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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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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118 INTERNATIONAL ELECTROTECHNICAL COMMISSION

119 -

120

121 HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

122

123 Part 205: Compact switchgear assemblies, mobile and prefabricated

124 substations for rated voltage above 52 kV

125

126

127 FOREWORD

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

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

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

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

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

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

158 9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
159 patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
160 respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
161 may be required to implement this document. However, implementers are cautioned that this may not represent
162 the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
163 shall not be held responsible for identifying any or all such patent rights.

164  JEC 62271-205 has been prepared by subcommittee 17C: Assemblies, of IEC technical
165  committee 17: High-voltage switchgear and controlgear. It is an International Standard.

166  This second edition cancels and replaces the first edition published in 2008. This edition
167  constitutes a technical revision.

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

170  a) References to IEC 62271-1:2021 have been updated;

171 b) Scope has been supplemented,;

172 ¢) New terms “mobile substation” and “prefabricated substation” have been defined;

173 d) The type test has been improved;

174  e) Figure A.1 has been modified. Documents
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175  The text of this International Standard is based on the following documents:

Draft Report on voting
XXIXX/FDIS XXIXX/IRVD

176
177 Full information on the voting for its approval can be found in the report on voting indicated in
178 the above table.

179 The language used for the development of this International Standard is English.

180  This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
181 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
182 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
183 described in greater detail at www.iec.ch/publications.

184  The committee has decided that the contents of this document will remain unchanged until the
185 stability date indicated on the IEC website under webstore.iec.ch in the data related to the
186  specific document. At this date, the document will be

187 e reconfirmed,

188 e withdrawn,

189 e replaced by a revised edition, or

190 e amended.

191 INTRODUCTION

192 Mobile/prefabricated substations usually consists of the following modules:

193  — High-voltage switchgear assembly module; [1]"
194  — Power transformer module;

195 — Medium-voltage switchgear assembly module; [1]
196 — Protection and control module;

197  Vehicle-mounted system (only for mobile substation).

198 The CIGRE Technical Brochure 907- Mobile substations incorporating HV GIS [2] discusses the
199 range of mobile substation applications, which extend from those intended for rapid deployment
200 in an emergency through re-locatable designs to prefabricated or ’build off-site’ solutions. Three
201 types of mobile substation are defined:

202 — Type A mobile substation: ‘Short Term Emergency type unit’;
203 — Type B mobile substation: ‘Intermediate type unit’;
204 — Type C mobile substation: ‘Semi-stationary type unit’.

205 The benefits of the mobile/prefabricated substations are:

206 — Play an important role in disaster relief and emergency response;
207 — Space saving, cover a small area;
208 — Have a shorter construction period, compared with traditional substations;
209 — Easy to expand.
210
211
1 Numbers in square brackets refer to the bibliography. Documents
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212 HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR

213

214 Part 205: Compact switchgear assemblies, mobile and prefabricated
215 substations for rated voltage above 52 kV

216

217

218 1 Scope

219 This part of IEC 62271 specifies the service conditions, rated characteristics, general structural
220 requirements and test methods of compact switchgear assemblies, mobile substations and
221 prefabricated substations. These compact switchgear assemblies, mobile substations and
222 prefabricated substations are for indoor and/or outdoor installations in systems having rated
223  voltages at the high voltage side above 52 kV and service frequencies of 50 Hz and 60 Hz.

224  — In general, compact switchgear assemblies consisting of at least one switching device
225 (circuit-breakers, disconnectors/earthing switches, switches, disconnecting circuit-
226 breakers, etc.) directly connected to one or more other devices (instrument transformers,
227 surge arresters, bushings, cable connections, transformer connections, etc.) such that there
228 is an interaction between the functions of the individual devices. The devices, defined by
229 IEC standards, which may form part of a compact switchgear assembly are listed below:
230 e Switching devices:

231 — Circuit-breakers IEC 62271-100Q

232 — Disconnectors/earthing switches IEC 62271-102

233 — Switches IEC 62271-104

234 — Disconnecting circuit-breakers IEC 62271-10§

235 e Devices:

236 — Instrument transformers

237 — Current transformers IEC 61869-1,

238 — Voltage transformers IEC 61869-1, |EC 61869-3, |[EC 61869-5
239 — Combined transformers

240 e Surge arresters

241 e Bushings

242 e Insulators IEC 61462, |EC 62159

243 e Cable connections IEC 62271-209

244 e Transformer connections IEC 62271-211

245  The assemblies may contain components of air insulated switchgear (AlIS) only or a combination
246  of part of AIS and part of gas insulated switchgear (GIS), so called mixed technology switchgear
247 (MTS) and may be delivered entirely prefabricated or partially assembled.

248 It is not possible to define all potential arrangements of compact switchgear assemblies
249 however four examples are shown for information in Annex A.

250 This standard covers the influence on performance of the interactions between devices within
251 compact switchgear assemblies and defines ratings and test procedures for these assemblies.

252  This document is applicable for GIS which are covered by 62271-203:2022 if the design is
253  applicable for mobile substation or prefabricated substation.

254  This document does not apply to compact switchgear assemblies consisting solely of GIS which
255  are covered by 62271-203:2022.

256 — In general, it is not possible to define all potential arrangements of substations, mobile
257 substations and prefabricated substations include at least the following modules (The typical
258 wiring diagrams are for information in Annex B): ocuments
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259 e High-voltage module;

260 e Transformer module;

261 e Medium-voltage module;

262 e Protection and control module;

263 e Vehicle-mounted system (only for mobile substations).

264 IEC 62271-1:2021 is applicable if not stated otherwise.

265 Note: For the use of this document high-voltage (IEC 60050-601:1985[3], 601-01-27) is the rated voltage above 1
266 000 V. However, medium voltage (IEC 60050-601:1985, 601-01-28) is commonly used for distribution systems with
267 voltages above 1 kV and generally applied up to and including 52 kV;

268 2 Normative references

269 The following documents are referred to in the text in such a way that some or all of their content
270 constitutes requirements of this document. For dated references, only the edition cited applies.
271 For undated references, the latest edition of the referenced document (including any
272 amendments) applies.

273 IEC 60050-441:1984 International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
274  controlgear and fuses

275 IEC 60068-2-11:2021 Environmental testing - Part 2-11: Tests - Test Ka: Salt mist
276  |EC 60068-2-17:2023 Environmental testing - Part 2-17: Tests - Test Q: Sealing

277 IEC 60076(all parts) Power transformers

278 |EC 60099-4:2014 Surge arresters - Part 4: Metal-oxide surge arresters without gaps for a.c.
279 systems

280 |EC 60137:2008 Insulated bushings for alternating voltages above 1000 V

281 IEC 60255-1:2022 Measuring relays and protection equipment - Part 1: Common requirements

282 JEC 61462:2007 Composite hollow insulators - Pressurized and unpressurized insulators for
283 use in electrical equipment with AC rated voltage greater than 1 000 V AC and D.C. voltage
284  greater than 1500V - Definitions, test methods, acceptance criteria and design
285 recommendations

286 IEC 61869-1:2023 Instrument transformers - Part 1: General requirements
287 EC 61869-2 Instrument transformers - Part 2: Additional requirements for current transformers

288 EC 61869-3 Instrument transformers - Part 3: Additional requirements for inductive voltage
289  transformers

290 EC 61869-4 Instrument transformers - Part 4: Additional requirements for combined
291 transformers

292 EC 61869-9 Instrument transformers - Part 5: Additional requirements for capacitor voltage
293 transformers

294 IEC 61936-1:2021 Power installations exceeding 1 kV AC and 1,5 kV DC - Part 1: AC

295 IEC 62155:2003 Hollow pressurized and unpressurized ceramic and glass insulators for use in
296  electrical equipment with rated voltages greater than 1 000 V

297  IEC 62271-1:2021 High-voltage switchgear and controlgear - Part 1: Common specifications

208  |EC/IEEE 62271-37-082:2012 High-voltage switchgear and controlgear - Part 37-082: Standard
299 practice for the measurement of sound pressure levels on alternating current circuit-breakers

300 IEC 62271-100:2021 High-voltage switchgear and controlgear - Part 100: Highsyolt
301 alternating current circuit-breakers FB*(‘)ELﬁ%’ients
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302 IEC 62271-102:2018 High-voltage switchgear and controlgear - Part 102: Alternating current
303 disconnectors and earthing switches

304 IEC 62271-104:2020 High-voltage switchgear and controlgear - Part 104: Alternating current
305  switches for rated voltages higher than 52 kV

306 IEC 62271-108:2020 High-voltage switchgear and controlgear - Part 108: High-voltage
307 alternating current disconnecting circuit-breakers for rated voltages above 52 kV

308 IEC 62271-200:2021 High-voltage switchgear and controlgear - Part 200: AC metal-enclosed
309  switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV

310 JEC 62271-201:2014 High-voltage switchgear and controlgear - Part 201: AC solid-insulation
311 enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including 52
312 kV

313 IEC 62271-202:2022 High-voltage switchgear and controlgear - Part 202: AC prefabricated
314 substations for rated voltages above 1 kV and up to and including 52 kV

315 |EC 62271-203:2022 High-voltage switchgear and controlgear - Part 203: Gas-insulated metal-
316 enclosed switchgear for rated voltages above 52 kV

317 IEC 62271-209:2022 High-voltage switchgear and controlgear - Part 209: Cable connections
318 for gas-insulated metal-enclosed switchgear for rated voltages above 52 kV - Fluid-filled and
319 extruded insulation cables - Fluid-filled and dry-type cable-terminations

320 JEC 62271-211:2014 High-voltage switchgear and controlgear - Part 211: Direct connection
321 between power transformers and gas-insulated metal-enclosed switchgear for rated voltages
322  above 52 kV

323 IEC TR 62271-306:2018 High-voltage switchgear and controlgear - Part 306: Guide to
324  B2271-100, JEC 62271-1 and other IEC standards related to alternating current circuit-breakers

325 ISO 3231:1993 Paints and varnishes - Determination of resistance to humid atmospheres
326  containing sulfur dioxide

327 3 Terms and definitions
328  For the purposes of this document, the following terms and definitions apply.

329 ISO and IEC maintain terminology databases for use in standardization at the following
330 addresses:

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

332 e ISO Online browsing platform: available at https://www.iso.org/obp

333

334 3.1 General terms

335 3.1.1

336 service position
337  connected position (of a removable part)
338 The position of a removable part in which it is fully connected for its intended function

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

340  3.1.2

341 disconnected position (of a withdrawable part)

342 Position of a withdrawable part in which an isolating distance or segregation is established in
343 all the circuits of the withdrawable part, that part remaining mechanically attached to the
344 assembly

345 Note 1 to entry: The auxiliary circuits may not be disconnected in this position.

346 Note 2 to entry: This position may not be one in which it is safe to work on the withdrawn (moved) p@ocuments
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347  [SOURCE: IEC 60050-441:1984, 441-16-28, modified]

348 3.2 Assemblies of switchgear and controlgear
349 3.2.1

350 compact switchgear assembly

351 A compact switchgear assembly consists of at least one switching device directly connected to,
352 or sharing components with, one or more other devices such that there is an interaction between
353  the functions of the individual devices. See Annex A.

354 Note 1 to entry: A compact switchgear assembly may be mounted on one or more structures but it is only intended

355 for installation and operation as a single, complete unit

356 Note 2 to entry: Interaction is the transfer of stresses (e.g. electrical, mechanical and thermal) between the
357 individual devices.

358 3.2.2

359 mobile substation
360 An electrical substation which is designed to be relocated to an alternative site and connected
361 to grid or substation.

362  3.2.3

363 prefabricated substation

364 prefabricated and type-tested high-voltage assembly comprising an enclosure containing at
365 least a power transformer and/or a high-voltage switchgear and controlgear, and usually one or
366 several of the following components: medium-voltage switchgear and controlgear, high-voltage
367 interconnection, medium-voltage interconnection, auxiliary and control equipment and circuits.It
368 cannot be relocated.

369 Note 1 to entry: A prefabricated substation includes all main and earthing circuits to be connected through
370 appropriate interfaces to external high-voltage and medium-voltage cables and to external earthing system and
371 (protective) bonding conductor (if any).

372 [SOURCE: IEC 62271-202:2022, 3.2.101, modified, change from “low-voltage” to “medium-
373  voltage”]

374 3.2.4

375 high-voltage module

376 Prefabricated modules for compact switchgear assembly, which may be enclosed or opened,
377 may be overhead lines or cable incoming/outgoing, as well as their auxiliary and control device.

378 3.2.5
379  transformer module
380 Prefabricated modules for transformers and their neutral point sets, as well as auxiliary devices.

381 3.2.6

382 medium-voltage module

383 Medium voltage switchgear and controlgear, station transformer, reactive power compensation
384  device, auxiliary and control device, etc., are fixed in the prefabricated module in the equipment
385 cabin or in outdoor.

386 Note 1 to entry: Auxiliary and control device mainly includes temperature control, lighting, fire alarm and
387 environmental monitoring device.
388 3.2.7

389 protection and control module

390 A module which is integrated with automation system, scheduling automation system,
391 communication system, relay protection and safety automatic device, AC and DC power supply
392  system, time synchronization device, auxiliary facilities intelligent control and other equipment.

393  3.2.8
394  vehicle-mounted system
395 The trailer can carry at least one module of vehicle-mounted mobile substation.

396 4 Normal and special service conditions

397  Clause 4 of IEC 62271-1:2021 [1] and subclause 4.4 of IEC 61936-1:2021 [4] are applicable.
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5 Rating

5.1 General
Subclause 5.1 of IEC 62271-1:2021 is partly applicable with the following distinctive features:

The rating of a compact switchgear assembly and its controlgear comprise the following:
a) rated voltage (U, );
b) rated insulation level (Up, U, and U, where applicable);

c) rated frequency ( f.);
d) rated continuous current (/) (for main circuits);
e) rated short-time withstand current ( /, ) (for main and earthing circuits);

f) rated peak withstand current (/,) (for main and earthing circuits);

g) rated duration of short-circuit (¢, );

and as applicable

h) rated supply voltage of auxiliary and control circuits (U ,);

i) rated supply frequency of of auxiliary circuits.

The ratings of the compact switchgear assembly shall be assigned to ensure that operation of
the assembly within its assigned ratings does not expose any individual device to conditions
which are outside its rated capabilities.

Note: Relevant ratings for power transformers are covered by IEC 60076 (all parts).

Further ratings to be agreed with user and manufacturer.

5.2 Rated voltage (U,)

Subclause 5.2 of IEC 62271-1:2021 is applicable with the following addition:

The compact switchgear assembly shall be demonstrated to be suitable for the rated voltage.

Note 1: Devices forming part of the compact switchgear assembly may have individual values of rated voltage in
accordance with the relevant standards.

Note 2: For the purposes of this standard, the rated voltage ( Ur) defined in IEC 62271-1:2021 is the rated voltage

of the compact switchgear assembly ( Ur ).

5.3 Rated insulation level

Subclause 5.3 of IEC 62271-1:2021 and the standards relevant to the components are
applicable with the following addition:

The compact switchgear assembly shall be demonstrated to be suitable for the rated insulation
level.

5.4 Rated frequency ( 1)
Subclause 5.4 of IEC 62271-1:2021 is applicable with the following addition:

The compact switchgear assembly shall be demonstrated to be suitable for the rated frequency.

5.5 Rated continuous current (/)

Subclause 5.5 of IEC 62271-1:2021 is applicable with the following addition:

The compact switchgear assembly and its connections in the main current path shall be
demonstrated to be suitable for the rated continuous current.
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