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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 24: Digital communication between a DC EV supply equipment and an
electric vehicle for control of DC charging

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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 61851-24 has been prepared by IEC technical committee 69:
Electrical power/energy transfer systems for electrically propelled road vehicles and industrial
trucks.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

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

a) Annex A and Annex B have been updated in line with IEC 61851-23:202X and relevant
standards;

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

CD Report on voting
69/XX/CD 69/XX/CC
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Full information on the voting for the approval of this document can be found in the report on
voting indicated in the above table.

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

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.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

| The National Committees are requested to note that for this publication the stability date |
is 2026.

‘ THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED ‘
AT THE PUBLICATION STAGE.
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 24: Digital communication between a DC EV supply equipment and an
electric vehicle for control of DC charging

1 Scope

This part of IEC 61851, together with IEC 61851-23, applies to digital communication between
a EVSE and an electric road vehicle (EV) for control of conductive DC power transfer, with a
rated supply voltage up to 1 000 V AC or up to 1 500 V DC and a rated output voltage up to 1
500 V DC.

This document also applies to digital communication between the DC EV charging/discharging
station and the EV for system A, as specified in Annex A.

The EV charging mode is mode 4, according to IEC 61851-23.

Annex A, Annex B, and Annex C give descriptions of digital communications for control of DC
charging specific to DC EV charging systems A, B and C as defined in IEC 61851-23.

2 Normative references

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

IEC 61851-23:202X, Electric vehicle conductive charging system — Part 23: DC electric vehicle
supply equipment

ISO TR 8713, Electric propelled road vehicles — Vocabulary

ISO 11898-1:2015, Road vehicles — Controller area network (CAN) — Part 1: Data link layer and
physical signaling

ISO 11898-2:2016, Road vehicles — Controller area network (CAN) — Part 2: High-speed
medium access unit

ISO 15118-2:2014, Road vehicles — Vehicle to grid communication interface — Part 2: Network
and application protocol requirements

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

ISO 15118-20:202X AMD1, Road vehicles — Vehicle to grid communication interface — Part 20:
2nd generation network layer and application layer requirements AMENDMENT 1: AC DER
service, MCS service, and improved security concept

ISO 15118-202:2022, Road vehicles — Vehicle to grid communication interface — Part 202:
Extensible SECC Discovery Protocol and Event Notification Protocol

DIN TS 70121:2024, Electromobility — Digital communication between a DC EV charging station
and an electric vehicle for control of DC charging in the combined charging system

6
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO TR 8713 and the
following apply.

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

* |EC Electropedia: available at http://www.electropedia.org/
* ISO Online browsing platform: available at http://www.iso.org/obp
This clause of IEC 61851-23:202X is applicable except as follows:

Addition:

3.1

parameter

single piece of information relevant to charging control, and that is exchanged between a EVSE
and an EV using a form of digital communication

3.2

signal

data element that is communicated between a EVSE and an EV using any means other than
digital communication

4 System configuration

The system configuration shall be in accordance with GG.2(TBD) of IEC 61851-23:202X.

5 Digital communication architecture

In this document, two digital communication architectures are used:

— based on CAN using a dedicated data communication circuit; CAN protocol is given in
ISO 11898-1. Refer to Annex A and Annex B for specific implementation details.

— based on Homeplug® Green PHY™1 (see IEEE 1901) over the control pilot line; refer to
Annex C for specific implementation details.

6 Charging control process

H.3 of IEC 61851-23:202X provides general information on the charging process and the state
of EVSE.

Specific requirements of charging process are given in A.4 and A.6.3 for system A, B.4 for
system B, and C.3 for system C in IEC 61851-23:202X respectively.

7 Overview of charging control

The digital communication of DC charging control covered by this document is as shown in
Figure 1, identifying the SECC (supply equipment communication controller) and EVCC (EV
communication controller), as defined in IEC 61851-23. This document does not cover the

Homeplug® and Green PHY™ are examples of suitable products available commercially. This information isgivenfor
the convenience of users of this document and does not constitute an endorsement by IEC of these products.
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control protocol internal to the EVSE, nor the vehicle, such as power control protocol for AC/DC
inverter of EVSE and battery management control in the vehicle.

vehicle| vehicle

connector| inlet

interface

Digital communication

—

interface

(
SECCHH

|

|

Digital communication

\
JI— EVCC
|

~ —_— - — — — —_ — =

—_—_—— - — =

Figure 1 — Digital communication between a EVSE and an electric vehicle for control of

DC charging

8 Exchanged information for DC charging control

This clause describes information which shall be exchanged between a EVSE and a vehicle
during the charging process according to IEC 61851-23. The information in Table 1 is common
to all systems described in Annex A, Annex B and Annex C. Each information listed in Table 1
is defined as a parameter in each annex. Each system can have additional parameters, and
these parameters are defined in each annex.

Table 1 — Exchanged information for DC charging control

Relevant
requirement

test before charging

No. Information Description in IEC 61851-23:
202X
a1 Current request for the controlled Exchange of current value requested by
current charging (CCC) system EV 6.3.1.7
a-2 Voltage request for the controlled Exchange of voltage value requested by
voltage charging (CVC) system EV
. Exchange of maximum rated voltage value | 6.3.1.7
a-3 | Maximum rated voltage of EVSE of EVSE 6.3.1.10
. Exchange of maximum rated current value 6.3.1.7
a-4 | Maximum rated current of EVSE of EVSE 6.31.10
L Exchange of software version of a
b-1 | Communication protocol .
charging system
b-2 | Maximum voltage limit of EV Exchapge of maximum voltage limit value 6.3.1.10
of vehicle. 6.3.1.12
EV minimum current limit, only for
b-3 | the controlled voltage charging Under consideration
(CVC) system
Implementation of optional control Exghange qurmahon about‘ available 6.3.1.10
b-4 . optional function, such as high current
function . 6.3.2.8
control and dynamic control.
Exchange of the result of insulation check
before charging
c Insulation check result 6.3.1.11
- If insulation check fails, a signal is sent
that charging is not allowed.
d Short circuit test before charging Exchange of information on short circuit 6.3.1.14
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Relevant
requirement

No. Information Description in IEC 61851-23:
202X
. Exchange of information on charge stop 6.3.1.15
e Charging stopped by user command by the user of EVSE
Exchange of EV supply equipment real
f EV supply equipment real time time available load current for demand 6.3.2.8
available load current (optional) management. Required for system
providing that function.
Detection of loss of digital communication
L . - If a receiver does not get information
g | Loss of digital communication expected to receive within time out period, | 6-3-1.5
it is considered as loss of digital
communication.
Notification of zero current confirmed
. - Station informs EV that low current
h-1 | Zero current confirmed condition has been met (to allow the 6.3.1.18
opening and welding check of EV G' 34
contactors by EV) o
h-2 | Welding detection Exchange of mfprmatlon on the whole
process of welding detection
i1 Normal shutdown Termination of.the charging process not 6.3.1.18.2
caused by a failure
i-2 | Error shutdown Termination of the charging process 6.3.1.18.3

caused by a failure
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Annex A
(normative)

Digital communication for control
of DC EV charging system A

A.1 General

This annex shows the specification of digital communication for control of the EVSE of system
A (in this annex, referred to as "System A station" or "station") as specified in Annex A of IEC
61851-23:20—. More detailed information on System A is defined in IEEE 2030.1.1.

This annex is also applicable to the DC EV charging/discharging station of system A.

NOTE Technical Specifications of CHAdeMO 2.0.1, Amendment 1 2020, provides additional information on system
A. Available at https://www.chademo.com.

A.2 Digital communication actions during charging control process

The communication actions and parameters according to the charging control process as
defined in Table A.15 of IEC 61851-23:20— are shown in Table A.1.

10
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Table A.1 — Communication actions and parameters during DC charging

control process between system A station and vehicle (7 of 3)

Charging Digital Parameter
control State High level action at system level @ icati i
stage g y communication action From EVSE From vehicle
DC-A Vehicle unconnected None N/A N/A
DC-B1 Connector plugged in None N/A N/A
Wake up of DCCCF and VCCF None None (default CAN)
DC-B1 ; i
Communication data initialization Preparation for digital (default CAN) (default CAN)
communication
—  Control protocol number
(o)}
._5 —  Control protocol number —  Total capacity of battery
% — Available output voltage —  Maximum battery voltage
©
c S — Available output current —  Maximum charging time
o T o . L N -
= DC-B{1— |Communication established, Exchange of charging control |~  Battery incompatibility - Target battery voltage
N parameters exchanged, and i
[ DC-B2 compatibility checked parameters - Energizing state —  Vebhicle charging enabled
£ — ldentifier of welding detection — Minimum charge current
—  Threshold voltage — Estimated charging time
—  Charging stop control — Vehicle status
— Charged rate
DC-B2 Notification of state of -
< —DC-B3 Connector latched charging progress —  Energizing state None
o =
o ; ; )
s g DC-B3 Insulation resistance check for DC None —  Charging system error None
< o power line
Cp
5 j .
DC-B3 Pre-charge (depending on the system N/A N/A N/A

architecture)

11
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Table A.1 (2 of 3)

Charginlg S A Digital Parameter
contro tate High level action at system level i oath ;
stage g y communication action From EVSE From vehicle
DC-C or Vehicle side contactors closed Notification of vehicle main None — Vehicle status
DC-D contactor closed status
—  Station status
—  Output voltage
= L Output current — Charging current request
Q DC-C or Charging by current demand (for CCC) Not|f|c_:at|on of request value of Remaining charging time — Charging system error
» DC-D charging current (or voltage) . f .
c — Station error — Parking status of the vehicle
g — Charging system error
> —  Charging stop control
@
s Do-Cor | Charging by voltage demand (for CVC) |N/A N/A N/A
—  Station status
DC-C,(D) . Request of energy transfer — Charging stop control . .
—DC-B1 Current suppression shut-off ~  Output voltage - Vehicle charging enabled
—  Output current
DC-B'1 Zero current confirmed Notification of energy transfer |- Statlop status
shut-off —  Charging system error
DC-B'1— . . .
. DC-B'2 Welding detection (by vehicle) None None
Q DC-B’'2 Vehicle side contactors open None None — Vehicle status
©
&)
c DC-B’2 DC power line voltage verification Notification of present voltage |~ OUtpu.t yoltage None
g - Energizing state
2 DC-B’3 Connector unlatched Notification of connector None None
& unlatch status
DC-B’'4 End of charge at communication level Termmat_e the digital None None
communication
DC-A Connector unplugged N/A N/A

12
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