°
w SLOVENSKI STANDARD

oSIST prEN IEC 61851-23-1:2025
0l1-april-2025

Sistem kabelskega napajanja elektri¢nih vozil - 23-1. del: Napajanje elektrichega
vozila z enosmernim tokom z avtomatskim sklopnim sistemom

Electric vehicle conductive charging system - Part 23-1: DC charging with an automatic
connection system

Konduktive Ladesysteme fur Elektrofahrzeuge — Teil 23-1: Gleichstromladestation fur
Elektrofahrzeuge mit einer automatischen Kontaktvorrichtung

Ta slovenski standard je istoveten z: prEN IEC 61851-23-1:2025

ICS:
43.120 Elektricna cestna vozila Electric road vehicles
oSIST prEN IEC 61851-23-1:2025 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

0S|I ST prEN | EC 61851-23-1: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

oSIST prEN IEC 61851-23-1:2025
https://standards.iteh.ai/catalog/standards/sist/158dc51f-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025



https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

69/1030/CDV

COMMITTEE DRAFT FOR VOTE (CDV)

PROJECT NUMBER:

IEC 61851-23-1 ED1

DATE OF CIRCULATION: CLOSING DATE FOR VOTING:

2025-02-07 2025-05-02

SUPERSEDES DOCUMENTS:

69/943/NP, 69/983/RVN

IEC TC 69 : ELECTRICAL POWER/ENERGY TRANSFER SYSTEMS FOR ELECTRICALLY PROPELLED ROAD VEHICLES AND INDUSTRIAL TRUCKS

SECRETARIAT: SECRETARY:

Belgium Mr Peter Van den Bossche
OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL FUNCTION(S):

SC 23H

ASPECTS CONCERNED:

X SuBMITTED FOR CENELEC PARALLEL VOTING [J NoT suBMITTED FOR CENELEC PARALLEL VOTING

Attention IEC-CENELEC parallel voting

The attention of IEC National Committees, members of
CENELEC, is drawn to the fact that this Committee Draft
for Vote (CDV) is submitted for parallel voting.

The CENELEC members are invited to vote through the
CENELEC online voting system.

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.

Recipients of this document are invited to submit, with their comments, notification of any relevant “In Some Countries” clauses
to be included should this proposal proceed. Recipients are reminded that the CDV stage is the final stage for submitting ISC
clauses. (SEE AC/22/2007 OR NEW GUIDANCE DOC).

TITLE:

Electric vehicle conductive charging system - Part 23-1: DC Charging with an automatic connection system

PROPOSED STABILITY DATE: 2027

NOTE FROM TC/SC OFFICERS:

Copyright © 2024 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 permis sion
in writing from IEC.


https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

© 0o N o 0o b~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1

2 IEC 61851-23-1 ED1 © IEC 2024

CONTENTS

PP 6
FOREWORD ...ttt ettt et ettt ettt e e et e ettt e e e et e e et e e et e aeanaaaes 6
INTRODUGCTION ...ttt ettt ettt et ettt e et et e e e et e ettt e e e et e e ettt e e et e e et aeeataaaetnaaees 9
1 ST o] o] o 12 PP 10
2 NOIMALIVE FEFEIENCES ..ottt et 10
3 Terms and definitioNS ... 11
4 GENEraAl FEOUITEIMENTS ..ottt ettt ettt e e e e e 14
B CIASSITICALION .ttt e 14
6  Charging modes and fUNCLIONS ... e 14
A %o T 41 4 10T o= o] o =0 17
8  Protection against electric SNOCK .........coooii i 17
9  Conductive electrical interface requUIremMeNntS.........cocoiii i 25
10 RequUIremMents fOr AdaPlOrs ... e e 26
11 Cable assembly reqUIrEMENTS ... cou e et 26
12 EV supply equipment constructional requirements and testS........ccocvvviiiiiiiiiiiiiiieiieens 26
13 Overload and short CirCUit ProteCtION .. ..ot e e e 29
14 Automatic reclosing of protective deVICES ....c.iiviiiiiiiiii i 29
15 Emergency SWitChing OF diSCONNECT ... .cuiiiiiit i 29
16 Marking @and INSTIUCTIONS . ...ttt e e e et et et et et et e e enaes 29
101 Specific requirements for EV supply equipment ..o 30
I W =3] o ¢ 11 1 o o £ TP PPN 31
201 ACD SPECIfiC FEQUITEMENTS ...ttt e e e e 32
B 3
A X A L e 35
AA.1 GBNEIAL ..t 35
AA.2 (O3] fodUT1 o 1= o | =102 PP 35
AA.3 Parameters of control pilot CIFCUIt.........coouuiiiii e 36
AA.4 Forward power transfer control process under normal condition .......................c.... 39
AA.5 Safety requirements under failure mode ..o 41
AA.6 Timing sequence diagram of forward power transfer ...........coocoviiiiiiiinnn 44
AA.7 Side B current regulation in CCM . ... 47
AA.8 Insulation resistance check before energy transfer............ooooii 48
AA.9 Side B voltage regulation in CVM ... 48
AA.10 Periodic and random deviation (voltage ripple at side B in CVM) .........coccevviiinnnenn. 48
AA.11 Energy transfer CoONtrol MO ........oouiiiiii e 48
AA.12 StaNADY MO .o 48
AA.13 SMANT CRAIGING e et 48
AA.14 Minimum cross-sectional area of the protective conductor ...............coovevvieeieinnnnns 48
AA.200  Additional fUNCHIONS....... i e 48


https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

42
43

44
45
46
a7
48
49
50
51
52
53
54
55
56

57
58

59
60
61
62
63
64

65
66

67
68
69

70
71

72
73
74
75
76
7
78
79
80
81
82
83
84
85

IEC 61851-23-1 ED1 © IEC 2024 3

Annex B (normative) DC EV supply equipment of system C with an automated

(ol aYaT=ToadTo] oo [=3 T o PR 49
AA.1 L= 1T o= Y 49
= A O (o ) e [T T =10 1 K ST TP PPTPPTN 49
B.2 Process of @nergy tranS er. ... i 51
B.3 Safety related fUNCHIONS ... ... e 65
B.4 Additional FUNCLIONS ....iuiiiiiiie e e e e et et et et et et e en e enaes 67
B.5 SPECIfiC rEQUITEIMENTS ...oiit it e ettt et et et et e eenees 68
B.6 General teSt CONUITIONS ...iuuiti e e e aas 68
E.8 Automated CONNECHION TEVICE . ouuiii e e 79
N ] 01 G PP 80
N £ 1= PP 81
B s
Multioutlet (AC/DC isolated) DC EV supply eqUIPMENT .......ooiiiiiiii e 82
FF.2Classification of multi-outlet DC EV supply equUIipmMent .........cooooiiiiiiiiciiieeeeeeneeeaas 82
Annex H Communication and energy transfer process between DC EV supply

EqUIPMENT AN BV oo 83
FF.1Digital communication between the EV supply equipment and the EV ..............cooiins 83
[ IS VA1 €= ¢ oo ] o) T U1 = 1 o ] o P 83
H.2 Energy transfer control process and State ........coviiuiiiuiiiiiiiii e 83
I X | e e 84
e N 7= 7= - | e T N e PP 84
HC.3 Conditional dependent thresholdsS ........coviiiiii i 86
B (informative) Consideration when road vehicle is interconnected with an off-

oToF=T o [ od 1 = U =] PP 87
O8I I =T - - 87
1.1 Open interface on the roof of the vehicle ... 87
1.2 1S0IALION TESISTANCE .. .. it ittt e e et 88
Annex J (normative) DC EV supply equipment based on System C with 3 contacts

AULOMALIC COUPIBT ottt et et e e eanas 89
O8I I 7= =Y - 89
I R O C o T ) Ao [ = Yo =10 PP 89
J.2 Process Of @nergy tranS er. ... . 96
J.3 S OlY MBS U .t it 109
IS o o [ Yo F= L 10 T 40 0 112
J.5  SPECIfIC FEOUITEMENTS L.t e e eaas 113
J.6 General teSt CONAITIONS .. ... i e e eaas 113
J.7 Automated CONNECLION HEVICE ...iuiieiit ittt e e e e e eneens 124
J.8 GroUNd [EVEI ACD CASE .uiuuiiniii ittt ittt ettt et e e e et ettt et et e e e enaens 124
Figure 201 — Case D CONNECIION .. iu ittt et e e e eneeeas 12
Figure 202 — Case E CONNECIION .....iuii e e e e e 12
Figure 106 — Measurement of the touch leakage current ... 19

Figure 203 — Minimum clearances to accessible live parts ..o 21


https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

86

87
88

89
90

91
92

93
94
95
96

97
98

99
100
101

102
103

104
105

106
107
108

109
110

111
112

113
114
115
116
117
118
119
120

121
122

123
124

125
126

127
128
129
130

4 IEC 61851-23-1 ED1 © IEC 2024

Figure 204 — Protection by 0DStaCIES ....cveiie i 22
Figure 205 — Protection by obstacles test method with the jointed test finger mounted

0N @ SIrAIGNT STICK. L. e 22
Figure 206 — Jointed test finger mounted on a straight StiCK............ccoooiiiiiii 23
Figure 207 — Protection by electro-sensitive equUIPMeNt .........ccooiiiiiiiiiiii e 23
Figure 1 — Example of an SPD-assembly having one voltage switching type SPD

between side B live conductors (DC+/DC-) and protective conducCtor ............ccovovvveieeninnennns 28
Figure 208 - Hazardous voltage logo according to ISO 7010 — WO12 ........coovvvvvceneenennnn, 30
Figure 209 — General test setup for system C with an automated connection device ............. 31
Figure BA.4 — FPT CONTIOl SEQUENCE . ...uitiit ettt et et et enees 40
Figure CC.200 — Recommended control pilot circuit for case D ACD ........coiviviiiiiiiiiiiiniennns 50
Figure CB.201 — Circuit diagram of a system C EV supply equipment with automatic

oo 11 o] = 51
Figure B.202 — Example of @ sequence diagram .........coooeuiiiiiiiiiiiee e 53
Figure CC.4 — Sequence diagram for normal Start UP ........ocoviiiiiiiiiiiii e 54
Figure CC.5 — Sequence diagram for normal shutdown ............cccoviiiiiiiii e 58
Figure CC.8 — Sequence diagram for an emergency shutdown executed by the EV -

CASE D it e 61
Figure HI.2 — Leakage current and impulse current in relation to limits in IEC 60479

1= A 1= PP 86
Figure JJ.1 Hazardous voltage logo according to —SO 7010 - W012 ........coceviiiniiiniiiniiinaennnns 87
Figure KK. 206 CP radio signal modulation oscillograms ............cccooiviiniiiniineennn. 96

Table 103 — Voltage threshold for emergency shutdown reaction for system B and

L5321 1= 0 T 15
Table 112 — Safety provisions for protection against electric shock for EV supply

EAUIPMENT At SIAR B .oeieiii e e 24
Table 118 — Current ripple limit of DC EV supply equipment ..........ccoviiiiiiiiiiiieeeeeeeen, 30
Table 120 — Recommended circuit parameters of the testload ...........ccoooiiiiiii, 31
Table CB.200 — Component values and tolerances for automatic coupler ............coocoviinennnn. 51
Table CC.201 - Message code mapping for sequence diagram ........ccccoeviiiiiiiineeneeieneennenns 52
Table B.3 — Example of a sequence desCription ... ..o 53
Table CC.5 — Sequence description for normal Start Up.........cooovieiiiiiiiiiee e 54
Table CC.6 — Sequence description for normal Shutdown ..., 59
Table B.10 — Overview of error and emergency shutdown Cases..........ccoeeveiiniiiniiniineneennn. 60

Table CC.13 — Sequence diagram an emergency shutdown executed by the EV — case
D 61

Table B.14 — Sequence diagram an emergency shutdown executed by the EV supply

L= To [ 0T o100 1=] o1 PP 63
Table CC.18 - Insulation states and DC EV supply equipment reaction based on the

measured INSUIAtION FESISTANCE ... ... e ea e 66
Table CC.5 Emergency shutdown timing parameters .......oocvviiiiiii i 67
Table HH.1 - Exemplary determination if touch current limit is fulfilled by design .................. 84
Table KK 5.  Example of a sequence desCription ..........oooiiiiiiiiiiii e 98

Table KK 7.  Overview of error and emergency shutdown Cases ........ccocoviviiiiiiiiniinnennannns 104


https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

131
132

133

134

IEC 61851-23-1 ED1 © IEC 2024 5

Table CC.18 - Insulation states
measured insulation resistance

and DC EV supply equipment reaction based on the


https://standards.iteh.ai/catalog/standards/sist/158dc5ff-3385-41ef-8401-6601ddc6a024/osist-pren-iec-61851-23-1-2025

135

136
137

138

139
140

141

142
143

144

145

146
147
148
149
150
151
152
153
154
155

156
157
158

159
160
161
162

163
164
165

166
167
168

169

170
171
172
173
174

175
176

177
178

179
180

181

182

183
184

1

2)

3)

4)

5)

6)

7)

8)

9)

6 IEC 61851-23-1 ED1 © IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 23-1: DC electric vehicle supply equipment with an automated
connection device

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.

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

International Standard IEC 61851-23-1 has been prepared by IEC technical committee 69:
Electric road vehicles and electric industrial trucks.

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

FDIS Report on voting

69/XX/FDIS 69/XX/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table
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This publication has been drafted in accordance with the ISO/IEC Directives, 185 Part 2.
This standard is to be read in conjunction with [IEC 61851-23 Ed 2.0] and [IEC 61851-1:2017].

The clauses of particular requirements in this standard supplement or modify the corresponding
clauses in [IEC 61851-23 Ed 2.0] and [IEC 61851-1:2017]. Where the text of subsequent
clauses indicates an "addition" to or a "replacement" of the relevant requirement, test
specification or explanation of Part 23, these changes are made to the relevant text of Part 23,
which then becomes part of this standard. Where no change is necessary, the words "This
clause of Part 23 is applicable" are used. The new clauses, which are not included in Part 23,
have a clause number starting from 201, e.g. 3.201, 201.1, etc. The annexes of this standard
are numbered using double-alphabet, e.g. Annex AA, to be in line with the annexes in Part 23.
If the in [IEC 61851-23 Ed 2.0] and [IEC 61851-1:2017] is read in conjunction with this document
the following terms have to be replaced:

- Vehicle coupler, as defined by IEC 61851-1:2017, by ‘Automatic coupler’ as defined in
clause 3

- Vehicle connector, as defined by IEC 61851-1:2017, by ‘part of the automatic coupler
mounted on the EV supply equipment’

- Vehicleinlet, as defined by IEC 61851-1:2017, by ‘part of the automatic coupler mounted
on the EV’

A list of all parts in the IEC 61851 series, published under the general title Electric vehicle
conductive charging system, can be found on the IEC website.

In this standard, the following print types are used:

— test specifications: italic type.

— notes: smaller roman type.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this publication the stability date is
December 2019.

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

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

The introduction and commercialisation of electric vehicles has been accelerated in the global
market, responding to the global concerns on CO2 reduction and energy security. Concurrently,
the development of charging infrastructure for electric vehicles has also been expanding. As a
complement to the DC EV supply equipment with a vehicle connector, DC supply equipment
using an Automated connection device is recognized as an alternative solution for electric
vehicles e.g. buses and trucks.

The international standardization of charging infrastructure with an automated connection
device is indispensable for the diffusion of electric vehicles, and this standard is developed for
the manufacturers’ convenience by providing general and basic requirements for DC EV supply
equipment using an automatic conductive connection to the vehicle.
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 23-1: DC electric vehicle supply equipment with an Automated
connection device

1 Scope

This part of the IEC 61851 series, together with [IEC 61851-1:2017] and [IEC 61851-23 Ed
2.0], provides the requirements for DC EV supply equipment with an automated connection
device (ACD) for conductive connection to the vehicle, with a rated maximum voltage at side
A ofupto 1000V AC orupto 1500V DC and a rated maximum voltage at side B up to 1 500
VvV DC.

NOTE 1 This standard includes information on EV for conductive connection, but limited to the necessary content for
describing the power and signalling interface.

This document specifies the DC EV supply equipment with an automated connection device
based on

e system B described in Annex BB of [IEC 61851-23 Ed 2.0].
e system C described in Annex CC of [IEC 61851-23 Ed 2.0].

The requirements for reverse power transfer (RPT) and BPT are under consideration and are
not specified in this document.

EMC requirements for DC EV supply equipment are defined in [IEC 61851-21-2:2018].

This standard provides the general requirements for the control communication between a DC
EV supply equipment and an EV.

The requirements for digital communication between DC EV supply equipment and electric
vehicle for control of DC energy transfer are defined in [ISO 15118-20:2022] and [IEC 61851-
24 Ed 2.0 CD].

This part only applies to automatic couplers of category 2: using an electro-mechanical interface:
automatic coupler for an automated charging system according to [IEC 63407].

This part does not apply to automatic coupler of category 1 as described in [IEC 61851-27 CD]
This part does not apply to automatic coupler of category 3 as described in [IEC 61851-26 CD]
This standard does not cover all safety aspects related to maintenance.

Requirements for systems not providing simple separation or protective separation between
side A and side B are under consideration.

Requirements for EV supply equipment without current, voltage and/or power control are under
consideration.

EV supply equipment in compliance with this document are not intended to provide energy
transfer to a single EV with:

— multiple vehicle connectors of the same EV supply equipment; or

— multiple EV supply equipment.
NOTE Requirements for EVs mated to an EV supply equipment are specified in ISO 17409: 2020. ISO 17409 will

be revised to ISO 5474 series (under development).
2 Normative references

IEC 61851-23:2023, Clause 2, is applicable except as follows:
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Addition:

IEC 61496-1:2012 Safety of machinery - Electro-sensitive protective equipment - Part 1: General
requirements and tests

ISO 13855:2010 Safety of machinery — Positioning of safeguards with respect to the approach
speeds of parts of the human body

IEC 62128-1:2013 RAILWAY APPLICATIONS — FIXED INSTALLATIONS — ELECTRICAL SAFETY,
EARTHING AND THE RETURN CIRCUIT — Part 1: Protective provisions against electric shock

ISO 15118-8 Ed. 1 Vehicle to grid communication interface - Part 8: Physical layer and data link layer
requirements for wireless communication

ISO 15118-20 Road vehicles — Vehicle to grid communication interface — Part 20: 2nd generation
network and application protocol requirements

IEC 63407 Conductive charging of electric vehicles — Contact interface for automated connection
device (ACD). !

3 Terms and definitions
IEC 61851-23:2023, Clause 3, is applicable except as follows:
Addition:

3.1 Electric supply equipment

3.1.1 3.1.201

case D

connection of an EV to a supply network utilizing an automatic coupler which has an ACD on
the EV supply equipment

1 Under preparation. Stage at the time of publication: CD
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Key
a automated connection device c automatic coupler

b ACD counterpart

Figure 201 — Case D connection

Note 1 to entry: The position of the ACD is an example implementation.

3.1.2 3.1.202

case E

connection of an EV to a supply network utilizing an automatic coupler which has an ACD on
the EV

Key
a automated connection device c automatic coupler

b ACD counterpart
Figure 202 — Case E connection

Note 1 to entry: The position of the ACD is an example implementation.

3.1.3 3.1.203

automated connection device

ACD

active device where the physical connection providing an electromechanical interface between
EV supply equipment and vehicle is made without user interaction
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