IEC TS 62271-315:2025-03 EXV(en)

IEC TS 62271-315

Edition 1.0 2025-03
EXTENDED VERSION

TECHNICAL
SPECIFICATION

This full version of IEC TS 62271-315:2025 includes the content of the references made to
IEC TS 62271-5:2024

High-voltage switchgear and controlgear —
Part 315: Direct current (DC) transfer switches



https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2025 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

IEC TS 62271-315

Edition 1.0 2025-03
EXTENDED VERSION

TECHNICAL
SPECIFICATION

This full version of IEC TS 62271-315:2025 includes the content of the references made to
IEC TS 62271-5:2024

High-voltage switchgear and controlgear —
Part 315: Direct current (DC) transfer switches

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.130.10 ISBN 978-2-8327-0307-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

-2- |EC TS 62271-315:2025 EXV © IEC 2025

CONTENTS
O T T 1 I PP 8
INTRODUCTION to IEC TS 6227 1-5:2024 ...oniiiiee et 10
1 1o o= P 11
2 NOrmMative refErENCES ... e 11
3 Terms and definitioNs .. ... et et ans 14
3.1 General terms and definitions ... ..o 14
3.2 Assemblies of switchgear and controlgear ............cooiiiiiiiiiiiii e 19
3.3 Parts of @ssemblies ... 19
3.4 SWItCHING AEVICES ...ceiiiiiii e et e e e e e aaaes 19
3.5 Parts of switchgear and controlgear ..........cooooiiiiiiiii e 22
3.6 Operational characteristics of switchgear and controlgear...................coocoeiiinn.. 27
3.7 Characteristic qQUAaNTItIES ........c.oiiii i 31
3.8 Index Of definitioNS .. ... o e 33
4 Normal and special service ConditioNS ..........oooiiiiiii i 36
4.1 Normal service CONAITIONS ... ...iuiii e 36
4.2 Special service CONAItIONS .. ...ccuiiii i 38
D RAEING S et et 39
5.1 L= 0 1= =1 SN 39
5.2 Rated direct voltage (Upg) .....oooooeeeeieiiieiiiii i 40
5.3 Rated insulation level (Ugq, Up, Ug)..oooivoiiiiieiii 40
5.4 Rated continuous current (Ipg) ....ooooooeeeeeniieiee 44
5.5 Rated values of short-time withstand current................oi 44
5.6 Rated supply voltage of auxiliary and control circuits (Ug) .......ccccooumiimiiiiiiniiiinnnn, 46
5.7 Rated supply frequency of auxiliary and control circuits ..............cccooieiiiiininnnn.. 47
5.101 Rated direct voltage of transfer switch (Uptg) «.ooovvvvvveenennn 48
5.102 Rated transfer current (It) ... 48
5.103 Rated commutation voltage (Ug) ........ooooovvriiiii 48
5.104 Rated dissipated energy during transfer operation (Eyg).........ccooovvviiiiiii 48
5.105 Rated operating SEQUENCE ........ouiniiii e 48
5.106 Rated open-CloSe tiMe ......ouiiiii et 49
6 Design and CONSITUCTION ....ouu i 49
6.1 Requirements for liquids in switchgear and controlgear............ccoooiviiiiiniinnnenn. 49
6.2 Requirements for gases in switchgear and controlgear ................ccoooiiiiiiiinnnn.. 49
6.3 Earthing of switchgear and controlgear ..o, 49
6.4 Auxiliary and control equipment and CirCUits ............cooiiiiiiiiii 50
6.5 Dependent power OPeration ..........ooiii i 54
6.6 Stored energy OPEratioN. ... ... i 54
6.7 Independent unlatched operation (independent manual or power operation) ......... 55
6.8 Manually operated actuators ..o 56
6.9 Operation Of FEIEASES ... ..ttt 56
6.10  Pressure/level iNdiCation ...........oiiiiiiii e 57
L0t I Y =T .4 =Y o = = PPN 57
0t 17 o Yo ¢ 1 o o =Y o = 60
6.13  Position indication ... ... 60

6.14 Degrees of protection provided by encloSUres..........cooiiiiiiiiiii i 60


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

IEC TS 62271-315:2025 EXV © |[EC 2025 -3 -

6.15 Creepage distances for outdoor insulators ...........cccooiiiiiiiiiiici 61
6.16  Gas and vacuum tightNesS ... ..o 61
6.17 Tightness for liquUid SYStEMS ... e 62
6.18  Fire hazard (flammability) ........cooiiiii e 62
6.19 Electromagnetic compatibility (EMC) ..o 62
T4 O B = VA=Y 0 1 71 [0 o P 62
I I O 14 o 1] (o] o [P PPRP 63
6.22 Filling levels for insulation, switching and/or operation...............cocoooiiiiiiiinn. 63
6.101 Seismic requirement for Operation............ccc.viiiiiiii i 63
6.102 Commutation SWItCh ... ... e 63
6.103 Insulated platform ... ... 65
6.104 Commutation CapPaCITOr .......oeiii e 65
6.105 Energy dissipation deVICE ... 66
B.106  REACHON ... ettt 66
6.107 Making switch (if applicable) ..o 66
6.108 Charging device (if appliCable) ........c.iiiiiiii e 66
N 18/ o Y= 20 (=13 £ P 66
7.1 LT LY = | PSP 66
7.2 DIl C T LSS e it 69
7.3 Resistance MeasurEmMent. ... ..o 76
7.4 Continuous current teStS ... .. o e 78
7.5 Short-time withstand current and peak withstand current tests.............................. 85
7.6 Verification of the protection ... 87
7.7 TIgNtNESS 1ESES ot 87
7.8 Electromagnetic compatibility tests (EMC) ....oouiiniiniiiiiiiieiee e 90
7.9 Additional tests on auxiliary and control Circuits .............cooeiiiiiiii 95
7.10 X-radiation test for vacuum interrupters .........ccoovieiiiiiiiiiie e 97
7.101 Mechanical and environmental tests ... 100
A O S Y= ] Lo =] PP 111
7.103 Direct current commutation testS.... ..o 111
7.104 Direct arc withstand testS .. ... 115
8 ROULINE 1SS et 118
8.1 LT =Y 0 =Y = | PPN 118
8.2 Dielectric test on the main Circuit ... 118
8.3 Tests on auxiliary and control CIrCUits ..........ooooiiiiiii e, 119
8.4 Measurement of the resistance of the main circuit.................cooiiiin. 120
8.5 TIghtNESS 1ESt oo 120
8.6 Design and Visual CheCKS ..o 121
8.101 Mechanical operating teSstS ... ..o 121
9 Guide to the selection of switchgear and controlgear (informative) ........c..ccoooiiiis 122
9.1 (=Y o =Y = | PPN 122
9.2 Selection of rated ValUES.........iiii i e 123
9.3 Cable-interface considerations...........ooouiiiiiiiiiiii e 124
9.4 Continuous or temporary overload due to changed service conditions................. 124
9.5 Environmental aspeCtS ..o 124
9.101 Selection of the application ....... ..o 125
10 Information to be given with enquiries, tenders and orders (informative)...................... 127
0.1 GBNEBIAL e 127


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

-4 - |EC TS 62271-315:2025 EXV © IEC 2025

10.2 Information with enquiries and Orders ...........ccooiiiiiiiiiiii i 127
10.3 Information with tenders. .. ... ..o 129
11 Transport, storage, installation, operating instructions and maintenance...................... 131
T T 7= o =Y = Y 131
11.2 Conditions during transport, storage and installation.......................coooii. 131
T1.3  INStallation ... 131
11.4  Operating iNSTrUCTIONS ...ouiiii e 134
115 MaAINTENANCE ..o 134
S - 1 =Y PP 137
22 T 7= o Y = Y 137
12.2 Precautions by manufacturers...... ... 138
12.3  Precautions DY USEIS ... e 138
13 Influence of the product on the environment ..., 139
Annex A (informative) Examples of HVDC side switchgear arrangement for one pole in
AN HVDC SUDSTAtION ..uoiiiii et 140
Annex B (informative) Exposure to pollution..........ccooiiiiiiiii 142
B.1 LT =Y o = ¥ 142
B.2 Minimum requirements for switchgear in normal service condition....................... 142
B.3 Minimum requirements for switchgear in special service condition ...................... 142
Annex C (informative) Preferred insulation levels for rated voltages lower than 105 kV ...... 143
Annex D (informative) Short-circuit current in HVDC systems .........cocovviiiiiiiiiiiiiiiiiiceeenn 144
D.1 VS C HVDC oottt e e e e e e e e e et e e e et e e e s 144
D.2 IO O o Y I PP 145
D.3 Special case of LCC HVDC DC faults — LCC as diode bridge...........ccceovvniennennnnn. 145
D.4 HVDC systems with DC circuit-breakers............oooii e 147
D.5 Calculation of the rated short-time withstand direct current.................coocoiin. 148
D.6  Calculation of Joule integral value (£j) .........ccoooiiiiii 149
Annex E (informative) References for auxiliary and control circuit components .................. 150
Annex F (informative) List of Symbols ... 152
Annex G (normative) Method for the weatherproofing test for outdoor switchgear and
[oT0T 4 o] [ = Y- ¥ S 154
Annex H (normative) Tolerances on test quantities during tests ............ccoooiiiiinnn. 157
Annex | (informative) Extension of validity of type tests........ccooiiiiiiiii i 160
1.1 L= a1 = Y USSP 160
1.2 DIl CtiC tESES e 160
1.3 Short-time withstand current and peak withstand current tests............................ 160
1.4 Electromagnetic immunity test on auxiliary and control circuits ........................... 160
1.5 Environmental tests on auxiliary and control circuits .........c...coooiiiiiiii s 160
Annex J (normative) Identification of test objects .........cooeiiiiii 162
J.1 L= a1 - Y PP 162
J.2 3 - - PP 162
J.3 B = 1] o o 1 T PP 162
Annex K (informative) Test circuit for superimposed impulse voltage tests......................... 164
K.1 LCT=T o T=Y = | PPN 164
K.2 Test circuit using blocking capacitor.........coviiiiii 164

K.3 Test circuit USING SPNEre Gap ... 164


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

IEC TS 62271-315:2025 EXV © |[EC 2025 -5 -

Annex L (informative) Information and technical requirements to be given with

enquiries, teNders and OFUEIS ... e e 166
L.1 LT =Y o =T T 166
L.2 Normal and special service conditions (refer to Clause 4) ..........ccoccveviiiiiiinnnnnn.. 166
L.3 Ratings (refer t0 Clause 5) ... 167
L.4 Design and construction (refer to Clause 6) ........c.ccoovviiiiiiiiiiii e, 167
L.5 System iNfOrmMation . ... 168
L.6 Documentation for enquiries and tenders ........ ..o 168

Annex M (informative) Electromagnetic compatibility on site ..........c.oooiiiiiiiiin 169

Annex N (informative) Standardization activities of HVDC .............cooiiiiiiien 170

Annex A (normative) Test requirements for components of DC transfer switches ............... 171
A.1 Commutation SWITCN ... ... e 171
A.2 MaKING SWICH ...ttt 171
A.3 Commutation CaPACITOr ... ... 171
A.4 Energy dissipation deViCe ..o 172
A.5 == (1 (0] PRSPPI 172
A.6 L0 =T e 1Yo [0 L= 1Y (o= PSPPI 172

Annex B (informative) Additional information about test circuit and measured signals

for DC transfer switches having an oscillation branch ..., 174
B.1 Test circuits for direct current transfer test.............. 174
B.2 Test circuits for direct arc withstand test...........ocoiiiiiiiiiii 176

Annex C (normative) Tolerances on test quantities during tests ...............cooiiiiiiiiinnni. 178

Annex D (normative) Records and reports of type tests......cccoovniiiiiiiii 181
D.1 Information and results to be recorded ... 181
D.2 Information to be included in type test reports.........ccoooiiiiiiiii e 181

Annex E (informative) Extension of validity of type tests ........cooooiiiiiiiii, 184
E.1 (=Y o =Y = | PPN 184
E.2 DIl C T 1SS . et 184
E.3 ContinUOUS CUIMENT 1ESt ... e 184
E.4 Electromagnetic immunity test on auxiliary and control circuits .............c...c......... 184
E.5 Environmental tests on auxiliary and control circuits .............cccoooiiiiiiiiiiiininn.. 185
E.6 DC transfer current test. . ... e 185

7] o [T o =1 o1 2 PP PP PP 186

Figure 1 — Schematic representation of superimposed impulse voltage tests ........................ 43

Figure 2 — Typical waveform of a short-circuit current in an HVDC system............................ 45

Figure 3 — Examples of classes of contacts..........ooouiiiiiiii 54

Figure 4 — Diagram of connections of a switching device ...........coooiiiiiii i 72

Figure 5 — Test sequence for polarity reversal tests ...........cooiiiiiiiiiiiii e, 75

Figure 7 — Test location of radiation survey instrument ..., 99

Figure 1 — Test sequence for low temperature test.............oo i 106

Figure 2 — Test sequence for high temperature test ... 108

Figure 3 — HUumIidity 1St .. .o et e et e e e aen e 110

Figure 4 — General layout of test circuit for direct current commutation test ........................ 113

Figure 5 — Current commutation test with low-frequency alternating current........................ 114

Figure 6 — General layout of test circuit for direct arc withstand test.................................. 116


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

-6- IEC TS 62271-315:2025 EXV © IEC 2025

Figure 7 — Equivalent transfer circuit of MRTS and ERTS ... 125
Figure 8 — Equivalent transfer circuit of NBS...... ... 126
Figure 9 — Equivalent transfer circuit of NBES ... 127
Figure A.1 — Example of HVDC side switchgear arrangement for one pole in an HVDC
SUD S AT ON L e 141
Figure D.1 — VSC HVDC under worst-case, pole-pole DC fault .............cocoeiiiiiiiiiiiinnn, 144
Figure D.2 — LCC HVDC under worst-case, pole-pole DC fault.............oooiiiii 145
Figure D.3 — Special case LCC HVDC under worst-case, pole-pole DC fault....................... 146
Figure D.4 — HVDC system with DC circuit-breaker under worst-case, pole-pole

3 T O - U | PP 147
Figure D.5 — DC circuit-breaker simple model ..o 147
Figure D.6 — Equivalent fault current for calculation of rated short time withstand direct
oW1 1= o O 148
Figure G.1 — Arrangement for weatherproofing test............coooiiiiiiii 155
Figure G.2 — Nozzle for weatherproofing test ..o 156
Figure K.1 — Test circuit for superimposed impulse tests using blocking capacitor .............. 164
Figure K.2 — Test circuit for superimposed impulse tests using sphere gap..........ccccoeeeen.. 165
Figure B.1 — Test circuit with measuring PoiNts ..........coooiiiiiiii i 174
Figure B.2 — Measured signals during test (OVErview) .........cccoooiiiiiiiiieeeeeeeeeeea 175
Figure B.3 — Measured signals during test (expanded in time) ..........ccooviiiiiiiiiiiiiiniiieieeenn. 176
Figure B.4 — Test circuit of direct arc withstand tests ............ccooiii i 177
Table 1 — Preferred rated insulation [€VelS ..........couiiiiiiiiiiii e 41
Table 1 — Rated insulation levels for transfer switches ..., 44
Table 2 — Direct voltage of auxiliary and control CirCuits............cooiiiiiiiiii e, 47
Table 3 — Alternating voltage of auxiliary and control circuits ..............c.ooooiiiiiiiiiinen, 47
Table 4 — Auxiliary CONtaCt ClasSSeS ....o.uiniii e 53
Table 2 — Nameplate information ... ... e 57
Table 5 — Nameplate information ... e 59
Table 3 — Classification of commutation switches and making switches ................................ 65
BLIR= Lo L= I8V o 1= YN (=3 £ PN 67
Table 6 — Test conditions iN general Case ..........oviiiiiiii i 72
Table 7 — Test conditions in case of impulse voltage tests across the isolating distance

(Or 0PEN SWILChING AEVICE) 1uuiieii e e e e e ea e eas 72
Table 8 — Test conditions in case of superimposed impulse voltage tests ...........cccceeeninnnn. 73
Table 9 — Test conditions for polarity reversal tests ..........coooiiiiiiiiiiii e, 75
Table 10 — Limits of temperature and temperature rise for various parts, materials and
dielectrics of high-voltage switchgear and controlgear ..o 81
Table 11 — Permissible leakage rates for gas systems .........cccooiiiiiiiiiiiiiii i, 88
Table 12 — Application of voltages at the fast transient/bursttest..............cocooiiiiiin. 92
Table 13 — Application of voltage at the damped oscillatory wave test..................il. 93
Table 14 — Assessment criteria for transient disturbance immunity..................con. 94
Table 5 — Number of operating sequences for commutation switches.................................. 103
Table 6 — Number of operating sequences for making switches .............cccooiiiiiiiiiinen. 103

Table C.1 — Preferred insulation levels for rated voltages lower than 105 kV....................... 143


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

IEC TS 62271-315:2025 EXV © |[EC 2025 -7 -

Table E.1 — List of reference documents for auxiliary and control circuit components.......... 150
Table H.1 — Tolerances on test quantities for type test..........ooi 157
Table J.1 Drawing list and CoNtents ... ... 162
Table B.1 — Legend of Measuring POINTS ......ccuiiniiiiiiieie e 177

Table C.1 — Tolerances on test quantities for type test........ccooiiiiiiiii i, 178


https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025
https://standards.iteh.ai/catalog/standards/iec/c39c7a68-0d26-4706-8c3a-6f9a44bbdcde/iec-ts-62271-315-2025

1)

2)

3)

4)

5)

6)

7)

8)

9)

-8—- IEC TS 62271-315:2025 EXV © IEC 2025

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 315: Direct current (DC) transfer switches

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

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

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

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

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

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

This extended version (EXV) of the official IEC Standard provides the user with the full
content of the Standard.

IEC TS 62271-315 EXV includes the content of IEC TS 62271-315:2025, and the references
made to IEC TS 62271-5:2024.

The specific content of IEC TS 62271-315:2025 is displayed on a blue background.
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IEC TS 62271-315 has been prepared by subcommittee 17A: Switching devices, of IEC
technical committee 17: High-voltage switchgear and controlgear. It is a Technical Specification.

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

Draft Report on voting

17A/1412/DTS 17A/1417/RVDTS

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

The language used for the development of this Technical Specification is English.

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

This document is to be read in conjunction with IEC TS 62271-5:2024, to which it refers and
which is applicable unless otherwise specified. In order to simplify the indication of
corresponding requirements, the same numbering of clauses and subclauses is used as in
IEC TS 62271-5. Amendments to these clauses and subclauses are given under the same
references whilst additional subclauses are numbered from 101.

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

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

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION to IEC TS 62271-5:2024

This Technical Specification has been prepared by TC 17 and it defines common specifications
for high-voltage direct current (HVDC) switchgear and controlgear covering both types of air
insulated (AIS) and gas insulated (GIS) equipment of HVDC substations. This document
includes rules for service conditions, ratings, design and construction requirements. Test
requirements and criteria to proof for passing type and routine tests are defined in this document
for development and manufacturing of HVDC switchgear.

This specification is applicable for both LCC and VSC HVDC technology.

SC 17A is in the process of preparing documents for the following HVDC switching devices:

— circuit-breakers (IEC TS 62271-313 [1])";

— disconnectors and earthing switches (IEC TS 62271-314 [2]);

— transfer switches (IEC TS 62271-315 [3]);

— by-pass switches and paralleling switches (IEC TS 62271-316 [4]).

SC 17C is in the process of preparing a document for DC gas insulated switchgears (IEC TS
62271-318 [5]).

Standardization of direct voltages is the responsibility of TC 8 (System aspects of electrical
energy supply).

TC 99 (Insulation co-ordination and system engineering of high voltage electrical power
installations above 1,0 kV AC and 1,5 kV DC) defines requirements of DC substations for safety
of insulation, equipment, installation and earthing (IEC 61936-2).

TC 115 (High Voltage Direct Current (HVDC) transmission for DC voltages above 100 kV) is
responsible for DC transmission system aspects. It is the responsibility of TC 115 to define
requirements for different equipment (e. g. switching devices) from system point of view. These
definitions are implemented in documents from other TCs. Several Working Groups and
Maintenance Teams are preparing documents on reliability, EMC, asset management, system
design, DC harmonics, testing, HVDC grids, VSC and LCC converter and insulation coordination
for HYDC systems.

T Numbers in square brackets refer to the Bibliography.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 315: Direct current (DC) transfer switches

1 Scope

This part of IEC 62271 is applicable to direct current (DC) transfer switches designed for indoor
or outdoor installation and for operation on HVDC transmission systems having direct voltages
of 100 kV and above.

DC transfer switches normally include metallic return transfer switches (MRTS), earth return
transfer switches (ERTS), neutral bus switches (NBS) and neutral bus earthing switches (NBES).

2 Normative references

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

IEC 60038:2009, /IEC standard voltages

IEC 60050-614:2016, International Electrotechnical Vocabulary (IEV) — Part 614: Generation,
transmission and distribution of electricity — Operation

IEC 60050-811, International Electrotechnical Vocabulary (IEV) — Part 811: Electric traction

IEC 60050-826:2022, International Electrotechnical Vocabulary (IEV) — Part 826: Electrical
installations

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

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2-17: Tests — Test Q:
Sealing

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60071-1:2019, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60071-2:2018, Insulation co-ordination — Part 2: Application guidelines

IEC 60071-11:2022, Insulation co-ordination — Part 11: Definitions, principles and rules for
HVDC system

IEC 60076-6, Power transformers— Part 6: Reactors
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IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60099-9, Surge arresters — Part 9: Metal-oxide surge arresters without gaps for HVDC
converter stations

IEC 60255-21-1:1988, Electrical relays — Part 21: Vibration, shock, bump and seismic tests on
measuring relays and protection equipment — Section One: Vibration tests (sinusoidal)

IEC 60270:2000, High-voltage test techniques — Partial discharge measurements

IEC 60296, Fluids for electrotechnical applications — Mineral insulating oils for electrical
equipment

IEC 60376, Specification of technical grade sulphur hexafluoride (SFg) and complementary
gases to be used in its mixtures for use in electrical equipment

IEC 60417:2006, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60437, Radio interference test on high-voltage insulators

IEC 60480, Specifications for the re-use of sulphur hexafluoride (SFg) and its mixtures in
electrical equipment

IEC 60512-2-2, Connectors for electronic equipment — Tests and measurements — Part 2-2:
Electrical continuity and contact resistance tests — Test 2b: Contact resistance — Specified test
current method

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

IEC 60633, High-voltage direct current (HVDC) transmission — Vocabulary

IEC TS 60815-4:2016, Selection and dimensioning of high-voltage insulators intended for use
in polluted conditions — Part 4: Insulators for DC systems

IEC 60871-1, Shunt capacitors for a.c. power systems having a rated voltage above 1 000 V —
Part 1: General

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

IEC 61000-4-17:1999, Electromagnetic compatibility (EMC) — Part 4-17: Testing and
measurement techniques — Ripple on d.c. input power port immunity test

IEC 61000-4-18:2019, Electromagnetic compatibility (EMC) - Part 4-18: Testing and
measurement techniques — Damped oscillatory wave immunity test
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IEC 61000-4-29, Electromagnetic compatibility (EMC) — Part 4-29: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations on DC input power port
immunity tests

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity
standard for industrial environments

IEC 61000-6-5, Electromagnetic compatibility (EMC) — Part 6-5: Generic standards — Immunity
for equipment used in power station and substation environment

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment

IEC TS 61245, Artificial pollution tests on high-voltage ceramic and glass insulators to be used
on DC systems

IEC 61810-7:2006, Electromechanical elementary relays — Part 7: Test and measurement
procedures

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

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

IEC 62271-4, High-voltage switchgear and controlgear — Part 4: Handling procedures for gases
for insulation and/or switching

IEC TS 62271-5:2024, High-voltage switchgear and controlgear — Part 5: Common
specifications for direct current switchgear and controlgear

IEC 62271-100:2021, High-voltage switchgear and controlgear — Part 100: Alternating-current
circuit-breakers

IEC 62271-102:2018, High-voltage switchgear and controlgear — Part 102: Alternating-current
disconnectors and earthing switches

IEC 62271-207, High-voltage switchgear and controlgear — Part 207: Seismic qualification for
gas-insulated switchgear assemblies for rated voltages above 52 kV

IEC TS 63014-1, High-voltage direct current (HVDC) power transmission - System
requirements for DC-side equipment Part 1: Using line-commutated converters

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 16-1 (all parts), Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1: Radio disturbance and immunity measuring apparatus

CISPR TR 18-2, Radio interference characteristics of overhead power lines and high-voltage
equipment — Part 2: Methods of measurement and procedure for determining limits
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