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For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.
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Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations
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order to comment.
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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: 22/30449982 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

121A/468/CD

COMMITTEE DRAFT (CD)

PROJECT NUMBER:
IEC 60947-7-1 ED4

DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS:
2022-01-14 2022-04-08

SUPERSEDES DOCUMENTS:
121A/458/RR

IEC SC 121A : LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR

SECRETARIAT: SECRETARY:
France Mr Michaél LAHEURTE
OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD:

a

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

FUNCTIONS CONCERNED:

O EMC [J ENVIRONMENT [J 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 switchgear and controlgear - Part 7-1: Ancillary equipment - Terminal blocks for
copper conductors

NOTE FROM TC/SC OFFICERS:

SC121A Officers support circulation of CD1 for project IEC 60947-7-1 EDA4.

Secretary Note: NC experts are kindly requested to refer their comments to line number.

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. Documents

Document Sharing Hub

Full document details: 22/30449982 DC


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

IEC 60947-7-1 © IEC 2022 2 121A/468/CD

1
CONTENTS

3

4 FOREWORD ...ttt e et e ettt et e et e et e e e e et e e e e a e anas 5
5 1 S To 0] o 1P 7
6 2 NOIrmMative referenCeS ... e 7
7 3 Terms and definitions ... e 8
8 4 ClaSSITICAtION e 8
LI S B O 1 = = T €Y 4 13 4 o P 9
10 5.1 Summary of characteristiCs ... ..o 9
11 5.2 Type of terminal BIOCK ... ..o e 9
12 5.3 Rated and limiting ValUes ... ... 9
13 5.3.1 Rated VO AGES ..o 9
14 5.3.2 Short-time withstand current ... 9
15 5.3.3 Standard CrosS-SECHION ... oo e 9
16 5.3.4 Rated CroSS-S@CHION ... ettt 10
17 5.3.5 Rated connecting Capacity ..o 10
18 6 Product infOrmation ... ..o e 11
19 6.1 1Y =T 4T e PP 11
20 6.2 Additional iNnformMation ... ... 11
21 7 Normal service, mounting and transport conditions..............coiii i 12
22 8 Constructional and performance requirements ...... ... 12
23 8.1 Constructional reqQUIrEmMENtS .....oooiiiiii e 12
24 8.1.1 ClampPing UNITS ... e ettt e 12
25 8.1.2 M OUNEING o e 12
26 8.1.3 Clearances and creepage diStanCes ........c.oooiiiiiiiiiiiin 12
27 8.1.4 Terminal identification and marking ..o, 13
28 8.1.5 Resistance to abnormal heat and fire............ccoooiiii i, 13
29 8.1.6 Rated cross-section and rated connecting capacity..........ccooooiiiiiiiiiiiin . 13
30 8.2 Performance reqUIrEMENTS ... .ot 13
31 8.2.1 BIE=T 00 oX=T = A0 T o T = 13
32 8.2.2 DieleCtric PropPerties . .. . 13
33 8.2.3 Short-time withstand current............coo i 14
34 8.2.4 VOGO AIOP i 14
35 8.2.5 Electrical performance after ageing (for screwless-type terminal blocks
36 o] 011 TP 14
37 8.2.6 Contact pressure via insulating material (COPI) .......cc.ocoiiiiiiii 14
38 8.3 Electromagnetic compatibility.........cooooiiiiii 14
39 1S T I =T £ PP 14
40 9.1 KINAS Of 108t .. et e 14
41 9.2 LT o =T = | 14
42 9.3 Verification of mechanical characteristics............ooo 15
43 9.3.1 L= a1 - Y PR 15
44 9.3.2 Attachment of the terminal block on its support.............coiii, 15
45 9.3.3 Mechanical properties of clamping Units ...........ccccooiiiiiiii 16
46 9.4 Verification of electrical characteristics ... Doeu.ments

Document Sharing Hub

Full document details: 22/30449982 DC


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

IEC 60947-7-1 © IEC 2022 3 121A/468/CD

47 9.4.1 LT o1 =Y PR 18
48 9.4.2 Verification of clearances and creepage distances............ccoooeviiiiiiiiiinnan. 18
49 9.4.3 DIl CtriC tEStS . i 19
50 9.4.4 Verification of the voltage drop ..o, 19
51 9.4.5 Temperature-rise test ... e 21
52 9.4.6 Short-time withstand current test ... 21
53 9.4.7 Ageing test (for screwless-type terminal blocks only) ..., 22
54 9.4.8 Contact pressure via insulating material (CoPl) test............cooiiiiiiiiiinnnn. 23
55 9.5 Verification of thermal characteristics .........coooiiiiiiiiii 24
56 9.6 Verification of EMC characteristiCs.........ccooiiiiiiiii e, 26
57 9.6.1 0 10T 2N 26
58 9.6.2 E M S ON . e 26
59 ANNEX A VaCaANT . e 28
60 Annex B (informative) Items subject to agreement between manufacturer and user ............. 29
61 ANNEX € VaCaANt ..o e e e 30
62 Annex D (normative) Additional requirements for test disconnect terminal blocks................. 31
63 D.1 T oo o 1= P 31
64 D.2 NOIMAtiVE FEfEIENCES ... it it 31
65 D.3 Terms and definitioNs. ... 31
66 D.4 ClasSIfICAtION ...t 31
67 D.5 CharaC el iCS . it 31
68 D.5.2 Type of terminal bIOCK ... 31
69 D.6 Product information...... ... 32
70 D.7 Normal service, mounting and transport conditions ... 32
71 D.8 Constructional and performance requirements ...........cccoeeiiiiiiiiiie e 32
72 D.8.1 Constructional requIremMents .. ... e 32
73 D.8.2 Performance requUIir€mMeENtS. ... .....couu i 32
74 D.9 TS et 33
75 D.9.1 KiNAs Of 188t ..uiiti i 33
76 D.9.2 L= a1 = Y PR 33
77 D.9.3 Verification of mechanical characteristics ... 33
78 D.9.4 Verification of electrical characteristics ..........cooviviiiiiii 34
79 D.9.5 Verification of thermal characteristics ............oo i 38
80 D.9.6 Verification of EMC characteristics .........coooiiiiiiiiii e 38
81 Bl O G AP Y e e 39
82

83 Figure 1 — Arrangement for test according 10 9.3.2 ... i 16
84 Figure 2 — Arrangement for tests according to 9.4.5 and 9.4.7.1, and for the

85  verification Of VOIAGE Arop .. ... 20
86 Figure 3 — Current-cycling ageing test proCedure............coooiiiiiiiiiiiii e, 24
87 Figure 4 — Arrangement for test according t0 9.5 ... oo 25
88 Figure 5 — Point of test flame contact (view from the layer place below the terminal

89 o] o o3 PP 26
90 Figure D.1a — Verification of the voltage drop for longitudinal disconnection within the

91 TErmMINAl DIOCK ... et 35
92 Figure D.1b — Verification of the voltage drop for perpendicular disconnection...................... 35

93 Figure D.1c — Verification of the voltage drop for direct longitudinal disconnection to

94 BN DUSDAT .. e Documents

Document Sharing Hub

Full document details: 22/30449982 DC


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

IEC 60947-7-1 © IEC 2022 4 121A/468/CD

95 Figure D.1 — Test requirements according to D.9.4.4 for verification of the voltage drop ....... 35
96
97  Table 1 — Standard cross-section of round copper conductors ..........coooiiiiiiiiiiiiiiii i, 9

98 Table 2 — Relationship between rated cross-section and rated connecting capacity of
99 1ermMINal DIOCKS ..o e 10

100 Table 1a — Nominal cross-sections of round copper conductors and approximate
101 relationship between mm? and AWG/kcmil sizes (in addition to Table 1 of IEC 60947-1)....... 12

102 Table 3 — Attachment test parameters. ... . ..o 16
103 Table 4 — Values of the test current for temperature-rise test, ageing test and voltage
104  drop verification for MEetriC Wire SIZeS ......co.iiiiiiiii e 20
105  Table 5 — Values of the test current for temperature-rise test, ageing test and voltage
106 drop verification for AWG or KCmil Wire Sizes ..o 20
107 Table 6 — Test values for flexion and pull-out tests for round copper conductors (in
108  addition to Table 5 of IEC 60947-1:2020) ... c.uiiuiiiieiiii et e e e e e e e e 26
109 Table 7 — Relationship between conductor cross-section and diameter (in addition to
110 Table 8 Of IEC B60947-1:2020) . ...ttt et e e e e e e e e e e 27
111 Table B.1 — Additional items subject to agreement between manufacturer and user............. 29
112 Table D.1 — Operating CYCIES .. .. 33
113 Table D.2 — Values of test current for temperature-rise test, ageing test and voltage
114  drop verification for MEetriC Wire SIZeS .......o.iiiiiiii e 36
115 Table D.3 — Values of the test current for temperature-rise test, ageing test and
116  voltage drop verification for AWG or Kemil Wire Sizes .......cocoviviiiiiiiiiiiic e 36
117 Table D.4 — Short-time withstand current and corresponding wire sizes in MM2.iiee, 37
118 Table D.5 — Short-time withstand current and corresponding wire sizes in AWG ................... 37
119
120
121

Documents

Document Sharing Hub

Full document details: 22/30449982 DC


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

IEC 60947-7-1 © IEC 2022 5 121A/468/CD

122 INTERNATIONAL ELECTROTECHNICAL COMMISSION

123

124

125 LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

126

127 Part 7-1: Ancillary equipment -

128 Terminal blocks for copper conductors

129

130

131 FOREWORD

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

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

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

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

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

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

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

164 International Standard IEC 60947-7-1 has been prepared by subcommittee 121A: Low-voltage
165 switchgear and controgear, of IEC technical committee 121: Switchgear and controlgear.

166 This fourth edition cancels and replaces the third edition published in 2009. This edition
167 constitutes a technical revision.

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

170 — Scope extension for smaller and larger Conductor Cross-sections
171 — Implementation of a new test contact pressure via insulation material (CoPl)
172 -

173 The text of this International Standard is based on the following documents:
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FDIS Report on voting
XX/XX/FDIS XX/IXX/RVD

174

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

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

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

181 e reconfirmed,

182 e withdrawn,

183 e replaced by a revised edition, or

184 e amended.

185

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

188 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
189 AT THE PUBLICATION STAGE.

190
191

192
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193 LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
194

195 Part 7-1: Ancillary equipment -

196 Terminal blocks for copper conductors

197

198

199 1 Scope

200 This part of IEC 60947 specifies requirements for terminal blocks with screw-type or screw-
201 less-type clamping units primarily intended for industrial or similar use and to be fixed to a
202 support to provide electrical and mechanical connection between copper conductors. It applies
203 to terminal blocks intended to connect round copper conductors, with or without special
204 preparation, having a cross-section between 0,05 mm2 and 500 mm2 (AWG 30/1000 kcmil),
205 intended to be used in circuits of a rated voltage not exceeding 1000 V AC up to 1000 Hz or
206 1500 V DC. The tests on terminal blocks are made with AC or DC supply as required in relevant
207  clauses of this document.

208 NOTE AWG is the abbreviation of “American Wire Gage” (Gage (US) = Gauge (UK))
209 kemil = 1 000 cmil;
210 1 cmil = 1 circular mil = surface of a circle having a diameter of 1 mil

211 1 mil = 1/1 000 inch

212 This document may be used as a guide for

213 — terminal blocks requiring the fixing of special devices to the conductors, for example quick
214 connect terminations or wrapped connection, etc.;

215 — terminal blocks providing wire-binding screw (see IEC 60947-1:2020, Annex D, Figure D.2),
216 stud and nut terminations (see IEC 60947-1:2020, Annex D, Figure D.4 and Figure D.5), lug
217 terminations (see IEC 60947-1:2020, Annex D, Figure D.6) and terminal blocks providing
218 direct contact to the conductors by means of edges or points penetrating the insulation, for
219 example insulation displacement connection (IDC) (see IEC 60352-4:2020, Figure 2), etc.;
220 — special types of terminal blocks, for example with diodes or varistors or similar component
221 holders, etc.

222

223  Where applicable in this document, the term “clamping unit” has been used instead of the term
224 “terminal”. This is taken into account in case of reference to IEC 60947-1:2020.

225

226 2 Normative references

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

231 IEC 60352-4: 2020, Solderless connections - Part 4: Non-accessible insulation displacement
232 (ID) connections - General requirements, test methods and practical guidance

233 IEC 60695-11-5: 2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method
234  — Apparatus, confirmatory test arrangement and guidance

235 IEC 60947-1: 2020, Low-voltage switchgear and controlgear Part 1: General rules Documents
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236

237 ISO 4046-4: 2016, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and board
238 grades and covered products

239

240 3 Terms and definitions

241 For the purposes of this document, the definitions given in IEC 60947-1:2020, together with the
242  following terms and definitions apply.

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

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

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

247

248 3.1

249 terminal block

250 insulation part carrying one or more mutually insulated terminal assemblies and intended to be
251 fixed to a support

252 3.2

253 rated cross-section

254  value of the maximum cross-section of all connectable types of conductors, rigid (solid and
255 stranded) and flexible, stated by the manufacturer, and to which certain thermal, mechanical
256 and electrical requirements are referred

257 3.3

258 rated connecting capacity

259 range of cross-section and, if applicable, the number of connectable conductors, for which the
260 terminal block is designed

261 3.4
262  terminal assembly
263  two or more clamping units fixed to the same conductive part

264

265 4 Classification

266 Distinction is made between various types of terminal blocks as follows:

267 — method of fixing the terminal block to the support;

268 — number of poles;

269 — type of clamping units: screw-type clamping units or screwless-type clamping units;
270 — ability to receive prepared conductors (see 3.5.28 of IEC 60947-1:2020);

271 — terminal assemblies with identical or dissimilar clamping units;

272 — number of clamping units on each terminal assembly;

273  — service conditions;

Documents

Document Sharing Hub

Full document details: 22/30449982 DC


http://www.avadocuments.com/doc/22-30449982-dc
http://www.avadocuments.com/doc/22-30449982-dc

IEC 60947-7-1 © IEC 2022 9 121A/468/CD

274 — ability to receive different types of conductors, e.g, solid, rigid stranded or flexible
275 conductors.

276 5 Characteristics

277 5.1 Summary of characteristics

278 The characteristics of a terminal block are as follows:

279  — type of terminal block (see 5.2);
280 — rated and limited values (see 5.3).
281

282 5.2 Type of terminal block

283  The following shall be stated:

284 — type of clamping units (e.g. screw-type, screwless-type);
285 — number of clamping units.
286

287 5.3 Rated and limiting values
288 5.3.1 Rated voltages

289  Subclauses 5.3.1.2 and 5.3.1.3 of IEC 60947-1:2020 apply.

290 5.3.2 Short-time withstand current

291 A specified RMS value of current which a terminal block shall be able to withstand during a
292  specified short-time under prescribed conditions of use and behaviour (see 8.2.3 and 9.4.6)

293 5.3.3 Standard cross-section

294 The standard values of cross-sections of round copper conductors to be used are contained in
295 Table 1.

296 Table 1 — Standard cross-section of round copper conductors
Comparison between AWG/kcmil
and metric sizes
Metric size ISO
2 Size Equivalent
mm metric area

AWG/kemil 2

mm
0,05 30 0,055
0,08 28 0,079
0,13 26 0,124
0,2 24 0,205
0,34 22 0,324
0,5 20 0,519

0,75 18 0,82

1 - -

1,5 16 1,3

2,5 14 21

4 12 3,3
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6 10 53
10 8 8,4
16 6 13,3
25 4 21,2
35 2 33,6
50 0 53,5
70 00 67,4
98 000 85
- 0000 107,2

120 250 kemil 127
150 300 kemil 152
185 350 kemil 177
240 500 kemil 253
300 600 kemil 304
- 700 kemil 355
- 750 kemil 380
400 - -
- 800 kcmil 405
- 900 kemil 456
500 - -
- 1000 kcmil 507

297

298 5.34 Rated cross-section

299 The rated cross-section shall be selected from the standard cross-sections given in Table 1.

300 5.3.5 Rated connecting capacity

301 For terminal blocks with a rated cross-section between 0,05 mm?2 and 35 mm?2 inclusive, the
302 minimum range contained in Table 2 applies. The conductors may be rigid (solid or stranded)
303 or flexible. The manufacturer shall state the types and the maximum and minimum cross-
304 sections of conductors that can be connected and, if applicable, the number of conductors
305 simultaneously connectable to each clamping unit. The manufacturer shall also state any
306 necessary preparation of the end of the conductor.

307 Table 2 — Relationship between rated cross-section

308 and rated connecting capacity of terminal blocks
Rated cross-section Rated connection capacity
mm?2 AWG mm2 AWG
0,05 30 0,05 30
0,08 28 0,05 - 0,08 30 - 28
0,13 26 0,05 - 0,08 - 0,13 30 -28-26
0,2 24 0,08 - 0,13-0,2 28 — 26 - 24
0,34 22 0,13-0,2 - 0,34 26 - 24 - 22
0,5 20 0,2-0,34-0,5 24 -22-20
0,75 18 0,34 -0,5-0,75 22-20-18

1 - 0,5-0,75 -1 -
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1,5 16 0,755-1-1,5 20-18-16
2,5 14 1-15-25 18 - 16 - 14
4 12 1,6-25-4 16-14-12
6 10 25-4-6 14-12-10
10 8 4-6-10 12-10-8
16 6 6-10-16 10-8-6
25 4 10 -16 - 25 8-6-4

35 2 16 —25-35 6-4-2

6 Product information

6.1 Marking
A terminal block shall be marked in a durable and legible manner with the following:

a) the name of the manufacturer or a trade mark by which the manufacturer can be readily
identified;
b) a type referenced permitting its identification in order to obtain relevant information from

the manufacturer or his documentation (e.g. QR-codes with reference to internet, electronic
catalogues, web-link on the package unit or delivery papers, etc.).

Very small terminal blocks with a surface that cannot be marked shall be marked only in
accordance with a). In those cases, information of b) shall be marked on the smallest packing
unit.

6.2 Additional information

The following information shall be stated by the manufacturer, if applicable, e.g. in the
manufacturer’s documentation (e.g. QR-codes with reference to internet, electronic catalogues,
web-link on the package unit or delivery papers, etc.):

[

IEC 60947-7-1, if the manufacturer claims compliance with this document;

O

the rated cross-section;

o O

the rated insulation voltage (U;);

]

)
)
) the rated connection capacity, if different from Table 2;
)
)

the rated impulse withstand voltage (U, when determined;

imp)’
f) service conditions, if different from those of Clause 7;

g) conventional free air thermal current (;;,)

h) following information for non-universal terminal blocks, depending of the classification, shall
be used:

— for clamping units declared for solid conductors “solid” or the abbreviations “s” or “sol” ;

— for clamping units declared for rigid stranded conductors “rigid stranded” or the
abbreviation “r”;

— for clamping units declared for flexible conductors “flexible” or the abbreviation “f*;
i) special preparation of the end of the conductor;
j) simultaneously connectable number of conductors, if different from one.
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