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INTERNATIONAL ELECTROTECHNICAL COMMISSION 224 

____________ 225 

 226 

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM – 227 

 228 

Part 23-3: DC electric vehicle supply equipment for Megawatt charging systems 229 

 230 

FOREWORD 231 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 232 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 233 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC 234 
publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and 235 
Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 236 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 237 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with 238 
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between 239 
the two organizations. 240 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 241 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 242 
Committees.  243 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 244 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 245 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user. 246 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 247 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 248 
the corresponding national or regional publication shall be clearly indicated in the latter. 249 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 250 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 251 
independent certification bodies. 252 

6) All users should ensure that they have the latest edition of this publication. 253 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its 254 
technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature 255 
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, 256 
or reliance upon, this IEC Publication or any other IEC Publications.  257 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable 258 
for the correct application of this publication. 259 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. 260 
IEC shall not be held responsible for identifying any or all such patent rights. 261 

International Standard IEC 61851-23-3 has been prepared by IEC technical committee 69: 262 
Electric power/energy transfer systems for electrically propelled road vehicles and industrial 263 
trucks. 264 
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The text of this document is based on the following documents: 265 

XXX Report on voting 

69/XX/XXX 69/XX/RVD 

 266 
Full information on the voting for the approval of this document can be found in the report on 267 
voting indicated in the above table. 268 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 269 

This document is to be read in conjunction with IEC 61851-1:2017 and IEC 61851-23:2023. 270 

The clauses of particular requirements in this document supplement or modify the 271 
corresponding clauses in IEC 61851-23:2023. Where the text of subsequent clauses indicates 272 
an "addition" to or a "replacement" of the relevant requirement, test specification or explanation 273 
of IEC 61851-23:2023, these changes are made to the relevant text of IEC 61851-23:2023, 274 
which then becomes part of this document. Where no change is necessary, the words "IEC 275 
61851-23:2023, [clause] is applicable" are used, where [clause] indicated the relevant clause. 276 
The new clauses, which are not included in IEC 61851-23:2023, have a clause number starting 277 
from 201, for example 3.201, 201.1, etc. The new annexes of this document are numbered 278 
using triple-alphabet, for example Annex III, to avoid confusion with the annexes in IEC 61851-279 
1:2017 and IEC 61851-23:2023.    280 

In this document, the following print types are used: 281 

– test specifications: italic type. 282 

– notes:  smaller roman type. 283 

A list of all parts in the IEC 61851 series, published under the general title Electric vehicle 284 
conductive charging system, can be found on the IEC website. 285 

The committee has decided that the contents of this publication will remain unchanged until the 286 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 287 
the specific publication. At this date, the publication will be  288 

– reconfirmed, 289 

– withdrawn, 290 

– replaced by a revised edition, or 291 

– amended. 292 

 293 

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. 

 294 

 295 

 296 

 297 
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Introduction 298 

 299 

Responding to the global challenges of CO2 reduction and energy safety, the automobile 300 
industry has started the development and commercialization of heavy duty electric vehicles 301 
(EV). These heavy duty EVs are equipped with significantly larger batteries than passenger 302 
cars or light commercial vehicles. The charging power provided by standards published before 303 
the publication of this standard, does not allow recharging of these batteries within the time 304 
needed for a commercial application of heavy duty EVs – especially considering long routes 305 
with limited time for intermediate charging. Consequently, this standard allows for superior 306 
charging power up to several megawatts and describes the related safety and interoperability 307 
requirements. Table 201 shows the comparison between IEC 61851-23 and this document. 308 

Table 201 – Comparison between IEC 61851-23 and IEC 61851-23-3 309 

Topic IEC 61851-23 IEC 61851-23-3 

Rated maximum voltage of the EV 
supply equipment at side B (EV 
side) 

1 000 V 1 250 V 

Rated continuous current of the EV 
supply equipment at side B (EV 
side) 

maximum as defined in IEC 
62196-3:2022 

as defined in IEC TS 63379:202X 

Basic signalling CP and PP (Annex CC) CE and ID 

Digital communication HomePlug GreenPHY (Annex CC) 
with ISO 15118-2, ISO 15118-20 
or DIN 70121 as application layer 

Ethernet 10BASE-T1S with ISO 
15118-20 as application layer 

 310 

Although the system described in this standard has been developed for heavy duty EVs, its 311 
application is not limited to these in principle. 312 

The standard at hand for the EV supply equipment is accompanied by standards for the coupler 313 
interface and the vehicle side. 314 

315 
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM – 316 

 317 

Part 23-3: DC electric vehicle supply equipment for Megawatt charging systems 318 

 319 

1 Scope 320 

Replacement: 321 

This part of the IEC 61851 series, together with [IEC 61851-1 Ed. 3] and [IEC 61851-23, Ed. 322 
2.0], applies to the EV supply equipment to provide energy transfer between the supply network 323 
and electric vehicles (EVs), with a rated maximum voltage at side A (supply network side) up 324 
to 1 000 V AC or up to 1 500 V DC and a rated maximum voltage at side B (EV side) up to 1 325 
250 V DC.  326 

NOTE 1 A rated maximum voltage of the EV supply equipment at side B of 1 500 V DC is under consideration. 327 

This document specifies the EV supply equipment of Megawatt Charging System (MCS) 328 
equipped with a coupler according to IEC TS 63379. Systems different to system MCS using a 329 
coupler specified in IEC TS 63379 are under consideration. 330 

Requirements for bidirectional power flow systems are under consideration. 331 

This document does not cover all safety aspects related to maintenance. 332 

Requirements for systems not providing protective separation between side A (supply network 333 
side) and side B (EV side) are under consideration. 334 

The requirements for digital communication between the EV supply equipment and the EV for 335 
control of energy transfer are defined in ISO 15118-101 and ISO 15118-20.  336 

The specific requirements for EV supply equipment with multiple side Bs (EV sides) are 337 
provided in Annex FF. 338 

General information of communication and the energy transfer process is described in 339 
Annex GG. 340 

General information on the touch current and touch impulse current is provided in Annex HH. 341 

EV supply equipment in compliance with this document is not intended to provide energy 342 
transfer to a single EV using: 343 

– multiple vehicle connectors of the same EV supply equipment; or 344 

– multiple EV supply equipments. 345 

Requirements for such use case are not specified in this document, but are under consideration. 346 

NOTE 2  The safety requirements of vehicle during charging are specified in ISO 5474 series. 347 

 

1 Under preparation. Stage at the time of publication: ISO/DIS 15118-10:2024 
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NOTE 3  Requirements for an optional automated connection of system MCS are under preparation in IEC 61851-348 
27. 349 

Requirements for EVs mated to an EV supply equipment according to this document are 350 
specified in ISO 5474-3:2023, Annex B. 351 

2 Normative references 352 

IEC 61851-23:2023, Clause 2 is applicable, except as follows: 353 

Addition: 354 

IEC TS 63379:202X, Vehicle connector, vehicle inlet and cable assembly for megawatt DC 355 
charging 356 

ISO 15118-10:202X, Road vehicles – Vehicle-to-grid communication interface – Part 10: 357 
Physical layer and data link layer requirements for wired ethernet communication 358 

ISO 15118-20:2022, Road vehicles – Vehicle-to-grid communication interface – Part 2: 2nd 359 
generation network layer and application layer requirements 360 

ISO 15118-20:2022/AMD1:202X, Road vehicles – Vehicle-to-grid communication interface – 361 
Part 2: 2nd generation network layer and application layer requirements 362 

IEEE 802.3-2022, IEEE Standard for Ethernet 363 

Open Alliance Inc., Channel and components - Requirements for 10BASE-T1S link segments 364 
[online], version x.x, 2024. Available at: https://opensig.org/ (TBD)2 365 

3 Terms and definitions 366 

IEC 61851-23:2023, Clause 3, is applicable except as follows: 367 

3.3 Functions 368 

3.3.1  369 

Replacement: 370 

charge enable conductor (identification: CE) 371 
conductor incorporated in a cable assembly, which, together with the protective conductor, is 372 
part of the charge enable circuit 373 

3.3.5  374 

Replacement: 375 

insertion detection function (identification: ID) 376 
electrical or mechanical means to indicate the insertion state of the vehicle connector in the 377 
vehicle inlet of the EV and/or to indicate the insertion state of the EV plug in the EV socket-378 
outlet of the EV supply equipment 379 

 

2 Document under development. 
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4 General requirements 380 

IEC 61851-23:2023, Clause 4 is applicable, except as follows: 381 

Addition: 382 

Unless otherwise specified in this document: 383 

– the requirements and tests for system C in IEC 61851-23:2023 apply for system MCS, and 384 

– all references in IEC 61851-23:2023 to “Annex CC” are replaced by “Annex CC of IEC 385 
61851-23-3:202X”. 386 

EV supply equipment with a rated continuous current at side B ≥ 500 A: 387 

– in the voltage range: 500 V DC ≤ voltage at side B ≤ 1 250 V, the EV supply equipment shall 388 
provide the rated continuous current at side B or rated continuous power at side B, and 389 

– in the voltage range: 400 V DC ≤ voltage at side B < 500 V DC, the EV supply equipment 390 
shall be capable of continuously providing a current at side B ≥ 500 A. 391 

EV supply equipment with a rated continuous current at side B < 500 A shall provide: 392 

– the rated continuous current at side B or rated continuous power at side B in the voltage 393 
range: 400 V DC ≤ voltage at side B ≤ 1 250 V. 394 

5 Classification 395 

IEC 61851-23:2023, Clause 5 is applicable, except as follows: 396 

Replacement: 397 

5.101 Characteristics of EV supply equipment 398 

5.101.3 System 399 

The EV supply equipment shall be classified according to the system: 400 

– System MCS (see Annex CC). 401 

6 Charging modes and functions 402 

IEC 61851-23:2023, Clause 6, is applicable, except as follows: 403 

6.3 Functions provided in Mode 4 404 

6.3.1 Mandatory functions in Mode 4 405 

6.3.1.1 General  406 

Replacement:  407 

The EV supply equipment shall supply a DC current and voltage to the EV battery system 408 
according to an EVCC request.  409 

The following functions shall be provided by EV supply equipment as given below: 410 

– continuous continuity checking of the protective conductor according to 6.3.1.2;  411 
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