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

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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135

136 INTERNATIONAL ELECTROTECHNICAL COMMISSION

137

138

139 ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

140

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

142 connection device

143

144 FOREWORD

145

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

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

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

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

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

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

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

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

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

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

FDIS Report on voting
69/XX/FDIS 69/XX/RVD

182

183 Full information on the voting for the approval of this standard can be found in the report on
184  voting indicated in the above table
J Documents
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187  This publication has been drafted in accordance with the ISO/IEC Directives, 185 Part 2.

188 This standard is to be read in conjunction with [[IEC 61851-23 Ed 2.0] and [IEC 61851-1:2017].

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

198  the following terms have to be replaced:

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

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

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

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

207 In this standard, the following print types are used:

208 — test specifications: italic type.
209 — notes: smaller roman type.
210

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

214 e reconfirmed,

215 e withdrawn,

216 e replaced by a revised edition, or
217 e amended.

218
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.

219
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.

220

221
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222 INTRODUCTION
223

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

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

234

Documents

Document Sharing Hub

Full document details: 25/30507477 DC


http://www.avadocuments.com/doc/25-30507477-dc
http://www.avadocuments.com/doc/25-30507477-dc

10 IEC 61851-23-1 ED1 © IEC 2024

235 ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

236

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

239

240 1 Scope

241 This part of the IEC 61851 series, together with [IEC 61851-1:2017] and [IEC 61851-23 Ed

242 2.0], provides the requirements for DC EV supply equipment with an automated connection
243  device (ACD) for conductive connection to the vehicle, with a rated maximum voltage at side
244 A ofupto 1000V AC orupto 1500V DC and a rated maximum voltage at side B up to 1 500
245  V DC.

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

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

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

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

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

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

257 The requirements for digital communication between DC EV supply equipment and electric
258 vehicle for control of DC energy transfer are defined in [ISO 15118-20:2022] and [IEC 61851-
259 24 Ed 2.0 CD].

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

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

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

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

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

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

272 — multiple EV supply equipment.

273 NOTE Requirements for EVs mated to an EV supply equipment are specified in ISO 17409: 2020. ISO 17409 will
274 be revised to ISO 5474 series (under development).

275 2 Normative references

276 IEC 61851-23:2023, Clause 2, is applicable except as follows: Documents
Document Sharing Hub
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Addition:

IEC 61496-1:2017 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). 1

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

3.1 Electric supply equipment

3.11 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 Documents
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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

Full document details: 25/30507477 DC
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323 314 3.1.204

324  ACD counterpart

325 passive device which is used in combination with an ACD to make the physical connection
326 providing an electromechanical interface between EV supply equipment and vehicle without
327 user interaction

328 3.1.5 3.1.205
329 automatic coupler
330  system comprising of an ACD and ACD counterpart

331 3.1.6 3.1.206
332  mechanical disconnection
333 physical disconnection between ACD and ACD counterpart

334 3.1.7 3.1.207

335 ground level automated connection device

336 glACD

337 automated connection device located on ground level

338 3.1.8 3.1.208

339 electro-sensitive protection equipment

340 ESPE

341 assembly of devices and/or components working together for protective tripping or presence-
342 sensing purposes and comprising as a minimum of:

343 - a sensing device;

344  — controlling/monitoring devices;

345  — output signal switching devices and/or a safety-related data interface.

346 Note 1 to entry: The safety-related control system associated with the ESPE, or the ESPE itself, may further include
347 a secondary switching device, muting functions, stopping performance monitor, etc. (see Annex A of IEC 61496-
348 1:2012).

349 Note 2 to entry: A safety-related communication interface can be integrated in the same enclosure as the ESPE.

350 [SOURCE: |EC 61496-1:2012, 3.5]

351 3.1.9 3.1.209
352  charging device status
353 The state of the ACD:

354 — Home (signal 1 / home position is active as defined in [IEC 63407]): position where the ACD
355 is not engaged with its counterpart and where safe clearance is present with street and
356 infrastructure

357 — Moving (signal 1 and signal 2 are inactive): ACD is between home and end position

358 — End position (signal 2 / working position is active as defined in [IEC 63407]): position
359 reached when the ACD and the fixed ACD counterpart have mated and when the physical
360 contact is established, and energy transfer is allowed

361 1.7 General terms
362 Addition:

363 3.1.10 3.7.201

364 arm’s reach

365 zone of accessibility to touch extending from any point on a surface where persons usually
366 stand or move about to the limits which a person can reach with the hand, in any direction,
367 without assistance

368

369 [SOURCE: IEC 60050-826, 826-12-19]
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370 3.1.11 3.7.202
371 EV contactors
372 contactors of the EV that connect the automatic coupler with the EV DC- bus

373 3.1.12 3.7.203

374 EV supply equipment contactors

375 contactors of the EV supply equipment that connect the automatic coupler with the EV supply
376  equipment DC- bus

377 3.1.13 3.7.204

378 automatic coupler of category 1
379  ACD using a vehicle connector and a vehicle plug specified within JEC 62196-4, |EC 62196-3
380 or TS 63379 as specified in [IEC 61851-27 CD]

381 3.1.14 3.7.205
382 automatic coupler of category 2
383 automatic coupler for an automated charging system according to [IEC 63407]

384 3.1.15 3.7.206
385 automatic coupler of category 3
386  automatic coupler for an automated charging system according to [IEC 61851-26]

387 Note 1 to entry: IEC 61851-26 specifies the use of automatic coupler for both AC and DC charging.
388 4 General requirements

389 IEC 61851-23:2023, Clause 4, is applicable.

30 5 Classification

391 IEC 61851-23:2023, Clause 5, is applicable except as follows:

392  Addition:

393 1.201 Position of the ACD
34 - caseD

395 — caseE

396 6 Charging modes and functions
397 IEC 61851-23:2023, Clause 6, is applicable except as follows:

398 1.3  Functions provided in Mode 4
399  6.1.1 Mandatory functions in Mode 4
400 6.1.1.1 General

401 Replacement:

402 The EV supply equipment shall supply a DC current or voltage to the EV battery system in
403 accordance with a EVCC request.

404 The following functions shall be provided by EV supply equipment:

405 — continuous continuity checking of the protective conductor according to 6.3.1.2;

406  — verification that the EV is properly connected to the EV supply equipment according to

407 6.3.1.3;

408 — energization of the power supply to the EV according to 6.3.1.4;

409 — de-energization of the power supply to the EV according to 6.3.1.5;

410 — maximum allowable current according to 6.3.1.6;

411 — DC supply for EV according to 6.3.1.101; Documents
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— measuring current and voltage according to 6.3.1.102;

— compatibility check according to 6.3.1.104;

— insulation resistance check before energy transfer according to 6.3.1.106;

— protection against overvoltage between DC+ and DC- according to 6.3.1.107;

— control circuit supply integrity according to 6.3.1.108;

— short circuit check before energy transfer according to 6.3.1.109;

— user initiated shutdown according to 6.3.1.110;

— overload protection for parallel conductors (conditional function) according to 6.3.1.111;

— voltage limitation between side B live parts (DC+ and DC-) and protective conductor
according to 6.3.1.112.

— shutdown of EV supply equipment according to 6.3.1.113.
The EV manufacturer should consider the requirements for overvoltage and overcurrent
according to this document and 1ISO 17409.

If the EV supply equipment can supply more than one EV simultaneously, the EV supply
equipment shall provide all functions listed above independently at each vehicle connector.
6.1.1.2 Continuous continuity checking of the protective conductor

Addition:

For systems with a case D or case E connection, protective conductor continuity between the
EV supply equipment and the EV shall be monitored. For the rated voltage of 60 V DC or higher,
the EV supply equipment shall trigger an emergency shutdown after the electrical continuity of
protective conductor between EV supply equipment and EV is lost for 20 ms or more. The EV
supply equipment may trigger an emergency shutdown when the electrical continuity of
protective conductor between EV supply equipment and EV is lost for less than 20 ms.

NOTE This clause addresses only the continuity measurement between the DC EV supply equipment and the
vehicle. The impedance level of the protective conductor connection is not addressed.

6.1.1.3 Verification that the EV is properly connected to the EV supply equipment
Replacement:

The EV supply equipment shall be able to determine that the EV is properly connected to the
EV supply equipment.

Proper connection is assumed when the continuity of the control pilot circuit is detected and
ACD has reached end position.

NOTE Signal 2 is defined in [IEC 63407].
1.3.1.103 Latching of the vehicle connector
IEC 61851-23:2023, 6.3.1.103, is not applicable.

1.3.1.106 Protection against overvoltage at side B between DC+ and DC

1.3.1.106.2 Protection against overvoltage at side B between DC+ and DC- by
emergency shutdown

IEC 61851-23:2023, 6.3.106.2, is applicable except Table 103:

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

Negotiated maximum voltage at side B | Voltage threshold
(U) v

Full document details: 25/30507477 DC

U <500 V 550 Documents

Document Sharing Hub


http://www.avadocuments.com/doc/25-30507477-dc
http://www.avadocuments.com/doc/25-30507477-dc

453

454
455

456
457

458

459
460
461
462

463

464
465

466
467

468
469
470

471
472
473
474

475
476

477
478
479
480
481
482

483

484

485
486
487

488
489

490

16 IEC 61851-23-1 ED1 © IEC 2024

500V<U<750V 825
750V <U<850V 935
850 V<U=<1000V 1100
1000V <U=<1250V 1375

1.3.1.107 Verification of vehicle connector latching
IEC 61851-23:2023, 6.3.1.107 is not applicable.

6.1.1.4 Control circuit supply integrity
Replacement of the 15t paragraph:

If an earth fault, short circuit or overcurrent is detected at side B, the power supply for the control
circuit of the EV supply equipment shall not be interrupted until the FPT sequence is completed.
1.3.1.110 User initiated shutdown

Replacement:

The EV supply equipment may have means to allow the user to initiate the normal shutdown.

If such means are provided, compliance is checked for system C by the tests in CC.9.3.20. For
system B, the test is under consideration.

1.3.1.112 Voltage limitation between side B live parts (DC+ and DC-) and protective
conductor

6.1.1.4.1 Maximum voltage between side B live parts (DC+/DC-) and the protective
conductor in case of an insulation fault at side B to the protective
conductor

Addition:

For EV supply equipment based on case 3, with a rated maximum voltage of the EV supply
equipment at side B of > 1000 V DC and £ 1 250 V DC: if a voltage more than 110 % of the
present voltage at side B between DC+ and DC- is present for more than 1 s between side B

live parts (DC+/DC-) and the protective conductor, the EV supply equipment shall trigger and
complete an error shutdown in 4 s or less. See Figure 105.

For EV supply equipment based on case 3, with a rated maximum voltage of the EV supply
equipment at side B of > 1000 V DC and <1 250 V DC: if a voltage more 1 250 V is present for
more than 1 s between side B live parts (DC+/DC-) and the protective conductor, the EV supply
equipment shall trigger and complete an error shutdown in 4 s or less. See Figure 105.
1.3.1.113 Shutdown of DC EV supply equipment

6.1.1.4.2 Error shutdown

Addition:

After the error shutdown is triggered, the ACD shall disconnect and go to home position.

NOTE Detecting an isolation error is considered a trigger for an error shutdown.
6.1.1.4.3 Emergency shutdown
Replacement:

After the emergency shutdown is triggered by the EV supply equipment, the EV supply
equipment shall reduce:

— The present current at side B < 5 A within 70 ms; Documents
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— and maintain the present voltage at side B < 60 V between DC+ and DC-, between DC+ and
the protective conductor, and DC- and the protective conductor in 1 s or less for system B,
and in 80 ms or less for system C.

NOTE The timing can only be met if the vehicle contactors are opened and the capacitance between DC+ and DC-
in the vehicle (between interface and contactors) is negligible.

After the emergency shutdown is triggered, the ACD shall disconnect and go to home position.

NOTE Pressing the emergency stop button is considered a trigger for an emergency shutdown.

Further requirements are specified in AA.4.3.5.3, BB.5.1 of [[IEC 61851-23 Ed 2.0], CC.3.4 and
KK.3.4.

NOTE A welded contactor on the vehicle can prevent the EV supply equipment to reduce the voltage.

Compliance for system B is checked by the following test. Compliance for system C is checked by
CC.7.5.4, or KK.7.5.4.

The test system is shown in Figure 129 of [\JEC 61851-23 Ed. 2.0].
The test shall be performed according to the following procedure.
1) Connect the EV supply equipment to a test load with dedicated EV simulator with a test load

for each system.

2) Start energy transfer with the procedure specified by the EV supply equipment
manufacturer.

3) Confirm that V18 is at the rated maximum voltage of the EV supply equipment at side B and
the EV supply equipment is operating at the rated maximum current at side B.

4) Open the relay for each system as specified below:
— for system B: St4

5) The EV supply equipment shall trigger and complete an emergency shutdown, displaying a
relevant alarm or error information, if any, according to the following:

— for system B, according to BB.5.1 and Table BB.3.
6.1.2 Optional functions for Mode 4

1.3.1.3 Intentional and unintentional disconnection of the vehicle connector and/or
the EV plug

IEC 61851-23:2023, 6.3.2.3, is not applicable.

6.1.2.1 Mode 4 using the combined charging system
IEC 61851-23:2023, 6.3.2.4, is not applicable.

7 Communications
IEC 61851-23:2023, Clause 7, is applicable except as follows:

1.3.101 Basic communication interface
Replacement:

Typical interfaces of control pilot function on DC EV supply equipment are specified in Annex
BB, Annex CC and Annex KK. Each system shall carry out control pilot function through the
control pilot conductors and terminals specified in [IEC 63407].

8 Protection against electric shock
IEC 61851-23:2023, Clause 8, is applicable except as follows:

1.101 General provisions
1.101.2 Intended use and reasonably foreseeable misuse

Replacement: Documents
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534 Considering intended use and reasonably foreseeable misuse:

535 — hazardous-live-parts shall not be accessible and accessible-conductive-parts shall not be
536 hazardous live

537 Compliance for hazardous-live-parts is checked according to 8.102, 8.103 and 8.104.

538 1.101.4 Threshold of perception and startle reaction
539 Replacement:

540 Protective measures shall be provided to prevent startle reactions during intended use and
541 reasonably foreseeable misuse, before, during and after an communication session, under
542 normal conditions and during single fault conditions. During the normal operating conditions,
543 perception may be possible.

544 NOTE 1 Curve a (boundary between AC-1/AC-2, DC-1/DC-2) of IEC 60479-1:2018, Table 11 and Table 13,
545 corresponds to the threshold of startle reaction in this document.

546 NOTE 2 The intended use includes but is not limited to handling of energy transfer accessories such as side B
547 cable assembly, vehicle connector and vehicle inlets, initiating a communication session, ending a communication
548 session, an ordinary person or animal entering or exiting the EV, opening and retrieving an item from the EV
549 trunk/boot or other storage areas, touching the vehicle chassis, and touching exposed metal parts of the EV supply

550 equipment.

551 For the current path, finger at the vehicle connector to feet, and hand at the vehicle chassis to
552  feet, shall be considered under normal and single fault conditions. The current path from hand
553 to hand shall be considered for special protection provisions. See |[EC 60479.

554 Protection by means of limitation of touch current shall be provided, such that a steady-state
555 touch current flowing between simultaneously accessible conductive parts shall be less than:

556 — 0,5 mA AC/2 mA DC under normal operation, and
557 — 3,5 mA AC/10 mA DC under single fault condition.
558 Compliance is checked by measurement according to 12.6.

559  The EV supply equipment shall limit the discharge energy, such that discharge energy shall be
560 less than:

561 — 5 pJ under normal operation, and
562 — 0,5 mJ under single fault condition.
563 NOTE 3 The values are based on IEC 61140:2016, 5.2.7 b).

564 For relevant requirement, see 8.105.4.
565 Compliance is checked by design review.

566  Special protection shall be provided, such that in case of a failure of the provision for basic
567 protection and a simultaneous failure of the provision for fault protection of side B, the steady-
568 state touch current is less than or equal to curve b, the upper boundary of the DC-2 zone, as
569 specified in IEC 60479-1:2018, Figure 22 and Table 13.

570  Special protection shall be provided, such that in case of a failure of the provision for basic
571 protection and a simultaneous failure of the provision for fault protection of side B, the touch
572 current is less than or equal to the ¢2 curve as specified in IEC 60479-2:2019, Figure 23, and
573 in [IEC 60479-1:2018, Figure 22, respectively.

574 NOTE 4 Because the system is autonomous, the restriction of the limitation of touch current under double fault
575 conditions are increased compared to |JEC 61851-23. The system is out of reach (either by clearance or obstacle) in
576 line with IEC 62128-1:2013 and not accessible to humans.

577 The following parameters shall be used:

578 — a human body impedance of 575 Q,

579 — the maximum Y-capacitances of the EV according |SO 17409:2020, and
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580 — a worst-case asymmetric leakage resistance of the EV where energy transfer is still
581 possible.

582 For system B, compliance is checked by design review according to Annex HH.
583 For system C, compliance is checked by the following test.
584 The test setup for system C is shown in Figure 209.

585 Pre-conditions for the test:

586 — For all systems:
587 a) The fault resistance is 575 Q, to represent the human body impedance.
588 b) The EV supply equipment manufacturer shall specify the operating point at which the
589 EV supply equipment has the maximum energy stored in the Y-capacitance between
590 side B live parts (DC+/DC-) and the protective conductor.
591 c) The test setup shall have the maximum EV Y-capacitance (CT7/ CT8) for the operating
592 point specified in step b), as specified by ISO 17409.
593 NOTE 5 The EV supply equipment may switch in more power modules depending on the current demand,
594 and/or put modules in series or parallel due to the voltage demand. This may influence the total Y-capacitance
595 and leakage current.
596 d) Not applicable.
597 Additionally, for system C:
598 e) Approach the test point as specified in step b) according to CC.7.4.
A
ka' - Oscilloscope
O
Differential DC+
OH Probe
lok O ]——PE
e O Differential
Il Probe DC-
lik—
t=3T=3RC ” Switch is
closed
599
600 Figure 106 — Measurement of the touch leakage current

601 The test shall be executed as follows:

602 1) Close Sr13.

603 2) Determine the threshold of Rr6 where the earth leakage current monitoring device (for
604 system A) or IMD (for system C) trips.

605 3) Add £ 10 % to the trip value for Rt6 in order to continuously charge with the maximum
606 allowed asymmetric leakage resistance.

607 4) Wait until the operating point defined in step b) is reached.

608 5) Apply the defined fault resistance Rr5 at the maximum voltage by closing St11.
609 NOTE 6 For system C, the maximum voltage includes the voltage superimposed by the IMD.

610 6) The currents through Rr5 and Rt6 can be determined by measuring the voltage over the
611 known resistance Rt15.

612 7) Measure the discharge curve with an oscilloscope and extract the time constant of the
613 discharge event t; = 3RC and determine Igys = I"j—gk. See Figure 106. Documents
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614 8) Measure the steady state leakage current Irrs.
615 9) Repeat the test by:

616 — closing St11 in step 1),

617 — determining the threshold with Rt5 in step 2),

618 — applying the defined fault resistance Rr6 by closing St13 in step 5),

619 — measuring the voltage over Rr6 in step 6), and

620 — measure Irte in step 8).

621 NOTE 7 The dynamic behaviour of the IMD (for example, switching) might influence this test. It may be
622 necessary to repeat the test a few times to ensure that worst case condition is tested.

623 10) Check the expected results:

624 a) The steady-state leakage current IrTs and Irre measured in step 8) are less than or equal
625 to the DC2 limit (line b) in IEC 60479-1:2018, Figure 22 and Table 13.

626 NOTE 8 In steady-state, the DC2 limit is 25 mA.

627 b) The points (Irus, t) measured in step 7) are less than or equal to the C¢ limit in IEC
628 60479-2:2019, Figure 23, and in IEC 60479-1:2018, Figure 22.

629 NOTE 9 See Figure HH.4 in Annex HH.

630

631 1.102 Basic protection

632 8.1.1 General

633 Replacement:

634 Basic protection in DC EV supply equipment is employed to prevent persons from touching

635 hazardous-live-parts. It shall be provided by one or more of the measures given in 8.102.2,
636  8.102.3, 8.102.4, 8.102.5, and 8.102.201.

637 Addition:

638 1.102.201 Basic insulation provided by air

639  Where basic insulation is provided by air, access to hazardous-live-parts or entering the danger
640 zone shall be prevented by obstacles, protective barriers or enclosures as specified in
641 8.103.202, or by electro-sensitive protection device as specified in 8.103.203, or by protection
642 by clearance as specified in 8.103.201.

643  NOTE As defined in clause 5.2.2.2.

644 8.2 Fault protection

645  8.2.1 General

646 Replacement:

647 Fault protection provides protection against bodily harm due to contact with hazardous electrical
648  energy during and after failure of the basic protection.

649 Fault protection shall be provided by one or more of the following measures:

650 — protective equipotential bonding in 8.103.2 in combination with the protective conductor;
651 — automatic disconnection of supply in 8.103.4;

652 — supplementary insulation in 8.103.5;

653 — electrically protective screening in 8.103.6;

654 — protection by clearance standing surface in 8.103.201;

655 — protection by obstacles in 8.103.202; and

656 — protection by electro-sensitive equipment in 8.103.203.

657 Fault protection shall be independent and additional to those for basic protection. Documents
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Addition:

1.102.201 Protection by clearance standing surface

The wraparound distance and the clearance, according to IEC 60364-4-41:2007, Annex B,
Clause B.3, with a margin of safety, for touching in a straight line from the standing surface or
instep shall be at least 3 m to provide protection against direct contact with live parts of an
automatic coupler as shown in Figure 203.

The clearances given in Figure 203 are minimum values.
NOTE 1 Touching in a straight line implies that live parts are accessible by a person from a standing surface without
use of objects.

NOTE 2 These clearances have been determined on the basis of the arms reach as defined in IEC 60364-4-41 to
which a margin of safety was added.

NOTE 3 The wraparound distance is based on the IEC 62128-1:2013, Figure 3.

NOTE 4 The wraparound distance of 3 m is defined in the vehicle regulation ECE/TRANS/WP.29/2017/138, chapter
7.

Key
a instep d 23 m
b standing surface (for example, platform)

Figure 203 — Minimum clearances to accessible live parts
A marking according to 16.201 shall be applied.

8.2.2 Protection by obstacles

While mechanical connection of automatic coupler is established, the live parts shall not be
accessible to unintentional contact, as defined in the IEC-60364-4-41 with the following
additional clarifications.

NOTE During mechanical connection and mechanical disconnection the exposed voltage is < 60 V. In these phases
there is no need to fulfil the electric shock protection by obstacles.
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683
684 Key
a live segment b obstacle
685 Figure 204 - Protection by obstacles

686 To simulate the shape of human body and to allow test under the vehicle body, the test finger
687  shall be mounted on a straight stick with a length > 0,5 m, this length shall be extended to allow
688  access. This straight stick may access to the axle compartment above the live pads. The model
689 shall not meander within the compartment.

690 The obstacles protection shall be designed in order to prevent from the insertion of the jointed
691 test finger as defined in Figure 206.

692
693
694
695 Key
a live segment b obstacle
c jointed test finger mounted on a straight stick
696
697 Figure 205 — Protection by obstacles test method with the jointed test finger mounted
698 on a straight stick.
699 Documents
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<dS_O) | I) 1

\ A J

| !
700 a b
701 Key

a jointed test finger according to |[EC 60529 test b additional straight stick
IPXXB

702
703 Figure 206 — Jointed test finger mounted on a straight stick
704 NOTE The obstacle can be installed on the vehicle or on the infrastructure. The specific implementation is specified

705  in the [IEC 63407].
706 A marking according to 16.201 shall be applied.

707 8.2.3 Protection by electro-sensitive equipment

708 An electro-sensitive protective equipment (ESPE) provides a protection by causing the EV and
709 the EV supply equipment to revert to a safe condition by means of an emergency shutdown
710 before a person can be placed in the hazardous situation of being in contact with the live parts
711 of an ACD system.

712 The ESPE shall be designed according to the standard IEC 61496.

713 The test of the ESPE is performed with the measurement of the time between the insertion of
714 the jointed test finger (refer to Figure 206) in the approach zone and the time when the voltage
715 drops below 60 V.

716 The approach zone triggering the ESPE (key b in Figure 207) shall provide a distance with the
717 live part of the ACD greater than the distance reached by a human limb within the necessary
718 time between the detection by the ESPE and the safe condition (de-energization time) with an
719 exposed voltage dropping below 60 V DC.

720  The speed of human body parts to be considered is 2000 mm/s as defined in the standard ISO
721 13855.

722
723
724 Key
a live segment b approach zone
725 Figure 207 — Protection by electro-sensitive equipment
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1.105 Requirements of the separated EV supply equipment

8.2.4 General
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Table 112 — Safety provisions for protection against electric shock for EV supply

Replacement:

equipment at side B

Provisions for basic
protection

Protection in absence
of a fault

Provisions for fault protection

Protection in case of a fault

Provisions for special protection

Basic insulation 9:

— (solid) basic
insulation

— basic insulation
by air

— inside barriers or
enclosures

For class | | portions:

—  Protective separation between side A and
side B #:° (8.105.5)

—  Protective equipotential bonding to
accessible conductive parts (JEC 61140,
5.3.3.2), for example, for metal housing?®
(8.105.1), in combination with:

— for system B (BB.14) and system C
(CC.4.6): mechanical robustness of the
equipotential bonding by both:

— minimum cross section of the
protective conductor, and

— using a vehicle coupler according to
[IEC 63407] series.

—  Electrically protective screening (shielding)
between hazardous-live-parts and
accessible surfaces of parts of insulating
material (8.105.5).

—  Protection by clearance standing surface
(8.103.201)

—  Protection by obstacles (8.103.202)

— Protection by electro-sensitive equipment
(8.1.203)

For class Il portions:

— Double or reinforced insulation (8.105.5).

Accessible SELV/PELV circuits

—  Protective separation between side B and the
SELV/PELV circuit, or basic insulation and all
of the conditions given in footnote ¢©
(8.105.5).

—  Protective separation between
side A and side B # ¢ (8.105.5)

—  Continuous continuity checking
of the protective conductor and
de-energization upon loss of
continuity ® 9 (6.3.1.2)

— For system B, the protective
equipotential bonding
withstands the short-circuit

energy ' (8.105.11, BB.14)

— Perform an error shutdown

when an asymmetric or
symmetric insulation fault to
protective conductor occurs,
measured by the IMD 2
(8.105.1)

— Multiple side Bs shall be

separated from each other by
basic insulation 2 f (8.105.1)

— Limitation of steady-state touch
current (B) and impulse current
(C2)2(8.101.4)

— Limitation of Y-capacitance to <
2 000 nF per rail 2 ° (8.105.3)

ISO 17409 Ed. 1.

Conditions:

a8 The EV supply equipment shall provide this provision in order to support the protective provisions of an EV
that is designed entirely as class | equipment or that contains portions that are designed as class | equipment.
This applies even if the EV supply equipment itself is designed entirely as class Il equipment.

The EV supply equipment shall provide this provision in order to support the protective provisions of an EV
that uses limitation of touch energy as provision for fault protection in accordance with ISO 6469-3 Ed. 3 and

This single provision serves simultaneously as:

— fault protection for class | equipment, or class | portions of the system, in case of a failure of the basic
protection between live parts and accessible conductive parts,

— special protection for class Il equipment, or class Il portions of the system, in case of a failure of the
provision for basic protection and a simultaneous failure of the provision for fault protection.

D This provision serves simultaneously:

— to prevent hazards caused by “blinding” of the IMD/leakage current monitoring device for faults occurring
“behind” a broken PE,

— to prevent hazards caused by a loss of equipotential bonding for class | portions of the system.

— the PELV circuit is connected to the protective conductor;
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— no hazardous voltage or touch current occurs (see 8.10.3) in the PELV circuit due to an insulation fault
between the PELV circuit and the DC circuit;

— the IMD or earth leakage current monitoring device detects this insulation fault between the PELV circuit
and the DC circuit, and triggers an error or emergency shutdown.

In order to consider only one EV for calculation of the Y-capacitance (Cy) and in order to prevent interference
caused by multiple IMDs.

For each portion of the EV supply equipment, one of these provisions for basic protection shall be
implemented. See also 5.2 of IEC 61140:2016.

Not applicable.

' This short-circuit energy is a consequence of two independent faults, one from DC+ to the protective conductor
and one from DC- to the protective conductor, of which one occurs in the EV and the other one occurs in the
EV supply equipment.

J Considering 7.3 and 7.4 of IEC 61140:2016.

731

732 8.2.5 Impedance to protective conductor on side B
733 Replacement of the 39 paragraph:

734 The reaction time of the insulation monitoring device or earth leakage current monitoring device
735 shall be according to AA.3.1.2, BB.2.2 of [ Ed 2.0], BB.8 of [Ed 2.0]
736 CC.4.1.4 and KK.4.1.4. The value of the Y-capacitances shall ensure that the reaction time of
737 the IMD or earth leakage current monitoring device is less than the limit. In the side B circuit,
738  the Y-capacitance between DC+ and the protective conductor shall be < 2 000 nF. In the side

739 B circuit, the Y-capacitance between DC- and the protective conductor shall be < 2 000 nF.

740 NOTE 1 The side B circuit Y-capacitance requirements for the EV supply equipment result in a total capacitance
741 of 4 pF.

742 NOTE 2 The vehicle should have a maximum capacity between chassis and DC of 2x2 yF when the EV
743 contactors are closed according to SAE J1772, SAE J3105 and ISO 17409.

744 NOTE 3 Y-capacitance may be added for EMC reasons.

745 NOTE 4 A connector based outlet on the same EV supply equipment shall comply with the Y-capacitance
746 requirement of [JEC 61851-23 Ed 2.0].

747

748 1.105.6 Stored energy
749 IEC 61851-23:2023, 8.105.6, is not applicable.

750 9 Conductive electrical interface requirements

751 IEC 61851-23:2023, Clause 9, is applicable except as follows:

752  NOTE The numbering of the [IEC 61851-1:2017] is followed.
753 9.1  General
754 Replacement:

755  The physical conductive electrical interface requirements between the vehicle and the DC EV
756 supply equipment are as defined in:

757  — Annex A or Annex D of [IEC 63407], for system described in Annex CC case D
758 — Annex B of [IEC 63407], for system described in Annex CC case E

759 — Annex C of [IEC 63407], for system described in Annex KK

760 — System B is under consideration.

761 1.4 Functional description of the universal interface
762 |EC 61851-23:2023, 9.4, is not applicable.

763 9.2 Functional description of a DC interface
764 Replacement:
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765 The DC interface is described in:

766  — Annex A or Annex D of [IEC 63407], for system described in Annex CC case D
767 — Annex B of [IEC 63407], for system described in Annex CC case E

768 — Annex C of [IEC 63407], for system described in Annex KK

769 — System B is under consideration.

770 9.3  Functional description of the combined interface
771 IEC 61851-23:2023, 9.6, is not applicable.

772 9.4 Wiring of the neutral conductor
773 IEC 61851-23:2023, 9.7, is not applicable.

774 1.101 Avoidance of breaking under load
775 Replacement:

776 The automatic couplers are not intended for breaking under load. Disconnecting shall not take
777 place under load under normal operation condition.

778 Automatic couplers may be designed for breaking under load as defined in IEC 63407, these
779 shall be applied in case breaking under load is expected to occur because the normal operating
780 condition cannot be met all the time.

781 In the case of disconnection under DC load due to a fault, no hazardous condition shall occur.

782 NOTE 1 In the case avoidance of breaking under load cannot be achieved, the current can be broken by the
783 ACD. This situation would occur when reducing the current <5 A as a result of a Control Pilot state change from C
784 to A change in accordance with clause CC.4.3, CC.4.4, KK.4.3 or KK.4.4.

785 NOTE 2 The situation will last for < 90 ms after the Control pilot or protective conductor is lost. (CC.4.3).

786 NOTE 3 Disconnection of ACD can be detected when one of the following occurs:

787 - interruption of interlock circuit(s), for example, control pilot, to mitigate electrical arcing and shock
788 hazards;

789 - charging device status is not in end position anymore; or

790 - other means of detecting loss of contact.

791 NOTE 4 When the automatic coupler is used at the limit of the operating window and moves outside the
792 operating window during energy transfer it may result in breaking under load.

793 10 Requirements for adaptors

794 IEC 61851-23:2023, Clause 10, is not applicable.

795 11 Cable assembly requirements

796 IEC 61851-23:2023, Clause 11, is not applicable.

797  NOTE ACD and ACD counterpart assembly requirements are specified in IEC 63407.

798 12 EV supply equipment constructional requirements and tests

799  NOTE The numbering of the [IEC 61851-1:2017] is followed.
800 IEC 61851-23:2023, Clause 12, is applicable except as follows:

801 1.4 IP degrees

802 1.4.2 Degrees of protection against solid foreign objects and water for basic,
803 universal and combined and DC interfaces

804 Addition:
805 Indoor Use:

806 — ACD for case D and E when mated and not mated: at least IP0O. Documents
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807 Addition:
808 Outdoor use:

809 — ACD for case D and E when mated and not mated: at least IP0O.
810 1.7 Dielectric withstand voltage
811

812 1.7.102 Protection against transient overvoltages of atmospheric origin or due to
813 switching

814 Replacement:

815 Any power or digital communication conductors connected to the EV supply equipment shall be
816 protected against lightning or switching events by the use of appropriate means, such as:

817  — surge protective devices (SPDs) within the EV supply equipment;
818 — SPDs within side A of the EV supply equipment;
819  — environmentally protected installations of the EV supply equipment.

820 The EV supply equipment shall be classified with respect to the SPD function installed
821 according to IEC 60364-5-53:2019, Clause 534. This information shall be provided in the
822 installation manual.

823  The selection and erection of SPDs shall be done according to IEC 60364-5-53:2019, Clause
824  534.

825  SPDs shall be according to:

826 — |EC 61643-11 for AC, if any,
827 — |EC 61643-21 for digital communication conductors, if any,
828  SPDs should be according to IEC 61643-41, for DC, if any.

829  Surge protective components (for example, MOV, GDT, TVS) can be incorporated in the EV
830  supply equipment for other reasons. If these components are used as part of an SPD, the SPD
831 shall be tested according to IEC 61643.

832 The EV supply equipment shall provide a protection level at the connection point of the cables
833 connecting the automatic coupler for system B or system C with a rated maximum voltage of
834 the EV supply equipment at side B <1 250 V DC, for example, by using SPDs with a protection
835 level of:

836 — 2500V DC between DC+ and protective conductor

837 — 2500V DC between DC- and protective conductor

838 Between the connection point of the cables connecting the automatic coupler and the interface
839  of the vehicle additional transient overvoltages of atmospheric origin or due to switching can be
840  induced.

841 NOTE Simulations where the SPD located at the base of a pole supporting the ACD, have shown that the additional

842 overvoltage can range from 7 kV (when lightning strikes at 2 m) to close to 0 V (when the lightning strikes at 10 m).
843 As a result it can happen the vehicle is exposed to a transient overvoltage of between 2500 V and 9500 V. IEC 62305
844 can be used to calculate risks regarding lightning strikes.

845  The installation manual of the EV supply equipment shall include the following information for
846 the erection and energy coordination of the SPDs for protection against transient overvoltages
847 at the vehicle connector:

848 — The installation including the EV supply equipment has to provide a protection level
849 between side B live parts (DC+/DC-) and protective conductor (for example, by using
850 SPDs), at the vehicle connector of 2 500 V between DC+/DC- and protective
851 conductor, for example, by using SPDs.
852  — Either:
Documents
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e what types of SPDs are installed in the EV supply equipment, including the
discharge current at which the protection level, or

e that no SPD is installed.

IEC 60364-5-53 provides information for the energy coordination of the SPDs included in
EV supply equipment with upstream SPDs already erected in the supply network.

The IEC 62305 series provides information for protection against lightning. The test class
and the surge/impulse current requirement (I, and/or l;,,) for these devices may be

imp
determined according to the IEC 60364-5-53.

SPDs and other clamping devices limiting the voltage at the side B circuit, between live
parts (DC+/DC-) and the protective conductor, shall have high impedance with a rated DC
withstand voltage higher than the rated maximum voltage of the EV supply equipment at
side B; for example, SPD-assemblies which include one or more “voltage switching type”
SPD between side B live parts (DC+ and DC-) and the protective conductor can meet this
requirement. A simultaneous transient overvoltage during a temporary overvoltage needs
not to be considered, because this temporary overvoltage only occurs for a short period of
time. See Figure 1.

AT Colming ars beyond Fies,
I oo iral of the mfrasinuciune

|
ACD
ACD : u:::lunten:rﬂrt
Yy
+ 51.1

0 I I-EL"——/——

I I Battery
| | DC- | | system

11

Key
V.4 maximum side B voltage between DC+
L,N AC or DC supply network s and DC- of 1 250 V DG
worst case: temporary unbalanced
PE protective conductor Vg5 voltage between DC+ and PE <1 250 V
DC
worst case: temporary unbalanced
DC+ positive terminal of side B V46 voltage between DC- and PE < 1 250 V
DC
DC- negative terminal of side B SDP1, surge protection devices, for example,
SDP2 varistors
R . ; ;
S_INS+’ worst case: Internal insulation .
Rs |ns- resistance = 150 kQ SDP3 protective gap

Figure 1 — Example of an SPD-assembly having one voltage switching type SPD
between side B live conductors (DC+/DC-) and protective conductor

Suitable routing of the side B circuit minimizes induction loops and reduces the creation of
surge voltages internally in side B. The loop area can be minimized by routing the live parts
(DC+/DC-) of the side B circuit close to each other and close to the protective conductor,
and by routing electrical and signal lines together. See .
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877 — Shielding of internal lines, for example, using shielded cables or cable ducts, minimizes
878 internally induced surges in case of long DC cables (> 10 m) or in case DC cables running
879 close to an Lightning-Protection-System (LPS) — shields need to be bonded at either end.
880 — A common earthing and/or bonding network minimize potential differences and may reduce
881 the magnetic field, see |[EC 62305-4.

882 1.102 Power supply cords
883 IEC 61851-23:2023, 12.102 is not applicable.

884 1.108 Components bridging insulation
885 Replacement:

886 Components bridging insulation shall comply with the requirements of the level of insulation,
887 for example, basic, reinforced or double, they are bridging.

888  Components bridging insulation shall meet the requirements in IEC 62368-1:2018, Clause 5.5
889  and be subjected to compliance testing as specified in that clause.

890 SPDs and other clamping devices limiting the voltage at the side B circuit, between live parts
891 (DC+/DC-) and the protective conductor, shall have a rated DC withstand voltage of

892 — 21200V DC for EV supply equipment with a maximum voltage at side B <1 000 V DC,
893 — 21875V DC for EV supply equipment with a maximum voltage at side B > 1 000 V DC.

894 13 Overload and short circuit protection
895 IEC 61851-23:2023, Clause 13, is applicable except as follows:

896 1.101 Short-circuit protection of the DC connection during energy transfer
897  Replacement of bullet a):

898 a) limit the peak current, including transient effects, to:

899 — For system B and system C: < 30 kA at side B live parts (DC+ and DC-) of the vehicle
900 connector.

901 14 Automatic reclosing of protective devices
902 IEC 61851-23:2023, Clause 14, is applicable except as follows:
903  Addition:

904 For case D and case E the EV supply equipment shall not provide automatic or remote reclosing
905  of protective devices.

906 15 Emergency switching or disconnect
907 IEC 61851-23:2023, Clause 15, is applicable except as follows:
908 Replacement:

909 For EV supply equipment with a case D or case E connection an emergency switch according
910  to ISO 13850 is mandatory.

911 Emergency switching or disconnect equipment shall be used either to disconnect the supply
912 network from EV supply equipment and/or to disconnect the ACD (case D) or ACD counterpart
913 (case E) from the supply network.

914 16 Marking and instructions

915 IEC 61851-23:2023, Clause 23, is applicable except as follows:
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1.201 Hazardous voltage marking

Marking the area around the automatic coupler with the international symbol for hazardous
voltage (see Figure 208). The marking shall be placed in such way that it is recognizable from
any direction prior to possible direct contact with the ACD.

Figure 208 - Hazardous voltage logo according to ISO 7010 — W012
101 Specific requirements for EV supply equipment
IEC 61851-23:2023, Clause 101, is applicable except as follows:

101.1 Specific requirements for separated EV supply equipment
16.1.1 Operating ranges for voltage, current, and power at side B
Addition:

— Operating Maximum Wind Speed from all directions
Replacement of NOTE 1:

NOTE 1 ISO 15118-20 specifies which of these parameters need to be communicated to the EV using digital
communication, and how this is accomplished.

16.1.2 Periodic and random deviation (current ripple at side B during CCM)

Table 118 — Current ripple limit of DC EV supply equipment

Replacement:
Frequency ? Present current at side B ()
1125 ADC 1>125 A DC
10 Hz 1,5 App® Ix1,2%°
5 kHz 6 App® Ix4,8%?°
150 kHz 9 App® IX7,2%°
@ Cut-off frequency of the first order low pass filter.
® Absolute maximum limit in Apeak-to-peak

16.1.3 Periodic and random deviation (voltage ripple at side B during CVM)
Addition:

To determine the ripple, only frequencies above 1 Hz are considered.

101.2 Specific requirement for energy transfer with a thermal management system or
thermal sensing only

IEC 61851-23:2023, Clause 101.2, is not applicable.
Addition:

101.201 Temperature of the terminals of the charging connector

The absolute temperature of the power contacts of the automatic coupler shall not exceed the
limits specified in [IEC 63407] for system described in Annex CC and Annex KK. System B is

under consideration.
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947 17 Test methods
948 IEC 61851-23:2023, Clause 102, is applicable except as follows:

949 101.2 General test conditions
950 101.2.3 Test setups
951 Replacement:

952 The general test setup for system C with an automated connection device is shown in Figure
953  209.

»———-EVsupply equipment—-— -~ -~ - - —-—-——————— —+ EV simulator- - ——————————~
I ACD )
I ACD |
_ counterpart |
I T TN |
| ! I X1 |
| | 1 cp | _ S:3 EVCC |
| —— | ~F |
|
| | I ‘[ ' |
| ! I \STG I '
: |
| | |l 60 o— — U B J |
| ! I Drt !
| | 96 B |
| pc+| ! '
L = : : Art S\TL ———gocr =ioce
I'N | @] 8 Ll Ry
DC-] ! — |
: I s : I ’ » * —+0DC- e |DC-
| | |1 I I :
: ! | | 1 (S (S0 (Si11 (S112 ($113 (Sr14 Test |
| | | | load I
| | | - R3 | |R4 [|Ri5_L gy ||R6 Lc, |
| |
] 7T
' | L1 un Oue ! ! - |
| ! I | T i | | !
PET— —— —— — | ——— e — — ——— e ——— - —- -0 PE = PE
I\ | N M I
954 —_ N s
955 Key
L1, N AC or DC supply network D, diode in the test setup
PE protective conductor contact St switch or relay in the test setup
PP proximity pilot conductor contact C; capacitor in the test setup
cP cc:;ontrol pilot conductor contact of system vV, voltmeter in the test setup
DC+ positive terminal of side B R resistor in the test setup
DC- negative terminal of side B Lt inductor in the test setup
SECC 2gﬁ{)rléllligwpment communication U; voltage source in the test setup
EVCC 2|oenc;tr:)|ﬁgreh|cle communication Vg voltmeter in the EV supply equipment
Test load test load according to 102.2.3, unless X voltage source for the proximity pilot
otherwise specified (see Figure 132) T circuit
A; ammeter in the test setup
956 Figure 209 — General test setup for system C with an automated connection device
957 101.2.4 Test load
958 Table 120 — Recommended circuit parameters of the test load
959 Replacement:
Symbol System C
L.3+L4 Up to 100 pH
T T
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C;5 5600 uF
C.6 470 uF
C;7,C:8 2 yF
S;17, ;18 As specified in respective
test
S;19 As specified in respective
test
S;20 Open
S;21 Closed
S22 As specified in respective
test
S.,23, S;24, As specified in respective
S,25, S,26, test
$;27
R;10 Variable
(50 mQ to 100 mQ)
R;11 Variable
(0,1 mQ to 2 mQ)
R;12 10 Q (< 500 V)
50 Q (500 V to 1 000 V)
R;13, R;14 As specified in respective
test
R;15 00
U4 0Vto1250V
u;5 Not used
960
961 201ACD specific requirements
962  The physical conductive electrical interface requirements between the vehicle and the DC EV
963 supply equipment are as defined in [IEC 63407].
964 17.1 Pairing and position verification
965 For case D, pairing between EV and EV supply equipment shall be ensured before the ACD is
966 moved.
967  Additionally, for case D, the position of the vehicle relative to the ACD shall be verified before
968 the ACD is moved to ensure that there can be no possibility of hazardous situations. For
969 example, collision with a moving vehicle or person.
970 NOTE 1 Pairing and position verification have to be ensured before moving the case D ACD to prevent the
971 ACD potentially interfering with normal road traffic and causing a dangerous collision.
972 NOTE 2 Additional positioning information that assists the driver to park is not required, but may be beneficial
973 to make the energy transfer more robust.
974 NOTE 3 ISO 15118-8 requires additional pairing when the conductive connection is made (see 7.2.9.2)
975 17.2 Home position of ACD
976 The ACD shall not interfere with road traffic when in home position. When the ACD does
977 interfere with normal road traffic due to single fault conditions there shall be a warning signal.
978 At the end of the energy transfer session the ACD shall return to its home position within a
979  defined timeframe. The timeframe shall be specified by the manufacturer of the ACD.
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980 When the ACD is not in home position the EV supply equipment shall not initiate a new energy
981 transfer session.

982  Arisk assessment according to ISO 13849-1 is required for the overall system in its environment
983 regarding the situation that the ACD is not in the home position. This risk assessment shall
984 require a specific performance level for home position determination of the ACD.

985 17.3 Loss of power

986 In case the supply power for the actuator of the ACD is lost, the EV supply equipment shall
987 perform an emergency shutdown and the ACD shall return to its home position.

988 NOTE Returning to the home position can be achieved by, for example, a spring or backup battery or can be even
989 done manually.

990 In case of a power outage the ACD shall be automatically returned to its home position within
991 60 s or it shall be possible to manually move the ACD to its home position.

992 17.4 Welding detection

993 The EV supply equipment shall detect welding of its contactors. In case welding is detected it
994 shall not start an energy transfer session.
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995 [ ]

996 IEC 61851-23:2023, Annex AA, is not applicable.
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997 Annex A

998 (normative)

999 DC EV supply equipment of System B with an automated connection device
1000 AA.1 General

1001 Replacement:

1002 Annex BB provides specific requirements for DC EV supply equipment by using an automatic
1003 coupler.

1004  This annex only applies to Category 2 system according to 3.7.205.

1005 The system may only be based on the system B as described in Annex BB of [JEC 61851-23
1006 Ed 2.0].

1007  The maximum system output voltage shall be limited to 1 250 V DC or less dependent on the
1008 components of the system.

1009  AA.2 Circuit diagrams

1010 AA.2.1 Circuit diagram
1011 Replacement:

1012 Figure BB.1 shows the circuit diagram of a system B EV supply equipment used for automatic coupler.
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ff ~7 "-\
I vehicle vehicle I
| _connector_ | inlet |
| i ¥ oA |
| L . S !
| WIFi | T » | WIFi ! |
| | | Lo
I PPD | ] L |
| | | Do |
| | |
PEC1 |
| |
A e |
I c SECC | | evee |!
IN | - ) | | |
| | | i |
| | | | !
| i | | |
| ! | |
I ! ! | |
: | Pre-charge | I I
| | Circuit example : | |
I ———=——db—
| i ‘\!} Rsd g 3 | I I
| S | |
I fP\chsl Fs3 | ssgh L . Dm: e :
| Ot P 1T |y T
| @ : Ei}l Battery ||
L
| - ; | N |
| : e ) |
: : Us1 I : Uv :
: | PE
_____ i e el e S |
:PET ' i R N/ S S
Nec——mmm B 4 Y A /

1013

1014 Figure BB.1 Circuit diagram of a system B EV supply equipment with automatic coupler

1015
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1017 Table BB.1 Definition of symbols of circuit diagram

Symbol Definition Symbol Definition

L, N AC or DC supply network Sg Switch or relay in the EV supply equipment

PE Protective conductor contact Sy Switch or relay in the EV

CP Control pilot conductor contact of Ag Ammeter in the EV supply equipment
system B

PPD Pairing and positioning device Rg Resistor in the EV supply equipment

DC+ Positive terminal of side B Ug IMD of the EV supply equipment

DC- Negative terminal of side B Uy IMD of the EV

SECC Supply equipment communication Vg Voltmeter in the EV supply equipment
controller

EVCC Electric vehicle communication Fs Over-current protection device in the EV
controller supply equipment

PEC1, Power electronic converter T Temperature sensor in the EV supply

PEC3 equipment

Xs1 Voltage source in the EV supply Ty Optional Temperature sensor in the EV
equipment
Pairing and positioning device WiFi Communication between EV  supply

PPD )

equipment and EV

1018 A.11 Requirements of IMD and discharge circuit
1019  |EC 61851-23:2023, BB.2, is applicable.

1020 AA.2.200 Wireless proximity detection

1021 PPD in Figure BB.1 are near-field wireless communication device and shall be used for
1022 proximity detection and ID recognition. The wireless communication shall be initialized after
1023 PPD recognizes each other.

1024 Function to detect the stationary condition (zero speed) of the EV shall be required. ACD shall
1025  only start to mate when immobilization of the EV is confirmed.

1026 A.1.2 Temperature monitoring and the detection of contact reliability

1027  The ACD should have a means to monitor the temperature of the DC+ and DC- rails and to
1028 detect the reliable contact of the ACD by pressure sensing or other methods.

1029 AA.3 Parameters of control pilot circuit
1030 Replacement:

1031 A.1.3 Control Pilot
1032 Figure BB.2 shows the general definitions and functions of the control pilot (CP).
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NOTE1: Switch S3 and resistor R4 are optional.

Figure BB.2 Control Pilot

EV supply equipment starts charging by closing S1 and terminates charging by opening S1.

EV starts charging by closing S2 and terminates charging by opening S2.

Both EV supply equipment and EV can identify whether the PE or CP line is broken or not
between EVSE and EV.

Table BB.2 Control pilot circuit values and parameters

Full document details: 25/30507477 DC

Max. Nominal Min.
Parameter Symbol Unit
value value value
Generator open circuit
U1 \Y 12.6 12 11.4
positive voltage
R1 Q 1030 1000 970
R’ kQ 10.3 10 9.7
Equivalent source R4 kQ 103 100 97
resistance R5 Q 1030 1000 970
EV supply R6 Q 1030 1000 970
equipment
R7 Q 1030 1000 970
Ucp(A) \Y 13 12 11
Ucp(B) \Y 10 9 87
Ucp states detected Ucp(C) \% 7 6 5
Ucp(D1) \Y 4 3 2
Ucp(D2) \Y 2 1.5 1
Equivalent source R2 Q 1339 1300 1261
resistance R3 Q 2822 2740 2658
EV
Diode (D) voltage drop
D1 \Y 0.85 0.7 0.55
(1-10 mA, -40°C to + 85 C)
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