IEC TS 61851-3-4

Edition 1.0 2023-07

TECHNICAL
SPECIFICATION

colour
inside

Electric vehicles conductive charging system —

Part 3-4: DC EV supply equipment where protection relies on double or
reinforced insulation — General definitions and requirements for CANopen
communication

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 43.120 ISBN 978-2-8322-5730-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC TS 61851-3-4:2023 © IEC 2023

CONTENTS

O T T 1 I PP 8
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns 10
1 ST e o] o 1T PO PP 12
2 NOIMAtiVE FEFEIENCES .. oeieiiei e 12
3 Terms and definitioNs ... 13
4 Symbols and abbreviated termMS .. ... 16
5 General conditions for the tests . ... 17
6 Physical layer specification........ ..o 18
6.1 LT a1 =Y PP 18
6.2 Medium ACCESS UNIt ..o e 18
6.3 TraNSMISSION FATES . .. 18
6.4 Node-ID asSSigNMENt ... e 18
6.5 NETWOIK tOPOIOGY ..ottt 19
6.6 A WY ot 19
T ErTOr NandliNg .. oo 19
7.1 LT a1 = PP 19
7.2 Enhancement of the emergency message handling...........coooiiiiiiiiicinen, 19
7.3 Pre-defined error field ... ... 21
7.4 ErrOr DERAVIOUN .. s 21
7.5 Additional €rrOr COAES ...t e e 22
8  Operating PrinCiPIeS .o e 23
8.1 LT a1 = PP 23
8.2 Functional desCription . ... . 23
8.2.1 GBNEIAL .. 23
8.2.2 Voltages, currents, 10ads ... ..o 23
8.2.3 Activating of the energy management system (EMS) ..., 24
8.2.4 Connection and disconnection of deviCes .........cooviiiiiiiiiiiiiiii e 25
8.2.5 B 1= o LR 25
8.3 Use case specific definitions for EMSS in EVS....cc.oooiiiiiiiiiiii e 25
8.3.1 GBNEIAl e 25
8.3.2 EMS in operation ... 25

8.3.3 Design and implementation for EV supply system configurations Types
S PR 26
8.4 Virtual architecture of the EMS ..., 31
8.4.1 GBNEIAL L. s 31
8.4.2 Standard virtual EMS control network ... 31
8.4.3 General application object (GAO) ... 32
8.4.4 Energy management system controller (EMSC) .........coooiiiiiiiiiiiiiiieeeens 33
8.4.5 Voltage converter unit (VCU) ... 33
8.4.6 Battery Sy S M. 33
8.4.7 Security unit (OPtIoNAl) .. .. 34
8.4.8 Manufacturer-specific virtual devices (optional) .........cc.coooiiiiiiiiiiii 34
9 Finite state automaton (device Modelling)........coiuiiiiiiii i 34
9.1 LT 1= - T PPN 34
9.2 EMS finite state automaton (FSA) ... 35
9.2.1 State definition ... 35



IEC TS 61851-3-4:2023 © IEC 2023 -3-

9.2.2 Transitions of the EMS FSA .. .. e 37
10 General CANopen communication capabilities in EMSs ... 38
10.1  NetWork ManagemMeEnt ... e 38
10.2  SDO COMMUNICAtION ..o e e 39
10.3  PDO COMMUNICATION .. ouiiti e e e et et et et e e e eaaes 39
104  BOOOAUET .. e 39
10.4.1 LY o= = | P 39
10.4.2 Bootloader MOde ... ... 39
10.4.3 Starting and stopping the application program ... 40
10.4.4 Application program file format .............ooiiiiii i 41
10.4.5 Error Management .. ... e 45
11 Representation of analogue values ... ... 45
T T 7= o =Y =Y S 45
11.2 Representation of generic analogue values............cooiiiiiiiiiiii i, 45
11.2.1 =T o= ) 45
11.2.2 BLI=] 0] o= = L0 45
11.2.3 Temperature rate (AT) .o 45
11.2.4 B L =T e F= 12 PP PTUPTP 45
11.2.5 TIME (MINULES) oo e e e e e ae e 45
11.2.6 TIimMe (MIllISECONAS) ...t 45
11.3  Electrical-related analogue value representation...............coooiiiiiiiiiiini e, 46
11.3.1 L1015 1= 0 46
11.3.2 EleCtriC CNarge. . o i 46
11.3.3 Electric charge (for statistical purposes) .......ccoeviiiiiiiii e, 46
11.3.4 Electric charge rate ... 46
11.3.5 Energy power (for statistical purpoSes) .......coouviiiiiiiiiiii e 46
11.3.6 E NI gY POWET ot 46
11.3.7 L =0 [ U= o VoY S 46
11.3.8 P O BT e 46
11.3.9 P OW BT a0 . e 46
11 810 RS S O it 46
1. 3011 VO A i e 46
11.4 Mechanical-related analogue value representation (optional).............cccoeiiiiinni. 46
11.4.1 Angle/circular POSITION ... 46
11.4.2 DiStanCe (10NQ) .uuiiiiii i 47
11.4.3 DistanCe (SNOI) couini e 47
11.4.4 F O e 47
11.4.5 Rotational SPEEA.......ouiei 47
11.4.6 ReVOIULIONS .o 47
11.4.7 I o = 47
11.4.8 Y=Y 1T 1 S 47
11.5 Optical-related analogue value representation — Colour/brightness ....................... 47
Annex A (informative) System architecture and use cases ............ccoeviiiiiii i, 48
A.1 LT 1= - T PPN 48
A.2 Application profile for EMS ... ..o 48
A.21 LT o= = | P 48
A.2.2 Maximum possible devices on a virtual EMS control network ......................... 48
A.2.3 Minimum virtual EMS control network ........ ... 49

A.3 General application ObJECT.........iii i 50



-4 - IEC TS 61851-3-4:2023 © IEC 2023

A.3.1 (T U= - | PP 50
A.3.2 Motor control UNit.... ... 50
A.3.3 Load mMonitoring UNit ... ..o 50
A.3.4 (T T=T =1 (o] UL ) S PP 51
A.3.5 Load UNit oo 51
A.3.6 I O T P 51
A.3.7 S NSO LNt et e 51
A.3.8 (T 1 (=1 VPP 51
A.3.9 IEC 61850 Qat@WaY ....ovniiiiii e 51
A.4 Use cases (INfOrmative) ... 51
A.4.1 BV USB CaAS ot 51
A.4.2 StatioNary USE CaASE . v 52
Annex B (normative) Energy management system controller (EMSC)............ccooviiiiiiiinnnn. 55
B.1 GBNEIAl . e e 55
B.2 ObjJeCt diCtiONAIY . e 55
B.2.1 GBNEIAl e 55
B.2.2 NMT communication ObJeCtS ....cciiiii e 55
B.2.3 Produced application objects ... 56
B.2.4 Consumed application objects ... 59
B.3 Tasks Of @N EMSC ..o e 64
B.3.1 GBNEIAl e 64
B.3.2 A U e e 65
B.3.3 Compatibility ChecCK..... ... 65
B.3.4 Releasing deViCeS ..o 65
B.3.5 ST 1STCT o o 0T Yo = T PP 66
Annex C (informative) Implementation guidelines......... ..o 67
CA1 BN Al e e 67
C.2 LI L1011 T F- PRSPPI 67
C.2.1 (7Y U= - | PP 67
C.2.2 A U e e 67
C.3 Master hanAliNg ..o e 67
C.3.1 GBNEIAl e 67
C.3.2 Detecting master availability ... 67
C.3.3 EMSC SDO handling ....ovuiiiiee e e 67
C4 Design of voltage converter unit communication for EVs ..., 68
C.4.1 U LYo ot = =1 =Y S P 68
C.4.2 Recommended power transfer protoCol..........ccooiiiiiiiii 69
Annex D (normative) Power management via "sleep” .......c.ooiiiiiiiiiiii e, 79
D.1 LCT=Y o L=Y - | PPN 79
D.2 Operation PriNCIPIES .. cu.ii i 79
D.2.1 GBNEIAl e 79
D.2.2 Pre-CoNitioNS .....iuii 79
D.2.3 Finite state automaton for power management..................ccoooiiiiiiiiiiiii e, 79
D.3 Y=Y VA o7 =Y PPN 81
D.3.1 (7Y 1= - | PP 81
D.3.2 Service "query sleep objection" and "sleep objection" ... 81
D.3.3 SErVICE St SIEE P oo i 82
D.3.4 S erVICE "WaKE-UP e 83

D.3.5 Service "request SIEeP .. e 84



IEC TS 61851-3-4:2023 © IEC 2023 -5-

D.4 POt COIS e 84
D.4.1 Protocol "query sleep objection” ... 84
D.4.2 Protocol "sleep objection” ... ... 84
D.4.3 ProtocCol Set MSlE P .o 85
D.4.4 ProtoCol "WakKe-Up" ... 85
D.4.5 Protocol "request SlIEep ..o 87

D.5 Power management timing — Sleep/Wake-Up ........cooiiiiiiiiiiin e, 87

D.6 Miscellaneous timinNg ValUeS.... ..o e 88

Annex E (informative) Handling of multiple energy loads/sources............ccooviviiiiiiiieinnennn.n. 89

E.1 LT a1 = PP 89

E.2 Consecutive power transfer to battery systems without power loss........................ 89

E.3 Parallel charge and discharge ... 90

Annex F (normative) Communication CONNECLOr ........ccuiiiiiiii e 92

F.1 LT a1 = PP 92

F.2 Configuration of 4-I1 for configuration type B .........ccooiiiiiii 92

F.3 N L O o [T o7 1 o 4o o 93

F.4 107010010018  alTe2=Y 1Te] g eTo] oY =T o1 (o ] T 98

Annex G (informative) Orientation ... ... 100

GA1 LT =Y o =T T 100

G.2 Orientation definitions for pedal driven EVs.........oo 100

G.3 Orientations for non- pedal driven EV applications ...........c.ccooiiiiiiiiiiineen, 100

BB O G AP Y e 102
Figure 1 — Protocol emergency write for energy management applications............................ 20
Figure 2 — EV supply system cConfiguration type A . ... 27
Figure 3 — EV supply system configuration type B.........cooiiiiiiiiii 28
Figure 4 — EV supply system cGonfiguration type C ..o 29
Figure 5 — EV supply system configuration type D ........c.ciiiiiiiiiiiii e, 29
Figure 6 — EV supply sytem configuration type E ..., 30
Figure 7 — EV supply system configuration type F ... 30
Figure 8 — Conversion device for configuration type C ..o 31
Figure 9 — Virtual standard architecture of the EMS ..., 32
Figure 10 — Remote and 10Cal CONtrol... ... 35
o U =Y I B Y S B i P 37
Figure 12 — Flow chart for switching between bootloader mode and application .................... 40
Figure 13 — Application Program ... e e 41
Figure 14 — Program identifier 1. ... 41
Figure 15 — Program identifier 2. ... 41
Figure 16 — Program identifier 3. . ..o e 42
Figure 17 — Program identifier ... 42
Figure 18 — Program identifier 5. ... ..o 42
Figure 19 — Example for program identifier handling ..o 43
Figure 20 — ODbjJeCT STrUCTUIE. . ..iue e e 47
Figure A.1 — Virtual maximum architecture of the EMS.............cooiiiii e, 49

Figure A.2 — Virtual minimum architecture of the EMS .. ..., 50



-6 - IEC TS 61851-3-4:2023 © IEC 2023

Figure A.3 — EMS application in EV ... 52
Figure A.4 — Typically stationary photovoltaic hybrid off-grid application....................c....... 53
Figure A.5 — Use case according to self-consumption regulation............c...ccoooiii, 54
Figure B.1 — Value STrUCTUIE ... e e e e aaenas 56
Figure B.2 — ODbjJeCt SITUCTUIE .....eiei e e 57
Figure B.3 — Value StTUCIUIE ... e 58
Figure B.4 — Value StTUCIUIE ... e 64
Figure C.1 — Voltage converter unit used as power supply for EV ........ccooiiiiiiiiiiiiiiiins 69
Figure C.2 — Sequence diagram for startup of the connection .................cooiiii . 70
Figure C.3 — Sequence diagram "New device connected" ..........ccoooiiiiiiiiiiiiii e 71
Figure C.4 — Preparation of the power transfer procedure ... 72
Figure C.5 — Configuration of limitations ............ccoiiiiiiii e, 75
Figure C.6 — Start up procedure for initiate power transfer.............cccooiiiiiiiii i, 76
Figure C.7 — Power transfer in progress ... ... 78
Figure D.1 — Power management FSA ... e 80
Figure D.2 — "Sleep" inhibited by objection ..o, 82
Figure D.3 — Transition into "sleep" without objection............ccoiiii i 82
Figure D.4 — Execution of "query sleep objection" service for a device in "sleep" .................. 83
Figure D.5 — Execution of "wake-Up" SErVICe ..ot 83
Figure D.6 — Execution of "request Sleep” SErviCe .......coiuiiiiiiiiiiii e, 84
Figure D.7 — Protocol "query sleep objection” ... 84
Figure D.8 — Protocol "sleep objection” ... 85
Figure D.9 — ProtoCol Set "SlEep . .ou i 85
Figure D.10 — ProtoCol "Wake-Up" ... e 86
Figure D.11 — ProtoCol "Wake-Up" ... e 86
Figure D.12 — Protocol "request sSleep ..o 87
Figure D.13 — "Query sleep objection" protocol timing........c..ccoiiiiiii 87
Figure F.1 — Configuration 4-1l communication only ...........c.cooiiiiiiiii e, 93
Figure F.2 — Position Of NF C ... e e 95
Figure F.3 — LatChing AeVICE .....ieeiiii e 96
Figure F.4 — Position of NFC in vehicle inlet and socket-outlet according to IEC TS

B2169-4:2019 Sheet d-ll ... e 97
FiQUIE F.B — OV I VIBW . e it e e e e e e e e aas 97
Figure F.6 — Communication connector details...........cooooiiiiiiii 98
Figure F.7 — Overview of communication CONNECtOr ...........coiiiiiiiiiiiii e 99
Figure G.1 — Orientation definition for EVS ..o 100
Figure G.2 — Position of axes relative to orientation ... 101
Table 1 — DRI EV supply equipment and external device node-ID assignment ...................... 19
Table 2 — Value definition for EMCY MESSAQE ....cuiiviiiiiiiiiie e 21
Table 3 — Additional €rror COUES .. .. 22
Table 4 — State desCriplion ... e 36

Table 5 — EVENnts and aCtioNS ......oviiiii e 38



IEC TS 61851-3-4:2023 © IEC 2023 -7 -

Table 6 — Value definition ... e 44
Table B.1 — Value definition ... e 56
Table B.2 — Object desCription ... ... i 57
Table B.3 — ENtry desSCriplion ... e e 57
Table B.4 — Value definition EV type ..o 57
Table B.5 — Value definition Speed.. ... 58
Table B.6 — Object desCription ... e 58
Table B.7 — ENtry desSCriplion ... e 58
Table B.8 — Value definition ... ..o 59
Table B.9 — Object desCription ... e 59
Table B.10 — ENtry desCriplion ... ... 59
Table B.11 — Value definition .. ... 60
Table B.12 — Object desCription ......couiiii e e 60
Table B.13 — ENtry desCriplion ... ... 61
Table B.14 — Value definition ... e 62
Table B.15 — Object desCription ......couiiii e e 62
Table B.16 — Entry desCriplion ..o 63
Table B.17 — Value definition ... e 64
Table B.18 — Object desCription ... e 64
Table B.19 — Entry desCriplion ..o 64
Table B.20 — Compatibility CheCK ........ovii e 65
Table C.1 — Data transfer from battery system to VCU'S ... 73
Table C.2 — Additional parameters relevant for power transfer process ...........coccooiiiiinn. 73
Table C.3 — Additional parameters relevant for power transfer process...........coccoeeveieinennn.n. 73
Table C.4 — Most important parameters for limiting ..o, 74
Table C.5 — Limit calculation for battery systems ..o, 75
Table C.6 — Data transfer from battery t0 VCUS ... 77
Table C.7 — Data transfer from VCUs to the battery .........coooiiiiiiii e, 77
Table D.1 — State deSCriplioN ... 80
Table D.2 — Events and aCtiONs .......o.iiiiiiiii e 81
Table D.3 — Timing values for "query sleep objection” ..., 87
Table D.4 — Timing values for "sleep" wait time..........cooiiiii i 88
Table D.5 — Miscellaneous timing Values ........ ..o 88
Table E.1 — Example for battery system switching procedure..............cooiiiiiiiinenn. 90
Table E.2 — Example for battery system handling in parallel................coooiiiiiiiiiiin e, 91
Table F.1 — NDEF MESSA0E ..ot e e e e e e 94

Table F.2 — NFC desCription .. e e 94



1)

2)

3)

4)

5)

6)

7)

8)

9)

-8 - IEC TS 61851-3-4:2023 © IEC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLES CONDUCTIVE CHARGING SYSTEM -

Part 3-4: DC EV supply equipment where protection relies
on double or reinforced insulation — General definitions and
requirements for CANopen communication

FOREWORD

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

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

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

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

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

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

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

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

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

IEC TS 61851-3-4 has been prepared by |IEC technical committee 69: Electrical power/energy
transfer systems for electrically propelled road vehicles and industrial trucks. It is a Technical
Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting
69/650/DTS 69/671/RVDTS
69/671A/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

In this document, the following print types are used:

— requirements: in roman type;
— notes: in small roman type;

— text formatted in bold and using mixed capital and underline are used as state names
and are not to be translated.

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

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

This document is published in separate parts according to the following structure:

IEC TS 61851-3-1, Electric vehicles conductive charging system — Part 3-1: DC EV supply
equipment where protection relies on double or reinforced insulation — General rules and
requirements for stationary equipment

IEC TS 61851-3-2, Electric vehicles conductive charging system — Part 3-2: r DC EV supply
equipment where protection relies on double or reinforced insulation — Portable and mobile DRI
EV supply equipment

IEC TS 61851-3-4, Electric vehicles conductive charging system — Part 3-4:DC EV supply
equipment where protection relies on double or reinforced insulation — General definitions and
requirements for CANopen communication

IEC TS 61851-3-5, Electric vehicles conductive charging system — Part 3-5:DC EV supply
equipment where protection relies on double or reinforced insulation — Pre-defined
communication parameters and general application objects

IEC TS 61851-3-6, Electric vehicles conductive charging system — Part 3-6:DC EV supply
equipment where protection relies on double or reinforced insulation — Voltage converter unit
communication

IEC TS 61851-3-7, Electric vehicles conductive charging system — Part 3-7:DC EV supply
equipment where protection relies on double or reinforced insulation — Battery system
communication

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at patents.iec.ch.

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

IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured the IEC that they are willing to negotiate
licences under reasonable and non-discriminatory terms and conditions with applicants
throughout the world. In this respect, the statements of the holders of these patent rights are
registered with IEC. Information may be obtained from:

— EnergyBus e.V.: Koskauerstrasse 100, 07922 Tanna, Germany.
— Unicorn Energy GmbH: Universitaetspark 1/1, 73525 Schwaebisch Gmuend, Germany.
Attention is drawn to the possibility that some of the elements of this document may be the

subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.
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ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line data bases of
patents relevant to their standards. Users are encouraged to consult the data bases for the
most up to date information concerning patents.


http://www.iso.org/patents
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ELECTRIC VEHICLES CONDUCTIVE CHARGING SYSTEM -

Part 3-4: DC EV supply equipment where protection relies
on double or reinforced insulation — General definitions and
requirements for CANopen communication

1 Scope

This part of IEC 61851, which is a Technical Specification, applies to CANopen communication
for the conductive transfer of electric power between the supply network and an electric road
vehicle or a removable rechargeable energy storage system (RESS) or on-board rechargeable
energy storage systems (RESS) of an electric road vehicle.

The energy management system (EMS) for control of power transfer between battery systems
and voltage converter units (VCU) provides the communication for all devices that can take part
in energy management control.

The basic application profile for energy management systems (EMS) consists of
IEC TS 61851-3-4, IEC TS 61851-3-5, IEC TS 61851-3-6, IEC TS 61851-3-7.

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 60309 (all parts), Plugs, socket-outlets and couplers for industrial purposes

IEC 60364 (all parts), Low-voltage electrical installations

IEC 60884 (all parts), Plugs and socket-outlets for household and similar purposes

IEC 61850 (all parts), Communication networks and systems for power utility automation

IEC TS 61851-3-1:2023, Electric vehicles conductive charging system — Part 3-1 DC EV supply
equipment where protection relies on double or reinforced insulation — AC and DC conductive
power supply systems

IEC TS 61851-3-5:2023, Electric vehicles conductive charging system — Part 3-5: DC EV supply
equipment where protection relies on double or reinforced insulation — Pre-defined
communication parameters and general application objects

IEC TS 61851-3-6:2023, Electric vehicles conductive charging system — Part 3-6: DC EV supply
equipment where protection relies on double or reinforced insulation — Voltage converter unit
communication

IEC TS 61851-3-7:2023, Electric vehicles conductive charging system — Part 3-7: DC EV supply
equipment where protection relies on double or reinforced insulation — Battery system
communication



IEC TS 61851-3-4:2023 © IEC 2023 -13 -

IEC TS 62196-4: Plugs, socket-outlets, vehicle connectors and vehicles inlet — Conductive
charging of electric vehicles — Part 4: Dimensional compatibility and interchangeability
requirements for DC pin and contact-tube accessories for class Il or class Il applications?

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information
interchange

ISO/IEC 14443 (all parts), Identification cards — Contactless integrated circuit(s) cards —
Proximity cards

ISO/IEC 18092:2013, Information technology — Telecommunications and information exchange
between systems — Near Field Communication — Interface and Protocol (NFCIP-1)

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

ISO 11898-5:2007, Road vehicles — Controller area network (CAN) — Part 5: High speed
medium access unit with low-power mode

ISO 11898-6:2013, Road vehicles — Controller area network (CAN) — Part 6: High speed
medium access unit with selective wake-up functionality

CiA 302-1:2009, CANopen additional application layer functions — Part 1: General definitions
(available at www.can-cia.org)

CiA 302-2:2009, CANopen additional application layer functions — Part 2: Network management
(available at www.can-cia.org)

CiA 302-3:2010, CANopen additional application layer functions — Part 3: Configuration and
program download (available at www.can-cia.org)

CiA 305:2013, CANopen layer setting services (LSS) and protocols (available at www.can-
cia.org)

EN 50325-4:2002, Industrial communications  subsystem based on ISO 11898
(CAN) for controller- device interfaces — Part 4: CANopen

EN 50604-1:2016, Secondary lithium batteries for light EV (electric vehicle) applications —
Part 1: General safety requirements and test methods

T Under preparation. Stage at the time of publication: DTS.


http://www.can-cia.org/
http://www.can-cia.org/
http://www.can-cia.org/
http://www.electropedia.org/
http://www.iso.org/obp



