance mécanique suffisante pour résister aux impacts
mecaniques externes d'une énergie de 2 J, correspondant a un degré de protection IKO7 [5]
pour une application a l'intérieur et une énergie de 20 J correspondant a un degré de protection
IK10 pour une application a I’extérieur.

NOTE Un ECEPD pour une application a l'intérieur est toujours installé dans un local électrique fermé. En cas
d'installation de 'ECEPD a l'intérieur d’'une cl6ture au sein d’'un site industriel, I'utilisateur peut envisager de
renforcer les exigences mécaniques de la cléture afin de protéger I'intégrité de 'ECEPD.
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6.15 Lignes de fuite pour les isolateurs d'extérieur

Le paragraphe 6.15 de I'lEC 62271-1:2017 est applicable uniqguement aux isolateurs d’extérieur
haute tension (lorsqu’ils existent) de I'unité fonctionnelle haute tension et du c6té haute tension
de l'unité fonctionnelle de transformateur de puissance.

6.16 Etanchéité au gaz et au vide

Le paragraphe 6.16 de I'lEC 62271-1:2017 est applicable uniquement a ['unité fonctionnelle
haute tension de 'ECEPD.

Le |paragraphe 5.11 de I'IEC 60076-15:2015 est applicable a I'unité fonctionnelle | de
tranisformateur de puissance lorsque celle-ci est de type a isolation gazeuse.

6.1 Etanchéité des systéemes de liquide

Le paragraphe 6.17 de I'lEC 62271-1:2017 est applicable uniquement a ['Unité fonctionnglle
hayte tension.

Podr une unité fonctionnelle de transformateur de puissance, des' articles pertinents| de
I''ELC 60076 (toutes les parties) sont applicables.

6.18 Risque de feu (inflammabilité)
Le paragraphe 6.18 de I'lEC 62271-1:2017 est applicable-a I'ECEPD.

6.19 Compatibilité électromagnétique (CEM)

Le paragraphe 6.19 de I'lEC 62271-1:2017 ne slapplique pas.

Le paragraphe 6.19 de I'lEC 62271-1:2047 pour I'unité fonctionnelle haute tension, ainsi qug le
9.4| et I'Annexe J de I'lEC 61439-1:2020 pour I'unité fonctionnelle basse tension dont
applicables respectivement aux unités fonctionnelles haute tension et basse tension| de
I'EGEPD.

6.20 Emission de rayons X

Le paragraphe 6.20 deW'IEC 62271-1:2017 est applicable uniquement a l'unité fonctionnglle
haute tension.

6.21 Corrosion

Le paragraphe 6.21 de I'lEC 62271-1:2017 est applicable a I'ECEPD.

6.22 Niveaux de remplissage pour l'isolement, la coupure et/ou la manceuvre

Le paragraphe 6.22 de I'lEC 62271-1:2017 est applicable uniquement a l'unité fonctionnelle
haute tension.

6.101 Protection contre les contraintes mécaniques

Les enveloppes doivent avoir une résistance mécanique suffisante pour supporter les charges
et les impacts suivants:

a) pour un ECEPD destiné a une installation a I'extérieur, des charges de neige selon les
conditions climatiques locales;

b) pour un ECEPD destiné a une installation a I'extérieur, les effets mécaniques de la pression
du vent selon 4.1.3 de I'lEC 62271-1:2017. Ces dispositions peuvent étre vérifiées par
calcul.
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Toutes les autres contraintes mécaniques susceptibles de se produire en service, selon
I'application prévue, peuvent étre vérifiées par calcul.

NOTE 1 Les contraintes sismiques conformément a I'lEC TS 62271-210:2013 [6] peuvent aussi étre prises en
considération dans ce paragraphe.

Les pattes de levage de I'ensemble complet doivent étre congues pour supporter le poids total
de I'ECEPD. Bien que chaque composant ait été soumis a un essai de stabilité physique
intrinséque, lorsque différents composants sont fixés ensemble dans un ECEPD, il peut en
résulter une instabilité. La conception doit assurer la stabilité pendant la livraison, I'installation
et le fonctionnement.

NOTIE 2 Les pattes de levage congues pour soulever I'ensemble complet peuvent étre peintes en jaune pour facjliter
I'ideptification.

6.102 Protection de I'environnement du fait de défauts internes

Dans le cas ou des défauts internes peuvent entrainer I'échappement de liquides dangerpux
de |I'équipement (par exemple, un liquide qui s'échappe d'une unités fonctionnelle| de
transformateur de puissance ou d'une unité fonctionnelle haute tension), des dispositipns
doiyent étre prises pour retenir les liquides dangereux afin d'empéchgér la pollution des solg.

La fapacité du bac de rétention doit étre au moins égale a celle-du plus grand conteneuy de
liguide dangereux (par exemple, unité fonctionnelle du transformateur de puissance, upité
fongtionnelle haute tension, etc.), a moins que les réglementations nationales applicables
n'expriment des exigences différentes. Le bac de rétentionypeut faire partie de I'ECEPD ou ¢tre
fourni sur le site d'installation sur lequel 'ECEPD dojtétre installé.

Deg mesures supplémentaires peuvent étre prises par accord entre le constructeun et
['utilisateur.

6.103 Défaut d'arc interne

Un |[ECEPD qui satisfait aux exigences du présent document est en principe congu gour
empécher l'apparition de défauts . d"arc interne du c6té haute tension.

Poyr atteindre cet objectif, lexconstructeur de I'ECEPD doit assurer la fabrication correcte| en
la érifiant a l'aide d'essais“individuels de série selon I'Article 8. L'utilisateur doit a son four
faire un choix appropfié, selon les caractéristiques du réseau, les modes opératoires| de
fon¢tionnement et les~conditions de service (se reporter a I'Article 9).

Il cpnvient quewla probabilité d'apparition d’'un arc interne pendant toute la durée de vig en
seryice soit faible, sous réserve d’'une installation, d’'une utilisation et d’'une maintenanceg de
I'EGEPD suivant les instructions fournies par le constructeur et d’une installation correcte des
cablles.a-possibilité d'un arc interne ne peut toutefois pas étre complétement négligée.

Desdefaittances peuventsurvenit dans toute partie de ' ECEPDToutefois, comme aucunmode
opératoire d'essai d'arc interne pour 'unité fonctionnelle basse tension et I'unité fonctionnelle
de transformateur de puissance n'est décrit dans leurs normes pertinentes respectives, seuls
les défauts dans I'enveloppe des unités fonctionnelles haute tension et dans l'interconnexion
haute tension sont pris en considération dans le présent document (voir 7.101).

NOTE Lorsque l'utilisateur et le constructeur conviennent d’un essai d'arc interne de la partie basse tension de
I'ECEPD, I''EC TR 61641:2014 [7] fournit des recommandations pour un essai d'arc interne dans les ensembles
d'appareillages a basse tension sous enveloppe.

Une défaillance due a un défaut, a des conditions de service exceptionnelles ou a un
dysfonctionnement du cbété haute tension peut étre a l'origine d'un arc interne dans I'unité
fonctionnelle haute tension et/ou dans l'interconnexion haute tension, ce qui constitue un
danger lorsque des personnes sont présentes.
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6.104 Enveloppes

Les enveloppes des unités fonctionnelles doivent satisfaire aux exigences pertinentes de leurs
normes de produits respectives. En cas de partage de I'’enveloppe par plusieurs unités
fonctionnelles, elle doit satisfaire aux exigences des normes de produits de ces unités
fonctionnelles (exemple: le bac de l'unité fonctionnelle de transformateur de puissance d'un
ECEPD-I doit satisfaire aux exigences de I'lEC 60076 (toutes les parties), le cas échéant, et de
I""EC 62271-200:2021).

6.105 Emission de bruit

L'unité fonctionnelle de transformateur de puissance est la principale source de bruit. Il n'éxjste
ceplendant aucune exigence a ce propos dans les normes pertinentes des unités fonctiennelles
hayte tension et basse tension et la contribution directe des unités fonctionnelles hautetengion
et passe tension au niveau de bruit de I'ECEPD est, en principe, considérée conjme
négligeable. Toutefois, la détermination du niveau de bruit de 'ECEPD doit étre\réalisée sglon
I’Aninexe B sur 'ECEPD complet pour prendre en compte les interactions éventuelles.

6.106 Champs électromagnétiques

L'ECEPD en service génére des champs électromagnétiques qui,peuvent nécessiter lne
évalluation pour:

e [aider a la planification, a I'installation, aux instructions d'utilisation et a I'entretien;

e [prendre des mesures pour satisfaire aux exigences oy aux réglementations sur les champs
electromagnétiques.

Lorsqu’une évaluation des champs électromagnétiques générés par un ECEPD est exigég, il
conjvient de suivre la méthodologie décrite dans 1EC TR 62271-208:2009.

6.197 Rayonnement solaire

Les|performances d’'un ECEPD installéa I'extérieur peuvent, pendant les conditions de servjce,
étrg considérablement altérées du_fait du rayonnement solaire. Outre les pertes issues Hdes
conpposants, le rayonnement soldire peut constituer une source de chaleur externe importgnte
qui| peut altérer les performances. Chaque partie extérieure de I'ECEPD exposée| au
raypnnement solaire produitiun transfert de chaleur supplémentaire qui peut entrainer| un
dédlassement d’'une unité fonctionnelle en raison du dépassement de I'échauffement maximal
établi par sa norme de\produit spécifique. A titre d’exemple, le rayonnement thermique |sur
I'enveloppe de I'unité fonctionnelle haute tension peut exiger son déclassement et/ou rédgpire
le pourant maximal admissible. Dans certains cas, ce rayonnement peut entrafnen le
dysfonctionnement ou une défaillance prématurés des dispositifs électroniques sensibles § la
température.

L’ApnexeyG de I'IEC 62271-202:2022 fournit des recommandations concernant le mpde
d'évaldation de I'effet du rayonnement solaire.

Il peut étre nécessaire d'envisager des mesures complémentaires, par exemple, double toiture,
enveloppes a couleurs plus claires, doubles parois, matériaux d’enveloppe alternatifs, etc. pour
réduire I'effet du rayonnement solaire sur 'ECEPD. Ces mesures complémentaires sont
soumises a un accord entre le constructeur et I'utilisateur.

L'IEC 60721-2-4:2018 peut étre utilisée pour faciliter la sélection du niveau approprié de
rayonnement solaire.
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7 Essais de type

7.1 Généralités
711 Principes fondamentaux

Le paragraphe 7.1.1 de I'lEC 62271-1:2017 est applicable avec les ajouts suivants:

En principe, les essais de type doivent étre réalisés sur une configuration représentative de

étr

I'ECEPD. Les unités fonctionnelles et les interconnexions contenues dans un ECEPD doivent

Les| essais de type doivent étre réalisés sur I'ECEPD complet, sauf spécification contrairé dans

Du fait de la conception de I'équipement, il peut étre pratique de soumettre a:l'éssai plusis
fongtions en méme temps. Dans ce cas, il n'est pas exigé de répéter les”essais dont
conditions d'application sont identiques dans leurs normes respectives.

L'objectif des essais de type sur un ECEPD est de démontrer les caractéristiques de I'ECH
en fant qu'unité compléte. Les essais exigés sur I'ECEPD complet)en plus de ceux exigés p
les [unités fonctionnelles individuelles, sont énumérés ci-dessous:

Egsais de type obligatoires: Paragrapheg

a)| Essais de vérification du niveau d'isolement de '"ECEPD 7.2

b)[ Mesurage de la résistance du circuit principal’/dé I'unité fonctionnelle
haute tension 7.4

c)| Essai de vérification de I'échauffement-de toute partie de
I'équipement 7.101

d)| Essais de vérification de I'aptitudetdes circuits principaux et de mise
a la terre a supporter des valeurs’de créte de courants admissibles

urs
les

PD
our

assignées et des courants de,courte durée admissibles assignés 7.6
e)| Essais de vérification durdegré de protection et de résistance aux

impacts mécaniques 7.7
f)| Essais complémentaires sur les circuits auxiliaires et de commande 7.10
g)| Vérification des-pouvoirs de fermeture et de coupure de l'unité

fonctionnelle“haute tension 7.103
h)| Essais de.fonctionnement mécanique 7.104
Egsais de type obligatoires, le cas échéant:
i) | Essais d’étanchéité 7.8
j) | \\Essais de compatibilité électromagnétique (CEM) 7.9
k) Pour un ECEPD destiné a étre classifié IAC, essais pour évaluer les

effets d'un arc d0 a un défaut interne 7.102
) Essais de tenue a la pression pour les compartiments a remplissage

de gaz 7.106
m) Mesurages du courant de fuite des enveloppes non métalliques 7.107

n) Etanchéité et résistance mécanique des compartiments remplis de
liquide 7.109

Essais de type spéciaux (soumis a un accord entre le constructeur et I'utilisateur):

0) Essais de vérification du niveau de bruit de I'ECEPD Annexe B
p) Essai de stabilité mécanique 7.105
q) Essai de décharges partielles 7.2.10
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Essais de protection contre les intempéries 7.108
Mesurage ou calcul des champs électromagnétiques 7.110

Les essais de type peuvent altérer la capacité des parties soumises a I'essai pour un usage
ultérieur en service. Par conséquent, les objets d’essai utilisés pour un essai de type ne doivent

pas

7.1

étre utilisés en service sans un accord entre le constructeur et I'utilisateur.

.2 Informations pour l'identification des objets d’essai

Le

71

Le

Le

7.2
7.2

Le

Lor
le n

b)

paragraphe 7.1.2 de I'lEC 62271-1:2017 est applicable.

3 Informations a inclure dans les rapports d'essais de type

paragraphe 7.1.3 de I'lEC 62271-1:2017 est applicable avec I'ajout suivanta\a liste:

fonctionnelles de 'ECEPD, avec l'identification de I'ECEPD lui-méme;

les informations détaillées des interconnexions mécaniques et\électriques des un
fonctionnelles partie intégrante de 'ECEPD;

des plans et photographies qui illustrent ce montage physique de I'équipement pendant
essais.

apport d’essai de type d’arc interne doit fournir les/infermations détaillées en 7.102.6.

Essais diélectriques
1 Généralités
baragraphe 7.2 de I'lEC 62271-1:2017 est applicable avec les ajouts suivants:

5 de la réalisation des essais diélectriques, les critéres suivants s'appliquent afin de linj
ombre d’essais exigés:

dans le cas ou chacun _des’principaux composants de 'ECEPD (unité fonctionnelle hg
tension, unité fonctionnelle de transformateur de puissance et unité fonctionnelle ba

conditions que dansI'ECEPD, il n'est pas nécessaire de réaliser des essais diélectriqu

les essais diélectriques ne sont pas exigés pour l'interconnexion haute tension lorsqu’
est constituéerde cables a blindage métallique haute tension soumis a un essai de typ
raccordés\au moyen de connecteurs également a blindage métallique et soumis a un ef
de type,.ou par d’autres types de terminaisons soumises a I’essai sur I'appareillage a h3
tension et les cOtés du transformateur de puissance dans les conditions d’installation
paste préfabriqué;

tension) a été préalablement soumis a un essai de type individuel dans les mé11es

I'identification, y compris les numéros de série selon le cas, de“toutes les unjftés

tés

es

iter

ute
sse

S;

elle
b et
Esai

ute
du

c)

dans le cas ou les principaux composants (unite Tonctionnelle haute tension, u

nité

fonctionnelle de transformateur de puissance et unité fonctionnelle basse tension) sont
soumis a des essais de type selon leurs normes de produits, mais que les interconnexions
ne sont pas soumises préalablement a un essai de type, les essais indiqués en 7.2.2 et

7.2.3 doivent étre effectués;

d) dans tous les autres cas, les essais diélectriques indiqués en 7.2.2, 7.2.3, 7.2.4, 7.2.5 et

7.2.6 doivent étre effectués.

7.2.2 Conditions de l'air ambiant pendant les essais

Le paragraphe 7.2.2 de I'lEC 62271-1:2017 est applicable.
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7.2.3 Modalités des essais sous pluie

Dans le cas ou un essai sous pluie est exigé pour un ECEPD d’extérieur, le paragraphe 7.2.3
de I'lEC 62271-1:2017 est alors applicable.

7.2.4 Disposition de I'appareil

Le paragraphe 7.2.4 de I'lEC 62271-1:2017 ne s'applique pas. Se reporter en revanche au

7.2.
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101.

5 Conditi Lo ré ited .

baragraphe 7.2.5 de I'lEC 62271-1:2017 est applicable aux composants soumis a-(m. €S
hute tension.

6 Application de la tension d'essai et conditions d'essai

paragraphe 7.2.6 de I'lEC 62271-1:2017 ne s'applique pas. Se reperter en revanche
101.2.

7 Essais de l'appareillage de U, < 245 kV

pbaragraphe 7.2.7 de I'lEC 62271-1:2017 est applicable a{'unité fonctionnelle haute tens

8 Essais de l'appareillage de U, > 245 kV

baragraphe 7.2.8 de I'lEC 62271-1:2017 ne s'applique pas.

9 Essais de pollution artificielle pour les isolateurs d’extérieur

paragraphe 7.2.9 de I'lEC 62271-1:2017 est applicable uniquement aux isolatd
térieur haute tension (lorsqu’ils existent) de I'unité fonctionnelle haute tension et du d
te tension de l'unité fonctionnellede transformateur de puissance.

10 Essais de décharges partielles

paragraphe 7.2.10 de |'lEC 62271-1:2017 n’est pas applicable a 'lECEPD.

essai de décharges partielles peut étre spécifié par certaines des normes de prod
tives aux compaosants principaux.

accordsentre le constructeur et I'utilisateur, un essai d'évaluation de l'isolation de I'u
ctionnelle”haute tension peut étre effectué en suivant le 7.2.10 de I'lEC 62271-200:2
r lappareillage sous enveloppe métallique ou le 6.2.9 de I'IEC 62271-201:2014 ¢
pareillage sous enveloppe isolante solide, selon le type d'isolation.

sai

au

on.

urs
ote

Lits

nité
D21
our

7.2,

11 Essais diélectriques sur les circuits auxiliaires et de commande

Le paragraphe 7.2.11 de I'lEC 62271-1:2017 est applicable.

7.2.

12 Essais de tension comme essai de vérification d’état

Le paragraphe 7.2.12 de I'lEC 62271-1:2017 n’est pas applicable a I'ECEPD.
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7.2.101 Essais diélectriques de l'interconnexion haute tension
7.2.101.1 Conditions générales

Les essais peuvent étre effectués avec le transformateur de puissance remplacé par une
réplique qui reproduit la configuration de champ des traversées du transformateur.

Pour les essais, la connexion haute tension est raccordée a l'alimentation d'essai par
I'intermédiaire de l'unité fonctionnelle haute tension. Seuls les appareils de connexion qui sont
en série dans le circuit d'alimentation sont fermés. Tous les autres appareils de connexion sont
ouverts.

Les| dispositifs limiteurs de tension doivent étre déconnectés pendant les essais diélectriqules.

Les bornes secondaires des transformateurs de courant doivent étre mises encourt-circuft et
racgordées a la terre.

Les| transformateurs de mesure, les transformateurs de puissance ou les'fusibles peuvent ¢tre
renplacés par des répliques qui reproduisent la configuration de champ-des connexions hgute
tengion.

7.2{101.2 Application de la tension d'essai
7.2]101.2.1 Généralités

Les|tensions d'essai doivent étre appliquées par la conhexion tour a tour de chaque conducteur
de phase du circuit principal a la borne haute tension‘de I'alimentation d'essai. Tous les aufres
conducteurs du circuit principal, des circuits jauxiliaires et de toutes les autres parties
méfalliques doivent étre raccordés au conducteur de terre du cadre, et a la borne de terrq de
I'alimentation d'essai.

Lorsque des connexions haute tensionSans blindage métallique sont utilisées, le matériau phon
conducteur doit résister de méme aux'tensions d'essai spécifiées en 7.2.101.4. Les méthofdes
spécifiees dans I'lEC 60243-1:2013 doivent étre appliquées a I’essai lorsque le matériau phon
conducteur satisfait aux exigences concernées.

7.2]101.2.2 Tension d'essai

Se feporter au 7.2.6/de-I'lEC 62271-1:2017.

7.2]101.3 Essais de tension de choc de foudre

L'interconnexion haute tension doit étre soumise a des essais de tension de choc de foudre
selon 7,2.7.3 de I'lEC 62271-1:2017 avec I'ajout suivant:

Pe dallt :CO CODG;D dc tCIIO;UII dc uhuu dc fuudlc, :G Il‘.‘l\llllc III;OU a :G tcllc du Héllélatcul de
choc doit étre connectée au systeéme de conducteur de mise a la terre principal de I'ECEPD.
Les dispositifs de suppression de la surtension doivent étre déconnectés.

7.2.101.4 Essais de tenue a la tension a fréquence industrielle

L'interconnexion basse tension doit étre soumise a des essais de tenue a la tension a fréquence
industrielle de 1 min dans des conditions séches conformément au 7.2.7.2 de
I''EC 62271-1:2017 avec l'ajout suivant:

Pendant I'essai de tension a fréquence industrielle, une borne du transformateur d'essai doit
étre raccordée a la terre et connectée au systéme de conducteur de mise a la terre principal de
I'ECEPD.
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7.2.101.5 Interconnexion haute tension recouverte d'une enveloppe non métallique

Lorsque l'interconnexion est entiérement ou partiellement recouverte d'une enveloppe
métallique accessible pendant le fonctionnement normal, cette enveloppe doit satisfaire
exigences suivantes.

a) L'isolation entre les parties actives du circuit principal et la surface accessible
I'enveloppe isolante doit résister aux tensions d'essai spécifieces au 5.3
I'"EC 62271-1:2017 pour les essais de tension a la terre et entre les pdles.

non
aux

de
de

b) Le matériau isolant doit résister a la tension d'essai a fréquence industrielle spécifiée au

oint a) | es méthodes d’essai apprapriées indiquées dans I'NFC 60243-1-2013 doivent

gtre

appliquées a I'’essai lorsque le matériau isolant satisfait aux exigences concernées.

c) [L'isolation entre les parties actives du circuit principal et la surface interne de I'envelo
isolante qui leur fait face doit résister a au moins 150 % de la tension assignée
I'équipement pendant une minute. Cette disposition doit étre vérifiée par essai selon 6.
de I'IEC 62271-201:2014 compte tenu de la catégorie de protection Sglectionnée
I'interconnexion.

d) |Lorsqu’un courant de fuite peut atteindre le c6té accessible de I'enveloppe isolante pa
cheminement continu sur les surfaces isolantes, il ne doit pas étreqsupérieur a 0,5 mA d
les conditions d'essai spécifiées (se reporter a 7.104).

Poyr les modes opératoires d'essai, voir 7.2.101.2.2 de I'lEC 62271-202:2022.

7.2]102 Essais diélectriques de l'interconnexion basse tension
7.2{102.1 Conditions générales

Poyr les essais, l'interconnexion basse tension:est connectée a l'alimentation d'essai
I'infermédiaire de l'unité fonctionnelle basse tension. Une borne de la source de tension
étrg connectée au systéme de conducteur de)mise a la terre principal de I'ECEPD. Seuls
appareils de connexion qui sont en série"dans le circuit d'alimentation sont fermés. Tous
autres appareils de connexion sont ouverts.

Lorsque l'interconnexion basse.ténsion est partiellement ou totalement recouverte d'
enveloppe non meétallique, cette enveloppe doit étre recouverte d'une feuille métalli
circulaire ou carrée d'une surface aussi grande que possible, mais qui ne dépasse pas toute
100 cm?, reliée a la terre.\La feuille doit étre appliquée sur toutes les surfaces suscepti
d'éfre touchées par un gpérateur.

7.2]102.2 Essais)de tension de choc de foudre

L'interconnexion* basse tension doit étre soumise a des essais de tension de choc de fou
L’'essai de.tension de choc assignée est choisi selon 5.3.

La ftefision de choc de 1,2/50 us doit étre appliquée trois fois pour chaque polarité a

bpe
de
104
de

un
ans

par
Hoit
les
les

ine
jue
ois
les

ire.

La tension d'essai doit étre appliquée par la connexion tour a tour de chaque conducteur de
phase du circuit principal a la borne haute tension de l'alimentation d'essai. Tous les autres
conducteurs du circuit principal et des circuits auxiliaires doivent étre raccordés au conducteur

de terre ou au cadre, ainsi qu'a la borne de terre de I'alimentation d'essai.

Il ne doit pas y avoir de décharge disruptive pendant les essais.
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7.2.102.3 Essais de tenue a la tension a fréquence industrielle

L'interconnexion basse tension doit étre soumise a des essais de tenue a la tension a fréquence
industrielle de 1 min dans des conditions séches conformément au 10.9.2 de
I''EC 61439-1:2020 avec l'ajout suivant:

Pendant I'essai de tenue a la tension a fréquence industrielle, une borne du transformateur
d'essai doit étre raccordée a la terre et connectée au systéme de conducteur de mise a la terre
principal de 'ECEPD.

7.2/463—Essaisdi¢tectriques—surtunité-fonctionnelehatute-tension

Le paragraphe 7.2 de I'l|EC 62271-200:2021 pour 'appareillage sous enveloppe métalliqug ou
6.2|de I'IEC 62271-201:2014 pour I'appareillage sous enveloppe isolante solide est applicgble
avec I'ajout suivant:

Dans le cas ou la conception de I'ECEPD ne permet pas de séparer physiquement ['upité
fongtionnelle de transformateur de puissance et I'unité fonctionnelle haute tension, les essais
de |I'unité fonctionnelle haute tension doivent étre effectués avec, l'unité fonctionnelle| de
tranisformateur de puissance isolée de l'unité fonctionnelle haute tension (par exemple, [par
retrpit de l'interconnexion).

7.2]104 Essais diélectriques sur I'unité fonctionnelle de‘transformateur de puissange

Les| essais stipulés dans I'lEC 60076 (toutes les partiés) doivent étre appliqués, avec|les
confsidérations suivantes:

Il convient de préférence de déconnecter 'unitéfonctionnelle de transformateur de puissapce
de |'unité fonctionnelle haute tension et de I'unité fonctionnelle basse tension. Toutefois, gour
des| raisons pratiques, la tension d'essaipéut étre appliquée par l'intermédiaire de I'upité
fongtionnelle haute tension. Seuls les appareils de connexion qui sont en série dans le cirguit
d'alimentation sont fermés. Tous les autreés appareils de connexion sont ouverts.

7.2)105 Essais diélectriques sur I'unité fonctionnelle basse tension

Le paragraphe 9.1 de I'lEC 61439-1:2020 est applicable.

Poyr des raisons pratiques, cet essai peut étre réalisé sur 'unité fonctionnelle basse tengion
déja installée dans 'ECEPD. Dans ce cas, l'unité fonctionnelle basse tension doit étre isqlée
de l'unité fonctionnelle de transformateur de puissance.

7.3| Essai-detension de perturbation radioélectrique

Le paragraphe 7.3 de I'lEC 62271-1:2017 ne s'applique pas a 'ECEPD.

7.4 —Mesurage de ta résistance
Le paragraphe 7.4 de I'lEC 62271-1:2017 est applicable avec les considérations suivantes.
Lorsque l'unité fonctionnelle de transformateur de puissance ne peut pas étre déconnectée de

I'unité fonctionnelle haute tension, le mesurage de la résistance peut étre influencé par les
enroulements haute tension du transformateur de puissance.
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7.5 Essais au courant permanent

Le paragraphe 7.5 de I'lEC 62271-1:2017 est applicable avec les considérations suivantes.

Cet essai est applicable a TECEPD-G et a 'ECEPD-A. Pour 'ECEPD-I, cet essai n’est pas
applicable lorsque Il'unité fonctionnelle de transformateur de puissance ne peut pas étre
déconnectée de l'unité fonctionnelle haute tension.

7.6 Essais au courant de courte durée admissible et a la valeur de créte du courant
admissible

Le paragraphe 7.6 de I'lEC 62271-1:2017 n’est pas applicable a 'ECEPD.

7.6/101 Essais au courant de courte durée et a la valeur de créte du courantiadmissible
du circuit principal des unités fonctionnelles haute tension et basse tension

L'unité fonctionnelle haute tension qui n'a pas encore été soumise a I'essai _dojt étre soumige a
I'espai selon 7.6 de I'IEC 62271-200:2021 pour I'appareillage sous enveloppe métalliquel ou
selpn 6.6 de I'l|EC 62271-201:2014 pour 'appareillage sous enveloppe a.isolation solide. L'upité
fongtionnelle haute tension doit étre isolée de I'unité fonctionnelle de transformateur| de
puig$sance pour réaliser l'essai.

L'unité fonctionnelle basse tension qui n'a pas encore été sgumise a I’essai doit étre sounpise
a I'essai conformément a I'lEC 61439-1:2020. L'unité fonctionnelle basse tension doit ¢tre
isolge de I'unité fonctionnelle de transformateur de puissance pour réaliser |'essai.

7.6/102 Essais au courant de courte durée et alda’valeur de créte du courant admissible
des interconnexions haute tension et-basse tension

L’interconnexion haute tension doit étre soumise a I'essai suivant le mode opératoire décrif en
7.6]1 a) de I'lEC 62271-200:2021 pour I'appareillage sous enveloppe métallique ou en 6.6 a)
de 'IEC 62271-201:2014 pour I'appareillage sous enveloppe a isolation solide. Le coufant
d'egsai doit étre appliqué de maniere a soumettre a I'essai la connexion compléte| au
transformateur de puissance. Toutes les piéces de support de l'interconnexion doivent ¢tre
maintenues en place dans les conditions de service pendant I'essai.

Plug particuliérement, lorsque I'interconnexion haute tension est protégée par des disposijtifs
limifeurs de courant auwsein de I'appareillage a haute tension, les dispositions du 7.6.1 a] de
'IEC 62271-200:2024~pour l'appareillage sous enveloppe métallique ou du 6.6 a)|de
'IEC 62271-201:2014”pour I'appareillage sous enveloppe a isolation solide s’appliquent.

Lorsque l'intéreonnexion haute tension n'est pas protégée par des dispositifs limiteurs| de
courant, l'essai peut étre réalisé, le cas échéant, en méme temps que l'essai de l'upité
fongtionnelle haute tension, sous réserve que les conditions du 7.6.1 de I'lEC 62271-200:2D21
pour dappareillage sous enveloppe métallique ou du 6.6 de I''EC 62271-201:2014 gour

’aplpareillage sous enveloppe a isolation solide sojent satisfaites, |

Les interconnexions basse tension non soumises a un essai de type peuvent étre soumises a
I'’essai en suivant le mode opératoire décrit dans I'lEC 61439-1:2020 pour I'ensemble
d'appareillages a basse tension. Cet essai peut étre réalisé, le cas échéant, en méme temps
que l'essai de l'unité fonctionnelle basse tension. Le courant d'essai doit étre appliqué de
maniére a soumettre a I'essai la connexion compléte a I'unité fonctionnelle de transformateur
de puissance. Toutes les piéces de support de l'interconnexion doivent étre maintenues en
place dans les conditions de service pendant l'essai.

Pour des raisons de sécurité, le transformateur de puissance peut étre remplacé par une
réplique pour les essais de type de courte durée et a courant de créte. Afin de vérifier la
capacité de résistance des interconnexions a I'essai, un court-circuit est réalisé des deux cotés
des bornes de la réplique du transformateur de puissance.
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7.6.103 Essais au courant de courte durée et a la valeur de créte du courant admissible
des circuits de mise a la terre

Le circuit de mise a la terre de I'ECEPD doit étre soumis a l'essai selon 7.6 de
I'"EC 62271-1:2017 avec l'ajout des alinéas suivants:

Les essais de type ne doivent pas étre répétés sur les circuits principaux de mise a la terre des
unités fonctionnelles soumises a un essai de type.

Aprés l'essai, une certaine déformation du conducteur de mise a la terre principal et des
con . . X :ssibte- ) L L 4 atre
prégervée.

Un essai des connexions des capots et des portes métalliques qui n’appartiennent pas au cirguit
priricipal de mise a la terre n’est pas exigé. Toutefois, ces capots et ces portes,peuvent ¢tre
soumis a I'essai a un courant continu de 30 A afin de démontrer la continuité électrique des
parfies métalliques reliées a la terre. Dans ce cas, la chute de tension doit étre-inférieure a § V.

7.6/104 Essais de courant de court-circuit sur 'unité fonctionnelle de transformateur
de puissance

Par| accord entre le constructeur et I'utilisateur, un essai de court-circuit conformémernt a
I''EC 60076-5:2006 peut étre effectué sur I'unité fonctionnellesde transformateur de puissarjce.

Il cpnvient de préférence de déconnecter I'unité fonctionnelle de transformateur de puissapce
de ['unité fonctionnelle haute tension et de I'unité fofictionnelle basse tension. Toutefois, gour
des| raisons pratiques, la tension d'essai peut &tre appliquée par l'intermédiaire de l'upité
fongtionnelle haute tension. Seuls les appareilsde connexion qui sont en série dans le circuit
d'alimentation sont fermés. Tous les autres appareils de connexion sont ouverts.

7.7| Vérification de la protection

Le paragraphe 7.7 de I'lEC 62271-1:2017 est applicable avec I'ajout suivant:
La protection contre les contraintes mécaniques selon 6.14 et 6.101 doit étre vérifiée.

7.8 Essais d’étanchéité

Le paragraphe 7.8 de I'lEC 62271-1:2017 est applicable a I'unité fonctionnelle haute tension.

>

7.9] Essais-de‘compatibilité électromagnétique (CEM)

Pouyr 'unité.fonctionnelle haute tension, le paragraphe 7.9 de I'l'EC 62271-1:2017 est applicgble
a I'éxception de I’essai de tension de perturbation radioélectrique.

Pour ['unité fonctionnelle basse tension, le paragraphe 10.12 de I'lEC 61439-1:2020 est
applicable.

Un essai sur un ECEPD n'est pas nécessaire, a condition que I'unité fonctionnelle haute tension
et l'unité fonctionnelle basse tension aient été soumises a I'essai selon leurs normes
respectives.
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