Draft for Public Comment

bsi.

BSI Group Headquarters

Form 36

DPC: 23/ 30474862 DC

Date: 07 June 2023
389 Chiswick High Road London W4 4AL Origin: International
Tel: +44 (0)20 8996 9000

Fax: +44 (0)20 8996 7400
www.bsigroup.com

Latest datefor receipt of comments. 26 July 2023 Project No. 2021/00287
Responsible committee: PEL/17 High voltage switchgear, controlgear and assemblies

Interested committees:

Title: BS EN IEC 62271-201 High-voltage switchgear and controlgear

Part 201: AC solid-insulation enclosed switchgear and controlgear for rated voltages above 1 kV and up to and
including 52 kV

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) hasany issuesrelated to 3rd party IPR, patent or copyright

ii) affectsother national standard(s)

iii) requires additional national guidance or information

WARNING: THISISA DRAFT AND MUST NOT BE REGARDED OR USED ASA BRITISH STANDARD.
THISDRAFT ISNOT CURRENT BEYOND 26 July 2023

This draft isissued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation islimited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com
or from BSI Customer Services, Tel: +44(0) 20 8996 9001 or email cservices@bsigroup.com.
British, International and foreign standards are also available from BSI Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
http://standar dsdevelopment.bsigroup.com

Responsible Committee Secretary: Ms Nicola Young (BSI) Documents
Direct tel: Document Sharing Hub
E-mail: nicola.young@bsigroup.com

Full document details: 23/30474862 DC


http://www.avadocuments.com/doc/23-30474862-dc
http://www.avadocuments.com/doc/23-30474862-dc

Introduction
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For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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192 Part 201: AC solid-insulation enclosed switchgear

193 and controlgear for rated voltages above 1 kV

194 and up to and including 52 kV

195

196

197 FOREWORD

198 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
199 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
200 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
201 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
202 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
203 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
204 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
205 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
206 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
207 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
208 consensus of opinion on the relevant subjects since each technical committee has representation from all
209 interested IEC National Committees.

210 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
211 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
212 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
213 misinterpretation by any end user.

214 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
215 transparently to the maximum extent possible in their national and regional publications. Any divergence between
216 any |[EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
217 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
218 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
219 services carried out by independent certification bodies.

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

221 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
222 members of its technical committees and IEC National Committees for any personal injury, property damage or
223 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
224 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
225 Publications.

226 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
227 indispensable for the correct application of this publication.

228 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
229 rights. IEC shall not be held responsible for identifying any or all such patent rights.

230 International Standard |[EC 62271-201 has been prepared by subcommittee 17C: High-voltage
231 switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
232 controlgear.

233 This third edition cancels and replaces second edition, published in 2014. This edition
234  constitutes a technical revision.

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

237 a) aligned with the third edition of JEC 62271-200 (issued in 2021) and its CD2 of AMD1, for
238 structure, definitions, classifications, ratings and testing procedures, where appropriate;

239  b) clause numbering aligned with IEC 62271-1:2017, including the adoption of the subclause
240 names of Clause 3;

241 c) in Clause 3 specific definitions are added for; “in service”, “normal operating condition” and
242 “normal use”;

243  d) earthing circuit is more precisely described, including ratings and test requirements;
244  e) number of mechanical tests on interlocks is reduced for type testing; forces to apply during

245 type testing are better prescribed (refer to 7.102);

246  f) resistance measuring on main circuit is only needed before continuous current tests (as

247 reference for routine tests) and not anymore needed after this continuous current test.

248 Rationale for this deletion is that this measured resistance does not mean ﬂnyttﬂﬁ.)@suments
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249 temperature rise test was just finished, a new temperature rise test will not give new
250 information;

251 g) IEC 62271-100:2017/AMD2:2018 has been taken into account in 7.101.2;

252 h) IEC 62271-107:2019 and IEC IEEE 62271-37-013:2015 are also considered in 7.101.2;
253 i) LSC category is more precisely described, including an explaining flowchart (Annex G);
254 j) examples not covered by the IAC test are transferred from Clause 6 to 9.103;

255 k) the term “assembly” is defined in Clause 3 and used as synonym for “solid-insulation
256 enclosed switchgear and controlgear” in this document;

257 ) “metallic” is replaced by “metal” where applicable;

258 m) a 1 s rule was introduced for Criterion 4 during IAC tests regarding hot gases versus glowing
259 particles as cause of ignition;

260 n) internal arc tests for switchgear with protrusions are more precisely described in Annex A.

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

FDIS Report on voting
17C/594/FDIS 17C/597/RVD

262
263 Full information on the voting for the approval of this document can be found in the report on
264  voting indicated in the above table.

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

266  This document should be read in conjunction with IEC 62271-1:2017 and its
267 Amendment 1:2011, to which it refers and which is applicable, unless otherwise specified. In

268  order to simplify the indication of corresponding requirements, the same numbering of clauses
269 and subclauses is used as in [EC 62271-1. Amendments to these clauses and subclauses are
270 given under the same numbering, whilst additional subclauses are numbered from 101.

271 The reader's attention is drawn to the fact that Annex C lists all of the “in-some-country” clauses on
272 differing practices of a less permanent nature relating to the subject of this document.

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

275  The committee has decided that the contents of this publication will remain unchanged until the
276  stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
277 the specific publication. At this date, the publication will be

278 * reconfirmed,

279 * withdrawn,

280 » replaced by a revised edition, or
281 *+ amended.

282
IMPORTANT - The ‘colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.

283

284
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285 INTRODUCTION

286 High-voltage (IEC 60050-601:1985, 601-01-27) switchgear refers to rated voltages above 1 kV.
287 However, medium-voltage is commonly used for distribution systems with rated voltages above
288 1 kV and generally applied up to and including 52 kV; refer to IEC 60050-601:1985, 601-01-28

289 Although primarily dedicated to three-phase systems, this document can also be applied to
290 single-phase and two-phase systems.

291 Switchgear and controlgear assemblies having a metal enclosure are covered by
202 |EC 62271-20d [2].

293
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294 HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
295

296 Part 201: AC solid-insulation enclosed switchgear
297 and controlgear for rated voltages above 1 kV

298 and up to and including 52 kV

299

300

301

302 1 Scope

303 This part of IEC 62271 is applicable to prefabricated solid-insulation enclosed switchgear and
304 controlgear assemblies designed for:

305 — alternating current;

306 — rated voltages above 1 kV and up to and including 52 kV;
307 — service frequencies up to and including 60 Hz;

308 — indoor installation;

309 — areas limited to authorized personnel,;

310  The assembly can include air-insulated and/or fluid-filled compartments.

311 For components installed in a solid-insulation enclosed switchgear and controlgear, this
312 document supplements or even replaces in some cases, the requirements as stated by the
313 individual product standards.

314  The list of components which may be inside the solid-insulation enclosed switchgear and
315  controlgear is not limited to the ones explicitly cited in this document.

316 2 Normative references

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

321 IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV) (available at
322 www.electropedia.org)

323 |EC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
324 requirements

325 EC 60270, High-voltage test techniques — Partial discharge measurements

326 IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
327 IEC 60529:1989/AMD 1:1999
328 |EC 60529:1989/AMD 2:2013

3290 |EC 62262:2002, Degrees of protection provided by enclosures for electrical equipment against
330 external mechanical impacts (IK code)

331 IEC 62271-1:2017, High-voltage switchgear and controlgear — Part 1: Common specifications
332 for alternating current switchgear and controlgear
333  |EC 62271-1:2017/AMD1: 2021

334 IEC 62271-100:2021, High-voltage switchgear and controlgear — Part 100: Alternatjng current
335  circuit-breakers ocuments
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336 IEC 62271-102:2018, High-voltage switchgear and controlgear — Part 102: Alternating current
337 disconnectors and earthing switches
338

339 IEC 62271-103:2021, High-voltage switchgear and controlgear — Part 103: Alternating current
340 switches for rated voltages above 1 kV up to and including 52 kV

341 IEC 62271-105:2021, High-voltage switchgear and controlgear — Part 105: Alternating current
342  switch-fuse combinations for rated voltages above 1 kV up to and including 52 kV

343 IEC 62271-106:2021, High-voltage switchgear and controlgear — Part 106: Alternating current
344 contactors, contactor-based controllers and motor-starters

345  1SO 4126-2, Safety devices for protection against excessive pressure — Part 2: Bursting disc
346  safety devices

347 3 Terms and definitions

348 For the purposes of this document, the terms and definitions given in |EC 62271-1
349  |EC 60050-151 and IEC 60050-441, and the following apply

350 NOTE The classification system for definitions of IEC 62271-1:2017 is followed. Terms and definitions are referenced

351 and prioritized in the following order:
352 —  Clause 3 of this document;
353 - |EC 62271-1:2017;

354 - |EC 60050-441;

355 - |EC 60050-151.

356 I1SO and IEC maintain terminological databases for use in standardization at the following
357  addresses:

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

359 ¢ ISO Online browsing platform: available at http://www.iso.org/obp
360 3.1 General terms and definitions

361 The definitions in 3.1 of IEC 62271-1:2017 are applicable, with the following additions:

362 3.1.101

363 ambient air temperature
364 <of an assembly> temperature, determined under specified conditions, of the air surrounding
365 the enclosure of an assembly

366 [SOURCE: IEC 60050-441:1984, 441-11-13, modified — "prescribed" has been replaced by
367  "specified", "complete switching device or fuse" by "enclosure of an assembly" and the note
368 has been removed.]

369 3.1.102

370 disruptive discharge

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

374 Note 1 to entry: The term applies to discharges in solid, liquid and gaseous dielectrics and to combinations of these.
375 Note 2 to entry: A disruptive discharge in a solid dielectric produces permanent loss of dielectric strenmg‘u;ments

376 restoring insulation); in a liquid or gaseous dielectric, the loss may be only temporary (self-ie:toring insulation). ]
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Note 3 to entry: The term “sparkover” is used when a disruptive discharge occurs in a gaseous or liquid dielectric.
The term “flashover” is used when a disruptive discharge occurs over the surface of a solid dielectric in a gaseous
or liquid medium. The term “puncture” is used when a disruptive discharge occurs through a solid dielectric

3.1.103

relative pressure
pressure that refers to the local atmospheric pressure

Note 1 to entry: When defining a filling level it is in reference to the standard atmospheric pressure of 101,3 kPa, as defined in

EC 62271-1

3.1.104

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

Note 1 to entry: A segregation can be established between the conductors as well as between the open contacts
of a switching device like a disconnector.

Note 2 to entry: This definition does not specify any mechanical protection (IP and IK).

[SOURCE: IEC 60050-441:1984, 441-11-11, modified — Notes to entry have been added.]

3.1.105

in service
<condition of an assembly> condition where at least one high voltage part in the assembly is
energized

3.1.106

normal operating condition
<of an assembly> in service condition with all doors and covers properly closed and secured

3.1.107

normal use
<of an assembly> use of the assembly as defined by the manufacturer's instructions reference,
corresponding to the conditions and operations in service

Note 1 to entry: "normal use" may include maintenance activities within an accessible high-voltage compartment.

3.1.108

electric shock
physiological effect resulting from an electric current through a human or animal body

[SOURCE: |[EC 60050-195:1998, 195-01-04]

3.2 Assemblies of switchgear and controlgear

The definitions in 3.2 of IEC 62271-1:2017 are applicable, with the following additions:

3.2.101

solid-insulation enclosed switchgear and controlgear

assembly

switchgear and controlgear assemblies with an external solid insulating enclosure and
completely assembled, except for external connections

Note 1 to entry:  This term generally is applicable to high-voltage switchgear and controlgear.
Note 2 to entry: The external insulation may be supplied with a (semi-)conducting layer.

Note 3 to entry: The term "external connections" corresponds to "external conductors (cables or bar i
the assembly to the network or an external installation". Bﬁtﬁments
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420 3.2.102
421 multi-tier design

422  design of an assembly in which the main switching devices of two or more functional units are
423  arranged vertically (one above the other) within a common enclosure Parts of assemblies

424  The definitions in 3.3 of IEC 62271-1:2017 are applicable.

425 3.3 Switching devices

426  The definitions in 3.4 of IEC 62271-1:2017 are applicable.

427 3.4 Parts of switchgear and controlgear

428  The definitions in 3.5 of IEC 62271-1:2017 are applicable, with the following additions:

429 3.4.101

430 enclosure

431 <of an assembly> part of an assembly providing a specified degree of protection of equipment
432  against external influences and a specified degree of protection against approach to or contact
433  with live parts and against contact with moving parts

434  [SOURCE: IEC 60050-441:1984, 441-13-01]

435 3.4.102

436  solid insulating enclosure
437 <of an assembly> part of an assembly providing a specified degree of protection of equipment
438  against external influences and a specified degree of protection against electric shock by

439 limiting the approach to or contact with live parts and against contact with moving parts

440 Note 1 to entry: The main part of the enclosure is of solid insulating material and may have added (semi-)
441 conductive layers.

442 Note 2 to entry: If the resistance of the enclosure of the switchgear and controlgear to the earthing point provided is
443 everywhere less than, or equal to, 100 mQ, it is identical to the maximum electrical resistance requested by IEC

444 62271-200: 2021..

445 [SOURCE: IEC 60050-441:1984, 441-13-01, modified — “electric shock by limiting the” has been
446 added; Notes to entry added.]

447 3.4.103

448 functional unit
449 <of an assembly> part of an assembly comprising the main circuits, earthing circuit and auxiliary
450  circuits that contribute to the fulfiiment of a single function

451 Note 1 to entry: Functional units can be distinguished according to the function for which they are intended, for
452 example, incoming unit, through which electrical energy is normally fed into the assembly, outgoing unit, through
453 which electrical energy is normally supplied to one or more external circuits.

454  [SOURCE: IEC 60050-441:1984, 441-13-04, modified — modification of the wording]

455 3.4.104

456 component

457 <of an assembly> essential part of the high-voltage or earthing circuits of an assembly which
458  serves a specific function (e.g. circuit-breaker, disconnector, switch, fuse, earthing switch,
459 instrument transformer, bushing, busbar)

Documents
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460 3.4.105

461 main circuit
462 <of an assembly> all the high-voltage conductive parts of an assembly included in a circuit
463  which is intended to carry the rated continuous current

464 Note 1 to entry: Connections to voltage transformers are not considered part of the main circuit.

465 [SOURCE: IEC 60050-441:1984, 441-13-02, modified — "high-voltage" is added and "transmit
466  electrical energy" is replaced by "carry the rated continuous current"; the Note has been added.]

467 3.4.106

468  auxiliary circuit

469 <of an assembly> all the conductive parts of an assembly of switchgear and controlgear
470 included in a circuit (other than the high-voltage parts) intended to control, measure, signal and
471 regulate

472 Note 1 to entry: The auxiliary circuits of an assembly include the control and auxiliary circuits of the switching
473 devices.

474 [SOURCE: IEC 60050-441:1984, 441-13-03, modified — "main circuit" is replaced by "high-
475 voltage parts".]

476 3.4.107

477 earthing circuit

478 <of an assembly> conductors, connections and the conducting parts of earthing devices
479 intended to connect the high-voltage conductive parts of the assembly to the earthing point
480 provided

481 Note 1 to entry: The earthing circuit can include short-circuiting circuits between poles and phase-to-earth circuits
482 from each pole to the earthing point and/or from the short-circuiting point of phase-to-earth circuits to the earthing
483 point provided.

484 3.4.108

485  earthing point
486 <of an assembly> terminal which is provided on the assembly for connection of the intended
487  earthed parts of the assembly to the earth system of the installation

488 3.4.109

489 high-voltage compartment
490  compartment of an assembly containing high-voltage conducting parts, enclosed except for
491 openings necessary for interconnection, control or ventilation.

492 Note 1 to entry: General definition of "compartment" is provided by IEC 60050-441:1984, 441-13-05, as "a part of
493 an assembly enclosed except for openings necessary for interconnection, control or ventilation".

494 3.4.110

495 interlock-controlled accessible compartment
496 high-voltage compartment designed to be opened for normal use, in which access is controlled by
497 integral design of the assembly

498 3.4111

499 procedure-based accessible compartment
500 high-voltage compartment designed to be opened for normal use, in which access is controlled by a
501 suitable procedure combined with locking

502 3.4.112

503 tool-based accessible compartment
504 high-voltage compartment that can be opened only through the use of tools, but not designed

505 to be opened for normal use Documents
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506 3.4.113

507 non-accessible compartment
508 high-voltage compartment that is designed not to be opened by the user

509 Note 1 to entry: By default, every high-voltage compartment not declared accessible by the manufacturer in the
510 manufacturer’s instructions reference, is considered as a non-accessible compartment

511 3.4.114

512  fluid-filled compartment
513 high-voltage compartment of an assembly, filled with a fluid, either gas, other than ambient air,
514 or liquid, for insulation purposes

515 Note 1 to entry: For fluid-filed compartments with gas, the term gas-filled compartment is used.
516 Note 2 to entry: The pressure is maintained by one of the following systems:

517 a) controlled pressure system;

518 b) closed pressure system;

519 c) sealed pressure system.

520 Note 3 to entry: For pressure systems, refer to 3.6.6 of IEC 62271-1:2017.

521 3.4.115

522 pressure relief device
523 device intended to relieve overpressure from a compartment

524 3.4.116

525 partition
526 part of an assembly separating one high-voltage compartment from other compartments and
527 providing a specified degree of protection

528 Note 1 to entry:  Partitions may be fitted with parts that allow interconnection between compartments (e.g.
529 bushings).

530 Note 2 to entry: Partitions considered in this document are defined by their protection category in case they become
531 accessible in normal use.

532 [SOURCE: IEC 60050-441:1984, 441-13-06, modified — high-voltage is specifically addressed
533 including the degree of protection; Notes to entry 1 and 2 have been added]

534 3.4.117

535 bushing
536  structure carrying one or more conductors through an enclosure or partition and insulating the
537 conductors from the enclosure or partition, including the means of attachment

538 3.4.118

539 shutter

540 <of an assembly> part of an assembly that can be moved from a position where it permits
541 contacts of a removable part, or moving contact of a disconnector, to engage fixed contacts, to
542 a position where it becomes a part of the solid insulating enclosure or partition

543  [SOURCE: IEC 60050-441:1984, 441-13-07, modified — "moving contact of a disconnector" and
544  “solid insulating” have been added; “shielding the fixed contacts” has been removed]

545 3.4.119

546  removable part
547 <of an assembly> part of an assembly that may be removed entirely from the assembly and

548  replaced Documents
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549 [SOURCE: IEC 60050-441:1984, 441-13-08, modified — "even though the main circuit is alive"
550 has been deleted

551 3.4.120

552 withdrawable part

553 <of an assembly> removable part of an assembly that can be moved to one or more positions
554 in which an isolating distance or a segregation between open contacts is established, while the
555 part remains mechanically attached to the assembly, even though the main circuit to which it
556  was connected is live

557 [SOURCE: IEC 60050-441:1984, 441-13-09, modified — "even though the main circuit to which
558 it was connected is live" has been added; the Note has been deleted.]

559 3.4.121

560  fuse-link
561 the part of a fuse (including the fuse-element(s)) intended to be replaced after the fuse has
562 operated

563 Note 1 to entry: In this document the term is exclusively used in relation with high-voltage fuses.

564 [SOURCE: IEC 60050-441:1984, 441-18-09, modified — The Note to entry has been added.]

565 3.4.122

566  connection compartment

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

570 Note 1 to entry: A connection compartment is not needed for a solid insulation enclosed switchgear and controlgear,
571 if the external connection can be safely touched.

572 3.4.123

573 solid-insulation embedded component
574  component, the live parts of which are integrally surrounded by solid insulating material, with
575  the exception of the terminals, interfaces for driving mechanisms and secondary wiring

576 Note 1 to entry: The insulation may form part of the solid insulating enclosure.Operational characteristics of
577 switchgear and controlgear

578  The definitions in 3.6 of IEC 62271-1:2017 are applicable, with the following additions:

579 3.4.101

580 loss of service continuity category

581 LSC

582 <of a functional unit> category defining the possibility to keep other high-voltage compartments
583  and/or functional units energized when opening its connection compartment or any other of its
584 high-voltage compartment(s) accessible in normal use, as stated in definitions 3.5.110 and
585 3.5.111, giving access to at least part of the high-voltage circuit contained within

586 Note 1 to entry: The LSC category describes the extent to which the assembly is intended to remain operational
587 where access to a high-voltage compartment is provided. The extent to which it is considered necessary to open
588 high-voltage compartments of an installation in service might be dependent on several aspects (refer to 9.101).

589 Note 2 to entry: The LSC category does not describe or relate to different levels of reliability of assemblies (refer to
590 9.101).

591 Note 3 to entry: In relation to providing access to high-voltage compartments and the associated service continuity,

592 four categories are defined: LSC1, LSC2, LSC2A, LSC2B (refer to Annex G and Figure G.1).

Documents
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593 3.4.102

594  category LSC2

595 <of a functional unit> category of functional units having at least a separate accessible
506 compartment for the high-voltage connection of that functional unit (called connection
597  compartment), such that, when this compartment is open, at least one busbar may remain
508  energized and all other functional units of the assembly may be operated normally

599 3.4.103

600 category LSC2A

601 <of a functional unit> category of functional units of category LSC2 such that, when any
602  accessible compartment (other than its connection compartment and the busbar compartment
603  of single-busbar assemblies) is open, at least one busbar may remain energized and all other
604 functional units of the assembly may be operated normally

605 3.4.104

606  category LSC2B

607  <of a functional unit> category of functional units of category LSC2A, where the high-voltage
608  connections (e.g. cable connections) to the functional unit may remain energized when any
609  other accessible high-voltage compartment (other than its connection compartment and the
610 busbar compartment of single-busbar assemblies) of the corresponding functional unit is open

611 3.4.105

612  category LSC1

613 <of a functional unit> category of functional units having one or more high-voltage accessible
614 compartments, such that, when any of these accessible high-voltage compartments is open, at
615  least one other functional unit shall not remain energized

616 3.4.106

617 service position

618 connected position

619 <of a removable part> position of a removable part in which it is fully connected for its intended
620  function

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

622 3.4.107

623 test position
624 <of a withdrawable part> position of a withdrawable part in which an isolating distance or
625 segregation is established in the main circuit and in which the auxiliary circuits are connected

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

627 3.4.108

628 disconnected position

629 isolated position

630 <of a withdrawable part> position of a withdrawable part in which an isolating distance or
631 segregation is established in all the circuits of the withdrawable part, that part remaining
632 mechanically attached to the assembly

633 Note 1 to entry: In enclosed high-voltage switchgear and controlgear, the auxiliary circuits are generally not
634 disconnected.

635 [SOURCE: IEC 60050-441:1984, 441-16-28, modified — In the Note 1 to entry, "may not be"
636 has been replaced by "are generally not".]
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637 3.4.109

638 removed position
639 <of a removable part> position of a removable part when it is outside and mechanically and
640  electrically separated from the assembly

641 [SOURCE: IEC 60050-441:1984, 441-16-29]

642 3.4.110

643 minimum functional level

644  <of fluid-filled compartments> pressure (or density) according to definitions 3.6.5.5 and 3.6.5.6
645  of IEC 62271-1:2017, or liquid mass at and above which the rated values of the assembly are
646  maintained

647 3.4.111

648 design pressure

649 <of fluid-filled compartments> upper limit of the relative pressure between the pressure inside
650 a compartment at the design temperature, under defined installation conditions, and the
651 pressure outside that compartment, that is used to determine the design of the compartment.

652 Note 1 to entry: The transient pressure occurring during and after a breaking operation (e.g. circuit-breaker) is not
653 considered in the determination of the design pressure.

654 3.4.112

655 design temperature
656 <of fluid-filled compartments> highest average temperature over the compartment, which can
657 be reached by the gas or liquid under service conditions

658 3.4.113
659 internal arc classification
660 IAC

661 <of an assembly> classification of an assembly for which specified criteria, for protection of
662 persons, are met in the event of internal arc for specified installation conditions, as
663 demonstrated by type tests

664 Note 1 to entry: The internal arc classification is completed with the characteristics indicated in definitions 3.6.114,
665 3.6.115, 3.7.101 and 3.7.102.

666

667 3.4.114

668  type of accessibility
669 <of IAC> characteristic related to the level of protection given to people accessing a defined
670 area around the enclosure of an assembly in the event of internal arc

671 3.4.115

672  classified sides
673  <of IAC> accessible sides of the assembly having a defined level of protection of persons in
674  the event of internal arc

675 3.4.116

676 protection category against electric shock
677  category of protection of the accessible solid insulating surfaces against electric shock

678 Note 1 to entry: This protection category against electric shock is treated separately from the degree of protection,
679 as defined in 6.14
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680 3.4.117

681 protection category PA
682  category of protection against electric shock in which the insulation consists of at least one
683 layer of solid insulating material

684 3.4.118

685 protection categories PB
686  categories of protection against electric shock in which the insulation consists of at least one
687 extra layer to the protection category PA layer

688 Note 1 to entry: Two different designs for PB categories are recognized, PB1 and PB2.

689 Note 2 to entry: The extra layer is added as a safeguard for touching, even in case the protection category PA insulation
690 is damaged.

691 3.4.119

692 protection category PB1
693  category of protection against electric shock in which an extra insulation layer is added to the
694 category PA insulation

695 Note 1 to entry: One layer can consist of an insulating fluid.

696 3.4.120

697 protection category PB2
698  category of protection against electric shock in which an earthed conductive layer with
699  resistance not more than 100 mQ is added to the category PA insulation

700 Note 1 to entry: The resistance not more than 100 mQ is defined between the accessible points of the conductive
701 layer to the earthing point provided.

702 3.5 Characteristic quantities

703 The definitions in 3.7 of IEC 62271-1:2017 are applicable, with the following additions:

704 3.5.101

705  arc fault current

706 <of IAC> three-phase and, where applicable, the single-phase-to-earth RMS value of the
707 internal arc fault current for which the assembly is designed to protect persons in the event of
708 an internal arc

709 3.5.102

710  arc fault duration
711 <of IAC> duration of the internal arc fault current for which the assembly is designed to protect
712 persons in the event of an internal arc

713

714 3.6 Index of definitions

715

716 A-B

717 Ambient air temperature 3.1.101

718 Assembly 3.2.101

719 Arc fault current 3.7.101

720  Arc fault duration 3.7.102

721 Auxiliary circuit D%éé?jments
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Category LSC1
Category LSC2
Category LSC2A
Category LSC2B
Classified sides
Component
Connected position

Connection compartment

Design pressure
Design temperature
Disconnected position

Disruptive discharge

Earthing circuit

Earthing point

Electric shock
Enclosure

Fluid-filled compartment
Functional unit

Fuse-link

High-voltage compartment

IAC

In service

Interlock-controlled accessible compartment
Internal arc classification

Isolated position

Loss of service continuity category

Main circuit
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Minimum functional level

Multi-tier design

Non-accessible compartment
Normal operating condition

Normal use

Partition

Pressure relief device

Procedure-based accessible compartment
Protection category against electric shock
Protection category PA

Protection categories PB

Protection category PB1

Protection category PB2

Relative pressure
Removable part

Removed position

Segregation

Service position

Shutter

Solid insulating enclosure

Solid-insulation embedded component

Solid-insulation enclosed switchgear and controlgear

Test position
Tool-based accessible compartment
Type of accessibility

Withdrawable part
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4 Normal and special service conditions
Clause 4 of IEC 62271-1:2017 is applicable with the following addition:

Unless otherwise specified in this document, the assembly is designed to be used under normal
indoor service conditions.

Assemblies, under the scope of IEC TS 62271-304 and intended to be used in service
conditions more severe with respect to condensation and pollution than the normal service
conditions specified in this document, can be classified with a “class 1” or “class 2” according
to IEC TS 62271-304:2019 to indicate its ability to withstand such severe conditions [3].

NOTE IEC TS 62271-304:2019 proposes, to gain experience, further classes for service conditions with associated
testing procedure in its informative Annex E [3].

5 Ratings

5.1 General
Subclause 5.1 of IEC 62271-1:2017 is applicable with the following additions:

k) rated short-time withstand current for earthing circuits (1,.);
I) rated peak withstand current for earthing circuits (Ipe);
m) rated duration of short-circuit for earthing circuits (#,.);

n) ratings of the components forming part of the assembly including their operating devices
and auxiliary equipment;

Optional ratings:

o) rated voltage for AC cable test voltage (U (AC));
p) rated voltage for DC cable test voltage (U (pc));
q) rated duration for DC cable test voltage (7, (DC));

r) ratings of the internal arc classifications (IAC).

5.2 Rated voltage (U,)

Subclauses 5.2.1 and 5.2.2 of IEC 62271-1:2017 are applicable.

NOTE Components forming part of an assembly can have individual values of rated voltage in accordance with their
relevant standards.

5.3 Rated insulation level(Uy, Uy, Us)

Subclause 5.3 of IEC 62271-1:2017 is applicable.

5.4 Rated frequency (f;)

Subclause 5.4 of IEC 62271-1:2017 is applicable.

5.5 Rated continuous current (Z,)

Subclause 5.5 of IEC 62271-1:2017 is applicable with the following addition:

Some main circuits of solid-insulation enclosed switchgear and controlgear (for example,
busbars, feeder circuits) may have differing values of rated continuous current. Documents
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821 5.6 Rated short-time withstand current (I,1,.)

822 For the rated short-time withstand currents 7, 5.6 of IEC 62271-1:2017 is applicable with the
823  following additions:

824 5.6.101 Rated short-time withstand current (/)

825  In principle, an assembly has one rated short-time withstand current value. However, there are
826  several situations where it is permissible to assign different rated short-time withstand current
827  values to different portions of the main circuit, including:

828 e circuits protected by current-limiting fuses;
829 e circuits under interlocked switching devices commutating two branches of a circuit.

830  The rated short-time withstand current values (/,) assigned to the assembly are also applicable
831 to the short-circuiting parts of the related earthing circuits, including earthing devices.

832 5.6.102 Rated short-time phase to earth withstand current (1, ,)

833 A rated short-time withstand phase-to-earth current (/) shall be assigned to the assembly for

834 the parts of the earthing circuit connecting each phase of the main circuit to the earthing point
835 provided or, where applicable, connecting the short-circuiting point between phases to the
836 earthing point provided. This value may be lower than that of the main circuit.

837 NOTE The short-circuit current ratings assigned to the earthing circuit define the possible earthing conditions of
838 the system neutral of the network on which the assembly can be installed. Refer to 9.102.

839 5.7 Rated peak withstand current (I, )

840  Subclause 5.7 of IEC 62271-1:2017 is applicable with the following additions:

841 5.7.101 Rated peak withstand current (/,,)

842 In principle, an assembly has one rated peak withstand current value. However, there are
843 several situations where it’s i permissible to assign different rated peak withstand current values
844  to different portions of the main circuit, including:

845 e circuits protected by current-limiting fuses;
846 e circuits under interlocked switching devices commutating two branches of a circuit.

847  The rated peak withstand current values (Ip) assigned to the assembly are also applicable to
848  the short-circuiting parts of the related earthing circuits, including earthing devices.

849 5.7.102 Rated peak phase-to-earth withstand current (/)

850 A rated peak phase-to-earth withstand current (Ipe) shall be assigned to the assembly for the

851 parts of the earthing circuit connecting each phase of the main circuit to the earthing point
852 provided or, where applicable, connecting the short-circuiting point between-phases to the
853 earthing point provided. This value may be lower than that of the main circuit.

854 5.8 Rated durations of short-circuit (7, #,.)

855  Subclause 5.8 of IEC 62271-1:2017 is applicable with the following additions:

856 5.8.101 Rated duration of short-circuit (7,)

857  In principle, an assembly has one rated duration of short-circuit. However, there are several
858  situations where it’'s permissible to assign different rated durations of short-circuit to different

859 portions of the main circuit including: Documents
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860 e circuits protected by current-limiting fuses and/or circuit-breakers;
861 e circuits under interlocked switching devices commutating two branches of a circuit.

862 The rated short-time withstand current values (z,) assigned to the assembly are also applicable
863 to the short-circuiting parts of the related earthing circuits, including earthing devices.

864 5.8.102 Rated duration of phase-to-earth short-circuit (7,,)

865 A rated duration of phase-to-earth short-circuit (¢,,) shall also be assigned to the assembly for

866 the parts of the earthing circuit connecting each phase of the main circuit to the earthing point
867 provided or, where applicable, connecting the short-circuiting point between-phases to the
868 earthing point provided. This value may be lower than that of the main circuit.

869 5.9 Rated supply voltage of auxiliary and control circuits (U,)
870  Subclause 5.9 of IEC 62271-1:2017 is applicable.

871 5.10 Rated supply frequency of auxiliary circuits

872  Subclause 5.10 of IEC 62271-1:2017 is applicable.

873 5.11 Rated pressure of compressed gas supply for controlled pressure systems

874  Subclause 5.11 of IEC 62271-1:2017 is applicable.

875  5.101 Classification of earthing function through main switching device

876  When the earthing function is performed by the main switching device in combination with a
877  class EO earthing switch, class E1 or E2, as defined in IEC 62271-102:2018, may be assigned
878  to that earthing function.

879  The classification for the earthing function is not applicable when the earthing is performed by
880  a circuit-breaker with the protection operative until the earthed situation is attained.

881  5.102 Rated cable test voltages (Ug; (ac) Uct (pc))

882 5.102.1 General

883 If the assembly is designed to allow for dielectric testing of connected high-voltage cables while
884  the busbar(s) of the associated functional unit remain in service, one or more rated cable test
885  voltages shall be assigned.

886 5.102.2 Rated power-frequency cable test voltage Ug (ac)

887  The rated power frequency cable test voltage is the maximum AC test voltage with a duration
888  of 1 min. that may be applied to cables when connected to the assembly, which may be in
889 service.

890 5.102.3 Rated DC cable test voltage U pc) With rated duration fct pc,

891 The rated DC cable test voltage is the maximum DC test voltage that may be applied to cables
892  when connected to the assembly, which may be in service.

893 A rated DC cable test voltage is considered covering very low frequency testing (e.g. 0,1 Hz)
894 with peak value up to the rated DC value for the same rated duration.

895  If no rated duration {y pc) is specified, then by default this duration is 15 min.

896 NOTE Guidance can be found in IEEE 400.2 [4]. Documents
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5.103 Ratings of the internal arc classification (IAC)
5.103.1 General

If an IAC classification is assigned by the manufacturer, several ratings shall be specified.
These ratings shall be indicated by means of a designation as follows:

— Classification: IAC (Internal Arc Classification);
— Type of Accessibility: A;
— Classified sides of the enclosure: F, L, R;

— Rated three-phase arc fault values: current I, [ KA ] and duration 15 [ s ];

— Rated single-phase arc fault values (where applicable): current /5, [ kA] and duration
the [S1]

5.103.2 Types of accessibility

One type of accessibility to the enclosure of an assembly at the site of installation is defined:

Accessibility Type A: restricted to authorized personnel only.

NOTE |AC classification as defined in this Document does not apply to opened compartments and to arc protection
between compartments, except if opening is necessary to perform switching operations. IEEE C 37.20.7 addresses
these topics in Suffix B designation for opened low-voltage compartments and Suffix C designation for arc protection
between compartments [5].

5.103.3 Classified sides

In case of IAC, at least the front side of the assembly shall be classified for accessibility type
A, by the manufacture. The sides of the assembly which meet the criteria of the internal arc
test are designated as

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

The front side shall be clearly stated by the manufacturer.

5.103.4 Rated arc fault currents (I, I5,)

The value of rated arc fault currents should be selected from the R 10 series specified in

EC 60059 [6]

Two ratings of the arc fault currents are recognised:
a) three-phase arc fault current (1,);

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

The manufacturer shall specify the compartments to which the single-phase-to-earth arc fault
current rating is applicable. Such value may be assigned to an assembly where its construction
will prevent the arc from becoming multiphase, as demonstrated during the internal arc test.

In the case where all high-voltage compartments are only designed for single-phase-to-earth
arc faults, instead of /,, the I, rating shall be assigned.

NOTE Information about the relationship between type of network neutral earthing and the single phase-to-earth

arc fault current is provided in 9.103.6.
Documents
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5.103.5 Rated arc fault duration (75, 75,.)

Recommended values for the three-phase arc fault duration (z,) are 0,1s, 0,5 s and 1 s.

If applicable, the test duration (75,) of the single phase-to-earth arc fault shall be stated by the
manufacturer.

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

6 Design and construction

6.1 Requirements for liquids in switchgear and controlgear

Subclause 6.1 of IEC 62271-1:2017 is applicable.

6.2 Requirements for gases in switchgear and controlgear

Subclause 6.2 of IEC 62271-1:2017 is applicable.

NOTE For handling of gases and gas mixtures, refer to |[EC 62271-4 [7].

6.3 Earthing of switchgear and controlgear

Subclause 6.3. of IEC 62271-1:2017 is applicable with the following additions:

6.3.101 Earthing of the high-voltage conductive parts

All high-voltage conductive parts to which access is provided with the assembly in service, shall
have the possibility of being earthed prior to becoming accessible. This is not applicable to
removable parts which become accessible after being separated from the assembly and to
withdrawable parts in test position or in disconnected position (refer to 6.101).

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

The connection from the short-circuiting point between phases to the earthing circuit may be
dimensioned to the specifications of the earthing circuit.

6.3.102 Earthing of enclosure(s)
If enclosure(s) have conductive layers intended to be earthed, there are two options:

— for category PA and PB1, the resistance to the earthing point provided is not prescribed;

— for category PB2, the resistance from any position on these conductive layers shall not
exceed 100 mQ resistance at 30 A (DC) to the earthing point provided.

All the metallic and conductive parts intended to be earthed and not belonging to a high voltage
or auxiliary circuit shall also be electrically connected to the earthing point provided.

The interconnections within each functional unit shall be made by adequate means (e.g.
fastening by bolting), providing electrical continuity between conductive layers and/or metal
parts intended to be earthed to the earthing point. If doors of the high voltage compartments
have conductive layers intended to be earthed, they shall be electrically connected to the frame
by adequate means.

NOTE 1 Enclosure and doors are considered in 6.102.
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973 NOTE 2 ° EMC demands for the complete installation can require a special approach of the earthing circuit of the
974 assembly.

975 6.3.103 Earthing of withdrawable and removable parts

976 The normally earthed metallic parts of a withdrawable part shall remain connected to earth in
977 the test and disconnected positions and in any intermediate position. Connections to earth in
978  any position shall not exceed 100 mQ resistance at 30 A (DC) to the earthing point provided.

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

981 If the withdrawable or removable part includes any earthing device, intended to earth the main
982 circuit, then the earthing connection in the service position shall be considered as part of the
983  earthing circuit with associated rated values (refer to 5.6, 5.7 and 5.8).

984 6.3.104 Earthing circuit

985  The parts of the earthing circuit of the assembly connecting each functional unit to the earthing
986 point shall be capable of carrying the rated short-time and peak phase-to-earth withstand
987 current (/ye, /pe ) @nd duration (7).

988 NOTE 1 Itis assumed that the short-circuiting point between phases of the earthing circuit is within each functional
989 unit.

990 For transport units to be assembled during final installation, the resulting earthing circuit shall
991 be capable of carrying its rated short-time and peak withstand currents and duration.

992 If a dedicated earthing conductor is applied as earthing circuit of the assembly, its cross-section
993  shall be not less than 30 mm?2,

994 NOTE 2 If the earthing circuit consists of an earthing copper conductor extending the whole length of the assembly,
995 for the rated short-time withstand current, a current density in the earthing conductor, not exceeding 200 A/mm?2 for
996 a rated duration of 1 s or 125 A/mm? for a rated duration of 3 s is generally sufficient.

997 NOTE 3 A method of calculating cross-sectional areas of conductors is given in IEC 60724 [8].

998 The earthing circuit is normally designed to withstand one occurrence of a single short-circuit
999 fault, and maintenance could be needed after such an event; refer also to 9.102.

1000 6.4 Auxiliary and control equipment

1001 Subclause 6.4 of IEC 62271-1:2017 is applicable.

1002 6.5 Dependent power operation

1003  Subclause 6.5 of IEC 62271-1:2017 is applicable.

1004 6.6 Stored energy operation

1005  Subclause 6.6 of IEC 62271-1:2017 is applicable.

1006 6.7 Independent unlatched operation (independent manual or power operation)

1007 Subclause 6.7 of IEC 62271-1:2017 is applicable.

1008 6.8 Manually operated actuators

1009 Subclause 6.8 of IEC 62271-1:2017 is applicable.
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1010 6.9 Operation of releases

1011 Subclause 6.9 of IEC 62271-1:2017 is applicable.

1012 6.10 Pressure/level indication

1013 Subclause 6.10 of IEC 62271-1:2017 is applicable with the following addition.

1014 For gas-filled compartments where the minimum functional pressure exceeds 200 kPa (absolute
1015 pressure) an indication shall be provided when the pressure at 20 °C has fallen below the
1016 minimum functional level (refer to 3.4.110).

1017 Closed pressure systems with minimum functional pressure above 200 kPa (absolute pressure) shall
1018 have a defined alarm pressure (density) level.

1019 NOTE Alarm pressure (density) is defined in IEC 62271-1:2017 3.6.5.3 and 3.6.5.4

1020  For gas-filled compartments with design pressure above 300 kPa (relative) and with minimum
1021 functional pressure for insulation above 200 kPa (absolute pressure), the requirement of
1022 continuous monitoring of density or pressure (with temperature compensation) also applies to
1023  sealed pressure systems.

1024  6.11 Nameplates

1025  Subclause 6.11 of IEC 62271-1:2017 is applicable, except for Table 9, with the following
1026 additions:

1027  Assemblies shall be provided with durable and clearly legible nameplates which shall contain
1028  the information in accordance with Table 1.

1029 Table 1 — Nameplate information
Abbreviation Unit Marking Condition:
*" Marking only required if
(1P (2)3 3) (4) (5)
Name of manufacturer X
Manufacturer’s type designation X
Serial number X
Manufacturer’s instructions reference X
Year of manufacture X
Applicable standard X
Rated voltage U, kV X
Rated frequency i Hz X
Rated lightning impulse withstand voltage Up kV X
Rated power-frequency withstand voltage Uy kV X
Rated power-frequency cable test voltage Uy (AC) kV (X)
Rated DC cable test voltage Ug (oC) kV (X)
Rated duration for DC cable test fet (DC) min. (X)
Rated continuous current I, A X
Rated short-time withstand current I kA X
Rated peak withstand current Ip kA X
Rated duration of short-circuit te s X
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Abbreviation Unit Marking Condition:
**) Marking only required if

(1)@b (2)@ (3) (4) (5)
Rated short-time phase-to-earth withstand Iie kA Y different from I (main
current circuit)
Rated peak phase-to-earth withstand current Ipe kA Y different from 7,
Rated duration of phase-to-earth short-circuit he S Y different from ¢, (main
circuit)
Filling level for insulation and/or switching (*) Pre Prer Mpe | KPa, kg/m?® (X)
or kg
Alarm level for insulation and/or switching (*) Pae Pae Mae | KPa, kg/m® Y closed pressure system
or kg with minimum functional
pressure above 200 kPa
(abs.)
Minimum functional level for insulation and/or | p_ ., p.o e | KPa, kg/m® (X)
switching (*) or kg
Filling level for operation (*) Pem Py Mem | KPQ, kg/m?3 (X)
or kg
Alarm level for operation (*) Pam Pam Mam | KPa, kg/m?® Y closed pressure system
or kg with minimum functional
pressure above 200 kPa
(abs.)
Minimum functional level for operation (*) Pome Pmme kPa, kg/m? (X)
m or kg
Loss of Service Continuity category LSC (X)
Internal arc classification IAC (X)
Type of accessibility A (X)
Classified sides F,L,R (X)
Arc fault current and duration Iy, to kA, s (X)
Single- phase-to-earth arc fault Ipg the kA, s (X)
current and duration
Rated supply voltage(s) of auxiliary and U \% (X)

control circuits.
Specify DC / AC (with rated frequency)

Protection category (PA, PB1 or PB2) Y different from PA for the
outside surface of the
complete enclosure

Mass of solid insulating material M kg X
Type and mass of fluid (liquid or gas) for M, kg (X)
insulation
Mass of the assembly (including any fluid) M kg Y more than 300 kg
Minimum and maximum ambient air °C Y different from — 5 °C
temperature and/or 40 °C

(*) Density or absolute pressure (abs.) or relative pressure (rel.) to be stated at 20°C for gases, and mass for
liquids

(**) X = the marking of these values is mandatory;
(X) = the marking of these values is where applicable;

Y = conditions for marking of these values are given in column (5).

@ The abbreviation in column (2) can be used instead of the terms in column (1).

P When terms in column (1) are used, the word “rated” need not appear.

1030
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1031 The information according to Table 1, of the complete assembly, shall be legible during normal
1032 service. If applicable, one common nameplate for the complete assembly may apply with the
1033 general information, with a separate nameplate for each functional unit, containing the specific
1034 information.

1035 Detailed information of the fixed components applied need not to be legible during normal
1036 service.

1037 The removable parts, if any, shall have a separate nameplate which, if applicable, may contain
1038  data relating to the functional unit(s) they are designed for. These nameplates need only be
1039 legible when the removable part is in the removed position.

1040 NOTE Fuses are removable devices that do not require such specific information because they respond to
1041 standardised dimensions.

Documents

Document Sharing Hub

Full document details: 23/30474862 DC


http://www.avadocuments.com/doc/23-30474862-dc
http://www.avadocuments.com/doc/23-30474862-dc

1042

1043

1044
1045
1046
1047

1048

1049
1050

1051
1052

1053
1054
1055
1056

1057

1058
1059
1060
1061

1062

1063
1064

1065
1066
1067

1068
1069
1070
1071
1072

1073
1074
1075

1076
1077

1078
1079

1080

1081
1082
1083
1084

1085

1086
1087

IEC CD 62271-201 © IEC 2023 30 17C/897/CD

6.12 Locking devices
Subclause 6.12 of IEC 62271-1:2017 is applicable with the following additions:

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

a) For removable parts of assemblies:

the withdrawal or engagement of any switching device shall be prevented unless it is in the
open position;

the operation of any switching device shall be prevented unless it is only in the service,
disconnected, removed or test position;

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

b) For other parts of assemblies:

— interlocks shall be provided to prevent operation of disconnectors under conditions
other than those for which they are intended (refer to IEC 62271-102:2018). The
operation of a disconnector shall be prevented unless the circuit is open. The following
are exempt:

o switch-disconnector;

o double busbar system designed to have a busbar transfer without current
interruption.

— the operation of the circuit-breaker, switch or contactor shall be prevented by interlocks
as long as the associated switching devices, i.e. disconnector and/or earthing switch,
have not reached their dedicated closed or open position;

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

— earthing switches having a rated short-circuit making capacity less than the rated peak
withstand current of the main circuit should be interlocked with the associated switching
devices.

Regarding removable fuse-links, their withdrawal or engagement shall be prevented unless the
fuse-base contacts are earthed or isolated from all sources of supply; see also 6.101.

The manufacturer shall give all necessary information on the character and function of
interlocks.

NOTE For interlocks with covers and doors, refer to 6.102.2
If electrical interlocks are provided, the design shall be such that no improper situations can
occur in case of lack of auxiliary supply. However, for emergency control, the manufacturer

may provide additional means for manual operation without interlocking facilities. In such case,
the manufacturer shall clearly identify this facility and define the procedures for operation.

6.13 Position indication

Subclause 6.13 of IEC 62271-1:2017 is applicable. In addition, for all devices involved in
disconnecting and earthing functions, subclause 6.104.3 of IEC 62271-102:2018 is applicable.
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1088 6.14 Degrees of protection provided by enclosures
1089 6.14.1 General

1090  Subclause 6.14.1 of IEC 62271-1:2017 is applicable

1091 6.14.2 Protection of persons against access to hazardous parts and protection of the
1092 equipment against ingress of solid foreign objects (IP coding)

1093  Subclause 6.14.2 of IEC 62271-1:2017 is not applicable. The minimum degree of protection
1094 shall be IP2X, according to IEC 60529:1989, IEC 60529:1989/AMD1:1999 and
1095  |EC 60529:1989/AMD2:2013.

1096  Additional requirements are specified in 6.102 and 6.103.

1097 6.14.3 Protection against ingress of water (IP coding)

1098  Subclause 6.14.3 of IEC 62271-1:2017 is applicable.

1099 6.14.4 Protection of equipment against mechanical impact under normal service
1100 conditions (IK coding)

1101 Subclause 6.14.4 of IEC 62271-1:2017 is applicable with the following addition.
1102 The minimum impact level shall be IKO6 according to |[EC 62262 (1 J).

1103  6.15 Creepage distances for outdoor insulators

1104  Subclause 6.15 of IEC 62271-1:2017 is not applicable.

1105 6.16 Gas and vacuum tightness

1106  Subclause 6.16 of IEC 62271-1:2017 is applicable with the following addition:
1107 Additional requirements are specified in 6.103.2.3.

1108  6.17 Tightness for liquid systems

1109  Subclause 6.17 of IEC 62271-1:2017 is applicable with the following addition:
1110  Additional requirements are specified in 6.103.2.3.

1111 6.18 Fire hazard (flammability)
1112 Subclause 6.18 of IEC 62271-1:2017 is applicable.

1113 6.19 Electromagnetic compatibility (EMC)
1114 Subclause 6.19 of IEC 62271-1:2017 is applicable.

1115 6.20 X-ray emission

1116  Subclause 6.20 of IEC 62271-1:2017 is applicable.

1117 6.21 Corrosion

1118  Subclause 6.21 of IEC 62271-1:2017 is applicable.
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1119  6.22 Filling levels for insulation, switching and/or operation

1120  Subclause 6.22 of IEC 62271-1:2017 is applicable.

1121 6.101 General requirements for assemblies

1122  Assemblies shall be designed so that the following operations can be carried out safely.
1123 Examples of operations a manufacturer can define as normal use are:

1124  — determination of the presence or absence of voltage related to “in service conditions” on
1125 the main circuit including the checking of phase sequence, refer to IEC 62271-213:2021
1126 and IEC 62271-215:2021;

1127  — earthing of connected cables, locating of cable faults, voltage tests on connected cables
1128  — the elimination of dangerous trapped electrostatic charges;

1129 It is necessary to take into account condensation and humidity conditions because it has to be
1130  safe for persons touching the assembly, not only in a dry state, but also with condensation on
1131 solid insulating surfaces.

1132 In the case where a high-voltage compartment may be opened, i.e. accessible compartment,
1133  safe operation of the assembly requires (irrespective of whether of fixed or withdrawable pattern)
1134 that the high-voltage parts are isolated from all sources of supply and earthed. Exempted from
1135  this demand are:

1136  — high-voltage parts that are moved to the disconnected position with corresponding shutters
1137 closed;

1138  — high-voltage parts, if embedded by solid insulation material and complying with at least
1139 protection category PA.

1140 Disconnecting devices used for isolation shall be secured against re-connection.

1141 If a withdrawable or removable part does not include an earthing device that is intended to
1142  earth the main circuit of that removable part before becoming accessible, it shall be possible,
1143 by manual earthing means, to safely discharge trapped charges from that removable part. The
1144 manufacturer shall define the recommended procedure in the manufacturer’s instructions
1145  reference.

1146 All removable parts and components of the same type, rating, and construction shall be
1147 mechanically and electrically interchangeable.

1148 Removable parts and components of equal or greater current and insulation ratings may be
1149 installed in place of removable parts and components of equal or lesser current and insulation
1150 ratings where the design of these removable parts and components and compartment allows
1151 mechanical interchange ability. This does not generally apply for current-limiting devices.

1152 NOTE |Installing a removable part or component of a higher rating does not necessarily increase the capabilities of
1153 a functional unit or imply that the functional unit is capable of operation at the increased ratings of the removable
1154 part or component.

1155 Components contained in an assembly shall be in accordance with their various relevant
1156  standards. This document supplements or even replaces the standards for the individual
1157  components regarding their installation in assemblies.

1158 For main circuits with current-limiting fuses, the manufacturer of the switchgear and controlgear
1159 may assign the maximum peak and Joule integral of the let-through current of the fuses to the
1160  main circuit downstream of the fuse.
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