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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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

Full document details: 22/30450747 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

37A/367/CD

COMMITTEE DRAFT (CD)

PROJECT NUMBER:
IEC 61643-41 ED1

DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS:
2022-01-07 2022-04-29

SUPERSEDES DOCUMENTS:
37A/339/NP, 37A/344A/RVN

IEC SC 37A : LOW-VOLTAGE SURGE PROTECTIVE DEVICES
SECRETARIAT: SECRETARY:

United States of America

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD:
SC 37B,TC 64,TC 81,TC 82,TC 109 O

Other TC/SCs are requested to indicate their interest, if
any, in this CD to the secretary.

FUNCTIONS CONCERNED:

O EmMcC 1 ENVIRONMENT [0 QUALITY ASSURANCE X] SAFETY

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of
which they are aware and to provide supporting documentation.

TITLE:

Low-voltage surge protective devices - Part 41: Surge protective devices connected to DC low-
voltage power systems — Requirements and test methods

NOTE FROM TC/SC OFFICERS:

Copyright © 2022 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions.
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without

permission in writing from IEC. Ocuments

Document Sharing Hub

Full document details: 22/30450747 DC


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

IEC CD 61643-41/Ed1 © IEC:2022 -2- 37A/367/CD

1 CONTENTS

2

K O ] ] T 5 S 4
4 INTRODUGCTION ..ttt ettt et e e et et et et e e e e e e e e e et e et e e aneeanes 6
5 1 1T o 1= S 7
6 2 NOrmMative referENCES .. . 7
7 3  Terms, definitions and abbreviated terms ... 7
8 4 ClaSSITICAtION e 8
9 4.12 End of life mode of the SPD-assembly ... 8
O T Vo o RPN 8
11 6 Marking and other product information........ ... 8
12 6.2 LISt Of M Lo e 8
13 6.2.100 Markings which are required on the body, or permanently attached to

14 the body, Of the SP D ... e 8
15 6.2.101 Information to be provided by the manufacturer: ...............coooiiiiiii i 8
16 6.2.102 Information which shall be provided by the manufacturer for type

17 testing, as applicable: ... 8
A F T AR 1= VAo =N o] o o 11 To ] 1= PN 8
19 8 Yo LU (=Y 0 =T o € 9
20 8.3 Electrical requirements .. ... 9
21 LS T I - = PP 9
22 9.1 LY 7= Y 9
23 9.3 Bl CtriCal 1SS o 14
24 Annex A (normative) Application of annexes from IEC 61643-..........cooiiiiiiiiiiiieen 20
25 Annex B (normative) Test voltages for SPDs Utggt ----ooooeoeeeeeeeeeieiiiiiiiiiiiiciiccccc 21
26 Annex C (normative) TOV RaliNgS ... 23
27 C.1 TOV test values for DC pOWEr SYSTEMS .....iiiiiiiii e 23
28  Annex D (Informative) DC POWET SYStEM .. ...iiuiiiiii e eeeas 25
29 D.1 General information about DC power system grounding and connection naming............ 25
30

Documents

Document Sharing Hub

Full document details: 22/30450747 DC


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

IEC CD 61643-41/Ed1 © IEC:2022 -3- 37A/367/CD

31 FIGURES

32 Figure 1 — Sample preparation for dedicated overstress test.............ooo 16
33 Figure 2 — Example of a test circuit for the TOV tests .......ccooiiiiiiiiiii e, 18
34 Figure 3 — Timing diagram for the TOV testS ....ccuiiiiii e, 18
35 Figure D.1 - TT DC distribution SyStem ... 25
36 Figure D.2 — TT DC distribution system with a mid-point ... 25
37 Figure D.3 — TN-S DC distribution System........cccooiiiiiii e 26
38 Figure D.4 — TN-S DC distribution system with a mid-point .............ccooiiiiiii i, 26
39 Figure D.5 — TN-C DC distribution system.........coiiii e 26
40 Figure D.6 — TN-C DC distribution system with a mid-point...............co 26
41 Figure D.7 — TN-C-S DC distribution SyStem ..o, 27
42 Figure D.8 — TN-C-S DC distribution system with a mid-point................oooiiiiii 27
43 Figure D.9 — IT DC distribution SyStem ... 27
44 Figure D.10 — IT DC distribution system with a mid-point ... 28
45 710 [T Yo = o 2 V78 PP 29
46

47 TABLES

48  Table 1 — Type test requirements fOr SPDS ......c.oiiiiiiiii e 11
49  Table 2 — Prospective short circuit current and time constant..................... 15
50 Table A.1 - Application of annexes from IEC 61643-01 ... ... 20
51 Table B.1 — Test vOItage ValUes ... e 22
52 Table C.1 — TOV test values for DC powWer SYStemMS ......ccuiiiiiniiii e 23
53  Table C.2 — Prospective short-circuit currents for TOV tests ... 24
54

Documents

Document Sharing Hub

Full document details: 22/30450747 DC


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

IEC CD 61643-41/Ed1 © IEC:2022 -4 - 37A/367/CD

55 INTERNATIONAL ELECTROTECHNICAL COMMISSION

56

57

58 LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

59

60 Part 41: Surge protective devices connected

61 to DC low-voltage power systems —

62 Requirements and test methods

63

64

65

66 FOREWORD

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

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

83 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
84 transparently to the maximum extent possible in their national and regional publications. Any divergence between
85 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
86 5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment
87 declared to be in conformity with an IEC Publication.

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

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

94 8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
95 indispensable for the correct application of this publication.

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

98 International Standard IEC 61643-41 has been prepared by subcommittee 37A: Low-voltage
99  surge protective devices, of IEC technical committee 37: Surge arresters.

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

FDIS Report on voting
XXIXX/FDIS XXIXX/RVD

101
102 Full information on the voting for the approval of this International Standard can be found in the
103 report on voting indicated in the above table.

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

Documents

Document Sharing Hub

Full document details: 22/30450747 DC


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

IEC CD 61643-41/Ed1 © IEC:2022 -5- 37A/367/CD

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

108 * reconfirmed,

109 e withdrawn,

110 * replaced by a revised edition, or

111 *+ amended.

112 The attention of National Committees is drawn to the fact that equipment manufacturers and testing organizations
113 may need a transitional period following publication of a new, amended or revised IEC publication in which to make
114 products in accordance with the new requirements and to equip themselves for conducting new or revised tests.
115 It is the recommendation of the committee that the content of this publication be adopted for national implementation
116 not earlier than 12 months and not later than 36 months from the date of publication.

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 publication using a colour printer.

117

118 The National Committees are requested to note that for this document the stability date
119 is 20XX.

120 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
121 AT THE PUBLICATION STAGE.
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122 INTRODUCTION

123 It has been assumed in the drafting of this International Standard that the execution of its
124 provisions is entrusted to appropriately qualified and experienced persons.

125 This standard recognizes the internationally accepted level of protection against hazards such
126 as electrical, mechanical, thermal, fire and radiation of SPDs when operated as in normal use
127 taking into account the manufacturer's instructions. It also covers abnormal situations that can
128 be expected in practice.

129 This standard takes into account the requirements of IEC 60364 as far as possible so that there
130 is compatibility with the wiring rules when the SPD is connected to the supply mains. However,
131 national wiring rules may differ.

132 If the intended applications of an SPD are covered by different parts of IEC 61643-X1 (X=1, 2,
133 3, 4 etc) series, all relevant parts shall be applied, as far as is reasonable.

134 NOTE to entry: Throughout this publication, when “part 01” is mentioned, it refers to IEC 61643-01, and when “part
135 41” is mentioned, it refers to this standard.

136 This part of the IEC 61643 series addresses safety and performance tests for surge protective
137  devices (SPDs) for DC applications in conjunction with part 01.

138  This part 41 addresses T1 SPD, T2 SPD and T3 SPD according part 01.

139 The requirements of this part 41 supplement, modify or replace certain of the general
140 requirements contained in part 01 and shall be read and applied together with the latest edition
141 of part 01, as indicated by the undated normative reference in the normative references of this
142 document.

143 Numbering of clauses follows the numbering of part 01, but, dependent on the application of
144 clauses from part 01, does not necessarily follow sequentially.

145 If a clause in part 01 is not explicitly called up or referred to in this part 41, then this clause
146 does not apply to SPDs covered by this part 41. Any instructions in this standard calling up
147 clauses from part 01 are written in Italic type.

148 NOTE to entry: In other words, if e.g. clause 4 is called up in this document all sub-clauses of clause 4 of part 01
149 shall be applied without modification. But, if e.g. some modifications are required on sub-clauses of clause 9 of part
150 01, then the relevant second level sub-clauses of part 01 (e.g. 9.3, 9.5 etc.) are called up separately and it is indicated

151 how they shall be applied.

152 The numbering of figures and tables in this document takes the number of this part 41 followed
153 by a sequential number.

154  The numbering of additional sub-clauses to part 01 in this document starts with the number 100
155 in the last section of the sub-clause added (see e.g. 4.100)

156 IEC 61643-12 addresses the selection and application principles of SPDs.

157 A list of all parts of the IEC 61643 series can be found, under the general title Low-voltage
158 surge protective devices, on the IEC website.

159
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160 LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
161

162 Part 41: Surge protective devices connected

163 to DC low-voltage power systems —

164 Requirements and test methods.

165

166

167

168 1 Scope

169 This part of the IEC 61643 series is applicable to devices for surge protection against indirect
170  and direct effects of lightning or other transient overvoltages.

171 These devices are intended to be connected to DC power circuits and equipment rated up to
172 1500 V DC. Performance characteristics, standard methods for testing and ratings are
173 established. These devices contain at least one nonlinear component and are intended to limit
174  surge voltages and divert surge currents.

175 The test requirements provided by this standard are based on the assumption that the SPD is
176 connected to a DC power circuit fed by a power source providing a linear voltage current
177 characteristic. When the SPD is to be connected to a different kind of source, careful
178  consideration is required. This mainly applies with regards to system and fault conditions to be
179  expected in such a system (e.g. expected short circuit current, TOV stresses).

180 This standard may not be applicable for railway applications, specifically when related product
181 standards exist for that area or for certain applications.

182 Based on a risk assessment it may not be necessary to apply all requirements of this standard
183 to SPDs connected to circuits with a limited power capability up to 100 W.

184 Note: Such SPDs connected to circuits with a limited power capability up to 100 W, may be covered by IEC 61643-
185 21.

186  SPDs for PV applications are not covered by this standard.

187 Note: Such SPDs for PV applications are covered by IEC 61643-31.

188 Note: Other exclusions based on national regulations are possible.
189 2 Normative references
190 For the purposes of this document normative references given in part 01 apply.

191 For dated references, only the edition cited applies. For undated references, the latest edition
192 of the referenced document (including any amendments) applies.

193 IEC 60038:2009, /EC standard voltages

194 IEC 60364-4-44:2018, Low-voltage electrical installations — Part 4-44: Protection for safety —
195  Protection against voltage disturbances and electromagnetic disturbances

196 IEC 60947-1:2014, Low-voltage switchgear and controlgear - Part 1: General rules

197 IEC 61643-01, Low-voltage surge protective devices — Part 01: General requirements and test
198  methods

199 3 Terms, definitions and abbreviated terms
200 Clause 3 from part 01 applies

201 ISO and IEC maintain terminological database for use in standardization at the following
202 addresses:

Documents

Document Sharing Hub

Full document details: 22/30450747 DC


http://www.avadocuments.com/doc/22-30450747-dc
http://www.avadocuments.com/doc/22-30450747-dc

203
204

205

206

207

208

209
210

211
212

213

214

215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

233
234

235

236
237

238
239

240

241

242

IEC CD 61643-41/Ed1 © IEC:2022 -8- 37A/367/CD

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

e |SO Online browsing platform: available at http://www.iso.org/obp
4 Classification
Clause 4 from part 01 applies with the following addition:

4.12 End of life mode of the SPD-assembly
Clause 4.12 from part 01 applies with the following additions:

For SPDs for DC power circuits fed by a power source providing a linear voltage-current
characteristic, only the open circuit mode according 4.12.1 of IEC 61643-01 is applicable.

Note: A short circuiting SPD, when used with its required SPD disconnectors (SPD-assembly), fulfils the conditions
to be classified open circuit mode (OCM).

5 Void
6 Marking and other product information

Clause 6 from part 01 applies with the following additions:
6.2 List of items
Clause 6.2 from part 01 applies with the following additions:
The following information from the list of items in clause 6.2 of part 01 and any additional items
specified shall be provided as required below.
6.2.100 Markings which are required on the body, or permanently attached to the body,
of the SPD:
6.2.100.1 Markings which shall be visible after installation:
Items a1) to a4) from part 01 shall be visible after installation.
For portable SPDs and for pluggable SPDs it is sufficient that above markings are
visible in the unplugged condition. This does not apply to the minimum marking
requirements according 6.1 of part 01.
6.2.100.2 Markings which are not required to be visible after installation:
Items a5) to a9) from part 01 shall be visible on the SPD, but are not required to be
visible after installation.
6.2.101 Information to be provided by the manufacturer:
Items a1) to a40) from part 01 and in addition:
a100) Indication if the SPD may only be used in applications or systems which are

electrically separated from AC and/or other DC power system (see 8.3.9.103,
8.3.9.104).

shall be provided.

For item a26) from part 01 the AC and DC values or a curve shall be provided according
9.3.3.1.

6.2.102 Information which shall be provided by the manufacturer for type testing, as
applicable:

Items a41) to a46) from part 01 shall be provided.
7 Service conditions

Clause 7 from part 01 applies.
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