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This second edition cancels and replaces the first edition published in 2014. This edition

cons

titutes a technical revision.

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

a) the structure has been rearranged according to IEC 61851-1:2017;

b) electrical safety requirements in Clause 8 and Clause 12 have been revised based on the
requirements in IEC 62477-1 and inspired by the hazard based safety approach of
IEC 62368-1;
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test methods for checking conformity to the stated requirements have been mostly added;
general provisions for compliance tests have been specified in Clause 102;

specific requirements and/or information for the following functions have been added:
energy transfer with thermal management system (101.2), bi-directional power transfer
control (Annex DD), multi- side B separated EV supply equipment (Annex FF), and
communication and energy transfer process (Annex GG);

Annex AA (system A), Annex BB (system B) and Annex CC (system C) have been updated
including additions in conjunction with b) and c). This document has been limited to be
applicable to system A, system B and system C;

the former Annex DD and Annex EE have been deleted. A new Annex EE, with the
requirements for the artificial test load, has been added.

g new informative annex for the touch current and the touch impulse current (Annex| HH)
has been added.

Draft Report on voting

69/907/FDIS 69/925/RVD

nformation on the voting for its approval can be found in/the' report on voting indicatgéd in

This|document was drafted in accordance with ISO/IEC Directives, Part 2, and developg¢d in
accdrdance with ISO/IEC Directives, Part 1 and I SO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The’main document types developed by IE(Q are

desdribed in greater detail at www.iec.ch/publications.

This|document is to be read in conjunetion with IEC 61851-1:2017.

The | clauses of particular .requirements in this document supplement or modify| the
corrgsponding clauses in IEC;61851-1:2017. Where the text of subsequent clauses indigates
an "addition" to or a "replacement" of the relevant requirement, test specification or explangtion
of IEIC 61851-1:2017, these changes are made to the relevant text of IEC 61851-1:2017, which
then|becomes part ofithis document. Where no change is necessary, the words "This clauge of
IEC p1851-1:2017 ‘is’ applicable" are used. The new clauses which are not includgd in
IEC p1851-1:2044 ' have a clause number starting from 101, for example 3.101, 101.1, etc] The
anngxes of thisddocument are numbered using double-alphabet, for example Annex AA, to gvoid

confpsion with’the annexes in IEC 61851-1:2017.

In thjssxdecument, the following print types are used:

test specifications: italic type.

notes: smaller roman type.

Figures in this document use L1 and N to represent the connection of the side A of the EV
supply equipment to the AC supply network or DC supply network. This is only to simplify the
figures and not to impose requirements.

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.
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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, or

e revised.

thaf it contains colours which are considered to be useful for the correct understandi
of its contents. Users should therefore print this document using a colour printer.
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 23: DC electric vehicle supply equipment

1 Scope

This
the 9
to 1

This
defin

This
equi
DC.
are

PDOO V AC or up to 1 500 V DC and a rated maximum voltage at side B up to 1 500V

document specifies the EV supply equipment of system A, system B and system
ed in Annex AA, Annex BB and Annex CC. Other systems are under considération.

document provides the requirements for bidirectional power transfer (BPT) EV su
bment for system A, with a rated maximum voltage at side A up 40’21 000 V ACor 15
The requirements for reverse power transfer (RPT) and BPT.forsystem B and systqg
nder consideration and are not specified in this document.

Anngx DD provides information about BPT.

This

document does not cover all safety aspects related to maintenance.

Requirements for systems not providing simple.separation or protective separation bety

side

The
ener

A and side B are under consideration.

requirements for digital communication between EV supply equipment and the EV to cqg
gy transfer are defined in IEC 6185%9-24.

Requirements for energy transfer with an automated connection device are give

IEC

Speq
in An

Gen
prov

Gen

51851-23-11.

ific requirements forEV supply equipment with multiple vehicle connectors are proy
nex FF.

bral information about energy transfer control, signalling and digital communicatig
ded in Annex GG.

pral information on the touch current and touch impulse current is provided in Annex |

part of IEC 61851 applies to the EV supply equipment to provide energy transfer beni/een
upply network and electric vehicles (EVs), with a rated maximum voltage at side A.¢f up

DC.

C as

pply
DO V
m C

veen

ntrol

ided

n is

HH.

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

cons

ideration.

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

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

— multiple EV supply equipment.

Requirements for such use case are under consideration.

1 Under preparation. Stage at the time of publication: IEC AFDIS 61851-23-1:2023.
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NOTE Requirements for EVs mated to an EV supply equipment are specified in ISO 17409:2020. ISO 17409 will be
revised to the 1ISO 5474 series?.

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 p0038:2009 [EC standard voltages

IEC p0068-2-75:2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tésts
IEC p0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat; steady state

IEC p0227-1:2007, Polyvinyl chloride insulated cables of rated voltages™up to and inclyding
450//50 V — Part 1: General requirements

IEC p0245-1:2003, Rubber insulated cables — Rated voltages up toyand including 450/75Q V —
Part|1: General requirements
IEC p0245-1:2003/AMD1:2007

IEC p0320-1, Appliance couplers for household and similar general purposes — Part 1: Geperal
requfrements

IEC p0364-4-43:2008, Low-voltage electrical installations — Part 4-43: Protection for safgty —
Protgction against overcurrent

IEC p0364-5-53:2019, Low-voltage electrical installations — Part 5-53: Selection and ereftion
of efectrical equipment — Devices fol\'protection for safety, isolation, switching, controll and
monltoring

IEC p0364-5-54:2011, Low-yoltage electrical installations — Part 5-54: Selection and ereftion
of electrical equipment — Earthing arrangements and protective conductors
IEC p0364-5-54:2011/AMD1:2021

IEC p0384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectfonal
spedification — Fixed capacitors for electromagnetic interference suppression and connettion
to the supply-mains

IEC p0479#1:2018, Effects of current on human beings and livestock — Part 1: General aspects

IEC 60479-2:2019, Effects of current on human beings and livestock — Part 2: Special aspects
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2020, /Insulation coordination for equipment within low-voltage supply systems —
Part 1: Principles, requirements and tests

IEC 60811-501, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

2 Under preparation.
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IEC 60812:2018, Failure modes and effects analysis (FMEA and FMECA)
IEC 60990:2016, Methods of measurement of touch current and protective conductor current

IEC 61008-1:2010, Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs) — Part 1: General rules

IEC 61008-1:2010/AMD1:2012

IEC 61008-1:2010/AMD2:2013

IEC 61009-1:2009, Residual current operated circuit-breakers with integral overcurrent

t ' £ Lo, halal ol H H (RO D £ A o) L L
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IEC p1009-1:2009/AMD1:2012
IEC p1009-1:2009/AMD2:2013

IEC p0947-2:2016, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers
IEC p0947-2:2016/AMD1:2019

IEC p1140:2016, Protection against electric shock — Common aspects for installation| and
equipment

IEC B1439-1:2020, Low-voltage switchgear and controlgear assemblies — Part 1: General fules

IEC p1439-7:2022, Low-voltage switchgear and controlgear assemblies — Part 7: Assemplies
for §pecific applications such as marinas, camping Sites, market squares, electric vehicle
charping stations

IEC p1540:1997, Electrical accessories — Portable residual current devices without intggral
overgurrent protection for household and similar use (PRCDs)
IEC p1540:1997/AMD1:1998

IEC p1557-8:2014, Electrical safety in\low voltage distribution systems up to 1 000 V a.c| and
1 50D V DC — Equipment for testing,ymeasuring or monitoring of protective measures — Part 8:
Insulation monitoring devices for(l/T systems

IEC p1558-1:2017, Safety of transformers, reactors, power supply units and combinations
therg¢of — Part 1: Generalrequirements and tests

IEC p1558-2-4:2021,)Safety of transformers, reactors, power supply units and combinations
therg¢of — Part 2-4.\Particular requirements and tests for isolating transformers and power sypply
unitg incorporating isolating transformers for general applications

IEC B1643)(all parts), Low-voltage surge protective devices

IEC 61643-11, Low-voltage surge protective devices — Part 11:. Surge protective devices
connected to low-voltage power systems — Requirements and test methods

IEC 61643-21, Low voltage surge protective devices — Part 21: Surge protective devices
connected to telecommunications and signalling networks — Performance requirements and
testing methods

IEC 61851-1:2017, Electric vehicle conductive charging system — Part 1. General requirements

IEC 61851-21-2:2018, Electric vehicle conductive charging system — Part 21-2: Electric vehicle
requirements for conductive connection to an AC/DC supply — EMC requirements for off-board
electric vehicle charging systems
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IEC 61851-24:2023, Electric vehicle conductive charging system — Part 24: Digital
communication between a DC EV charging station and an electric vehicle for control of DC
charging

IEC 62196-1:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 1: General requirements

IEC 62196-3:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 3: Dimensional compatibility and interchangeability
requirements for DC and AC/DC pin and contact-tube vehicle couplers

IEC kS 62196-3-1:2020, Plugs, socket-outlets, vehicle connectors and vehicle jnlefs —
Condluctive charging of electric vehicles — Part 3-1: Vehicle connector, vehicle inlet@nd gable
assembly for DC charging intended to be used with a thermal management system

IEC p2368-1:2023, Audio/video, information and communication technology equipment — Part 1:
Safelty requirements

IEC Bp2423:2009, Type F and type B residual current operated circuit‘breakers with and without
integral overcurrent protection for household and similar uses

IEC p2262, Degrees of protection provided by enclosures<for electrical equipment agpinst
extefnal mechanical impacts (IK code)

IEC p2477-1:2022, Safety requirements for power ejeetronic converter systems and equipent
— Payt 1: General

IEC 62893-4-1:2020, Charging cables for electric vehicles of rated voltages up to and inclyding
0,6/1 kV — Part 4-1: Cables for DC charging*according to mode 4 of IEC 61851-1 — DC chafging
withgut use of a thermal management system

IEC Guide 115, Application of measyrement uncertainty to conformity assessment activities in
the glectrotechnical sector

ISO R719:2016, Determination of flash point — Pensky-Martens closed cup method

ISO p469-3:2018 3, _Electrically propelled road vehicles — Safety specifications — Payt 3:
Electfrical safety

ISO [f000, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.infa/€équipment

ISO [f020, Graphical symbols — Safety colours and safety signs — Registered safety sfgns,
available at https://www.iso.org/obp

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

ISO 15118-3, Road vehicles — Vehicle to grid communication interface — Part 3: Physical and
data link layer requirements

ISO 17409:2020, Electrically propelled road vehicles — Conductive power transfer — Safety
requirements

3 This publication has been withdrawn. A new edition of ISO 6469-3 (41" edition) came out in 2021.
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DIN SPEC 70121:2014, Electromobility — Digital communication between a DC EV charging
station and an electric vehicle for control of DC charging in the combined charging system

OECD 301 B, OECD Guideline for testing of chemicals

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61851-1:2017 apply,
except as follows.

ISO pnd IEC maintain terminological databases for use in standardization at the follewing
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |80 Online browsing platform: available at http://www.iso.org/obp

Addition:

NOTH The definitions included in this document are those having general application herein. Definitions applying
to isdlating transformers, safety isolating transformers, switch mode power_supplies, and their constructign are
included in IEC 61558-1.

3.1 Electric supply equipment

Additional terms and definitions:

3.1.101
separated EV supply equipment
EV dupply equipment where the side B circuitiis separated from all other circuits

Note [l to entry: See Clause 8 for the requirements of separation between each circuit.

3.1.102
non4{separated EV supply equipment
EV dupply equipment where thé-side B circuit is not separated from one or more other cirguits

Note [l to entry: See Clause 8 for the requirements of separation between each circuit.

3.1.103

energy transfer

powegr transfer

DEPRECATED: charging

deliviery of-energy, in either direction, between parts of a system

Note [l to*éntry: The direction of the energy transfer is defined by the application.

3.2 Insulation

3.2.1
basic insulation

Addition:

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes.

3.2.8
insulation

Replacement:

all the materials and parts used to insulate conductive elements of a device
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[SOURCE: IEC 60050-151:2001, 151-15-41]

Additional terms and definitions:

3.2.101

asymmetrical insulation faults
asymmetrical faults

defect in the insulation of an electric installation or equipment creating a resistive path to
protective conductor having different resistances from the live conductors to protective
conductor

[SOL
"live

3.2.1
deac
de-e
qual

[SOL

3.2.1
live,
ener
qual
refen

Note

Note
live b

Note
be en

Note

[SOU
and

3.2.1

JRCE: IEC 61557-8:2014, 3.1.20, modification — Words "phase conductors" replaced
conductors", and "earth" with "protective conductor".]

02

, adj

hergized, adj

fies a conductive part when it is not energized

JRCE: IEC 60050-151:2001, 151-15-59, modified — Term "de<energized" added.]

03

adj

pized, adj

fies a conductive part having an electric potential ‘difference with respect to a rele

ence

| to entry: The reference potential is usually the Earth or an equipotential frame.

LIt earthing conductors are not.

B to entry: A part is energized (live) when it is electrically connected to a source of electric energy. It ca
ergized (live) when it is electrically eharged and/or under the influence of an electric or magnetic field.

l to entry: See IEC 60050-651.2014, 651-21-08.

leak

JRCE: IEC 60050-151:2001, 151-15-58, modified — Term "live" added, as well as No
B to entry.]

04

ge current'monitoring device

DEPRECATED® leakage measuring device

passlive electrical device for monitoring insulation resistance of separated DC syster
measuring)leakage current between live parts and exposed conductive part or the prote
conductor

with

vant

P to entry: A live part may be temporarily dead'when it is not energized. A neutral conductor is considerned as

h also

es 2

n by
ctive

3.2.105

enhanced protective provision
protective provision having a reliability of protection not less than that provided by two
independent protective provisions

[SOURCE: IEC 60050-195:2021, 195-06-27]

3.2.106
fault protection
protection against electric shock under single-fault conditions

[SOURCE: IEC 60050-195:2021, 195-06-02]
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3.2.107

insu

lation

set of properties which characterize the ability of insulation to provide its function

Note 1 to entry: Examples of relevant properties are: resistance, breakdown voltage.

[SOURCE:IEC 60050-151:2001, 151-15-42]

3.2.108

insulation monitoring device

IMD

devite which permanently monitors the insulation resistance to protective conductgr of
sepdrated AC IT systems, AC IT systems with galvanically connected DC circuits) hgving
nomi(nal voltages less than or equal to 1 000 V AC, as well as monitoring theyinsulation
resigtance of a separated DC IT systems with voltages less than or equal tor1. 500 V|DC,
independent from the method of measuring

[SOURCE: IEC 61557-8:2014, 3.1.14, modified — Word "earth" replaced with "proteftive
conductor" and "unearthed" with "separated".]

3.2.109

live part

<in ¢lectrical installations and equipment> conductive part\ibptended to be energized under

norni

al operating conditions, including the neutral conductor and mid-point conductor

excliiding the PEN conductor, PEM conductor and PEL«onductor

Note

[SOL

3.2.1
PEL

I to entry: This concept does not necessarily imply a risk*of electric shock.

JRCE: IEC 60050-195:2021, 195-02-19, modified — Note to entry added.]

10
V system

elecfric system in which the voltage cannot be more than the value of extra low voltage:

Note

[SOL

3.2.1
prot
PE

cond

under normal conditions; and

under single fault condifions, except earth faults in other electric circuits

| to entry: PELV is the abbreviation for protective extra low voltage.

JRCE: IEC 60050-826:2022, 826-12-32]

11
pctive conductor

uctorprovided for purposes of safety, for example, protection against electric shock

but

EXAMPLE Protective bonding conductor, protective earthing conductor and an earthing conductor when used for
protection against electric shock.

[SOURCE: IEC 60050-826:2022, 826-13-22, modified — Word "electrical" deleted and example
added in the definition. The Note to entry 1 has been deleted, and the example added.]

3.2.112
protective-equipotential-bonding
equipotential bonding for purposes of safety

EXAMPLE Protection against electric shock.

[SOURCE: IEC 60050-826:2022, 826-13-20, modified — Word "electrical" deleted in the
definition and example added.]
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3.2.113

protective screening

protective shielding <electrically> US

<electrically> separation of electric circuits and/or conductors from hazardous-live-parts by an
electrically protective screen connected to the protective equipotential bonding system and
intended to provide protection against electric shock

[SOURCE: IEC 60050-195:2021, 195-06-18]
3.2.114
protective separation

<elettrically> separation of one electric circuit from another by means of:

— double insulation, or
— pasic insulation and electrically protective screening, or

- reinforced insulation

[SOYRCE: IEC 60050-826:2022, 826-12-29]

3.2.115

rated DC withstand voltage
valug¢ of a DC withstand voltage declared by the manufactdrer to characterize the isolating
behdviour of a surge protective device (SPD)

[SOURCE: IEC 62561-3:2017, 3.8, modified — Words *an‘ISG" replaced with "a surge proteftive
devige (SPD)".]

3.2.116

singlle fault condition
con{ition in which there is a fault of a_single protective provision that is not an enhapced
protective provision

Note [l to entry: If a single fault condition\results in one or more other fault conditions, all those are considered as
one s|ngle fault condition.

3.2117

startle reaction
physliological reaction~due to a minimum derived value of touch voltage for a populatioph for
cular

bugh
ctive

part of an installation or of equipment under certain conditions

Note 1 to entry: The impulse current has an RMS magnitude and duration associated with it in accordance with
IEC 60479-2:2019, Clause 11.

Note 2 to entry: Capacitive coupling between side B live parts and protective conductor usually results from Y-
capacitance, used for electromagnetic compatibility reasons, or from parasitic capacitive coupling.

3.2.119

touch voltage

<effective> voltage between conductive parts when touched simultaneously by a person or an
animal

Note 1 to entry: The value of the effective touch voltage may be appreciably influenced by the impedance of the
person or the animal in electric contact with these conductive parts.
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[SOURCE: IEC 60050-826:2022, 826-11-05, modified — Words "a human being or a livestock"
replaced with "a person or an animal, and note to entry added.]

3.21

20

SELV system

elect

ric system in which the voltage cannot be more than the value of extra-low voltage:

— under normal conditions; and

— under single fault conditions, including earth faults in other electric circuits

Note 1 to entry: SELV is the abbreviation for safety extra-low voltage.

[SOYRCE: IEC 60050-195:2021, 195-06-28]

3.2.1
surg
SPD

21
e protective device

devige that is intended to protect the electrical apparatus from transient~Qvervoltages apd to

dive

t surge currents

Note [l to entry: A surge protective device contains at least one non-linear compenent.

[SOURCE: IEC 60050-614:2016, 614-03-48]

3.2.1
sym
sym
defe
protd
protd

[SOU
and

3.2.1

22

metrical insulation fault

metrical fault

ct in the insulation of an electric installationyor equipment creating a resistive pa
ctive conductor having approximately the\same resistance from all live conducto
ctive conductor

JRCE: IEC 61557-8:2014, 3.1.19,. modified — Words “symmetrical fault” added in the
‘phase” is replaced by “live”]
23

Y-capacitance

total
and

Note
to ele

Note

Note

capacitance bridging th€ insulation barriers of the DC+ and DC- of side B to other cir|
brotective conducter

| to entry: The,capacitors are of a type suitable for use in situations where failure of the capacitor coul
ctric shock.

P to entry{ The total capacitance is commonly distributed equally over the live conductors.

B to,entry: For more information, see IEC 60384-14.

h to
s to

term

cuits

i lead

3.3

3.3.1
cont
Repl

cont
CP

—Funetions

rol pilot conductor

acement:

rol pilot conductor

conductor incorporated in a cable assembly, which, together with the protective conductor, is
part of the control pilot circuit
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3.3.5
proximity function

Replacement:

proximity function
PP

DEPRECATED: proximity pilot
electrical or mechanical means to indicate the insertion state of the vehicle connector in the
vehicle inlet of the EV and/or to indicate the insertion state of the EV plug in the EV socket-
outlet of the EV supply equipment

— 27 —

Note [l to entry: The acronym PP is based on "plug present".

Additional terms and definitions:

3.3.101
coupling session

DEPRECATED: charging session

DEPRECATED: charge

session

DEPRECATED: supply session

sessjion that starts when the vehicle connector is mated to the vehicle'inlet and terminates

the JJehicle connector is un-mated from the vehicle inlet

Note [l to entry: A coupling session can have zero, one or multiple communication sessions.

Note P to entry: See Figure

101.
Preparation|| CaPe- ||pre_charge
h check h
phase phase phase

EV welding|
detection
phase

Initialization stage

Energy transfer
stage

Shutdown stage

NOTH 1 Figure 101 shows the naming of the sessions, stages and phases. This is not a timing or sequence dia

Sequénce diagrams_are specified for each system in the respective annex.

NOTH 2 Details“about the digital communication setup are specified in IEC 61851-24.

Figure 101 — Example of a coupling session

Digital communication 4 . 4
setup Communication session Pause
Coupling session
L] J
Mating of Un-mating of
the vehicle the vehicle
connector connector

IEC

vhen

gram.

3.3.102

communication session
session that includes the initialization stage, energy transfer stage, and the shutdown stage

Note 1 to entry: Multiple consecutive communication sessions can occur in a coupling session.

Note 2 to entry: A communication session can include only the initialization stage and shutdown stage, if the EV
supply equipment is unable to perform energy transfer.

3.3.103
pause

period of time between communication sessions where the EV supply equipment does not

perform energy transfer
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Note 1 to entry: The EV supply equipment and/or the EV may enable sleep mode during a pause.

3.3.104
sleep mode
state of a device or equipment to reduce energy consumption

3.3.105

initialization stage

stage at the beginning of a communication session to set, check and confirm parameters for
the purpose of energy transfer

Note [T'to enfry: An initializalion stage can be tfriggered by the user, wake-up/re-initialization friggered by the]EV or
EV sdpply equipment after sleep, a pause or a power outage.

3.3.106
enengy transfer stage
stage to perform energy transfer between the EV and the EV supply equipment

3.3.107
shufdown stage
stage at the end of a communication session to reach a safe state

EXAMPLE Normal shutdown, error shutdown and emergency shutdown.

3.3.108

preparation phase
phage during which an EV and EV supply equipment interact to set, check and conpfirm
parameters and working conditions

EXAMPLE Perform compatibility check, verification of smart charging conditions.

3.3.109

cable-check phase
phage to check if the side B can safely become live, based on the parameters exchangdd by
basi¢ signalling and digital communication

3.3.110
pre-charge phase
phage for the EV supply._équipment or EV to limit the inrush current at side B

3.3.11
EV welding detection phase
phage for the-EV to check if the EV disconnection device is not welded

Note [l to-entry: EV welding detection phase is optional.

3.3.112
normal shutdown
termination of the energy transfer initiated by the user, by the EV or by the EV supply equipment

3.3.113

error shutdown

termination of the energy transfer caused by a failure detected by the EV supply equipment or
the EV

3.3.114

emergency shutdown

urgent termination of the energy transfer caused by a failure detected by the EV supply
equipment or the EV
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Note 1 to entry: An emergency shutdown may be performed by disconnecting the EV supply equipment from the
supply network.

3.3.115

controlled current mode

CCM

DEPRECATED: CCC

DEPRECATED: CCCM

<EV supply equipment> control mode of the EV supply equipment to control the present current
at side B according to the target current of the EV supply equipment

DEPRECATED: CVC

DEPRECATED: CVCM
<EV|supply equipment> control mode of the EV supply equipment to control the present voltage
at sifle B according to the target voltage of the EV supply equipment

3.3.117

controlled power mode
CPM
DEPRECATED: CPCM
<EV|supply equipment> control mode of the EV supply equipment to control the present ppwer
at sifle B according to the target power of the EV supply eguipment

3.3.118
thermal exchange
function dissipating thermal energy from the thermal transport

[SOWRCE: IEC TS 62196-3-1:2020, 3.105, modified — Words "method for cooling and" replpaced
with |"function".]

3.3.119
thermal exchange device
means for dissipating thermahkenergy from the thermal transport

[SOURCE: IEC TS 62196~3-1:2020, 3.106, modified — Words "cooling and" removed.]

3.3.120

thermal sensing
function to provide a signal or measurement for obtaining temperature data of cable assemplies
or parts thereof

[SOUREE: IEC TS 62196-3-1:2020, 3.101, modified — Word "method" replaced with "funftion
to provide a signal or measurement", and "accessories" removed.]

3.3.121
thermal sensing device
means for thermal sensing

[SOURCE: IEC TS 62196-3-1:2020, 3.102, modified — Words "providing temperature data of
accessories, cable assemblies or parts thereof" replaced with "thermal sensing".]

3.3.122

thermal transport

function for managing the thermal energy dissipation of cable assemblies or parts thereof by
heat transfer
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[SOURCE: IEC TS 62196-3-1:2020, 3.103, modified — Word "method" replaced with "function”,
"heat dissipation of accessories" replaced with "thermal energy dissipation of", and
"independent of changing the current" replaced with "by heat transfer".]

3.3.123
thermal transport device
means for managing thermal energy dissipation of cable assemblies or parts thereof

[SOURCE: IEC TS 62196-3-1:2020, 3.104, modified — Words "the heat dissipation of
accessories" replaced with "thermal energy dissipation of", and "independent of changing the
current” remaoved ]

3.3.124

forward power transfer
forward energy transfer
FPT
DEPRECATED: charging

distr|bution of electricity from the supply network to an EV

3.3.125

revefrse power transfer
revefse energy transfer
RPT
distr|bution of electricity from an EV to the supply networkr to a load

Note [l to entry: Household appliances are covered by the IEG 60335 series.

Note P to entry: Load according to IEC 60050-151:200%,.%51-15-15, means a device intended to absorb power
supplled by another device or an electric power system.

3.3.126

bidirectional power transfer
bidirgctional energy transfer
BPT
DEPRECATED: bi-directional pawer transfer

combination of forward power: tkansfer (FPT) and reverse power transfer (RPT)

Note [l to entry: BPT can only be FPT, RPT or (free) floating between FPT and RPT, depending on the agre¢ment
with dr request of DSO/CSQO:

3.4 | Vehicle
3.4.1

electric vehicle
EV

(elegtric road vehicle)

Replacement:
electrically propelled vehicle

EV
vehicle with one or more electric drive(s) for vehicle propulsion

[SOURCE: ISO 6469-3:2021, 3.15]
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3.4.3
rechargeable energy storage system

RES

S

Replacement:

battery system

DEP
DEP
DEP
DEP
DEP
<EV
elec

Note
vehic

Note

Addi

RECATED: RESS

RECATED: EV battery

RECATED: vehicle battery
RECATED: vehicle/traction battery
RECATED: traction battery

energy storage device that includes cells, cell assemblies or battery pack(s) as we
rical circuits and electronics

| to entry: Battery system components can also be distributed in different devices (battery packs) with
e.

P to entry: Examples of electronics are the battery control unit and contactors.

fional terms and definitions:

3.4.101
EV disconnection device

dedi

cated disconnect or equivalent device(s) for energy transfér located in the vehicle p

supdly circuit between the vehicle inlet and the EV battery system

Note

I to entry: The EV disconnection device is controlled during/the communication session in accordanc

the system specific sequence diagram between the EV supply equipment and the EV.

3.4.102

vehi
voltg
vehi

Note
suppl

cle power supply circuit

tle inlet that are mounted on the EV>and that is energized during the energy transfer

Il to entry: The definition is different\from that in ISO 17409:2020. In the ISO 5474 series, the vehicle
circuit does not include anything off-board of the EV.

[SOURCE: I1SO 5474-1:—, (3.2.21, modified — Definition reformulated and Note 1 to
addqd.]

3.5

Cords, cables and connection means

3.5.13

Rep

vehi

acement:

le connector

Il as

n the

pwer

P with

ge class B electric circuit which includes all parts that are conductively connected t¢ the

power

bntry

elecfric.vehicle connector

part

integral with, or intended to be attached to, one flexible cable

[SOURCE: IEC 62196-1:2022, 3.56]

3.5.14

vehi

cle inlet

electric vehicle inlet

Replacement:

vehi

cle inlet

electric vehicle inlet

part

incorporated in, or fixed to, the EV
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Note 1 to entry: The resulting assembly when a vehicle connector is inserted into a vehicle inlet is called a "vehicle
coupler”.

[SOURCE: IEC 62196-1:2022, 3.57, modified — Words "electric vehicle" replaced with "EV".]

Addi

tional terms and definitions:

3.5.101

cabl

e assembly

<side B> assembly consisting of flexible cable fitted with a vehicle connector, and that is used
to connect the EV to the EV supply equipment

3.6

3.6.1
usern
Rep

pers

EXAM
and B

[SOU
remg

3.6.1
ordi
pers

Note
EV sy
ordin

[SOL

3.6.1
skill
<ele
hazg

[SOU
skillg

3.6.1

Service and usage

0
acement:
bn who uses or benefits from, or uses and benefits from, devices,ssystems or service

PLE Device or system may be HMI, EV or EV supply equipment; service may be energy transfer betwe
V supply equipment.

ved, abbreviated term "AAL" removed in the entry, and example added.]

11
nary person

bn who is neither a skilled person nor an instructed person

Il to entry: Ordinary persons include users of\the EV supply equipment, persons who may have access
pply equipment, and who may be in the vicipity of the EV supply equipment. Under normal operating cond
ry persons should not be exposed to enerdy sources causing startle reaction, pain or injury.

JRCE: IEC 60050-826:2022, 826-18-03, modified — Note 1 to entry added.]

12

pd person

ctrically> person with relevant education and experience to perceive risks and to @
rds which electricity can create

JRCE: IEC)60050-826:2022, 826-18-01, modified — Second preferred term "electri
d persaon,removed.]

13

insti

bn EV

JRCE: IEC 60050-871:2018, 871-02-05, modified — Term "active assisted living diser"

ko the
tions,

void

cally

lucted person

<electrically> person adequately advised or supervised by electrically skilled persons to
perceive risks and to avoid hazards which electricity can create

[SOURCE: IEC 60050-826:2021, 826-18-02, modified — Second preferred term "electrically
instructed person" removed.]

3.6.114

hum
HMI
DEP

an machine interface

RECATED: user interface

device/means that allows user interaction, interface between operator, operating staff or end

user

and the instrumentation and computer systems connected to the EVCC/EMS

EXAMPLE Display or user communication system, mobile phone interface.
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Note 1 to entry: The HMI can be connected to an EVCC, an energy management system or another controller
depending on the communication system used.

3.7 General terms

Additional terms and definitions:

3.7.101

fire enclosure

enclosure intended as protection against the spread of fire from within the enclosure to outside
the enclosure

Note [l to entry: Some standards use the term "safeguard" instead of "protection".

[SOYWRCE: IEC 60050-903:2014, 903-04-10]

DEPRECATED: output

DEPRECATED: DC output circuit

DEPRECATED: secondary circuit

side |of the EV supply equipment connected taosthe EV

3.7.104

side|B circuit
elecfrical circuit at side B which dncludes all parts of the EV supply equipment tha{ are
conductively connected to the DC+-or DC- of the vehicle connector

Note [l to entry: The\following terms are also used frequently in this context: system for distribution of electrigity to

Note 1 to entry: Load dump can be caused by the load for the purpose of protection, or by a fault.

3.7.107

power electronics converter

PEC

DEPRECATED: power electronic converter system

device or part thereof for the purpose of electronic power conversion

Note 1 to entry: PEC can include signalling, measurement, control circuitries and other parts, if essential for the
power conversion function.
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3.7.108

ripple
<current or voltage> set of unwanted periodic deviations with respect to the average value of
the measured or supplied quantity

EXAMPLE Ripple occurring at frequencies which can be related to that of the supply network, or of some other
definite source, such as a power-electronics converters (PECs).

Note 1 to entry: Ripple is determined under specified conditions and is a part of periodic and/or random deviation
(PARD) — IEC 60050-312:2001, 312-07-01.

[SOURCE: IEC 60050-312:2001, 312-07-02, modified — Example added, which comes from the
defirfition, and note clarified.]

3.7.109

transient, adj
pertaining to a phenomenon or quantity which passes from one steady state to an¢ther
congecutive steady state

Note [l to entry: The term "transient" is also used as a noun to mean a transient phedemenon or quantity.

[SOURCE: IEC 60050-312:2009, 103-05-02]

3.7.110

trangient, noun
<curfent or voltage> phenomenon or quantity which varies between two consecutive stpady
statgs during a time interval short compared to the timescale of interest

[SOYRCE: IEC 60050-702:2019, 702-07-781]

3.7111

applicable maximum current
uppdr limit of the current that is use@ during the energy transfer stage, and which [may
dyngmically be changed throughout-the energy transfer stage

Note || to entry: On side B, there.islan applicable maximum current of the EV supply equipment as well ps an
appligable maximum current of the'EV.

Note P to entry: On side B, this limit may be changed by digital communication.

3.7.112

applicable maximum power
uppqgr limit of/thé power that is used during the energy transfer stage, and which |may
dyngmically be changed throughout the energy transfer stage

Note || to,entry: On side B, there is an applicable maximum power of the EV supply equipment as well ps an
appligable/maximum power of the EV.

Note 2 to entry: On side B, this limit may be changed by digital communication.

3.7.113

applicable maximum voltage

upper limit of the voltage between live parts that is used during the energy transfer stage, and
which may dynamically be changed throughout the energy transfer stage

Note 1 to entry: On side B, there is an applicable maximum voltage of the EV supply equipment as well as an
applicable maximum voltage of the EV.

Note 2 to entry: On side B, this limit may be changed by digital communication.

Note 3 to entry: For DC, the voltage between DC+ and DC-. For AC, the voltage between L1, L2, L3 and N as
needed by the configuration.
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3.7.114

applicable minimum current

lower limit of the current that is used during the energy transfer stage, and which may
dynamically be changed throughout the energy transfer stage

Note 1 to entry: On side B, there is an applicable minimum current of the EV supply equipment as well as an
applicable minimum current of the EV.

Note 2 to entry: On side B, this limit may be changed by digital communication.

3.7.115

applicable minimum power
lowef limit of the power that is used during the energy transfer stage, and which [may
dyngmically be changed throughout the energy transfer stage

Note | to entry: On side B, there is an applicable minimum power of the EV supply equipmentyas well ps an
appligable minimum power of the EV.

Note P to entry: On side B, this limit may be changed by digital communication.

3.7.116

applicable minimum voltage
lower limit of the voltage between live parts that is used during the)energy transfer stage) and
which may dynamically be changed throughout energy transfer

Note || to entry: On side B, there is an applicable minimum voltagecof-the EV supply equipment as well ps an
appliqable minimum voltage of the EV.

Note P to entry: On side B, this limit may be changed by digital communication.

Note B to entry: For DC, the voltage between DC+ and¢BCG~. For AC the voltage between L1, L2, L3 and|N as
needgd by the configuration.

3.7.1417
meapured current
result of a measurement of the present'\current measured under certain measurement condifions

Note [l to entry: Measurement conditions can be applying a filter, having an uncertainty in measurement, etc

3.7.118

meapured voltage
result of a measurement of the present voltage measured under certain measurement
conditions

Note [l to entry: dVleasurement conditions can be applying a filter, having an uncertainty in measurement, etc

3.7.119
meapured)power
resu|t'of.a measurement of the present power measured under certain measurement condifions

Note 1 to entry: Measurement conditions can be applying a filter, having an uncertainty in measurement, etc.

3.7.120

negotiated maximum current

<at side B> upper limit of the current operating range agreed upon during the initialization stage
between the EV supply equipment and the EV

Note 1 to entry: At side B, this limit is negotiated between the EV supply equipment and the EV by digital
communication and can be changed in a new initialization stage.
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3.7121

negotiated maximum power

<at side B> upper limit of the power operating range agreed upon during the initialization stage
between the EV supply equipment and the EV

Note 1 to entry: At side B, this limit is negotiated between the EV supply equipment and the EV by digital
communication and can be changed in a new initialization stage.

3.7.122

negotiated maximum voltage
<at side B> upper limit of the voltage operating range between live parts agreed upon during
the ipitiatization-s A 1 and-the \L

Note [I to entry: At side B, this limit is negotiated between the EV supply equipment and the EV\by digital
commjunication and can be changed in a new initialization stage.

3.7.123

negotiated minimum current
<at gide B> lower limit of the current operating range agreed upon during the initialization gtage
between the EV supply equipment and the EV

Note | to entry: At side B, this limit is negotiated between the EV supply{equipment and the EV by (igital
comnjunication, and can be changed in a new initialization stage.

3.7.124

negotiated minimum power
<at gide B> lower limit of the power operating range agreéed upon during the initialization dtage
between the EV supply equipment and the EV

Note [I to entry: At side B, this limit is negotiated between the EV supply equipment and the EV by digital
comnjunication, and can be changed in a new initialization stage.

3.7.125

negotiated minimum voltage
<at gide B> lower limit of the voltage~operating range between live parts agreed upon diring
the ipitialization stage between the'EV supply equipment and the EV

Note | to entry: At side B, this~limit is negotiated between the EV supply equipment and the EV by (igital
comnjunication, and can be changed in a new initialization stage.

3.7.126
present current
instgntaneous physical value of the current

Note [l to entry: )The present current is the instantaneous value of the current which would be acquired py an
ideal/perfects-measurement device in a single sample without any filtering and without any measur¢ment
tolerance/error.

3.7.12%¢
present voltage
instantaneous physical value of the voltage

Note 1 to entry: The present voltage is the instantaneous value of the voltage which would be acquired by an
ideal/perfect measurement device in a single sample without any filtering and without any measurement
tolerance/error.

3.7.128
present power
instantaneous physical value of the power

Note 1 to entry: The present power is the instantaneous value of the power which would be acquired by an
ideal/perfect measurement device in a single sample without any filtering and without any measurement
tolerance/error.
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3.7.129

rated boost current

<side B> upper limit of the current specified by the manufacturer up to which the EV supply
equipment has been designed to operate for a limited period of time

Note 1 to entry: The rated boost current is more than or equal to the rated continuous current.

Note 2 to entry: The rated boost current of the side B cable assembly is under consideration in IEC 62196-1, IEC
62196-3 and IEC 62196-3-1. For more information, see 101.3.

3.7.130
rated current

<sid

3.71
rate
<sid
equi

Note
curre

3.7.1
rate
<sid

b A> current under normal operating conditions assigned by the manufacturer

31

i continuous current
e B> upper limit of the current specified by the manufacturer up to whieh the EV s\
bment has been designed to operate continuously

| to entry:
t".

In the IEC 62196 (published before 2023) series, the rated continuous current is called

32
I boost power
b B> upper limit of the power specified by the manufacturer up to which the EV sy

pply

rated

pply

equipment has been designed to operate for a limited peried of time

Note [l to entry: The rated boost power is greater than or equal/to the rated continuous power.

3.7.133

rated continuous power

<sid¢ B> upper limit of the power specified by the manufacturer up to which the EV sypply
equipment has been designed to operatelcontinuously

3.7.134

ratedd maximum power

<sid
equi

3.7.1
rate

b A> upper limit of the pewer specified by the manufacturer up to which the EV sy
bment has been designed to operate

35
i maximum valtage

pply

<side A or side B> upper limit of the voltage between live parts specified by the manufacturer
up tq which the/EV supply equipment has been designed to operate

3.7.136

rated minimum current
<side-A-er-side-B>Jlowertimitefthe—eurrent-spescified-by-the-manufacturerdownto-whieh the
EV supply equipment has been designed to operate

3.7.137

rated minimum power

<side A or side B> lower limit of the power specified by the manufacturer down to which the EV
supply equipment has been designed to operate

3.7.138

rated minimum voltage

<side A or side B> lower limit of the voltage between live parts specified by the manufacturer
down to which the EV supply equipment has been designed to operate


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 38 - IEC 61851-23:2023 © |IEC 2023

3.7.139

target current

<EV> requested current to the EV supply equipment, which may dynamically be changed by
digital communication

Note 1 to entry: On side B, this target current is requested by the EV only.

3.7.140

target power

<EV> requested power to the EV supply equipment, which may dynamically be changed by
digital communication

Note [l to entry: On side B, this target power is requested by the EV only.

3.71441

target voltage
<EV? requested voltage to the EV supply equipment, which may dynamically,be changgd by
digital communication

Note [l to entry: On side B, this target voltage is requested by the EV only.

3.7.142
target current
<EV|supply equipment> value of current that the EV supply equipment attempts to reach

Note [l to entry: The target current of the EV supply equipment at side B is dynamically calculated based on cfertain
valuep, for example, the target values of the EV, the negotiateddimits of side B or applicable limits of side H or of
side A.

Note P to entry: The target current of the EV supply equipment at side B is not communicated to the EV by igital
commnunication.

Note B to entry: The target current of the EV supply equipment at side A is following the grid code of the DSQ.

3.7.143
target power
<EV|supply equipment> value of power that the EV supply equipment attempts to reach

Note [l to entry: The side B target power of the EV supply equipment is dynamically calculated based on cfrtain
valuep, for example, the target values of the EV, the negotiated limits of side B or applicable limits of side H or of
side A.

Note P to entry: The side B target power of the EV supply equipment is not communicated to the EV by (ligital
commjunication.

Note B to entry;~The side A target power of the EV supply equipment is following the grid code of the DSO.

Note 1 to entry: The side B target voltage of the EV supply equipment is dynamically calculated based on certain
values, for example, the target values of the EV, the negotiated limits of side B or applicable limits of side B or of
side A.

Note 2 to entry: The side B target voltage of the EV supply equipment is not communicated to the EV by digital
communication.

Note 3 to entry: The side A target voltage of the EV supply equipment is following the grid code of the DSO.
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3.7.145
auxiliary circuit
auxiliary power supply

classification of an electric component or circuit with a maximum working voltage of < 30 V AC

(RMS) or = 60 V DC, respectively

Note 1 to entry: Circuit(s) for signalling, digital communication, and for the management and control of e
transfer.

3.7.146
EV communication controller
EVCE

nergy

DEPRECATED: vehicle charging control function

DEPRECATED: VCCF

DEPRECATED: vehicle charging/discharging control function

DEPRECATED: VCDCF

embgedded system, within the EV, which implements the communication between the EV
the $ECC in order to support specific functions

Note [l to entry: Further details regarding possible architectures are given in Annex A of ISO 15118-1:2019.
Note P to entry: Functions of a supply equipment communication controller may control input and output cha
data ¢ncryption, or digital communication between EVCG>and SECC.

[SOYRCE: ISO 15118-1:2019,3.1.68, modified — Words "and which may be able to interact
secdndary actors" deleted, Note 1 to entry deleted, and word "vehicle" replaced with EV(
Notel 3 to entry.]

.148
ifal communication
ange of digitally encoded information

to entry: HLC in.the/ISO 15118 series is compliant with the term digital communication in SAE J1772
| SAE 2847 and SAE 2931.

to entry: Seé also IEC 61851-24 for additional information about digital communication exchanged be
pply equipment and an EV.

RCE;1SO 15118-1:2019, 3.1.47, modified, Note 2 to entry added]

and

ption,

hnels,

with
Cin

SAE

ween

3.7.149
working voltage

highest RMS value of the AC or DC voltage across any particular insulation which can occur

when the equipment is supplied at rated maximum voltage of the EV supply equipment at
A and operated at the rated maximum voltage of the EV supply equipment at side B

Note 1 to entry: Transient overvoltages are disregarded.

Note 2 to entry: Both open-circuit conditions and normal operating conditions are taken into account.

side

[SOURCE: IEC 60050-851:2008, 851-12-31, modified — Words "rated voltage" replaced with the

end of the definition starting with "rated maximum voltage".]
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4 General requirements
IEC 61851-1:2017, Clause 4, is applicable, except as follows.
The following sentence is not applicable:

Assemblies for EV supply equipment shall comply with IEC 61439-7 with the exceptions or
additions as indicated in Clause 13.

Addition:

NOTH In the following countries, the EV supply equipment is designed to be used at an altitude < 1 000 m according
to thel national standard: JP.

5 Classification
IEC p1851-1:2017, Clause 5, is applicable, except as follows.
Addifional subclauses:

5.10{l Characteristics of EV supply equipment
5.10{1.1 Separation type

The EV supply equipment shall be classified according/to the type of separation between|side
A and side B:

— sleparated EV supply equipment;
— non-separated EV supply equipment (under consideration)

5.10{1.2 Control system

The EV supply equipment shall be*classified according to the type of control system:

|
-

bgulated EV supply equipment:
q) controlled current mode;
B) controlled voltage mode;
d) combination‘of a) and b);

— non-regulated-EV supply equipment (under consideration).

5.10[1.3 System

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

— system A (see Annex AA);
— system B (see Annex BB);
— system C (see Annex CC).

5.101.4 Thermal management system

The EV supply equipment shall be classified according to the thermal management system of
the side B cable assembly:

— using thermal sensing;

— using thermal sensing and thermal transport;

— none.
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5.101.5 Power distribution system

The EV supply equipment shall be classified according to the power distribution system to which
the EV supply equipment is intended to be connected in its final application:

— single-phase equipment on star TN or TT system;

— single-phase equipment on centre-earthed TN or TT system;

— single-phase equipment connected line-to-line on star TN or TT system;

— single-phase equipment connected line-to-neutral on star IT system;

— single-phase equipment connected line-to-line on star IT system;

— three-phase equipment on star TN or TT system;

three-phase equipment on star IT system;

— three-phase equipment on unearthed delta system;
t

hree-phase equipment on centre-earthed delta system.
6 Charging modes and functions
IEC p1851-1:2017, Clause 6, is applicable, except as follows.

6.2 | Charging modes
6.2.1 Mode 1

IEC p1851-1:2017, 6.2.1, is not applicable.

6.2.2 Mode 2

IEC p1851-1:2017, 6.2.2, is not applicable:

6.2.3 Mode 3

IEC p1851-1:2017, 6.2.3, is not-applicable.

6.3 | Functions provided.in Modes 2, 3 and 4

Replacement of thetitle of this subclause:

6.3 | Functions-provided in Mode 4

6.3.1 Mandatory functions in Modes 2, 3 and 4

Replac€ment of the title of this subclause:

6.3.1 Mandatory functions in Mode 4
6.3.1.1 General

Replacement:

The EV supply equipment shall supply a DC current and voltage to the EV battery system
according to an EVCC request.
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The following functions shall be provided by EV supply equipment:

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

— verification that the EV is properly connected to the EV supply equipment according to
6.3.1.3;

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

— de-energization of the power supply to the EV according to 6.3.1.5;
— maximum allowable current according to 6.3.1.6;

— DC supply for EV according to 6.3.1.101;

easuring current and voltage according to 6.3.1.102;

latching of the vehicle coupler according to 6.3.1.103;

mpatibility check according to 6.3.1.104;

insulation resistance check before energy transfer according to 6.3.1.105;

rotection against overvoltage between DC+ and DC- according to 6.3:1:106;

rification of vehicle connector latching according to 6.3.1.107;

ntrol circuit supply integrity according to 6.3.1.108;

hort-circuit check before energy transfer according to 6.3.1:109;

ser initiated shutdown according to 6.3.1.110;

verload protection for parallel conductors (conditionalifunction) according to 6.3.1.11

oltage limitation between side B live parts (DC%*and DC-) and protective condyctor
ccording to 6.3.1.112;

— shutdown of EV supply equipment accordingt0'6.3.1.113.

The |EV manufacturer should consider thé‘“requirements for overvoltage and overcufrent
according to this document and ISO 17409.

If the EV supply equipment can supply more than one EV simultaneously, the EV sypply
equipment shall provide all functions listed above independently at each vehicle connectof.

6.3.1.2 Continuous continuity checking of the protective conductor

Replacement:

The |protective conductor continuity between the EV supply equipment and the EV sha|l be
mon|tored continuously. The EV supply equipment shall trigger and complete an emerggncy
shutfdown according to 6.3.1.113.4 and according to:
— AA.3'8)2 for system A;

— BBX5 1 for system B:

— CC.4.7 for system C;

after a loss of electrical continuity of the protective conductor between the EV supply equipment
and EV.

NOTE Protective conductor continuity is monitored by the control pilot function.

Compliance for system A and system B is checked by the following test. Compliance for system
C is checked by CC.7.5.5.

The test setup for system A is shown in Figure 129. The test setup for system B is shown in
Figure 130.
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The test shall be performed according to the following procedure.

1) Connect the EV supply equipment to a test load with a dedicated EV simulator for each
system.

2) Measure V18 and A1 continuously.

3) Start a communication session with the procedure specified by the EV supply equipment
manufacturer.

4) Confirm that side B is at OP4, specified in Figure 133.
5) Open S;15.

6) Qheck that the EV supply equipment triggered and completed an emergency shutdowi.
7) Qheck the result in Table 101.

Table 101 — Verification criterion

System Verification criterion

A See Table AA.8.

The present current at side B (A1) is <5 A DC in Ipe OF less after the loss of protective
B conductor continuity. The Ipe includes the detection time and fall time of the current. Sefe
Table BB.3 for the specific time.

Conflrm that VT8 < 60 V DC.

6.3.1.3 Verification that the EV is properly connected to the EV supply equipmen

This|subclause of IEC 61851-1:2017 is applicable:

6.3.1.4 Energization of the power supply to the EV

Addifion:
Further requirements for normalstartup are given in CC.3.2 for system C.
Comppliance is checked by-the following test.

The |test setup for system A is shown in Figure 129. The test setup for system B is showyn in
Figure 130. The test'setup for system C is shown in Figure 131.

The test shall be performed according to the following procedure.

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for pach
gystem.

2) Measure V8 continuously.

3) Simulate the open circuit of the control pilot by opening the switch for each system shown
below:

— system A: St5;
— system B: S+4;
— system C: S13;

4) Start a communication session with the procedure specified by the EV supply equipment
manufacturer.

5) Confirm that V8 < 60 V DC.
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6.3.1.5 De-energization of the power supply to the EV

Replacement:

If the pilot signal is interrupted, the EV supply equipment shall perform a shutdown as indicated
for each system.

Compliance is checked for system A by the test in AA.3.2, for system B by the test in BB.5.5,
and for system C by the test in CC.7.5.8.

oro-oterer

6.3.1.5.101 De-energization in case of failure in control circuit

In cgse of failure in the control circuit of the EV supply equipment, such as shant-circuit, Tarth
leakage current, SECC failure or excess temperature, the EV supply equipment shall term{nate
the qupply of current at side B. The EV supply equipment manufacturer shall"perform a fgilure
modes and effects analysis (FMEA) according to IEC 60812 to show conformity with the apove
requjrement.

Comppliance is checked by inspection.

6.3.1.6 Maximum allowable current

Replacement:

ans shall be provided to inform the EV of the.value of the applicable maximum current of
the [EV supply equipment at side B. The value™of the applicable maximum current of the EV
ly equipment at side B shall be commuai¢dted and shall be less than or equal to the fated
boogt current of the EV supply equipment at-side B.

The pommunicated value may change; without being more than the rated boost current of the
EV supply equipment at side B, to adapt to power limitations, for example, for load management.

Comppliance is checked by design review for system A, system B and system C.

Addifional subclauses:

6.3.1.101 DC supply for the EV

The EV supplyyequipment shall supply controlled DC voltage or current (not simultaneously|, but
as requested by the EV during the communication session) to the EV according to the ElVCC
requesisi. Requirements for energy transfer performance of regulated DC voltage or current are
in101.1.1, 101.1.2, 101.1.3, 101.1.4, 101.1.5, and 101.1.6. IT

In either case mentioned above, the supplied regulated values shall be less than or equal to
the maximum ratings of the EV supply equipment.

Compliance is checked by the applicable tests in 101.1.1 through 101.1.6.

The EV can change the target current of the EV and/or the target voltage of the EV.

NOTE EVs are equipped with different technologies and battery systems with different voltages. In order to avoid
any error during energy transfer and to guarantee that the EV supply equipment will be able to transfer energy to all
existing and future battery systems, any communication session is controlled by the EV. Any EV that is to be
connected to a EV supply equipment is equipped with an EVCC for controlling the communication session.
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6.3.1.102 Measuring current and voltage

The EV supply equipment shall measure the present current and the present voltage at side B.
The accuracy of these measurements shall meet the defined accuracy for each system in AA.4.4,
BB.4.2 and CC.6.3.

The measured values of present voltage and present current at side B shall be provided by the
EV supply equipment to the EV through digital communication.

Compliance for system A and system B is checked by the following test. Compliance for system
C is checked by CC.7.5.11, CC.7.5.12, and CC.7.5.19.

The |test setup for system A is shown in Figure 129. The test setup for system B is~shown in
Figule 130.

For $ystem A:

The fest shall be performed according to the following procedure.

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for the system
gnder test.

OTE 1 Test load indicated in Figure 132 unless otherwise specified:

N
2) Start a communication session with the procedure specified by the EV supply equipment
manufacturer.

3) EV

[@a)
D

et the target current of the EV simulator at Iz yse rated boost_sideB: 1avg @Nd Iyin Of th
upply equipment which are defined as:

(7))

IEVSE rated boost _sideB = rated boost curent of the EV supply equipment at side B

Tavg = IEVSE rated_boost sideB” 2
Iyin=5A

4) et the target voltage of ‘the EV simulator at Veyse rated max_sideBr Vavg | @Nd
[EVSE rated_min_sides Of the'EV supply equipment which are defined as:

=~

VEVSE rated max sideB — rated maximum voltage of the EV supply equipment at sidg B

Vavg = (VEVSE(rated max_sideB * VEVSE rated_min_sideB) / 2
VEVSE ratet. min sideB = fated minimum voltage of the EV supply equipment at side |B

D

The side B.woltage is set {0 Veyse_rated_max_sideB: Vavg @19 VEVSE_rated_min_sides Of the EV

upply. equipment by one of the following measures:

(7))

- Ar? shall be adjusted to set V18 at Veyse rated max_sideBs VAvg @Nd Vyin Of the EV sgpply
equipment with either the electronic load U5 operating at constant resistance or ysing

the resistors R+10 and R+11 to set the voltage point;

— electronic load U5 shall be operated under the constant voltage mode.
5) Trend a chart of V;8 and A1.

6) Check that the difference between the measured current and voltage of the EV supply
equipment at side B and the values measured with V8 and A1 are between the limits

specified in AA.4.4.
For system B:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test.

NOTE 2 Test load indicated in Figure 132 unless otherwise specified.
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2)

3)

4)

5)
6)

6.3

The [requirements for latching the vehicle connecter’are defined in Annex AA, Annex BB
Anngx CC for each system.

Once latched, the vehicle connector shall remain latched until the present voltage at si

bet

including after the energy transfer stage: In case of an EV supply equipment malfunctic
meafs for disconnection may be provided, but if provided, that disconnection means sha
safelaccording to this document.

NOTH 1 The actuation portion of the\latching function can be in either the vehicle connector or the vehicle in

NOTH 2 Voltage criteria for latching/unlatching function can be < 60 V DC; for example, 30 V DC in system A.

The [EV supply equipment shall have the following functions when the latching is done b

EV

.1.103 Latching of the vehicle connector
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Start a communication session with the procedure specified by the EV supply equipment

manufacturer.

Set the target current of the EV simulator at Iy sg rated boost sideB: IMed @Nd Iyin of the EV

supply equipment which as defined as:
IEVSE rated boost sides = fated boost current of the EV supply equipment at side B

Imed = (IEVSE rated boost_sideB * Imin) 7/ 2

Iin = the higher value between 5 A and rated minimum current specified of the EV

supply equipment at side B

[a)

et thetarget voltage of the £V simurator at VEVSE rated_max_sideB: " Med

[EVSE rated min side ©f the EV supply equipment which are defined as:

~

VEVSE rated_max_sideB = rated maximum voltage of the EV supply equipment at sidg

Vimed = (VEVSE rated_max_sideB ¥ VEVSE rated_min_sideB) / 2
VEVSE rated min sideB = fated minimum voltage of the EV supply equipment at side

[rend a chart of V18 and A+1.

quipment at side B and the values measured with V8 afid A1 are between the

T

(heck that the difference between the measured current and, voltage of the EV st
é

gpecified in BB.4.2.

een DC+ and DC-is < 60 V DC. This voltage limit applies throughout the coupling ses

]upply equipment:

lectrical .arxmechanical latching function to retain the latched status;
function-to detect the disconnection of the electrical circuits for the latching function.

and

B

pply

imits

and

He B
sion
n, a
Il be

et.

the

Addirional requirements are given in AA.3.6, BB.5.9 and CC.4.2. Specific voltage for systefm A
is specifted M AA3-3:

Compliance is checked by the following tests a) and b).

a)

Normal condition test

Simulate a normal coupling session. Check that the vehicle connector is latched on the
vehicle inlet whenever the present voltage at side B between DC+ and DC-is 2 60 V DC.

b) Abnormal condition test

Simulate a condition in which the present voltage at side B between DC+ and DC- remains
= 60 V DC after the end of the energy transfer stage, for example, by keeping the EV

disconnection device closed. Check that the vehicle connector is latched on the vehicle
whenever the present voltage at side B between DC+ and DC- 2 60 V DC.

inlet
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Vehicle connectors and vehicle inlets shall comply with the requirements of IEC 62196-1 and
IEC 62196-3. See also 9.101.

6.3.1.104 Compatibility check

Compatibility between the EV and the EV supply equipment shall be checked with the

infor

mation exchanged at the preparation phase.

For system A, the EV supply equipment shall check if target voltage and rated minimum voltage
of the EV ("target battery voltage" and "minimum battery voltage" in IEC 61851-24) are between
the rated maximum and rated minimum voltage of the EV supply equipment at side B. In case

this ¢gondition is not met, the EV supply equipment shall trigger an error shutdown.
For $ystem B, the EV supply equipment checks that rated minimum voltage of the EV sUpply
equipment at side B is less than the maximum permissible charge voltage. In case this condition
is ndt met, the EV supply equipment shall trigger an error shutdown.
For gystem C, see CC.5.6.
Comppliance for system A and system B is checked by the following-test. Compliance for system
C ischecked by CC.7.5.1.
The |test setup for system A is shown in Figure 129. The test setup for system B is shoyn in
Figute 130.
1) Qonnect the EV supply equipment to a test load wjth’a dedicated EV simulator for the system
gnder test.
2) Start energy transfer with the procedure specified by the EV supply equipment
manufacturer.
3) Using the EV simulator, communicatethe data or message in Table 102 to the EV siypply
gquipment via digital communication:
Table 102 — Data/message for the compatibility check test
Data/Message
System (refer to IEC-61851-24) Value
A Target battery voltage 420V
case 1) Maximunt battery voltage 410V
A Target battery voltage Rated maximum voltage of the EV supply equipment at side B
case 2) +1ov
Maximum battery voltage 600 V
A Target battery voltage Rated minimum voltage of the EV supply equipment at sid¢ B
case 3) -1V
Maximum battery voltage Rated maximum voltage of the EV supply equipment at side B
B Maximum permissible charge | Rated minimum voltage of the EV supply equipment at side B
voltage of battery system -10V

4) For each case, check that the EV supply equipment triggers an error shutdown, displaying
a relevant alarm or error information, if any. For system A, perform the test separately for
each case.

5) Confirm that V16, V7 and V8 are < 60 V DC.
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6.3.1.105 Insulation resistance check before energy transfer

The EV supply equipment shall check the insulation resistance between side B live parts
(DC+/DC-) and protective conductor to the vehicle chassis, including any exposed conductive
part of the EV supply equipment, before the EV disconnection device are allowed to close.

If the insulation resistance is less than the system specific limit or it cannot be determined in
the specified time or less, the EV supply equipment shall trigger an error shutdown and indicate
to the EV that energy transfer is not allowed.

For system A and system B, when the insulation resistance R does not fulfil Formula (1), the
EV slupply equipment shall trigger an error shutdown:

R2100§xU (1)

whele
U

5 the rated maximum voltage of the EV supply equipment at;side B, expressed in Jolts.
Details are specified in AA.4.3.3 and BB.8.

For gystem C, see CC.4.1.4.
Compliance is checked by the tests in AA.4.3.3, BB.8and CC.7.5.15.

6.3.1.106 Protection against overvoltage at side B between DC+ and DC-
6.3.1.106.1 General

The [EV supply equipment shall detect.an overvoltage between DC+ and DC- at the vehicle
conrlector and perform an emergency-shutdown or error shutdown if an overvoltage is dete¢ted,
accdrding to 6.3.1.106.2 and 6.3.1.406.3.

Wheh the vehicle connector-isibeing mated to the vehicle inlet, the EV supply equipmeny and
the EV shall not trigger a shutdown due to a present voltage at side B (positive or negptive
voltdge), between DC+%and DC-, between DC+ and PE or between DC- and PE, unless
othefwise specified in"6:3.1.112, Annex AA, Annex BB and Annex CC.

Accqrding to 1IS0:-17409:2020, 6.5.2, when unmated, the EV can have a voltage > 60 V DC gnd >
30 V|AC betwéen DC+ and PE, and between DC- and PE. It is recommended that the EV fdoes
not have aseemmon mode voltage > 60 V, as unbalanced insulation faults can gengrate
diffefential,voltages at side B > 60 V. For system C, the EV may try to use R;6 and R|7 in

Figute’CL.3 of the disabled side B circuit to limit this common mode voltage.

Overvoltage protection during the initialization stage, cable-check phase and pre-charge phase
is under consideration.

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

For system A, the EV supply equipment shall fulfil the overvoltage protection requirements in
AA.3.12.

For system B and system C, the EV supply equipment shall trigger an emergency shutdown in
1 ms or less if, during the energy transfer stage, the present voltage at side B between DC+
and DC- is more than the voltage thresholds specified in Table 103 for more than 9 consecutive
ms.
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Table 103 — Voltage threshold for emergency shutdown reaction
for system B and system C

Negotiated maximum voltage at side B

Voltage threshold

() v
U<500V 550
500V<U=s750V 825
750V <U=<850V 935
850V <U<1000V 1100

Compliance is checked by BB.5.6 for system B and CC.7.5.7.1 for system C.

6.3.1

The

shutdown

B between DC+ and DC- according to Table 104.

.106.3 Protection against overvoltage at side B between DC+ and DC+ by erro

FV supply equipment shall also react depending on condition of the present voltage at

Table 104 — EV supply equipment reaction depending on
the present voltage at side B condition

voltage at side B

Present voltage at side B condition System EV supply equipment reaction
A Trigger an error shutdown in 1,6 s or
The present voltage at side B between DC+ and less
DC- is more than the negotiated maximum
voltage at side B for 400 consecutive ms c Trigger an error shutdown in 50 ms or
less
The present voltage at side B between DC+,and
DC- is more than the negotiated maximum Aand C Allow energy transfer or trigger an error
voltage at side B for more than 200_consecutive shutdown
ms and less than 400 consecutive ms
The present voltage at side B\between DC+ and
DC- is more than the negotiated maximum A and C | Allow energy transfer
voltage at side B for 200 or less consecutive ms
The present voltage-at\side B between DC+ and . .
DC- is more than,the.negotiated maximum B Trigger an error shutdown in 500 ms or

less

NOTH 1 For.system A and system B, the EV cannot change the applicable maximum voltage of the EV durit
comnjunication session.

For kystem A, specific requirements for the error shutdown timing criteria are defing
Table AA.5.

side

g the

din

NOTE 2 The emergency and error shutdown are necessary to prevent overcharging the battery system and cannot

be assumed as a withstand capability of the EV supply equipment.

Compliance is checked by the following tests according to Table 105.
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Table 105 — Compliance tests for protection against overvoltage
at side B between DC+ and DC-

Fault scenario

The EV switches a voltage source and the
present voltage at side B between DC+
and DC— becomes more than the rated
maximum voltage of the EV

The EV modifies the applicable maximum
voltage of the EV to a value less than the
present voltage at side B

System A System B System C
CC.7.5.7.2

Test a) and test b) Test a) CC7573
Not applicable Not applicable CC.7.5.7.4

Testla)

The |test setup for system A is shown in Figure 129. The test setup for systenn\B’is shown in

Figute 130.

The fest shall be performed according to the following procedure.

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for the system

gnder test. The setup of the test load in Figure 132 is in Table“106.

Table 106 — Test load setup for protection against overvoltage test

Switches
System S17 Circuit parameter setup
S;19 S;20 S;21 S22
S;18

L:OH
R;10: 0 Q (bypassed)

A closed closed closed open open Uy 4: not used
U.5: an electronic load operating under
constant voltage mode shall be used
L:OH
R;10: 0 Q

B closed closed open closed | open | R;11:variable
U, 4: controlled voltage source
C;5: 5 600 pF (different case dependent)

2) Measure V8 and A+1 continuously.

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

4) Using the EV simulator, communicate the data or message in Table 107 to the EV supply
equipment via digital communication.
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Table 107 — Data/messages for protection against overvoltage test

System Data/Message name Value
Target voltage of the EV 410V
A Rated maximum voltage of the EV 420V
Target current of the EV Tevse_max
B Applicable maximum voltage of the EV < rated maximum voltage of the EV
Target voltage of the EV = negotiated maximum voltage at side B - 10V

5) Qonfirm that V8 is at the negotiated maximum voltage at side B and the EV)sipply
gquipment is operating at the designated OP.
6) Simulate an overvoltage at side B between DC+ and DC—- by the methods inTable 10§ and
gheck the results.
Table 108 — Overvoltage condition and verification criterion
Methods to simulate overvoltage at PR o\
System side B between DC+ and DC— Verifigcation criterion
A Adjust U5 to increase V8 to 430 V See Table AA.5
DC + 3 V DC during 400 ms ) %
_ _ The present,current at side B (A;1)is<5ADCin 1 g or
Adjust U4 to increase V810 15V £ 3 | 655 after the overvoltage is applied.
B V more than the negotiated maximum . . .
voltage at side B Thepresent voltage at side B (V8) is <60 V DC in 1|'s
or\ess after the overvoltage is applied.
Test|b)
The |test setup for system A is shown in Figure 129. The test setup for system B is showyn in
Figure 130.
Exegute the same proceduré-than in test a) until step 5).
6) Simulate an overvoltage at side B between DC+ and DC- by adjusting U+5 for system|A or
W4 for system'B) increasing V18 to 430 V + 3 V, and then decreasing V8 to 410 V (3 V.

7)

[he purposetis'to have V8 > 420 V for less than 200 ms, as shown in Figure 102.

(heck thatithe EV supply equipment allows energy transfer.
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V8 (V)

AN
w
o

420 |-ooesmeren s A ‘

1 T e

< 200 ms

Step 6 <

Figure 102 — Voltage V{8 to apply to simulate short period overvoltage
at side B between DC+ and DC-

6.3.1.107 Verification of vehicle connector latching

Subglause 6.3.1.107 is only applicable for EV supply eqUipment such as system A and sygtem
B, which are responsible for latching of vehicle conneéctor.

The |EV supply equipment shall not energize ‘the side B cable assembly when the vehicle
connlector is unlatched.

Compliance is checked by inspection, -operation and AA.3.6 for system A, BB.5.9 for system B.

6.3.1.108 Control circuit supply-integrity

If an earth fault, short-circuit\of overcurrent is detected at side B, the power supply fo[ the
contfol circuit of the EV supply equipment shall not be interrupted until the FPT sequenge is
completed and the vehicle coupler is safely unlatched.

Comppliance is checked by the following tests according to Table 109.

Table 109 — Control circuit supply integrity test

Fault scenario System A System B System C
Earth fault AA 312 BB 5 11 CC7516
Short-circuit AA.3.8.3 BB.5.8 CC.7.5.18
Overcurrent AA3.4 Design review 2 Design review
@ For system B, FS1 and S42 shall be designed according to Figure BB.1.

6.3.1.109 Short-circuit check before energy transfer
With the EV mated to the EV supply equipment and before the EV disconnection device is

closed, the EV supply equipment shall have a means to check for a short-circuit between side
B live parts (DC+/DC-) up to the EV disconnection device.

If short-circuit is detected, the EV supply equipment shall perform an error shutdown.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © IEC 2023 - 53 -

Compliance for system A and system B is checked by the following test. For system C, see
CC.7.5.22.

The test setup for system A is shown in Figure 129. The test setup for system B is shown in
Figure 130.

The test shall be performed according to the following procedure.

1)

2)
3)

4)
5)
6)
7)

Connect the EV supply equipment to a test load with dedicated EV simulator for each

system.

CT17 Cllld ST18 arc UpycTiIr.

The short-circuit resistance R2 shall be 100 Q + 20 %. The short-circuit inductance
ghall be 0 mH.

witch S8 is open.

[@a)

[@a)

imulate the short-circuit at side B between DC+ and DC- by closing thé switch S+8.

[@a)

tart energy transfer with the procedure defined by the EV supply equipment manufactj

The EV supply equipment shall trigger an error shutdown before 5317 and S118 are allq
to close.

6.3.1.110 User initiated shutdown

The EV supply equipment shall have a means to allow(the user to initiate a normal shutg

anyt

authprization by the user.

NOTH 1 The EV can also have a means for the user to/initiate a normal shutdown.

NOTH 2 For system A, a means to trigger an error,shutdown is also possible.

Compliance is checked by the tests in\AA.8, BB.4.5 or CC.7.5.20.

6.3.1.111 Overload protection/for parallel conductors (conditional function)

L1

Lirer.
wed

own

me during the coupling session. The activation of this means may depend of an

If mpre than one conductor_or wire is used in parallel, the EV supply equipment sha|l be
designed such that none,of.the conductors or wires will be overloaded.

Co

liance is checked by verifying that the parallel conductors

re the same’length,
onsist ef-the same conductor material,

re the) same cross-section,

ave the same insulation fypp and

are terminated in the same manner.

If more than one vehicle connector contact is used in parallel for DC+ or DC—, the EV supply
equipment shall be designed such that none of the contacts will be overloaded.

NOTE For example, the currents on the different path can be monitored, the contact temperature can be monitored,
or more than one power source can be used.

Compliance is checked by design review.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 54 - IEC 61851-23:2023 © |IEC 2023

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

conductor

6.3.1.112.1 Maximum voltage between side B live parts (DC+ and DC-) and protecti

conductor under normal operation

ve

Under normal operation, at side B, no voltage more than the present voltage between DC+ and
DC- plus 50 V DC shall occur between live parts (DC+ and DC-) and protective conductor. This
voltage limitation does not apply for transient overvoltages. See Figure 103 and Figure 104.

Components of the EV supply equipment, for example, an IMD, may superimpose a common

mod
voltg
at si

Com
(DCH
side

The
to ar
the r

The
impy
equi

NOTH
minin
Figu
of ar

ge between side B live parts (DC+/DC-) and the protective conductor up to present\vo
je B plus 50 V DC.

ponents of the EV supply equipment, for example, resistors, may shift each'side B live
/DC-) up to protective conductor through a resistor, which results in a lafge common n
B voltage swing.

measurement circuits might introduce a larger common mode Valtage offset if conng
intermediate bus voltage. These circuits shall not cause a voltage shift that is more
equirements in 6.3.1.112.

FV supply equipment may employ passive and/or active techniques to minimize the t
Ise current, possibly in coordination with the IMD ©r earth fault monitor of the EV st
bment.

Close to symmetrical, voltages between side B live parts (DC+/DC-) and the protective conductor h
ize the touch impulse current.

e 103 shows an example of a correct implementation and Figure 104 shows an exa
incorrect implementation.

iff the

tage

part
node

cted
than

buch
pply

elp to

mple
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f Vehicle { Vehicle A
: connector | inlet
— |-
! ( rbocP
| N _— }
, SECC | o GmCom1, EVCC
| —_—_= | 1 Com2,
| [ | | ~ |
| I PEC (equivalent circuit) | [
I : 1100 - 1 300 Vdc | I
I L1 Qe+ | [
| | _| |
| : | YY) 831/ | DC+ SV1/
| J s ] J
I | ZF | | Bdttery
I . ZS 150 - 1 000 Vdc | I sy btem
| I - 500V
| . | DC
| N[O Py L e & T /——|%P—|—/——
| g [
| ! I
| | IMD | I
' i [ |
' : _l RE
IPEIO- —é— — — —  — e — e — e — . —. | _|ﬂ-__|_
ol \ [
L 7| N,
\_ - ___ _ _ _ _ _ _ _ _ _ _ _ e I G DA _ !
IEC
a) Typical IMD implementation
S| A s A
w
8 +$50 Vinax (I’ +550 Vinax
T +$00 < /. \ /. \ /. \
g Q" +450 AN [ AN [ N DC+
DG+ N AN
A
0 PE b/ 1\ / Y\ /[ \ e
L/ . [ AN [ .
DC-
00 | ) A, -450 DC-
—-$50 V.
> min _550 Vmin
7 (s)
t[s)
IEC 'EC
b) Waveform of an IMD implementation with a c) Waveform of an IMD implementation with|a
switched resistor pulsed signal
Key
4 voltage at side B between DC+ and DC- Vinax upper voltage limit for DC+ and DC+
maximum common mode voltage (that is, . _
2 with reference to PE) including IMD min lower voltage limit for DC+ and DC
PE protective conductor
NOTE 1 |If the voltage between DC+/DC- and protective conductoris > 704 V DC, the required C1 impulse current

limitation specified as special protection in 8.105.1 cannot be met.

NOTE 2 System A requires relatively low earthing resistance for earth leakage current monitoring, and large
offset shown in Figure 103 does not occur in normal operational condition.

Figure 103 — Typical voltages between side B live parts (DC+/DC-)
and protective conductor under normal operation
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—m— == EV supply equipment - ——————————— — ~, ———=- EV - ————
Vehicle Vehicle )

connector |inlet
( olcp
Com1

Com2

SECC EVCC

P o
e
PR o
e

PEC (equivalent circuit)
1100 - 1300 Vdc

|
|
|
|
RS Wi
|
|

L1 o-e—+

~N —_— - — — =

Battery
! ZF ‘ i\ J— 150 - 1 000 Vdc system
I l pc- | 50q Vv
Nlo Y L L T < / —4h——I—/——
| I I
[ IMD I I
I I I
| RE |
PE (O e T T TS Epppp L ____________ -1 ==
. Ny SRy
\ —_——_ee— e e e e e e e e e e e e e e e e e e e e e e e e e e —_— e N e — — — ———— - —
IEC
a) Incorrect IMD implementation
s A
&
2
1
(&)
Q +550 Vinax
T
O +500
o
0 PE
R / J\U[ ‘\ ” \\ N
. U U \ )
~4\300 DC-
o
IEC
b) Waveform of an incorrect IMD implementation
Key
Vinax upper voltage limit for DC+ and DC—- PE protective conductor
Vin lower voltage limit for DC+ and DC—-

Figure 104 — IMD connection which results in a voltage more
than the maximum voltage limits
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Compliance is checked by the following test:

The test setup for system A is shown in Figure 129. The test setup for system B is shown in
Figure 130. The test setup for system C is shown in Figure 131.

1) Preconditions for the test:

The EV simulator shall use the following limits Vey rateq max = VEVSE rated_max_sides @nd

IEv rated_max = IEVSE rated_boost_sides during the compatibility check (see 6.3.1.104) in

order to not limit the operating range.

For system A and system C: The EV simulator shall draw current during this test, in

2) T

3) A

o

4) ¢

order to reach and maintain power transfer.

[he following voltage and current values shall be applied:
VEV simulator = 0,8 x VEVSE_rated_max_sideB

IevSE intended = IEV_trg = IEVSE rated_boost_sideB’ 2
erform the following actions:
For system A:

i) Wait until A+1 2 80 % of IgysE intended for 5 s.
iif) Measure V6, V7 and V18 continuously for 10 s:

For system B:
i) The FPT sequence shall be successfully done until t6 (IMD enabled).
i) During t6 (insulation resistance check)wait until V+8 2 80 % of Veyse max.

iif) Measure V16, V7 and V18 continuously for 100 s.

For system C:

ISO 15118-2:2014).
i) Wait until A71 2 80"% of Igy 44 for 5 s.

iii) Measure V165.V+7 and V8 continuously for 100 s.

requency: 10dHz"to 200 Hz.

|V761:5"V18 + 50 V DC and |V47] < V48 + 50 V DC

6.3.1

112.2 Maximum voltage between side B live parts (DC+/DC-) and protective

i)  The FPT sequence shall be successfully done until state.DC-C (energy transfe

i) The FPT sequence shall be 'successfully done until t = t8 according to Figure (
including the messagev'PowerDeliveryReq" (according to DIN SPEC 70121:20

heck the €xpected results: V6 and V17 shall be less than or equal to the following i

N—

C.5,
(4 or

ow pass filter shall be applied, in order to filter out transients. Recommended cut-off

mit:

conductor in case of an insulation fault at side B to the protective
conductor

The insulation requirements between side B of the EV supply equipment and the protective
conductor, excluding the side B cable assembly, depend on the working voltage. See 8.105.5.

Case 1: For a side B with a working voltage of < 550 V DC, basic protection shall be provided
between this part of the circuit and the protective conductor.

Com

pliance is checked by inspection.
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Case 2: For a side B with a working voltage of > 550 V DC, if a fault to the protective conductor
causes a voltage between side B live parts (DC+/DC-) and protective conductor of less than or
equal to 110 % of the present voltage at side B, basic protection shall be provided between this
part of the circuit and the protective conductor. See fault A in Figure 105.

Compliance is checked by inspection.

Case 3: For a side B with a working voltage of > 550 V DC, if a fault to the protective conductor
causes a voltage between side B live parts (DC+/DC-) and the protective conductor of more
than 110 % of the present voltage at side B between DC+ and DC-, double or reinforced
protection shall be provided between this part of the circuit and the protective conductor. See
fault|B in Figure 105.

NOTH 1 Threshold of 550 V DC is due to backward compatibility with IEC 61851-23:2014.

Compliance is checked by inspection.
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Thes detection time of the IMD/earth leakage current monitoring device plus the error shutdown time
(single line) basic insulation (see fault A)

(double lines) double insulation or basic insulation and electrically protective screening (shielding) or
reinforced insulation (see fault B)

Figure 105 — Examples of a fault between the secondary circuit
and the protective conductor
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The following requirements apply under a fault to the protective conductor.

For EV supply equipment based on case 3, with a rated maximum voltage of the EV supply
equipment at side B of < 500 V DC: if a voltage > 550 V 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 > 500 V DC and <1 000 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

com

In 5
temg

to 1

NOTEH

Compliance is checked by the following tests.

The
Figu

Test

1)
2)

3)

4)
5)

6)
7)
8)

arts (DC+/DC-) and the protective conductor, the EV supply equipment shall trigger and

(

9
g

S
n
d
A

Q

o 0O

Measure voltages V6, V7, V8 and current A+1.

plete an error shutdown in 4 s or less. See Figure 105.

orary overvoltage V., between side B live parts (DC+/DC-) and the protective cond
800 V DC.

2 Side B voltages between DC+ and DC—- > 1 000 V DC are under consideration.

test setup for system A is shown in Figure 129. The tests/setup for system B is shoy
re 130. The test setup for system C is shown in Figuret131.

between DC- and the protective conductor:

Connect the EV supply equipment to a testiload with dedicated EV simulator for
ystem.

tart energy transfer with the  procedure specified by the EV supply equip
hanufacturer.

onfirm that the operating poiritis at OP2 as specified in Figure 133.
reconditions for the fault:condition:
R4 shall be 150 kQ;

Ut2 shall be setiin order that, when S+10 is closed, V17 is
i) (0,1 % VevSE rated_max_sideB) I VEVSE rated_max_sides IS > 500 V DC, or

ii) 550V~ VEVSE_rated_max_sideB if VEVSE_rated_max_sideB is =500 V DC.
lose S¢10.

héck that the EV supply equipment performs an error shutdown.

s or less after a fault to the protective conductor, the EV supply equipment shall limit the

ictor

Yn in

bach

ment

heck that V6 and V7 are <60 V DC in 5 s or less after closing S+70.

Test between DC+ and the protective conductor.

1)

2)
3)

4)
5)

Connect the EV supply equipment to a test load with dedicated EV simulator for each
system.

Measure voltages V6, V17, V8 and current A+1.

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

Confirm that the operating point is at OP2 as specified in Figure 133.

Preconditions for the fault condition:
a) Ry3 shall be 150 kQ;
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b) U1 shall be set in order that, when S19 is closed, V6 is

i) _(0’1 X VEVSE_rated_max_sideB) if VEVSE_rated_max_sideB is > 500 V DC, or
i) =550V + VEysE rated_max_sideB If VEVSE rated_max_sides IS < 500 V DC.
6) Close S19.
7) Check that the EV supply equipment performs an error shutdown.

8) Check that V6 and V17 are < 60 V DC in 5 s or less after closing S;9.

NOTE 3 The tests simulate a fault that can either be in the EV supply equipment or EV.

6.3.1.113 Shutdown of the EV supply equipment
6.3.1.113.1 General

At thle end of the shutdown stage, the EV supply equipment shall reduce the present currgnt at
side|B to = 5 A DC and shall be designed such that the present voltage at side’B remains|< 60
V DC between DC+ and DC—-, between DC+ and the protective conductor, and DC—- and the
protective conductor.

Accgrding to ISO 17409:2020, 6.5.2, when unmated, the EV mayhave a voltage > 60 \{ DC
and p 30 V AC between DC+ and PE, and between DC- and PE.

The |IMD or the earth leakage current monitoring device,*may be used by the EV sypply
equipment to reduce the voltage at side B to < 60 \ADC between DC+ and the proteftive
conductor, and DC- to the protective conductor.

6.3.1.113.2 Normal shutdown

Normal shutdown occurs as a result of an intrinsic reaction of the EV or the EV supply equipment
or a juser interaction, for other reasons than the presence of a failure.

At the end of the normal shutdown sequence, the EV supply equipment shall reduce| and
mairtain:

|
—_

ne present current at sideyB <5 A DC, and

ne present voltage at side B < 60 V DC between DC+ and DC—, DC+ and the proteftive
cgonductor, and DE=rand the protective conductor.

|
—_

Further requirements are specified in AA.4.3.5.1, BB.4.5 and CC.3.3.

6.3.1.113.3.\ Error shutdown

Afte| theverror shutdown is triggered by the EV supply equipment, the EV supply equipment
shall reduce and maintain:

— the present current at side B<5 A, and
— the present voltage at side B < 60 V DC between DC+ and DC—, between DC+ and the
protective conductor, and DC- and the protective conductor.

Timing and further requirements to initiate an error shutdown are specified

— for system A, in AA.3.8.1 and AA.4.3.5.2,
— for system B, in BB.5.1, and
— for system C, in CC.3.4.

NOTE The compliance test verifies the shutdown time which consists of performance time plus trigger time as
defined in AA.3.8.1, AA.4.3.5.2, BB.5.1 and CC.3.4 where error shutdown is the consequence. The trigger time does
not need to be verified provided shutdown time complies with the specific requirement.
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.113.4 Emergency shutdown

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

— the present current at side B <5 A in 30 ms or less for system A and system B, and in 20
ms or less for system C, and

— the present voltage at side B < 60 V DC between DC+ and DC-, between DC+ and the
protective conductor, and DC- and the protective conductor in 1 s or less for system A and

S

ystem C, and in 500 ms or less for system B.

NOTE+ b T L lor 1 PR D T loriade e el o o } s : " o
T e COMpPIance CCTRS e totar te, Wit COSTSTS o1 the thHimgS aoove pruasS—triggermgume—asS a

in th

verifigd provided shutdown time complies with the specific requirement.

Further requirements are specified in AA.4.3.5.3, BB.5.1 and CC.3.4.

Com

Compliance for system C is checked by CC.7.5.4 and CC.7.5.8.

The
Figu

The
1) (
f
2)

3)

O O 3 0

4)

~

6.3.2

respective clauses where emergency shutdown is the consequence. The trigger time does not need

pliance for system A and system B is checked by the following test.

test setup for system A is shown in Figure 129. The test setup for system B is shoy
re 130.

fest shall be performed according to the following procedure.
Lonnect the EV supply equipment to a test load with’dedicated EV simulator with a test
br each system.

tart energy transfer with the procedure” specified by the EV supply equip
nanufacturer.

onfirm that V8 is at the rated maximum voltage of the EV supply equipment at side B
he EV supply equipment is operating at the rated maximum current at side B.

Dpen the relay for each system'as specified below:
for system A: S15;

for system B: S+4.

(lhe EV supply equipment shall trigger and complete an emergency shutdown, display
blevant alarm or error information, if any, according to the following:

for system‘A; according to AA.3.8.2.
for system B, according to BB.5.1 and Table BB.3.

Optional functions for Modes 2, 3 and 4

fined

to be

Yn in

load

ment

and

ng a

Rep)@r‘nmnnf of the title of this subclayse:

6.3.2 Optional functions for Mode 4

6.3.2.1 General

Repl

acement:

The following functions, if provided by the EV supply equipment, shall comply with applicable
clauses as given below:

-V

entilation during supply of energy according to 6.3.2.2;

— Mode 4 using system C according to 6.3.2.4;

]

leep mode of the EV supply equipment according to 6.3.2.101;
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— detection/adjustment of the applicable maximum current of the EV supply equipment at side
B according to 6.3.2.102.

Other additional functions may be provided.

NOTE In the following countries, a positive means to prevent unintentional disconnect is required: US.

Additional subclauses:

6.3.2.101 Sleep mode of the EV supply equipment

The
mod
up b

For

the EV.

Compliance is checked by the following test:

1) Set the EV supply equipment in sleep mode.
2) Send a wake-up signal from EV simulator to the EV supply equipment.
3) The EV supply equipment shall

The
may

6.3.2

The
equi
limit
the H
the 4

For

7

b is supported, the EV supply equipment shall implement a wake-up function to be w
y the EV.

system A, the EV supply equipment shall wake up by receiving the specific, CAN ID

for system A, communicate CAN message ID: H’708 after receiving H'700 from th
simulator as indicated in IEC 61851-24:2023, Table A.2 and Table A.3,

for system B, under consideration, and
for system C, see CC.5.2.

availability of the wake-up function of the EV supply equipment during a coupling seg
depend on conditions defined by thelEV supply equipment manufacturer.

.102 Detection/adjustment.of the applicable maximum current of the EV supply
equipment at side B

EV supply equipment(may change the applicable maximum current of the EV sU
bment at side B and,shall communicate it to EV via digital communication. The EV sh

EV supply equipment at side B. The target current of the EV shall be less than or eqy
pplicable maximum current of the EV supply equipment at side B.

pecific_tequirements, see AA.7.2, BB.13 and CC.5.5.

J

leep
bken

from

D

EV

sion

pply
ould

the target current-of‘the EV according to the change in the applicable maximum currgnt of

al to

Communications

IEC 61851-1:2017, Clause 7, is applicable, except as follows.

71
Addi

Digital communication between the EV supply equipment and the EV

tion:

Protective measures defined in this document shall not rely on communicated values between
the EV supply equipment and the EV.

Annex GG provides general information on the communication and FTP sequence between the

EV s

upply equipment (SECC) and the EV (EVCC).
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Requirements on the digital communication for BPT control for system A are specified in
Annex AA.

Additional subclause:

7.1.101 Basic communication interface

Typical interfaces of control pilot function on EV supply equipment are specified in Annex AA,
Annex BB and Annex CC. Each system carries out control pilot function through the control pilot
conductors and terminals specified in IEC 62196-3.

8
IEC
Rep

8.10
8.10

Protection against electric shock
51851-1:2017, Clause 8, is replaced with the following:
acement:

1 General provisions

1.1 General

Reqliirements for protection against electric shock shall besaecording to one or more o

follo

Addi

ving standards, unless otherwise specified in this document:

EC 62477-1:2022;
EC 62368-1:2023;
EC 61439-7:2022.

fional requirements for system C are shown in CC.4.1.
For the purposes of this document, the,EV supply equipment is considered to be a type of
bment.

equi

Hazard based safety models-according to IEC 62368-1:2023 may be used to evaluate prote

agai

Prot
equi
prov
- b

D

Prot

st electric shock.

bction against electric shock including potential hazards on side B of the EV sy
bment under, conditions of intended use and reasonably foreseeable misuse sha
ded by at Jéast one of the following measures:

asic protection and fault protection, see 8.102 and 8.103;

nhahced protective provision, see 8.104.

f the

PEC

Ction

pply
| be

ction under normal operating condiions IS proviaea DYy DaSIC protection, and prote

under single fault conditions is provided by fault protection.

Specific protective measures for side B are provided in 8.105.

ction

Protection of side A of the EV supply equipment may include an RCD according to 8.105.9.

Specific requirements for protective measures for non-separated EV supply equipment are
under consideration.
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8.101.2 Intended use and reasonably foreseeable misuse

The EV supply equipment shall meet the following requirements, considering intended use and
reasonably foreseeable misuse:

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

h
- h

azardous live;
azardous voltage shall not be disconnected with the vehicle connector.

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

Co

8.10{1.3 Limitation of touch current or touch voltage

Und
protd

Body

Comppliance for hazardous-live-parts is checked according to 8.102, 8.103, 8.104 and 8.1(

NOTH
8.10

Prot
reas
norn
perc

NOTH
corre

NOTH
cable
sessi
trunk

equip

For the current path, finger at the vehicle connector to feet, and hand at the vehicle chass

feet,

imiting the touch voltage.

liance for hazardous voltage is checked according to 6.3.1.103.

r normal operating conditions and single fault conditions, an ordinary.person sha
cted against a harmful electric shock by either

miting the touch current and the touch energy, or

The skin of a sweating person or a person after immersion in sea water is not considered.
1.4 Threshold of perception and startle reaction

pctive measures shall be provided to prevent startle reactions during intended use

al conditions and during single fault conditions. During the normal operating condit
eption may be possible.

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

2 The intended use¢includes, but is not limited to, handling of energy transfer accessories such as s
assembly, vehicle conpector and vehicle inlets, initiating a communication session, ending a communi
n, an ordinary person or animal entering or exiting the EV, opening and retrieving an item from th
boot or other storage areas, touching the vehicle chassis, and touching exposed metal parts of the EV {
ment.

shall be considered under normal and single fault conditions. The current path from

Il be

impedance corresponding to water wet conditions in IEC 60479-1:2018, 3.1.8, shall be
congidered under the normal operation conditions and singlefault conditions.

5.

and

bnably foreseeable misuse, before,*during and after a communication session, under

ons,

ide B
Cation
e EV

upply

is to
hand

to hg

nd/shall be considered for special protection provisions. See the IEC 60479 series.

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

— 0,5 mA AC/2 mA DC under normal operation, and
— 3,5mA AC/10 mA DC under single fault condition.

Com

pliance is checked by measurement according to 12.6.

The EV supply equipment shall limit the discharge energy, such that discharge energy shall be

less

than

— 5 uyJ under normal operation, and

— 0,5 mJ under single fault condition.
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NOTE 3 The values are based on IEC 61140:2016, 5.2.7 b).

For relevant requirement, see 8.105.4.

Compliance is checked by design review.

Special protection shall be provided such that, in case of a failure of the provision for basic
protection and a simultaneous failure of the provision for fault protection of side B, the steady-
state touch current is less than or equal to curve b, the upper boundary of the DC-2 zone, as

spec

ified in [IEC 60479-1:2018, Figure 22 and Table 13.

Speq
protd
curre

IEC

The

|
—_

For s
For

The
Figu

Pre-

o QD n

o3 Z

$ystem A and system C, compliance is checked"by the following test.

ction and a simultaneous failure of the provision for fault protection of side B, thet
nt is less than or equal to the ¢, curve as specified in IEC 60479-2:2019, Figure’23

50479-1:2018, Figure 22, respectively.

following parameters shall be used:

human body impedance of 575 Q;
ne maximum Y-capacitances of the EV according to ISO 17409:2020;

worst-case asymmetric leakage resistance of the EV. (where energy transfer is
ossible.

ystem B, compliance is checked by design review according to Annex HH.

test setup for system A is shown in Figure 129. The test setup for system C is shoy
re 131.

conditions for the test:

or all systems:
The fault resistance is\575 Q, to represent the human body impedance.
The EV supply equipment manufacturer shall specify the operating point at which

DC+/DC- and(the protective conductor.

The test setup shall have the maximum EV Y-capacitance (C;7/ C+8) for the oper
point specified in step b), as specified by ISO 17409.
OTE 4«~-The EV supply equipment can switch in more PECs depending on the current demand, and/

odulesjinh series or parallel due to the voltage demand. This can influence the total Y-capacitance and le
Lrrent.

ial protection shall be provided such that, in case of a failure of the provision fon hasic

buch
and

still

nin

the

EV supply equipment has the maximum energy stored in the Y-capacitance betyween

hting

br put
hkage

- A

dditionally, Tor System A

d) Set the testload and target current of the EVIReq (see Clause AA.5), of the EV simulator
so that the EV supply equipment operates at the operating point specified in precondition

b).

— Additionally, for system C:

e) Approach the test point as specified in step b) according to CC.7.4.
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The fest shall be executed as follows:

1)
2)

3)

4)
5)

6)

7)

8)
9)

Oscilloscope

Differential
probe

\
O O OO0

Ll_l

| | Differential
probe

DC+

PE

DC-

Switch is
closed

Figure 106 — Measurement of the touch leakage current

Close S+13.
betermine the threshold of Rt6 where the earth leakage current monitoring device
gystem A) or IMD (for system C) trips.

dd < 10 % to the trip value for Rt6 in order to\continuously charge with the maxi
llowed asymmetric leakage resistance.

/
e

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

Apply the defined fault resistance R+5 at\the maximum voltage by closing S+11.

NOTE 5 For system C, the maximum voltage includes the voltage superimposed by the IMD.

The currents through R+5 and Ry6 can be determined by measuring the voltage ove
Known resistance Rt5.

Measure the discharge (curve with an oscilloscope and extract the time constant o

discharge event t; =8RC and determine [gy,q :IpeTak. See Figure 106.
6

Measure the steady state leakage current Iprs.

Repeat thestest by:

closing/S+11 in step 1),

determining the threshold with Ry5 in step 2),

IEC

(for

mum

r the

f the

——apptying thedefimed fautt resistance R76 by closing-ST137mstep 5y,

measuring the voltage over R;6 in step 6), and

measuring Igtg in step 8).

NOTE 6 The dynamic behaviour of the IMD (for example, switching) can influence this test; it can be necessary

to repeat the test a few times to ensure that worst case condition is tested.

10) Check the expected results:

a) The steady-state leakage current Ipts5 and It measured in step 8) are less than or

equal to the DC-2 limit (line b) in IEC 60479-1:2018, Figure 22 and Table 13.

NOTE 7 In steady-state, the DC2 limit is 25 mA.

b) The points (Igys, t;) measured in step 7) are less than or equal to the Cq limit in

IEC 60479-2:2019, Figure 23, and IEC 60479-1:2018, Figure 22.
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NOTE 8 See Figure HH.4.

8.102 Basic protection

8.102.1 General

Basic protection in the EV supply equipment is employed to prevent persons from touching
hazardous live parts. Basic protection shall be provided by one or more of the measures given

in 8.

102.2, 8.102.3, 8.102.4, and 8.102.5.

8.102.2 Protection by means of basic insulation of live parts

Prot
acco

Basi

Any
the |

Basi
over

Com

Test|
conr

8.10

Prot
to 8.

Encl

The
that
lifeti

It sh

rding to IEC 62477-1:2022, 4.4.3.2.
C insulation shall be provided by solid insulation or clearance and/or creepage’ distang

accessible conductive part is considered to be a hazardous live part ifinot separated
ve parts by required insulation.

voltages for the circuits to which they are connected.
pliance is checked by inspection and test.

shall be conducted according to Table 28 of IEC 62477-1:2022, 5.2.3.4 (only for cin
ected directly to mains supply, see 6.3.1.112), and IEC 62477-1:2022, 5.2.3.2.

.3 Protection by means of enclosures’or barriers

bction by means of enclosures or barriers in the EV supply equipment shall be acco
105.4 and 12.4.

bsures shall be suitable for.use in their intended environments.

FV supply equipment shall have adequate mechanical strength and shall be so constry
no hazard occurs when subjected to intended use and expected misuse over the exp§q
ne in accordance-with 12.107.

bll only be possible to open enclosures or remove barriers

ith the use of a tool or key, or

fter de~energization of hazardous live parts.

bction by means of basic insulation of live parts in the EV supply equipment sha]l be

e.

from

C insulation shall be designed and tested to withstand the impulse voltages and tempgrary

cuits

ding

cted
cted

4240+

For dditional reauirements ca
aGeaoRa1e4 SHeHtS

T e oot

8.102.4 Protection by means of limitation of voltage

Basic protection by the provision of limitation of voltage shall be fulfilled where the following
conditions are met:

O T Q

)
)
)
)

Q.

the limit in Figure 107;

steady-state touch voltage under normal operation is less than the values in Table 110;

steady-state touch voltage under single fault condition is less than the values in Table 111;
a non-recurring DC touch voltage under normal operation is less than the limit in Table 110;
a non-recurring DC touch voltage for fingertip to feet under single fault condition is less than
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100 000 T —F——
—
— Fingertip to feet TT]
10 000
)
E
_5 1000 A
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=] \
a
\
100 \-
X
\
\
\
N
10
10 100 1000

Touch voltage (V) O

Figure 107 — Touch time — DC voltage under single fault condition
(water wet, fingertip to feet)

e) the voltage is supplied by one of the following sourcest

) a safety isolating transformer for the auxiliary €ircuit including control pilot;

Y

NOTE Safety isolating transformers are those that comply with IEC 61558-2-6.

N

) a source of voltage providing a degree_of safety equivalent to that of a safety isolating
transformer;

3) electrochemical (for example, battery system).

Table 110 — Touch voltage under normal operation

Body contact area AC (RMS) | DC
Part of body
Basic protection
Hand
Fingertip 12V | 30V

NOTE The values are based on a current path from the contact area of the body to feet, with the
person in standing position.

Table 111 — Touch voltage under single fault conditions

Body contact area AC (RMS) DC
Part of body

Fault protection
Hand

Fingertip 30V 60 V

NOTE 1 The values are based on a current path from the contact area of the body to feet, with the
person in standing position and in water wet conditions.

NOTE 2 |If these values cannot be met under single fault conditions, protective separation is needed.

Compliance is checked by inspection and measurement.
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8.102.5 Protection by means of limitation of steady-state touch current

Limitation of steady-state touch current is a provision whereby touch current is limited to

non-hazardous values. The limits are provided in 8.101.4.

The protective impedance limiting the touch current shall comply with IEC 62477-1:2022,

4.45.5.
Compliance is checked by test in IEC 62477-1:2022, 4.4.5.5.

8.103Fault protection

8.10B3.1 General

Faulf protection provides protection against bodily harm due to contact with hazardoeus elecirical

energy during and after failure of the basic protection.

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

— protective equipotential bonding in 8.103.2 in combination with the protective conductd

— gutomatic disconnection of supply in 8.103.4;

upplementary insulation in 8.103.5;

lectrically protective screening in 8.103.6.

Faulf protection shall be independent and additional to those for basic protection.

8.10B.2 Protective-equipotential-bonding

Prote¢ctive-equipotential-bonding is a provision whereby items are bonded together to

hazgrdous touch voltages.

=

qvoid

Proté¢ctive-equipotential-bonding in thé EV supply equipment shall be according to IEC 62477-

1:20p2, 4.4.4.2.

Compliance is checked by visual inspection and tests in accordance with IEC 62477-1:2022,

4.4.4.2.

8.10B.3 Effective protective conductor continuity between the enclosure and the
external‘protective circuit

Expgsed conductive parts of the EV supply equipment shall be effectively connected tg the
termjnal for-the external protective conductor, and the resistance from the conductive p3rt to

the terminal of the external protective conductor shall be < 0,1 Q.

Compliance is checked by the following test.

1) Make verification using a resistance measuring instrument which can drive a current of 2 10
A (AC or DC). Pass the current between each exposed conductive part and the terminal for

the external protective conductor.
2) Confirm that the resistance is < 0,1 Q.

NOTE Routine testing can be performed according to IEC 62477-1:2022, 5.2.3.11.4.
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8.103.4 Automatic disconnection of supply

Automatic disconnection of supply in the EV supply equipment shall be according to
IEC 62477-1:2022, 4.4.4.4, except as follows.

— The protective device may be provided in any suitable upstream part of the installation or
the EV supply equipment. The EV supply equipment manufacturer shall give appropriate
information for the installation of external protection. The information may be provided in a
circuit diagram.

Compliance is checked by inspection and measurement in accordance with IEC 62477-1:2022,
4.4.4.4

8.10B.5 Supplementary insulation

Supplementary insulation in the EV supply equipment shall be according to IEC-62477-1:2022,
4.44.5.

Comppliance is checked by inspection.

8.10B.6 Electrically protective screening

Elecjrically protective screening in the EV supply equipment shall be according to
IEC p2477-1:2022, 4.4.4.7. Electrically protective screening”shall consist of a condugtive
screen interposed between hazardous-live-parts of the EV &upply equipment and the part Heing
protected, whereby the screen is separated from live parts by at least basic insulation.

The protective screen shall

— Bbe connected to the protective-equipotential-bonding system of the EV supply equipment,
nd that interconnection shall comply with the requirements of IEC 62477-1:2022, 4.4.4.2,
nd

- mply with the requirements for-elements of the protective-equipotential-bonding system
ccording to IEC 61140:2016, 5(3.3.3, 5.3.3.4 and 5.3.3.5.

Comppliance is checked by inspection and tests in accordance with IEC 62477-1:2022, 4.4}4.3.

8.104 Enhanced protective provision
8.104.1 General

An ehhanced protective provision provides both basic protection and fault protection accofding
to one or mare, of the provisions specified in 8.104.2 and 8.104.3.

8.104.2 , Double or reinforced insulation

Double insulation in the EV supply equipment shall be according to IEC 62477-1:2022, 4.4.5.2.

Reinforced insulation in the EV supply equipment shall be according to IEC 62477-1:2022,
4.4.53.

NOTE In the following country, additional requirements for equipment employing a system of double and or
reinforced insulation are required: US.

Compliance is checked by inspection and tests in accordance with of IEC 62477-1:2022, 4.4.5.2
and 4.4.5.3.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 72 —

8.104.3 Protective separation between circuits
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Protective separation between circuits in the EV supply equipment shall be according to
IEC 62477-1:2022, 4.4.5.4.

For side B, the steady-state touch current shall be less than or equal to curve b, the upper
boundary of the DC-2 zone, as specified in IEC 60479-1:2018, Figure 22 and Table 13.
Additionally, the touch current shall be less than or equal to the ¢ curve as specified in

IEC 60479-2:2019, Figure 23, and IEC 60479-1:2018, Figure 22, respectively. See 8.101.4.

Co liance is checked hy inelnar\finn and tests in accordance with |[EC 62477-1:2022 4.4 5.4.
8.10p Requirements for separated EV supply equipment
8.105.1 General
The side B of the EV supply equipment shall be designed according to the\provisions agpinst
elecfric shock, for basic protection, fault protection and special protection as specifigd in
Table 112.
Table 112 — Safety provisions for protection against'electric shock
for EV supply equipment at side'B
Proyvisions for basic Provisions for fault protection Provisions for special protection
protection
Profection in absence Protection in case of a fault
of a fault
Basic insulation 9: For class |1 portions: P‘rotective sgparation betw ien
) ) \ ) . side A and side B 2 € (8.10p.5)
— |(solid) basic — Protective separation between side A and
insulation side B @ ¢ (8.105.5) Continuous continuity checking
. . - . _ . of the protective conductor|and
— [pasic insulation - Protective equipotential bonding to de-energization upon loss ¢f
v el ?I(I:ECSSGS1I?fosggﬁé‘cgv;:%pg;tsfor example, for continuity * ¢ (6.3.1.2)
— linside barriers or ’ P A R ’ .
enclosures metal housing'? (8.105.1), in combination For system B, the protectivp
with: equipotential bonding
) ) withstands the short-circuit
o forsystem A (AA.3._8.2): disconnection energy ' (8.105.11,
of the EV by triggering an emergency Clause BB.14)
shutdown upon loss of protective
equipotential bonding "; Perform an error shutdown
when an asymmetric or
e for system B (BB.14) and system C symmetric insulation fault tp
(CC.4.6): mechanical robustness of the protective conductor occursg,
equipotential bonding by both detected by the IMD or earfh
i)  minimum cross section of the Iealfage;ceurrent monitoring
protective conductor, and device * © (8.105.1)
ii) using a vehicle coupler according to Multiple side Bs shall be
IEC 62196-1, IEC 62196-3 and IEC separated from each other by

62496-3-1-
Electrically protective screening (shielding)
between hazardous-live-parts and

accessible surfaces of parts of insulating
material (8.105.5).

For class Il | portions:

Double or reinforced insulation (8.105.5).

Accessible SELV/PELYV 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).

basic-insulation-2.1(8.105.

Limitation of steady-state

~

touch current (B) and impulse

current (C,) # (8.101.4)

Limitation of Y-capacitance

to

< 500 nF per rail ®° (8.105.3)
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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 6469-3:2018 and

SO 17409:2015.

¢ 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, and

— 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.

This provision serves simultaneously

— to prevent hazards caused by "blinding" of the IMD/earth leakage current monitoring device forfault|
occurring "behind" a broken PE, and

- to prevent hazards caused by a loss of equipotential bonding for class | portions of thersystem.

Conditions:
- the PELV circuit is connected to the protective conductor;

— no hazardous voltage or touch current occurs (see 8.101.3) 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.

fIn order to consider only one EV for calculation of the Y-capacitance (€Y) and in order to prevent interfer¢nce
aused by multiple IMDs.
9 for each portion of the EV supply equipment, one of theSe provisions for basic protection shall be
implemented. See also IEC 61140:2016, 5.2.
b The disconnection of the EV is achieved by opening the EV disconnection device via CP, see Figure AA.|.
I This short-circuit energy is a consequence of two independent faults, one from DC+ to the protective condyctor
nd one from DC- to the protective conductor, oftwhich one occurs in the EV and the other one occurs ir] the
EV supply equipment.
i Considering IEC 61140:2016, 7.3 and 7.4
Requirements for protection agajnst electric shock hazard for separated EV supply equipnent
are defined for each system’in~AA.3.1, Clause BB.2, and CC.4.1.
In cdse the EV supply-equipment can supply more than one EV simultaneously, independent
protgction means (protection against electrical shock, overload and short-circuit protection) for
each vehicle connector shall be implemented.
If the EV supply equipment has multiple side B circuits, all the requirements in this document
on s|de B-shall apply at each side B circuit individually.
ated

NOTE 1 This means each side B is not allowed to share a DC+ and/or DC—, with any other side B.

NOTE 2 The protective conductor of each vehicle connector is shared by bonding to the protective conductor of
side A, see 8.105.2.

Additional requirements for multi-side B EV supply equipment are specified in Annex FF.

NOTE 3

must comply with the requirements in national standards: US, CA.

Compliance is checked by design review.

In the following countries, both separated EV supply equipment and non-separated EV supply equipment
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8.105.2 Equipotential bonding on side B

The EV supply equipment shall provide a protective conductor for side B. This protective
conductor shall provide protective equipotential bonding of exposed conductive parts of the EV
supply equipment and the EV. This protective conductor shall also be used for earth leakage
current monitoring (see AA.3.1.2), insulation resistance check (see BB.2.2 and Clause BB.8),
or insulation monitoring (CC.4.1.3), respectively.

The EV supply equipment shall provide this protective conductor to the EV through the
appropriate contact of the vehicle connector according to IEC 62196-1, IEC 62196-3 and IEC
62196-3-1.

For gystem A, the requirement for RPT EV supply equipment is specified in AA.6.1.

The |side A protective conductor terminal, if any, shall be bonded to the side B" proteftive
conductor. If the supply network provides a protective conductor to the EV supply equipment,
this protective conductor shall be bonded to the protective conductor of the. side B.

If th¢ supply network does not provide a protective conductor to the EV supply equipmept or
the Irotective conductor provided by the supply circuit is not earthed, the user manual shall
statg that the EV supply equipment is only allowed to be operated by skilled personngl or
instructed personnel.

NOTH In the following countries, an ordinary person can operate the RPT EV supply equipment even if the qupply
circuif (in this case, an EV) and/or the load does not provide an eatthed protective conductor, or the earth (ground
wherg the earthing rod of the RPT EV supply equipment can be inserted) is not available nearby: JP.

Compliance is checked by inspection.

8.10p.3 Impedance to protective conductoron side B

Wheh side B is live, the actual total physical insulation resistance of the EV supply equipment
between side B live parts (DC+/DC-=),to the protective conductor, which will not result|in a
shutdown, shall limit the touch currént within the DC-2 area of IEC 60479-1:2018, Figure 22.

NOTH 1 The actual total physical.-iasulation resistance is a combination of the impedance of all the compgnents
within the EV supply equipment and.the EV in parallel.

NOTH 2 The measured insulation resistance does not include the internal resistance of the insulation measur¢ment
device or earth leakage currént monitoring device.

Compliance is checked according to 8.101.4.

For g§ystem*A,-an earth leakage current monitor in the EV supply equipment shall detect thq first
fault| and™for system C, an IMD shall detect the first fault and disconnect the supply or penform
ror shutdown. The earth leakage current monitoring device and the IMD do not prqgvide

NOTE 3 For system B, the EV will perform the insulation monitoring during energy transfer.

The reaction time of IMD or earth leakage current monitoring device shall be according to
AA.3.1.2, BB.2.2, BB.8 and CC.4.1.6. The value of the Y-capacitances shall ensure that the
reaction time of IMD or earth leakage current monitoring device is less than the limit. In the side
B circuit, the Y-capacitance between DC+ and the protective conductor shall be < 500 nF. In
the side B circuit, the Y-capacitance between DC- and the protective conductor shall be
< 500 nF.

NOTE 4 The side B circuit Y-capacitance requirements for the EV supply equipment result in a total capacitance of
1 uF.
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The limitation of stored energy in the Y-capacitors shall not be used as fault protection under

singl

e fault condition for the EV supply equipment.

The special protection required in 8.101.4 may be provided by limited impedance between side
B live parts (DC+/DC-) and the protective conductor, including the connected EV.

NOTE 5 System A requires the limitation of the Y-capacitance of EVs with battery system voltages to < 500 V DC,
such that the total stored energy per side B live part (DC+/DC-) to protective conductor of the EV supply equipment
mated to the EV is < 0,2 J under the worst-case scenario.

Compliance to the Y-capacitance limit is checked by the following test.

The
Figu

Pre-
- F
a

g

NOTH
in ser

- A
o

— A

€
The
1) |
2) (

3) Measure the discharge curve of the capacitance. By extracting the time constant o
ischarge event, the total capacitance can be determined (Formula (2)). See Figure 106.

a

test setup for system A is shown in Figure 129. The test setup for system C is shol
re 131.

conditions for the test:

or all systems:

The fault resistance is 1 kQ, a low enough resistance to cancel out the influence of
circuit resistances. Set Rt5 or R6 to the fault resistance valug.

The EV supply equipment manufacturer shall specify the operating point at which

DC+/DC- and the protective conductor.
The Y-capacitances (Cr7/C+8) of the EV simulator shall be known.

6 The EV supply equipment can switch in more PECs depending on the current demand, and/or put mg
es or parallel due to the voltage demand. This can influence the total Y-capacitance and leakage curren

dditionally, for system A:
Set the test load and target current of the EV /Req (see Clause AA.5) of the EV simuy

dditionally, for system C:
Approach the test point as specified in step b) according to CC.7.4.

fest shall be executed as-follows.

Vait until the EV supply equipment reaches the operating point specified at preconditig
lose St11 or S+13to apply the fault resistance (R+5 or R6).

c t

Rt Fault

so that the EV supply equipment operates at the operating point specified in step H).

yn in

bther

) the

EV supply equipment has the maximum energy stored(in the Y-capacitance between

dules
.

lator

nb).

f the

(2)

where

C is the Y-capacitance, expressed in Farad;

Ry Fauit IS the fault resistance, expressed in Ohms;

t

is the discharge time, expressed in seconds;

4) Check that, after subtracting the Y-capacitance of the EV simulator (precondition c)), the
maximum total parallel Y-capacitance is < 1 uF.

8.105.4 Degrees of protection against access to hazardous-live-parts

Degrees of protection for enclosures of EV supply equipment shall fulfil at least IPXXC.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 76

Compliance is checked by inspection and measurement.

8.105

.5 Insulation barriers

IEC 61851-23:2023 © |IEC 2023

The EV supply equipment shall have insulation barriers as shown in Figure 108. The EV supply

equipment shall provide the minimum protective measures as defined in Table 113.

Side B working voltage < 550 V

Side B working voltage > 550 V

4 PE 4 PE __ __ M
| Nz | | ]
8 To pupply network ] L Side A J% EL Side BJ [SideBcabIe assembly&a To supply network ) L Side A ’g EL Side B ’ (SideBcableasssmbly&
L IT 1 I
[ SELV/PELV ) ( SELV/PELV j
= ) L /
IEC
Key
PE protective conductor
(single line) basic insulation
(doduble lines) double insulation or basic insulation and electricallyVprotective screening (shielding) or
reinforced insulation
(dashed line) basic insulation or double/reinforced insulation..S€e Table 113.
NOTH Threshold of 550 V DC is due to backward compatibility with IEC 61851-23:2014.
Figure 108 ~Insulation barriers
Tablg 113 gives the required property(Wwith respect to protection) of barriers between the|type
of cifcuits given in the first column of Table 113 and the type of circuits, or persons, givén in
the fjrst row of Table 113.
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Table 113 — Minimum protective measures

Side B SELV/PELV Protective conductor Ordinary person
Protective Protective Basic insulation 2 — Double/reinforced
separation separation insulation, or

or

— Basic insulation and
Side A electrically protective
screening (shielding),

— A combination of both

n.a Protective Eor a working voltage <550V DC: | —  Double/reinforced
separation P o . insulation, or
Basic insulation
) — Basic insulationl.and
Side B For_ a working voltage > 550 V electrically(protectiye
bC: screening-(shielding),
—  Basic insulation, or or
— Double/reinforced insulation® | — A combination of bgth
SELV n.a n.a Functional insulation ¢ None
Protective n.a n.a n.a None
conductor

Local regulations may require double insulation. In some countries, extra)monitoring of protective condu
is required when using basic insulation. For some systems, for examiple, TT systems, double insulatig
protective conductor is required up to the RCD, if one is installe@ in*the EV supply equipment.

In accordance with IEC 62477-1:2022, Table 2 and 4.4.5.5¢basic insulation between side B and PEL
allowed if all of the following conditions are met:
— the PELV circuit is connected to the protective conductor;

— no hazardous voltage or touch current occurs (s¢e 8.101.3) in the PELV circuit due to an insulati
fault between the PELV circuit and the DC cireuit;

— the IMD or earth leakage current monitering device detects this insulation fault between the PEL
circuit and side B, and triggers an error or emergency shutdown.

If there is a part of the side B circuit\'with a working voltage > 550 V DC and a fault to the proted
conductor will cause an offset between“side B live parts (DC+/DC-) to protective conductor > 110 % of
present voltage at side B, double/reinforced insulation is required between this part and the proted
conductor. See 6.3.1.112.2.

NOTE Threshold of 550 D€ is due to backward compatibility with IEC 61851-23:2014.

If SELV is not connected to the protective conductor, a 500 V AC RMS test voltage may be applied to
the insulation.

ctor
n to

\V is

bn

tive
the
tive

test

Outglide of a fire ‘enclosure, the live parts (DC+/DC-) of the side B circuit shall be separate

le or reinforced insulation from each other and other circuits.

Comtoliance is checked by inspection.

d by

8.105.6 Stored energy

8.105.6.1 Disconnection of plug-and-cable-connected EV supply equipment

For EV supply equipment that is plug-and-cable-connected at side A, where the connection pins
are accessible after unplugging, 1 s after disconnecting the standard plug from the standard
socket-outlet, for example, as described in IEC 60309-1, the voltage between any combination
of accessible contacts of the standard plug shall be < 60 V DC and < 12 V AC (RMS) or the

stored energy available shall be < 0,5 mJ.

Compliance is checked by inspection and by the test method in IEC 62368-1:2023, 5.5.2.2,

measured 1 s after the disconnection of the plug.

NOTE Requirements for the EV are specified in ISO 17409:2020.
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8.105.6.2 Loss of supply voltage to permanently-connected EV supply equipment

The voltage between any side A live parts or between any side A live part and the protective
conductor, when measured at the side A terminals of the EV supply equipment, shall be < 60 V
DC and <12 V AC (RMS) or the stored energy shall < 0,5 mJ in 5 s or less after disconnecting
the EV supply equipment from the live supply network.

Compliance is checked by inspection and by the test method in IEC 62368-1:2023, 5.5.2.2,
measured 5 s after disconnecting the EV supply equipment from the live supply network.

8.105.7 Disconnection from vehicle

If thg present voltage between any contacts at the vehicle connector is > 60 V DC or >12°Y AC
(RM$) during energy transfer, the EV supply equipment shall reduce the voltage betweer any
contacts to <60 V DC and <12V AC (RMS) in 1 s or less after un-mating the vehicle"conngctor
from|the vehicle inlet.

The poltage shall be measured at the unmated vehicle connector.
Comppliance shall be checked according to the following procedure.

The |test setup for system A is shown in Figure 129. The test setup for system B is showyn in
Figure 130. The test setup for system C is shown in Figure¢137.

1) Qonnectthe EV supply equipment to a test load with‘@ dedicated EV simulator for the system
gnder test.

2) Start a communication session with the procedure specified by the EV supply equipment

g

717anufacturer.
3) ¢
4) Measure V16, V17 and V8 continuously.
5)

6) The test is passed if the voltage values V16, V17 and V18 are < 60 V DC in 1 s or less |after
disconnecting all the signallines or the connector-latch circuit, if any.

heck that V8 at the rated maximum voltage of the EV supply equipment at side B.

[@a)

top the communication session.based on the stop sequence defined by each system

8.10p.8 Protective (earthing) conductor from the supply network

The protective (earthing) conductor and the protective conductor from the supply network ghall
be of sufficient rating’according to the requirements of IEC 60364-5-54:2011, 543.1.2.

NOTH In the following countries, the size and rating of the protective earthing conductor are determined by ngtional
codeqd and regulations: CA, US, JP.

The EVsupply equipment shall provide either

— a protective (earthing) conductor from the side A earthing terminal of the supply network to
the EV, or

— a protective conductor from the EV supply equipment to the EV, if fault protection is based
on protective separation. See requirements in 8.105.11.

For permanently connected EV supply equipment, protective (earthing) conductors shall not be
switched.

Protection class |l EV supply equipment shall have a lead-through protective conductor with
double insulation or reinforced insulation for the protective conductor bonded to the vehicle
chassis.

Compliance is checked by inspection.
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8.105.9 Residual current protective devices

The EV supply equipment intended for fixed installation may rely on RCD(s) incorporated in the
EV supply equipment and/or provided upstream by the installation as defined in the installation
manual of the EV supply equipment and relevant circuit diagrams.

Plug and cable EV supply equipment shall be provided with RCD(s) within the EV supply
equipment enclosure or on the cable or the plug, and double insulation to the protective
conductor is required between the plug and any parts not protected by RCD(s).

RCDs incorporated in EV supply equipment enclosure, if any, shall be at least of type A and
comply with one of the following standards: IEC 61008-1, IEC 61009-1, IEC 609472 or
IEC p2423.

RCDs incorporated on the cable, if any, shall be at least of type A and comply witbh [EC 61540.

RCDs shall disconnect all live conductors.

NOTH 1 In the following countries, the RCD shall be located in 0,3 m or less of the plug.of the EV supply equipment
or in fhe plug: US, CA.

The EV supply equipment manufacturer shall check compatibiljty with RCDs incorporated ip the
EV supply equipment, or to be provided by the installation, by sitnulation or calculation of cufrent
in the protective conductor under normal and single fault conditions according to the guidgline
prov|ded in IEC 62477-1:2022, Annex H.

In cgse more than one supply networks are connected to the side A of the EV supply equipment,
each connection to a supply network shall complyyto the requirements in 8.105.9.

Plug|and cable EV supply equipment shall always be designed such that under normal and|fault
conditions any resulting DC component ofithe current in the protective conductor is < 6 mA DC.

NOTH 2 Limitation of DC component of thecurrent in the protective conductor can be achieved by

—-| double or reinforced insulation\of the circuit that can cause a DC leakage current to any other circuft and
protective conductor, or

-| DC leakage detection that.disconnects the circuit that causes excessive DC leakage current. For exgmple,
adding an RDC-DD agcording to IEC 62955 inside the EV supply equipment.

Comppliance is checked by inspecting the construction and documents provided by th¢ EV
supdly equipment manufacturer.

8.10p.10 Safety requirements for auxiliary circuits between the EV supply equipment
and the EV

Any puxiliary circuit, which extends beyond the EV supply equipment enclosure for conneftion
with the EV, for example, control pitot cifcuit, shalt be extra tow voitage (SELVor PELV)
according to IEC 62477-1.

Compliance is checked by inspection.

8.105.11 Protective conductor dimension cross-sectional area

The protective earthing conductor or protective conductor of side B of the EV supply equipment
shall

— comply with the requirements of IEC 60364-5-54:2011, 543.1.2, and
— be designed according to AA.3.1.1, BB.14 or CC.4.6.

NOTE In the following countries, the size and rating of a protective earthing conductor is specified in national code
and regulation: US, CA.
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For system A and system C, the prospective fault current is equivalent to the first fault current
for a fault of negligible impedance between the side B live parts (DC+/DC-) and the protective
conductor.

For system B, the prospective fault current is equivalent to the rating of the protective devices.

See

Com

13.101.

pliance is checked by inspection and measurement.

9 Conductive electrical interface requirements
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51851-1:2017, Clause 9, is applicable, except as follows.

General

acement:

physical conductive electrical interface requirements between th€_EV and the EV st
bment are defined in IEC 62196-3 or [IEC TS 62196-3-1.

52196-3 or IEC TS 62196-3-1.

Wiring of the neutral conductor

acement:
g instructions shall be provided’in the installation manual (see 16.1).
fional subclause:

1  Avoidance of breaking under load

vehicle couplers”are not intended for breaking under load. Un-mating shall not take f

In adg

dition’to the latching mechanism defined in 6.3.1.103, in case of an unintended un-m

pply

Functional description of the DC interface
acement:
bral requirements and ratings shall be in accordance with the requirements specifi¢d in

lace

r load under-normal operation condition, by latching the vehicle connector to the vehicle

bting

of thg'vehicle coupler, the present current at side B shall be reduced in a defined time or

less

to contain a possible electric arc within the vehicle coupler housing. The time to reduce the
present current at side B shall comply with the values specified in AA.3.8.2, BB.5, CC.4.3 and
CC.4.4, using a speed of separation of the vehicle connector of 0,8 m/s + 0,1 m/s according to
IEC 62196-1.

Un-mating the vehicle coupler in case of a fault of the latching function shall be detected by the
loss of electrical continuity of pilot circuit(s), for example, control pilot, proximity circuit, to
mitigate electrical arcing and shock hazards by performing an emergency shutdown.

Com

pliance is checked by the testin 6.3.1.113.4.

The system specific requirements for breaking capacity and system redundancy are defined in
AA.3.6 and AA.3.8.2 for system A, BB.5 for system B, and CC.4.3 and CC.4.4 for system C.
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10 Requirements for adaptors

Replacement:

Vehicle adapters between the vehicle connector and the vehicle inlet shall be used if specifically
designated and approved by the vehicle manufacturer or by the EV supply equipment
manufacturer. The vehicle adapters can be designed in accordance with IEC TS 62196-74 and
“CHAdeMO 3.0 inlet adapter performance confirmation sheet” published by CHAdeMO
Association®; other national requirements can apply.

SucH
The
vehi
TS 6

NOTEH
inlet"

NOTEH

BB asg
in 1EQ

The

vehicle adapters shall be marked to indicate the specific conditions of use allowed b
cle adapter manufacturer, for example, IEC 62196-1, IEC 62196-3 and IEC 62196-3-1
2196-7.

1 Revision of the requirement "Vehicle adapters shall not be used to connect a vehicle'connectorto a v
in IEC 61851-1:2017 is under consideration.

2 |EC TS 62196-7 allows vehicle adapters to connect a vehicle connector of configuration AA or configu
specified in IEC 62196-3 to a vehicle inlet according to IEC PAS 63454 and of,canfiguration GG (to be spqg
62196-3).

vehicle adapters shall be of any of the following construction’types (see Figure 109):

he same housing.

_

Key

ype C: A vehicle adapter containing an-adapter inlet and an adapter connector in

3ifferent housings wired by a cable, with~the housing of the adapter inlet fixed to th

upply equipment.

HE

B

vehicle adapters shall comply with the requirements of this document and IEC 627196-3.

the
IEC

Ehicle

Fation
cified

ype A: A portable vehicle adapter containing an adapter inlet and an adapter connecfor in

ype B: A portable vehicle adapter containing an/adapter inlet and an adapter connecfor in
different housings, wired/connected together by.a cable.

the
b EV

IEC

IEC IEC 7
a) Type A b) Type B c) TypeC
vehigle connector F adapter connector
adapter inlet G vehicle inlet

NOTE Construction types are based on IEC TS 62196-7.

Figure 109 — Construction types of vehicle adapters

4 Under preparation. Stage at the time of publication: IEC TS CD 62196-7:2023.

CHAdeMO is the trademark of the CHAdeMO Association. This information is given for the convenience of users

of this document and does not constitute an endorsement by IEC of the specification named. Equivalent
specifications may be used if they can be shown to lead to the same results.
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11 Cable assembly requirements
IEC 61851-1:2017, Clause 11, is applicable, except as follows.

11.1 General

Replacement:
The EV supply equipment shall be equipped with a non-detachable side B cable assembly.

The [gide cable assembly sha € proviaed with a cable thatl Is suitable 1or the applic

023

tion

accarding to IEC 62893-4-1:2020 and for cable assemblies with thermal transport) dgvice

accdarding to IEC 62893-4-1:2020.

11.6| Strain relief

Replacement of the 219 paragraph:
For ¢ase C, the strain relief at the EV supply equipment shall be in accordance with 11.6.
Addifional subclauses:

11.6}101 Strain relief of the EV supply equipment's side B cable assembly

Side| B cable assemblies shall be connected to thesenclosure of the EV supply equipmen

01.

t so

that fhe conductors are relieved from strain, including twisting, where they are connected tp the

termjnals or terminations, and that their covering.is protected from abrasion.

The |construction shall ensure that the side.B cable assembly cannot touch accessible metal
partg or internal metal parts, for example, cable anchorage screws, if these are electrically

connlected to accessible metal parts, tinless the accessible metal parts are connected tq
interhal protective earth terminal.

The |[design of the cable anchorage shall be such that the anchorage or its components

the

are

properly positioned relative 'to the side B cable assembly when assembled. Cable anchorpges

shall present no sharp edges to the side B cable assembly and shall be designed in a way

that

theirl components shatl hot be lost when the enclosure of the EV supply equipment is Qeing

operjed.

Makegshift methods, such as tying the side B cable assembly into a knot or tying the ends
string, shall 'not be used. Cable anchorages and cable inlets shall be suitable for the diffe
types of flexible side B cable assemblies that may be connected.

If albl nirano H aravidaedaaith-o | AL 4 Braviant R oaaohl o
a LOUIU CIrarivt 1o pruvivutcu willt a4 SictTve 1U PIovieTit =4 MG dooT

A
T

A-S-O +
nmayv tu

P~ =Y o
this sleeve shall be of insulating material and shall be smooth and free from burrs. If a bell-

mouthed opening is provided, the diameter at the end shall be at least 1,5 times the diam
of the cable with the largest cross-sectional area to be connected.

with
rent

bly,

eter

Helical metal springs, whether bare or covered with insulating material, are not allowed as side

B cable assembly sleeves.

Compliance is checked by inspection and by the tests in 11.6.102.
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11.6.102 Test of the anchorage of the side B cable assembly

The device under test (DUT) is the EV supply equipment. The test shall be performed for each
side B cable assembly attached to the DUT according to the test setups in Figure 110 and
Figure 111. Any cable management systems for the side B cable assembly shall be removed
before the test.

The apparatus for testing the side B cable assembly anchorage shown in Figure 110 shall be
set up next to the DUT in such a way that the side B cable assembly points horizontal from the
enclosure of the DUT, see Figure 111.

Dimensions in milinjetres

200

IEC

Key
1 crank 3 cable fixation
2 eccentric 4 weight

Figure 1102 Apparatus to test the side B cable assembly anchorage
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—
2 1

N

IR

n:ﬂ\‘

IEC

Key
1 DUT
2 side B cable assembly
3 test apparatus
4 table, height adjustable
5 cable support

90° £ 10°

Q

Figure 111 —(Test setup the side B cable assembly anchorage

The |vehicle connectorif'any, of the side B cable assembly is fixed in the test apparatus|(see
Figute 110) so thatthe’axis of the cable is vertical where it enters the vehicle connector.

If the free length-of the side B cable assembly between the apparatus and the enclosure df the
EV $upply .equipment is more than two meters, then the side B cable assembly shafl be
supdortedby appropriate means, see Figure 111. An adhesive strip shall be placed on the gable
at tHe point where the side B cable assembly exits the DUT’s enclosure or the strain felief
meahs\provided in the DUT. This adhesive strip will be used for the measurement of the
longitudinal displacement after the force is applied by allowing for measurement of any
displacement based on movement of the adhesive strip. Additionally, a mark is to be made on
the adhesive strip and the enclosure or strain relief means, and the two marks are to be aligned
in order to indicate any twisting or rotary movement of the cable after the torque is applied.

The side B cable assembly shall be subjected 100 times to a pull of the value specified in
Table 114. Each pull shall be applied without jerks and with a duration of 1 s.

Immediately afterwards, the side B cable assembly shall be subjected to a torque of the value
specified in Table 114 for 1 min.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © IEC 2023 - 85 —

After the tests, any displacement of the adhesive strip from the point where it enters the
enclosure or strain relief means is to be measured. Additionally, any displacement between the
mark made on the adhesive strip and the mark made on the enclosure or strain relief means is
to be measured. These measured values are then compared to the maximum displacement
values in Table 114.

Table 114 — Pull force and torque test values for side B cable assembly anchorage

Rated continuous current of Pulling force Torque Maximum
the EV supply equipment at displacement
side B
A N Nm mm
13 to 20 160 0,6 2,4
30 to 32 200 0,7 2,4
60 to 70 240 1,4 2,4
125 240 2,7 2,4
200 250 5,4 2,4
250 500 11,0 4,8
> 400 500 16,3 4,8

The fest is passed if all the following conditions are met:

the side B cable assembly shall not indicate damage)when inspected by normal or corrgcted
Wision;

— the side B cable assembly shall not be displaced by more than the values indicated in
Table 114.

11.1p1 Cable breakaway
The [cable shall be constructed or connected to terminals within the enclosure in such aJway

that,|if the cable anchorage fails, the conductors would break in the following sequence when
straip is applied:

—

he control pilot conductor/conductors;

—

ne current carryingseonductors;

— the protective conductor.

Compliance is,chécked by inspection.

11.1p2 ,Surface temperature of the side B cable assembly

The |side’ B cable assembly (including cable, vehicle connector and any additional hand]e or
grip) shall be treated as a graspable part.

The surface temperature of the side B cable assembly (including the vehicle connector) shall
be less than or equal to the temperature rating of the insulation used and, during normal
operation of the EV supply equipment under the ambient temperature of 40 °C, the graspable
part shall be < 50 °C for metal parts and < 60 °C for non-metal parts.

If the cable surface is intended to be considered as a touchable part, the cable shall be provided
with a warning label or marking according to ISO 7010-W017:2011-05 (hot surface) or
ISO 7010-W001:2011-05 (general warning) attached and be equipped with a handle or a grip
(see Figure 112). In such case, the touchable part shall be < 60 °C for metal parts and < 85 °C
for non-metal parts.
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IEC

Key
A warning label
B handle or grip

Figure 112 — Example of a side B cable assembly equipped
with handle and a warning label attached to thée(cable

NOTH In the following countries, the warning label is mandatory: JP, CA.

Compliance is checked by the following test.

For a side B cable assembly equipped only with thermal sensing, the test shall be performed at
an ambient temperature between 20 °C and 40 °C and the obtained results shall be corrgcted
to anp ambient temperature of 40 °C (if applicable).

For g side B cable assembly equipped with thermal transport device, the test shall be perfofmed
at an ambient temperature of (40 £ 5) °C.«The results are corrected to an ambient temperature
of 4@ °C.

For an EV supply equipment that,dees not support the boost current, the following applied.

— Thermal stabilisation is considered to have occurred when three successive readings, tpken
t intervals of 10 min or more, indicate an increase of < 2 K.

— The test current jsthe rated continuous current of the EV supply equipment at side B,
ccording to EV'supply equipment manufacturer’s data sheet, if not stated otherwise| and
all remain censtant during the test.

For an EV supply equipment that supports the boost current, the following applies.

- hermal stabilisation is considered to have occurred when the temperature reading reaphed
the\maximum value specified by the EV supply equipment manufacturer.

— The test current is initially the rated boost current of the EV supply equipment at side B,
which will be reduced to the rated continuous current of the EV supply equipment at side B
after transferring energy for a certain period of time during the test, all of which may be
specified in the EV supply equipment manufacturer’s data sheet, if not stated otherwise.

The test procedure is as follows.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. The setup of the test load for each system is shown in Table AA.10, Table BB.2,
and Figure 132.

2) Start the measurement of the surface temperature of the side B cable assembly. The
measurement points shall include two or more locations from each of the touchable and
graspable part of the side B cable assembly, that is, four points or more in total.
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3) Start energy transfer at the test current with the procedure specified by the EV supply
equipment manufacturer. For an EV supply equipment supporting boost current, repeat the
designated communication session cyclically until the thermal stabilization of the surface
temperature of the side B cable assembly has been confirmed.

4) Confirm that the thermal stabilization has been reached for all the measurement points.

This

test is passed if

— for non-metal parts: all the temperature measurements are < 60 °C for the graspable part
and < 85 °C for the touchable part during the test, and

- f

r metal parts: all the temperature measurements are < 50 °C for the graspable part gnd <

6
12
IEC

121

Addi

The
shes

Com

12.2
12.2
IEC

12.3
Rep
The
by th
IEC
Addi

The

0 °C for the touchable part during the test.
EV supply equipment constructional requirements and tests
51851-1:2017, Clause 12, is applicable, except as follows.

General

fion:

EV supply equipment shall comply with the restrictions/limitations as specified in the
t of the side B cable assembly manufacturer.

pliance is checked by inspection.

Characteristics of mechanical switching.devices
5 Relays
51851-1:2017, 12.2.5, is not applicable.

Clearances and creepage distances

acement of the 15t paragraph:

clearance and creepage distances in the DC EV supply equipment, installed as inte
e EV supply eguipment manufacturer, shall be according to the requirements specifi
52477-1.

fion:

side B of an EV supply equipment shall be designed according to a rated impulse vo

of =

500\, DC.

data

nded
pd in

tage

Compliance is checked according to IEC 61851-1:2017, 12.7.

12.4
12.4

Addi

IP degrees

.1 Degrees of protection against solid foreign objects and water for the

enclosures

tion:

For an EV supply equipment of stationary type, the test conditions shall be according to the
installation conditions specified by the EV supply equipment manufacturer. These conditions

shall

be as indicated in the installation manual.
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12.5 Insulation resistance

IEC 61851-1:2017, 12.5, is applicable, except as follows.
Replacement of the last paragraph:

The conditioning test for the insulation test and the touch current can be avoided if the
conditioning for the test of IEC 61851-23:2023, 12.9, followed by test of IEC 61851-23:2023,
12.5, IEC 61851-23:2023, 12.6, and final test of IEC 61851-23:2023, 12.9, are conducted
sequentially in that order.

Addition:

Insulation resistance does not include components bridging insulation according to 12.108 and
IMD [or earth leakage current monitoring device. These circuits shall be disconneéted during the
test.

12.6| Touch current

IEC p1851-1:2017, 12.6, is replaced with the following.
Replacement:

12.6{101 Touch current limit

The [AC (RMS) and DC touch current shall be less{than or equal to the values indicat¢d in
Tablg 115.

Table 115 — Touch current limits

Condition AC (RMS) DC
Normal operation 0,5 mA 2 mA
Fault condition according to IEC 60990:2016, 6.2.2 3,5 mA 10 mA

For ¢lass | EV supply equipment, if the test touch current is more than the limits of Table|115,
12.6]103 is applicable.

Compliance is checked by the testin 12.6.102.

12.6{102 <Test

12.6]102:1 Test configuration

Test configurations for measurement of leakage current shall be according to IEC 60990:2016,
5.4.1. If the EV supply equipment is classified by the EV supply equipment manufacturer for
use only on certain supply networks, the EV supply equipment shall be tested with each of those
systems.

12.6.102.2 Application of measuring network

The measuring network is defined in IEC 60990:2016, Figure 3, Figure 4 and Figure 5.

IEC 60990:2016, Figure 4, shall be applied for AC touch current measurement < 2 mA RMS,
and IEC 60990:2016, Figure 5, shall be applied for AC touch current measurement > 2 mA RMS.
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Any of IEC 60990:2016, Figure 3, Figure 4 or Figure 5, shall be used for DC touch current

measurement.

Terminal A of the measuring network is connected to each conductive or unearthed accessible
surface in turn. For each application of the terminal A electrode, the terminal B electrode is
applied to earth, then to each of the other accessible parts in turn. All accessible conductive or

unearthed surfaces are to be tested for touch currents.

For an accessible non-conductive part, the test is made to metal foil having dimensions of

100 mm by 200 mm in contact with the part.

12.6{102.3 Test condition

Circliitry which is connected through a fixed resistance or referenced to earth fof monit
purppse which is not continuously operated, and which does not contribute 0 a prote
conductor current during normal operation of the side B circuit of EV supply equipment ma
discpnnected before this test.

Dring
ctive
y be

The |test shall be made with the EV supply equipment to a test lpad with a dedicateq EV

simulator for the system under test according to Figure 132 at rated boost power of th
supgly equipment at side B.

The |touch current shall be measured in 1 h or less after.the damp heat continuous te
IEC b0068-2-78, test Cab, at 40 °C £ 2 °C and 93 % relativeohumidity for 4 d, with the EV sl
equipment connected to a supply network according to-lEC 60990:2016, Clause 6. The pre
voltdge at side A shall be the rated maximum voltage of the supply network.

Measurements shall be made with each of ‘the applicable fault conditions accordin
IEC 60990:2016, 6.2.2.

12.6/102.4 Test measurements

The |JAC (RMS) value and the DC.\alue of touch current shall be determined as indicats
IEC 60990:2016, Figure 3, Figuré-4 or Figure 5.

The ftest is passed if the measured values are less than or equal to the corresponding tg
currént limits specified.n~Table 115.

12.6}103 Protection' measures for the test touch current more than 3,5 mA

For {he side A0f a class | EV supply equipment under the fault condition of opened ear
conductor, if-the test touch current under the fault condition of opened earthing cond
is > B,5 mA-RMS, one of the following requirements shall be met.

p EV

st of

pply
sent

g to

pd in

uch-

hing
ictor

b) Where the protective earthing conductor has a cross-sectional area of < 10 mm2 Cu or

<16 mm?2 Al, a second protective earthing conductor of more than or equal to the same
cross-sectional area shall be provided up to a point where the protective earthing conductor

has a cross-sectional area of =2 10 mmZ2 Cu or = 16 mm?2 Al.

NOTE This can require that the EV supply equipment has a separate terminal for a second protective earthing
conductor.

c) Automatic disconnection of the supply in case of loss of continuity of the protective earthing

conductor from supply network.

A caution symbol shall be placed on the outside of the EV supply equipment, visible to the user.
See 16.1 e).
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The minimum size of the protective earthing conductor shall be indicated in the installation
manual. Local safety regulations can apply.

Compliance is checked by inspection.

12.7 Dielectric withstand voltage

12.7.2 Impulse dielectric withstand (1,2 ps/50 ps)

Replacement of the 29 paragraph:

The jmpulse voltage shall be applied to side A live parts and exposed conductive parts.
Additional subclauses:

12.7}101 Suppression of transient overvoltage at side A (insulation coordination)

Wheh applying the test setup of IEC 61851-21-2:2018, Annex E, with.an impulse voltage
accarding to IEC 60664-1:2020, Table F.1, at side A, the EV supply equipment shall limit the
presgnt voltage at side B to:

2500 V DC between DC+ and the protective conductor,
— 2500V DC between DC- and the protective conductor, afid
(present voltage at side B (before the impulse) plus 500,V DC) between DC+ and DC.

Compliance is checked by applying the test setup of lEC 61851-21-2:2018, Annex E, wjith a
present voltage at side A according to IEC 60664-1:2020, Table F.1.

The test shall be performed with the test setup as'described in IEC 61851-21-2:2018, Figurg E.1,
with [the following modifications:

by

ithout a DC power feed through filter'(no.15);
— Without a power load (no.16);

— With open lines at the supply/load port of termination (no.10).

For EV supply equipment déesigned to be connected to an AC supply network, the test shgll be
performed sequentially between L1/L2/L3/N and PE with a single positive pulse at the highest
peaHl of the sine wave,~and between L1/L2/L3/N and PE with a single negative pulse af the
lowelst peak of the sine’wave.

For EV supplylequipment designed to be connected to a DC supply network, the test shdll be
performed séquentially between L+/L- and PE with a single positive pulse and a single neggtive
pulse.

The test-shall be pnrfnrmnnl at

— rated maximum voltage of the EV supply equipment at side B, and
— rated minimum voltage of the EV supply equipment at side B.

For system A, this test shall be performed during insulation resistance check before energy
transfer. A special test-mode with CVM can be used, if available.

For system B and system C, this test shall be performed in CVM.

NOTE 1 The overvoltage reduction can be achieved by combination of one or more attenuation means according
to IEC 60664-1:2020, 4.2.2.5.

NOTE 2 For specification of the overvoltage category (OVC) of side A of the EV supply equipment, see
IEC 61851-1:2017, 12.3.
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C
a) EV supply equipment /
———————————— EV supply equipment —— = =———=——=-% >~ __py ——————
I/ SUpPly equipmen Vehicle f Vehicle \I
| Basic unit con'n_ecﬂ)r inlet ~__ |
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| /1 |sece QA S ueTI Evce| |
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| system |
| I
| I
| I
| I
| I
| I
| I
| I
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| I
| I
oS- _TITANZT T _______ )
L2 T\ Earthing / equipotential bonding
\W_'—j\ v J
Ve B IEC
b) EV supply equipment with a basic unit and a dispenser unit
Key
L1, N AC or DC supply network CP control . pllot(s) and/or digital
communication conductors
PE protective conductor SPD surge protection device
DC+ positive terminal of side B A see 12.7.101
DC- negative terminal of side B B see 12.7.102
Com1, Com2 digital communication conductors

(if applicable)

NOTE Examples: In case the EV supply equipment has long DC cables, or DC cables close to a lightning protection
system.

Figure 113 — Example setup of SPD for the protection of
the EV supply equipment against transients
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12.7.102 Protection against transient overvoltages of atmospheric origin or due to

switching

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

]

urge protective devices (SPDs) within the EV supply equipment;

— SPDs within side A of the EV supply equipment;

— environmentally protected installations of the EV supply equipment.

The

EV supply equipment shall be classified with respect to the SPD function inst

alled

accarding to IEC 60364-5-53:2019, Clause 534. This information shall be providednir] the

inst

The
Clau

SPD

SPD

llation manual.

selection and erection of SPDs shall be done according to IEC 60364-5-53:2019,

se 534.

5 shall be according to:

EFC 61643-11 for AC, if any,

EFC 61643-21 for digital communication conductors, if any, and

5 should be according to IEC 61643-418, for DC, if any.

Surge protective components (for example, MOV, GBT; TVS) can be incorporated in th

supq
shal

The
A, sy
<1

- 2
- 2

The
the ¢
at th

m _c < -

ly equipment for other reasons. If these compofients are used as part of an SPD, the
be tested according to the IEC 61643 series:

EV supply equipment shall provide a protection level at the vehicle connector for sy
stem B or system C with a rated maximum voltage of the EV supply equipment at si
00 V DC, for example, by using SRRs with a protection level of:

500 V DC between DC+ and protective conductor, and
500 V DC between DC- and-protective conductor.
nstallation manual of the EV supply equipment shall include the following informatio

rection and energy ‘coordination of the SPDs for protection against transient overvolt
e vehicle connector:

A1

EV
SPD

stem
de B

n for
hges

he installation including the EV supply equipment shall provide a protection level af the

ehicle conhector of 2 500 V between DC+/DC- and protective conductor, for exampl
sing SPDs.

ither:

b, by

what types of SPDs are installed in the EV supply equipment, including the discharge

current at which the protection level of 2 500 V DC between DC+/DC- and prote
earthing conductor can be met, or

that no SPD is installed.

ctive

— |EC 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 Iimp) for these devices may be

determined according to the IEC 60364-5-53.

[«

Under preparation. Stage at the time of publication: IEC CC 61643-41:2023.
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— 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 of 21 200 V DC; 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 114.

EV supply equipment - - —————————— v EV - ———— ~

VehicleI Vehicle
connectorl inlet

YT Ty
DC+

ol
| | Batte|
@ [ DC- syste

e

Sy1

S <

“IEC

Key
Vo maximum side B voltage between DC+
L, N AC or DC supply network 5 and DC— of 1 000 V DC
worst case: permanent unbalanced
PE protective conductor Vg5 voltage between DC+ and PE < 1 040 V
DC
worst case: permanent unbalanced
DCH positive terminal of side B Vg6 voltage between DC— and PE <1 040 V
DC
DC- negative terminal of side B SDP1, surge protection devices, for example,
SDP2 varistors
Rs_| NS+ worst case: intérnal insulation SDP3 rotective aa
Ry \hs- resistance/2\1N00 kQ P gap
FHigure 114 <~ Example of an SPD-assembly having one voltage switching type SPD

between side B live conductors (DC+/DC-) and protective conductor

— Juitable routing of the side B circuit minimizes induction loops and reduces the creatipn of
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(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 IEC 62305-4.

— Shielding of internal lines, for example, using shielded cables or cable ducts, minimizes
internally induced surges in case of long DC cables (> 10 m) or in case DC cables running
close to a lightning-protection-system (LPS) — shields need to be bonded at either end.

— A common earthing and/or bonding network minimize potential differences and may reduce
the magnetic field, see IEC 62305-4.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 94 - IEC 61851-23:2023 © |IEC 2023

12.8 Temperature rise

Replacement:

Low-voltage switchgear and controlgear assemblies shall comply with the temperature rise
requirements in IEC 61439-7:2022.

Components shall comply with the temperature rise requirements of their appropriate standards.

12.9 Damp heat functional test

Replacement:

During the conditioning defined below, the EV supply equipment shall be de-energ
Follgwing the conditioning and within 1 h, the EV supply equipment shall pass the’compli
test |[n 6.3.1.105.

Condglitioning:

The ppplication of the salt mist test of IEC 60068-2-11~is.under consideration.

12.10 Minimum temperature functional test

Replacement of the 2"9 paragraph:

The EV supply equipment is deemed tozpass the test if, immediately after the preconditio
it passes the test according to 6.3.1+105 while at the minimum operating temperature.
prec|sion of the timing does not need to be verified.

12.11 Mechanical strength

Replacement:

For inode 4 EV supply equipment, the minimum degree of protection of the external enclg
agaipst mechanical impact shall be IK08 according to IEC 62262.

The |enclosure of EV supply equipment, when subjected to impact forces, shall not cragq
bre

br indoor units, 6 cycles of 24 h each to a damp heat cycling test-according to IEC 60
-30 (test Db) at (40 + 3) °C and relative humidity of 95 %;

br outdoor units, 10 cycles of 24 h each to a damp heat cy€ling test according to IEC 60
-30 (test Db) at (40 £ 3) °C and relative humidity of 95%:

N —h DN =h

zed.
hnce

068-

068-

ning,
The

sure

k or

a[r to ‘the extent that any of the following occurs:

the IP rating of the enclosure according to 12.4 is compromised;

529;

clearances and creepage distances are reduced to a value less than the minimum values

according to 12.3;

the equipment is damaged in any way that would prevent compliance with the requirements

in this document.

Other requirements for strength of materials and parts are described in 12.107.2.

Compliance is checked by the following test.
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One sample of the EV supply equipment is subjected to this test. For wall or ground mounted
equipment, the test is performed on all exposed enclosure faces when the equipment is
positioned as intended after mounting. For portable and mobile EV supply equipment, the test
shall be performed on all enclosure surfaces unless the EV supply equipment is designed such
that specific orientations of the EV supply equipment are required for proper operation.

The EV supply equipment is placed on a concrete surface with the enclosure face under test in
a horizontal position facing upwards. The impact is delivered by vertical hammer that is dropped
and allowed to impact the enclosure surface. The EV supply equipment is repositioned for all
enclosure faces to be tested. The test shall be performed on the EV supply equipment in the
as-received condition and no pre-conditioning of the equipment is required. The EV supply
equipment is not energized during this test.

The mpact force is imparted through a vertical hammer in according to IEC 60068-2>75:4014,
Figute A.3. The vertical hammer is constructed of steel with an overall mass of 1f7/hkg + 0,p kg.
The dimensions shown in IEC 60068-2-75:2014, Figure A.3, are an example of how to acljieve
the dorrect test object, but the overall length can be varied in order to achieve the correct overall
mass§.

The yertical hammer is allowed to fall freely from a height of 300 mm_ahd impact the encldsure
face|under test. Secondary strikes, or rebounds, are to be avoided_Each enclosure face under
test,|including movable parts, shall be impacted three times, with each impact in a different
location. Blows shall not be applied on components mounted on or in the surface of the
enclpsure, for example, socket outlets, cable assemblies agcording to IEC 62196-1, IEC 64196-
3 anp IEC 62196-3-1, push-buttons, and displays.

After each impact, the enclosure is observed to determine if any cracking or breaking occufred.
Blenjishes, scratches, scuffing, and the like are ot considered. If there are any doubts that a
crack or break in the enclosure is noncompliant, the applicable tests or evaluations shdll be
repejted to verify compliance.

Portable and mobile EV supply equipment less than 18 kg shall comply with IEC 62368-1:4023,
4.4.3.3.

Addifional subclauses:

12.1p1 Side A current

The [present current at” side A of the EV supply equipment shall not be more than the fated
maximum currentief the EV supply equipment at side A in FPT by more than 10 % undef the
mos{ onerous €nergy transfer conditions.

Comppliance. is checked by measuring the present current at side A of the EV supply equipent
undgr. theoperating point (102.2.5) which produces the highest value of present current af|side
A:

— when the EV supply equipment has more than one rated maximum voltage of the EV supply
equipment at side A, the present current at side A in FPT is measured at each voltage rating;

— when the EV supply equipment has one or more ranges of rated maximum voltage of the
EV supply equipment at side A, the present current at side A in FPT is measured at the
extremes of each rated voltage range.

Each measurement of the present current at side A shall be taken when the present current at
side A has stabilized.
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12.102 Power supply cords
12.102.1 General

If a power supply cord is provided as an integral part of the EV supply equipment, the power
supply cord shall be of the sheathed type and comply with the following:

— if rubber sheathed, be of synthetic rubber sheathed flexible cord according to IEC 60245-
1:2003, designated 60245 IEC 53, IEC 57 or IEC 66;

— if PVC sheathed:

a) for equipment provided with a non-detachable power supply cord and having a mass
< 3 kg, be light PVC sheathed flexible cord according to IEC 60227-1:2007, desigrated
60227 IEC 52 or IEC 53;

B) for equipment provided with a non-detachable power supply cord and having a mass
> 3 kg, be ordinary PVC sheathed flexible power supply cord accordingto’|IEC 60227-
1:2007, designated 60227 |IEC 53;

d) for equipment provided with a detachable power supply cord, be-light PVC shedthed
flexible cord according to IEC 60227-1:2007, designated 60227,IEC 52 or IEC 53.

NOTH There is no limit on the mass of the equipment if the equipment is intended\for use with a detachable power
supply cord.

For plug and cable EV supply equipment, a protective conductor shall be included in the ppwer
supgly cord.

Compliance is checked by inspection.

12.1D2.2 Cross-sectional area

The power supply cords shall have conductors with cross-sectional areas more than or gqual
to thpse specified in Table 116.

Table 116 — Sizes of conductors of power supply cord

Rated maximum current of
the EV supply equipment at Minimum conductor sizes
side A?
A Cross-sectional area AWG or kemil
< mm2 [cross-sectional area in mm?] ©
3 0,5° 20[0,9]
6 0,75 18 [0,8]
10 1,00 (0,75) © 16 [1,3]
16 1,50 (1,0) ¢ 14 [2]
25 2,5 12 [3]
32 4 10 [5]
40 6 8 [8]
63 10 6 [13]
80 16 4 [21]
100 25 2 [33]
125 35 1[42]
160 50 0 [53]
190 70 000 [85]
230 95 0000 [107]
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Rated maximum current of
the EV supply equipment at Minimum conductor sizes
side A 2
A Cross-sectional area AWG or kemil
< mm2 [cross-sectional area in mm?] ¢
260 120 250 [126]
300 150 300 [152]
340 185 400 [202]
400 240 500 [253]
460 300 600 [304]

NOTE 1 |EC 60320-1 specifies acceptable combinations of household appliance couplers anghflexible
bords, including those covered by footnotes °, ¢ and 9. However, several countries have indicated that they
Ho not accept all the values listed in this table, particularly those covered by footnotes °, ¢ and-<.

NOTE 2 For higher currents, see the IEC 60364 series.

The rated maximum current of the EV supply equipment at side A includes cuprents that can be drawr
from a socket outlet providing mains power for other equipment.

For a rated maximum current of the EV supply equipment at side A < 3/A, a nominal cross-sectiona
area of 0,5 mm? may be used in some countries, provided that the lefigth of the cord is < 2 m.

The value in parentheses applies to detachable power supply cords’fitted with the connectors rated
10 A according to IEC 60320-1 (types C13, C15, C15A and C17) provided that the length of the corg
is<2m.

The value in parentheses applies to detachable power.Supply cords fitted with the connectors rated
16 A in accordance with IEC 60320-1 (types C19, C21%and C23) provided that the length of the cord ig
<2m.

AWG and kcmil sizes are provided for information only. The associated cross-sectional areas, irf
square brackets, have been rounded to showsignificant figures only. AWG refers to the American Wire
Gage and the term "cmil" refers to circular mils where one circular mil is equal to the area of a circle
having a diameter of one mil (one thousahdth of an inch or 0,025 4 mm). These terms are commonly
used to designate wire sizes in North America.
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p2.3 Cord anchorages and strain relief for non-detachable power supply cords
p2.3.1 Cord strain relief
02.3.1.1 General

bctive_measures against strain being transmitted to the EV supply equipment termina
e conductors of the power supply cord are specified below.

A knotin the power supply cord or cable shall not be used as a strain reflier mechanism.

ions

A screw that bears directly on the cord or cable shall not be used as a strain relief mechanism
unless the cord anchorage, including the screw, is made of insulating material and the screw is
of comparable size to the diameter of the cord being clamped.

When a pull force and a torque are applied to a non-detachable power supply cord or cable, a
basic safeguard shall minimize strain from being transmitted to the cord or cable terminations.

Compliance is checked by the following test.

The pull force applied to the cord or cable is specified in Table 117. The force is applied in the
most unfavourable direction for 1 s and repeated 25 times.
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Table 117 — Cord strain relief pull force

tp the

Mass of the equipment Force
kg N
<1 30
>1and <4 60
>4 100
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cord|or cable. The torque is applied as close as practicable to the strain relief mechanisnl and
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Then
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beated in the opposite direction.

e shall be no damage to the cord or conductors and the displacement of‘the condu

ctors

be < 2 mm. Stretching of the cord outer jacket without displacement of(the conductqrs is

onsidered displacement.

D2.3.1.2 Strain relief mechanism failure

dition to the cord strain relief means provided for the non,detachable power supply

cord,

bplementary protective measure shall be provided to ensufe that strain on the power sypply

conductors at the terminations within the EV supply equipment conductors will be
fhe protective conductor termination is the last to take.the strain.

such

Compliance is checked by inspection and, if necessary, by defeating the basic proteftive
measure and inspecting the conductor slack whilesapplying the force in Table 117.
12.1p2.3.1.3 Cord sheath or jacket position

The [cord or cable sheath or jacket shall extend from the basic safeguard (strain felief
mechanism) into the equipment more than or equal to one-half the diameter of the cord or cable.
Compliance is checked by inspgction.

12.1p2.3.1.4  Strain relief and cord anchorage material

The [cord anchorage shall either be made of insulating material or have a lining of insulating
matgrial complying‘with the requirements for basic insulation. Where the cord anchorage is a
busHing that includés the electrical connection to the screen of a screened power cord| this
requjrement shall not apply.

If the basig protective means (strain relief mechanism) is made of polymeric material or if the

basi

protective means is mounted in an enclosure consisting of polymeric material, the Basic

prot

ctive means shattretaimits structurat properlies fouowing the moutdstress retiefacco

to 12.103.

ding

Compliance is checked by inspection and by applying the force and torque tests of 12.102.3.1
after the basic protective means has returned to room temperature following the stress relief
test of 12.103.

12.103 Stress relief test

Non-metallic materials that are used for enclosures, or other safety critical parts, shall not
deteriorate, shrink, warp, melt, or deform such that the live parts become accessible, the IP
rating is compromised, or the functionality of the part no longer meets the safety critical function
for which it was intended.
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Compliance is checked by the following test.

One sample consisting of the complete equipment, or of the complete enclosure together with
any supporting framework, is placed in a circulating air oven at a temperature 10 K more than
the maximum temperature observed on the sample during the heating test of 12.107.2.2.1, but
= 70 °C, for a period of 7 h, then cooled to room temperature. Once the material has returned
to room temperature, it is observed for any indication of deterioration, deformation, shrinkage,
warping, or melting. Other tests may need to be repeated after this conditioning as indicated in

indiv

For

idual test methods.

arge EV supply equipment where it is impractical to condition a complete enclosure, a

porti
shap

NOTH
121
121

Prot
abng
by te
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Simu

bn of the enclosure representative of the complete assembly with regard to thicknesg
e, including any mechanical support members, may be used.

Relative air humidity need not be maintained at a specific value during this test.

D4 Abnormal operation and simulated fault condition tests
D4.1 General
bction against the risk of thermal, electric shock and energy hazards in the case ¢

rmal operating or simulated fault condition of the EV supply-equipment shall be evalJ
sts defined in 12.104. Testing may be performed on sub<assemblies while positioned
ated under end use conditions.

lated abnormal operating and fault conditions shallkbe applied one at a time. Faults

and

f an
ated
and

that

are a direct consequence of a simulated fault or abnbrmal operating condition are considered

to bq

a part of that simulated fault or abnormal operating condition.
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121

icantly affect cooling.

re the installation manual requires external means of protection against faults, t
ific means shall be provided-for the test.

voltages of accessible SELV circuits as well as accessible earthed and unear
uctive parts shall beismonitored.

fest shall be performed until terminated by activation of a protective device or mecha
rnal or external), a component failure occurs that interrupts the fault cond
eratures stabilize, or a risk of fire and/or electric shock hazard occurs.

D42 -Pass criteria

Chegsecloth and/or surgical cotton shall berused as indicators for risk of fire. These indicators
shalIbe placed at all openings on the oqutside of the enclosure in a manner which wil

not

nese

thed

nism
tion,

As a result of testing from 12.104.3 to 12.104.6, the EV supply equipment shall comply with the
following:

— there shall be no emission of flame, burning particles or molten metal,

— the cheesecloth or surgical cotton indicator shall not have ignited;

— the earth connection, if any, and protective equipotential bonding shall not have opened;

- d

oors and covers shall remain in place;

— during and after the test, accessible SELV circuits and accessible conductive parts shall not
exhibit voltages more than the touch voltages specified in 8.102.4;

- d

ielectric withstand voltage test specified in IEC 61851-1:2017, 12.7;

— devices/components used for the mounting of live parts shall not break away from their
initial position;
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— no conductor shall be pulled out of its terminal conductor.

The EV supply equipment is not required to be operational after testing and it is possible that
the enclosure can become deformed. Overcurrent protection integral to the EV supply
equipment, or specified by the installation manual to be used with the equipment, is allowed to
open.

12.104.3 Breakdown of components test

12.104.3.1 Load conditions

Th Leal £ FEy fifi o ol b H H S L H oll b £ ta-al H AN Y il W4 I
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equipment connected to a test load with a dedicated EV simulator for the system undet tgst at
the qperating point that creates the most severe condition.

Testing may be conducted using the sub-assembly in which the identified compodnent is located.
In thfs case, the sub-assembly shall be loaded to simulate normal operating conditions.

12.1p4.3.2 Application of short-circuit or open circuit

The short-circuit shall be applied with test leads of a cross section_appropriate for the cufrent
that hormally flows through the component, but = 2,5 mm?2. The-length of the loop shall He as
shorf as practical to perform the test. Short-circuits and opencircuits are applied using an
apprppriate switching device.

Each identified component shall be subjected to only©he simulation of breakdown unless|both
open circuit and short-circuit failure modes are likelyin that component.

12.1p4.3.3 Test sequence

For the breakdown of components test, identified components shall be short-circuited or ppen
circdited, whichever creates the worst.hazard, one at a time.

Compliance is checked by the application of the pass criteria in 12.104.2. In addition, dliring
and gfter the application of the short-circuit or open circuit, any flame inside the equipment [shall
extinguish in 10 s or less and xio surrounding parts shall have ignited.

12.1D4.4 Loss of AC supply phase test

A mylti-phase side A-EV supply equipment shall be operated with each phase (including neditral,
if used) disconneeted in turn at side A of the EV supply equipment. The test shall be perfofmed
by djsconnecting one phase with the equipment connected to a test load with a dedicatefl EV
simuylator for-the system under test operating at rated maximum power of the EV sypply
equipment,at side B. The test is repeated by initially energizing the EV supply equipment| with
one |ead. disconnected.

The test shall continue until terminated by a protective mechanism, a component failure occurs,
or the temperature stabilizes.

Compliance is checked by the application of the pass criteria in 12.104.2.

12.104.5 Inoperative blower/fan motor test

EV supply equipment with forced ventilation shall be connected to a test load with a dedicated
EV simulator for the system under test while operating at rated boost current of the EV supply
equipment at side B with the fan or blower motor or motors made inoperative either individually
or in combination from a single fault. The fan or blower motor shall be made inoperative by
either physically preventing rotation or by disconnecting its power source.
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Compliance is checked by the application of the pass criteria in 12.104.2.

12.104.6 Clogged filter test

EV supply equipment with filtered ventilation openings shall be connected to a test load with a
dedicated EV simulator for the system under test while operating at rated boost current of the
EV supply equipment at side B with the openings blocked to represent clogged filters. The test
shall be performed initially with 50 % of the ventilation openings surface blocked. The test shall
be repeated under a full blocked condition.

Compliance _is checked by the application of the pass criteria in 12.104.2.

12.1D5 Protection against electrically caused fire
12.1D5.1 General

The [protective measure to reduce the risk of the spread of fire under ‘nermal opergating
conditions and single fault conditions to the environment from within is two=fold:

- J:plementation of a fire enclosure;
lection of internal combustible parts with a low flammability classification.

NOTH Normally, abnormal operating and fault condition testing (for example, open circuit and short-cirquit of
electrpnic components) would be required to demonstrate the potential risk of fire coverage. However, this protgective
measpre is designed to facilitate the use of low flammability classification internal materials and a fire enclosure
(external or internal or a combination of both) to provide containment-of fire originating from within.

12.1p5.2 Fire enclosure

Fire penclosures are used to reduce the risk of the spread of fire to the environment from within,
independent of the location where they are installed. An overall fire enclosure shall be proyided
for the EV supply equipment unless internalNfire enclosure(s) are provided.

The fire enclosure shall be designed according to IEC 62477-1:2022, 4.6.3.

Provlsion of internal fire enclosure(s) as the protective measure against the spread of
electrically-caused fire leads 10 consideration of any external combustible parts, for exarmple,
decdrative in function, located outside of the internal fire enclosure and not required as ptrt of
the protective measure. These external parts are not required to meet the 5 VB flammabpility
class requirement and heed only have a HB minimum classification.

Internal fire enclosure construction and internal combustible material considerations are the
same as deseribed.

Corr;lbustible materials located within the fire enclosure shall comply with IEC 62477-1:4022,
4.6.2.2.

Compliance is checked by inspection and tests according to IEC 62477-1:2022, 4.6.2.2.

12.106 Protection against chemical hazards
12.106.1 Type of coolant
The liquid coolant utilized shall be non-hazardous to the environment according to the Globally

harmonized system for the classification and labelling of chemicals. The biodegradability of the
liquid coolant shall be = 60 % tested according to OECD 301 B and stated into the data sheet.

NOTE Local regulations can require other compliances.
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Warnings shall be provided in the installation manual or data sheet indicating that leaking or
material degradation might occur if a coolant other than that specified by the EV supply
equipment manufacturer is used.

Compliance is checked by inspection.

12.106.2 Flammability

The liquid coolant shall not lead to a fire hazard if leaked onto exposed electrical parts. The
minimum flashpoint of the liquid coolant shall be 135 °C.

Comppliance is checked by inspection of the material safety data sheets or by the test accofding
to 1§0 2719.

12.1P6.3 Material compatibility

All liguid coolant confining parts of the liquid handling system shall be resistant to the actipn of
the ljquid coolant and shall not degrade over time due to the exposure to*heat. Non-metallic
partg shall be able to maintain their physical properties after being exposed to the liquid coplant
and Rir over aging as follows.

Comppliance is checked by the following tests.

a)

h

ir oven aging plastic parts and gaskets

ix specimens are aged in an air circulating oven~at. 121 °C for 7 days and shall maihtain
he physical properties of tensile strength and elongation. The tensile strength and ultimate
longation shall be =2 60 % of the tensile strength and ultimate elongation of the as-recgived
ample. The test method of IEC 60811-501 shall be followed.

b) Uiquid coolant exposure

O - O DO =+t (n

Dther specimens are to be immersed_ ifithe liquid coolant at 80 °C + 2,0 °C for 70 h = 30|min.

ix samples of each material, 25,4 mm wide and 203 mm long and not thicker than the
ninnest part in the applicationy @re required for this test. Three are tested as-received and
hree are tested following imhersion.

lhe tensile strength and- ultimate elongation shall be = 60 % of the tensile strength| and
Itimate elongation of the as-received samples.

c)

reep resistance test

'wo samples of each non-metallic part of the liquid coolant confining system shajl be
onditioned for.14 days at a temperature of 87 °C and placed in a full draft air-circulating
ven. Follewihg the conditioning, the parts shall show no sign of deterioration such as
racking'and embrittlement.

O 0 O 1 O C - o+ = (n

12.1p7/, Enclosures

12.107.1 General

Enclosures shall be designed according to IEC 62477-1:2022, 4.12, with the exception of the
requirements for degrees of protection and the impact test, for which 12.4 and 12.11 in this
document apply.

Compliance is checked by inspection and tests according to 12.4, 12.11 and IEC 62477 1:2022,
4.12, where applicable.

NOTE In the following countries, national regulations provide requirements on the enclosure of EV supply
equipment: US, JP.
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12.107.2 Strength of materials and parts
12.107.2.1 General

Strength of materials and parts of EV supply equipment shall be according to
IEC 61439-1:2020,10.2, except for the impact test in 12.11 of this document.

The EV supply equipment shall be constructed of materials capable of withstanding the
mechanical, electrical, thermal and environmental stresses that are likely to be encountered in
anticipated service conditions.

12.1Dp7.2.2 Properties of insulating materials
12.1p7.2.2.1 Thermal stability

For enclosures or parts of enclosures made of insulating materials, thermal stability shgll be
verifled by the dry heat test.

Comppliance is checked by inspection and test in accordance with IEC 61439-1:2020, 10.2 3.1.

12.1p7.2.2.2 Resistance of insulating materials to heat andfire

Resigtance of insulating materials to heat and fire shall be<according to IEC 61439-1:4020,
8.1.3.2.

Comppliance is checked by inspection of EV supply equipment manufacturer’s test data or [test.

12.1p7.3 Enclosure integrity tests

The pnclosure integrity tests shall be according to IEC 62477-1:2022, 5.2.2.4.

NOTH The enclosure integrity tests specified\ini/IEC 62477-1:2022 include the following tests: deflection, dteady
force| impact, drop, stress relief, stability, “wall or ceiling mounted equipment, handles and manual controls
securpment test.

12.1p8 Components bridginginsulation
12.1p8.1 General

ComEonents bridging. insulation shall comply with the requirements of the level of insuldtion,
for example, basic, ‘reinforced or double, they are bridging.

Comfponents-bridging insulation shall meet the requirements of IEC 62368-1:2023, 5.5, and be
subjécted {oscompliance testing as specified in that clause.

SPDpand other clamping devices limiting the voltage at the side B circuit, between live parts
(DC+/DC-) and the protective conductor, shall have a rated DC withstand voltage of 2 1 200 V
DC.

EV manufacturers should consider that EV supply equipment designed according to IEC 61851-
23:2014 can be equipped with SPDs with a lower DC withstand voltage.

NOTE 1 If clamping devices are used in EV, the EV manufacturer is advised to consider the requirement in
6.3.1.112.2.

NOTE 2 Due to the requirements for a double or reinforced insulation for working voltages > 550 V DC (see 8.105.5)
in case of a single earth fault, temporary overvoltages > 1 200 V DC between side B live parts (DC+/DC-) and the
protective conductor do not occur.

Compliance is checked by design review.
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12.108.2 Capacitors

Capacitors bridging insulation shall comply with IEC 60384-14.

Com

pliance is checked by inspection.

12.109 Isolating transformers

Isolating transformers, excluding safety isolating transformers used for auxiliary circuits, shall

comply with the requirements of IEC 62368-1:2023, G.5.3, or both IEC 61558-1 and
IEC 61558-2-4.

Compliance is checked by inspection.

13 Overload and short-circuit protection

IEC p1851-1:2017, Clause 13, is applicable, except as follows.

13.1| General

Replacement:

Whefe side B circuits can be used simultaneously and, afe intended to be supplied from the
same side A, they shall have individual protection incofporated in the EV supply equipment.

If th¢ EV supply equipment presents more than onhe side B circuits, then such side B cirguits
may [have common overload protection means and may have common short-circuit protegtion
meapns, if those protection means provide the.required protection for each of the side B cirpuits
(for ¢xample, the common protection device'shall have a rating no higher than the lowest rating
of the side B circuits).

NOTH 1 Such a configuration might have an impact on the availability of the EV supply equipment, which colild be
resolNed by adequate load management(for example, load sharing).

If the EV supply equipment presents more than one side B circuit that cannot be pused
simultaneously, then such-side B circuits can have common protection means.

NOTH 2 In the following-countries, the methods of protection against overcurrent and overvoltage are in accorflance
with rjational codes: US}.JP, CA.

NOTH 3 In the following countries, the branch circuit overcurrent protection is based upon 125 % of the|rated
maximum current'\of the EV supply equipment at side A: US, CA.

NOTH 4 In the following countries, FPT is considered a continuous load and is limited to 80 % of the branch gircuit
fuse gr circlit breaker rating by national rules: US, CA.

NOTE 5 Protection devices can be provided inside the EV supply equipment, in the fixed installation or in both
places.

NOTE 6

standard: JP.

13.2

Overload protection of the cable assembly

IEC 61851-1:2017, 13.2, is not applicable.

13.3

Short-circuit protection of the charging cable

IEC 61851-1:2017, 13.3, is not applicable.

In the following countries, the protective conductor at side A complies with the test requirement in national
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Additional subclause:

13.101 Short-circuit protection of the DC connection during energy transfer

The EV supply equipment shall fulfil all the requirements a) to ¢) below, for a short-circuit current

sup

c)

any
alte

For §

plied by the EV supply equipment due to any of the following fault conditions:

fault condition 1: a short-circuit between side B live parts (DC+ and DC-);

fault condition 2: a failure in the PEC, for example, a permanently fully conductive switching
element in a buck converter.

L;Ill;t thc pcalr\ Uullcllt, ;IIU:UCII;IIH tIaIIO;GIIt cffcuto, tU.
+ for system A:

e < 10 kA at side B live parts (DC+ and DC-) of the vehicle connector for,a prgsent
voltage at side B < 500 V DC;

e [10 kA x (present voltage at side B between DC+ and DC-/ 500.,V‘DC)] (or legs) at
side B live parts (DC+ and DC-) of the vehicle connector for-a present voltage at
side B between DC+ and DC- > 500 V DC;

+ for system B and system C:
e <10 kA at side B live parts (DC+ and DC-) of the vehicle connector.
NOTE 1 The short-circuit peak current value for the vehicle connectorand vehicle inlet specified in IEC 6R196-
3lis under consideration.
Llimit the 72¢ value to:
1 <400 000 AZs at side B live parts (DC+ and DC=) of the vehicle connector for syste[: A;
1+ <500 000 A2s at side B live parts (DC+ and'DC-) of the vehicle connector for system B;
+ < 1000000 AZ2s at side B live parts”(DC+ and DC-) of the vehicle connectof for

system C.

Trigger an emergency shutdown in<{<s or less after the start of the short-circuit conditign as
gpecified in the respective test.

If thg short-circuit current supplied by the EV supply equipment is not sufficient to trip a fupe, if
lin the required time or Jess to limit the 72 value, the EV supply equipment shall provide an
rhative means to interrupt’the short-circuit current.

NOTH 2 The current peak_is a result of the discharge of the capacitance of the EV supply equipment. The capdcitive

discharge is a transient\phenomenon in the range of milliseconds.

NOTH 3 Requirements for short-circuit check before energy transfer are given in 6.3.1.109.

ystem-A, the compliance for a) to b) is demonstrated by design review with inspectior] and
Uit analysis. Compliance for c) is checked by AA.3.8.3.

circ

For system B, the compliance for a) to b) is demonstrated by design review with inspection and

circ

uit analysis. Compliance for c) is checked by BB.5.8.

For system C, for fault condition 1, the compliance with requirements a) to c) is tested according
to CC.7.5.18. For system C for fault condition 2, the compliance with requirements a) to c) is
demonstrated through design review.

For

a short-circuit current supplied by the EV, the requirements in d) or €) shall be fulfilled.

d) At the vehicle connector, the EV supply equipment shall have a short-circuit current

withstand rating (/2r) and shall withstand a peak current according to the values as speci
in ISO 17409:2020 for the different systems. The minimum cross-sectional area of the
conductors shall be calculated according to IEC 60364-4-43:2008, Formula (3).

fied
line
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NOTE 4 Short-circuit current withstand rating (/27) for system B is not specified in 1SO 17409:20157, but it is
specified as 5 000 000 AZs in CN standards.

NOTE 5 For the limits of /%t according to ISO 17409:2015, see the warning in 1SO 17409:2020, 7.2.4.2. The /*
requirement for system C was 12 000 000 A%s in ISO 17409:2015.

e) An overcurrent protection device shall be provided in side B of the EV supply equipment.
The overcurrent protection device shall withstand a peak current according to the values as
specified in ISO 17409:2020 for the different systems. The section of side B which is
protected by this protection device shall be designed according to the characteristics of this
overcurrent protection device. The section of side B which is not protected by this
overcurrent protection device shall comply with requirement d).

Comppliance for requirements d) and e) is checked by inspection.

14 Automatic reclosing of protective devices

IEC p1851-1:2017, Clause 14, is not applicable.

15 Emergency switching or disconnect (optional)

IEC p1851-1:2017, Clause 15, is applicable.

16 Marking and instructions
IEC p1851-1:2017, Clause 16, is applicable, except as follows.

16.1| Installation manual of EV charging sfations

Addition:

For gystem B, 16.1 is under considenation.

a) CGoolant
Hor system A and system-C:

- if coolant is used,\for example, for thermal management system, the installation mgnual
of the EV supply equipment shall include information about the coolant propdrties
according to\12.106;

- astandardsign "Refer to instruction manual" according to ISO 7010-M002:2011-05 ghall
be vigibly attached to the thermal exchange;

—

- the name of the coolant shall be visible attached at the enclosure of the cooling unijt.
b) RCB

For EV supply equipment intended for fixed installation, the installation manual shall include
information about the protective measure to be provided by the installation. If, under normal
and fault conditions, any resulting DC component of the current in the protective conductor
may be > 6 mA DC, a caution notice and the symbol ISO 7000-0434B:2004-01 (see
Figure 115) shall be provided in the installation manual, and the symbol shall be placed on
the product. The caution notice shall be the following or equivalent (see also IEC 62477-
1:2022, 6.3.9.5 and 4.4.8):

"CAUTION: This product can cause a DC current in the protective conductor. Where a
residual current-operated protective device (RCD) is used for protection against electrical
shock, only an RCD of type B is allowed on the supply side of this product.”

7 This publication has been withdrawn.
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NOTE Denotes: Caution, refer to documentation.

f)

Additional requirements for the contents of the installation manual in 9.7, 12.4.1, 12.7
12.1p4.2, 12.106v1 and 101.1.1 shall be included.

Comppliance-is checked by inspection.

16.2L_User manual for EV supply equipment

Figure 115 — Symbol ISO 7000-0434B:2004-01

Maintenance program

redetermined period of time in service and/or number of coupling sessions;

ower distribution system

.101.5.
ouch current

ne earthing conductor, has a test touch current of > 3,5 mAAC RMS, the installation mg
hall include the following information.

- A caution notice and the symbol ISO 7000-0434B:2004-01, ISO 7010-W012:2011-0

1
P
P
F
Tihe installation manual shall include information about the classifieation describg
5
T
F
t
S

equivalent:

"CAUTION: A touch current > 3,5 mA AC<RMS is possible in case of a fault conditi
loss of electrical continuity of the earthing conductor.”

-4 The minimum size of the protective\earthing conductor shall comply with the local s
regulations.

onnection of the protective conductor to a protective earthing conductor or earth

caution notice shall be provided in the installation manual if the EV supply equipn
hen installed, is allowed.to be connected to a supply network that does not provi
rotective conductor or a protective conductor that is not earthed. In this case, the EV sU
quipment manufacturer shall provide a label according to item k) in 16.3, to mark th
upply equipment during the installation.

DT <= T 0O

he EV supply equipment manufacturer shall prescribe a preventative maintenpnce
rogram, for example, for the replacement of the side B cable assembly .followiphg a

d in

or an EV supply equipment that, under a fault condition of loss of electrical continuity of

nual

5, or

IEC 60417-6042:2010-11 (see Figure 115). The caution notice shall be the followipg or

bn of

hfety

nent,
de a
pply
e EV

v

102,

Addition:

The user manual shall provide information on which type of personnel is allowed to operate the
EV supply equipment according to the supply network it is connected to when installed. The
information shall be the following or equivalent:

"The EV supply equipment is allowed to be operated by an ordinary person if the EV supply

equipment, when installed, is connected to a supply network that provides a prote
earthing conductor."”

ctive

"The EV supply equipment is only allowed to be operated by skilled personnel or instructed
personnel if the EV supply equipment, when installed, is connected to a supply network that

does not provide a protective conductor or a protective conductor that is not earthed."
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Additional requirements for the contents of the user manual in 101.1.1 and FF.4.2 shall be
included.

Compliance is checked by inspection.

16.3 Marking of EV supply equipment
Addition:

k) "Only to be used by skilled or instructed personnel", or equivalent, if the EV supply
equipment was installed to a supply network that does not provide a protective conductor
dr a protective conductor that is not earthed.

NOTH 2 EN 17186 provides labelling requirements depending on operating ranges and systems.

Compliance is checked by inspection.

16.4| Marking of charging cable assemblies case B

IEC p1851-1:2017, 16.4, is not applicable.

Addifional clauses:

101| Specific requirements for EV supply equipment

101. Specific requirements for separated EV&upply equipment
101.1.1 Operating ranges for voltage, current, and power at side B

The [EV supply equipment manufacturer shall specify the operating range using the following
parameters, and indicate them in the usermanual and the installation manual:

— rated voltage operating range at side B (Vi,ins Vimax):

— rated continuous current operating range at side B (I, Zeont);
— rpted boost current operating range at side B (/in: {poost);

— rated continuous power ‘operating range at side B (Pin: Peont);
— rated boost power-eperating range at side B (Ppin: Ppoost):

— gmbient operating temperature range;
— maximuni gperating altitude above sea level.

NOTH 1, IE€*61851-24 specifies which of these parameters need to be communicated to the EV using {ligital
commfuniication, and how this is accomplished.

The ambient operating temperature range shall at least cover the range from -5 °C to +40 °C.
NOTE 2 Subclause 12.10 specifies a minimum operating temperature of -25 °C + 3 K for outdoor use.

The maximum operating altitude shall be 22 000 m above sea level.

NOTE 3 In the following countries, the maximum operating altitude can be 2 1 000 m above sea level for system A
EV supply equipment: JP.

The EV supply equipment manufacturer may specify one or more of the following additional
operating ranges:

— ambient operating temperature range wider than the one referred to above;
— maximum operating altitude above sea level more than the one referred to above.
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In such a case, the other parameter ranges applicable for those/this additional operating
range(s) may deviate from the ones referred to above, for example:
— arated voltage operating range at side B smaller than the one referred to above, and/or

— arated continuous current operating range at side B smaller than the one referred to above,
and/or

— arated continuous power operating range at side B less than the one referred to above.

The EV supply equipment shall be able to provide energy transfer as specified in 101.1.2
between each operating range.

The |present power at side B shall be less than or equal to the rated boost power of'th¢ EV
supgly equipment at side B, even if the target power of the EV is more than the rated Hoost
power of the EV supply equipment at side B.

The EV supply equipment may also be able to operate at a value less than the lower limif of a
spedified operating range, that is, provide a present current at side B < I,,;.0ra present voltage

at sifle B < V;,;,,, without the need to fulfil all the requirements given in,101.1.2.
101./1.2 Voltage and current tolerance at side B
101.1.2.1 Side B current regulation in CCM

Requliirements for side B current regulation in CCM are specified in AA.3.10, BB.4.1 and C(.6.2.

The [EV supply equipment shall limit the present voltage at side B to the target voltage of the
EV with a maximum allowable deviation defined in101.1.2.2.

Comppliance for system A and system B is checked by the following test. Compliance for system
C ischecked by CC.7.5.11.

The |test setup for system A is shown in Figure 129. The test setup for system B is shown in
Figute 130.

The fest shall be performed‘according to the following procedure.

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for the system
ynder test. Thesetup of the test load for each system is shown in Table AA.10 and BR.7.

2) Measure Vi8.and A1 continuously.

3) Start energy transfer with the procedure specified by the EV supply equipment
anufacturer.
4) Record the target current of the EV simulator and A+1 at the operating points as spegified

i - ; —2-5: e EV
simulator is sent to the EV supply equipment via digital communication.

5) During the voltage/current sweep (transition from one OP to another) and for each operating
point, check that the difference between A1 and the target current of the EV simulator is
between the limits specified in 101.1.2.1.

101.1.2.2 Side B voltage regulation in CVM

For CVM, the maximum voltage deviation, during the pre-charge phase and during the energy
transfer stage of the battery system shall be between 5 % of the target voltage requested by
the EV, or £2 % of the rated maximum voltage of the EV supply equipment at side B, whichever
deviation is smaller (see Figure 116).
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»
T

Tolerance band
Present voltage at side B

+5 % of target
voltage of the EV

Present voltage at side B (V)

+2 % of rated maximum voltage of
the EV supply equipment at side B

)
((

)) -
« Target yoltage of the EV (V)

IEC
Figure 116 — Side B voltage tolerances in CVM
Thede requirements shall be fulfilled for systemBJand system C.

The [EV supply equipment shall limit the present current at side B to the target current of the
EV with a maximum allowable deviation-defined in 101.1.2.1.

Comppliance is checked by the tests.in BB.9 and CC.7.5.12.

NOTH 1 The current ripple is not/speeified within the CVM as it depends on the impedance between side B afpd the
batterly system, which is not defined/in ISO 17409.

The gurrent requirements*of CCM like regulation (see 101.1.2.1) and control delay (see 101].1.3)
are not applicable in"GYM, which leads to undefined current behaviour within the CVM.

The [EV can pfevent the EV supply equipment from unintentionally entering the CVM duiring
energy transfer as this can lead to large current ripples when the battery system is attacheld, or
it cap leadto no current if the target voltage of the EV minus the voltage deviation is less|than

the battery system voltage. When the battery system is attached to side B, the CVM can be
avoigled”’by communicating a target voltage of the EV of at least V o more tham the

battery system voltage. See Formula (3).

VEV_Target = Vcompensation + VBattery
Vcompensation :VDeviation + VRippIe + VEVﬁDrop + VMargin

VDeviation= Min (2 % * VRated:® %X VEv_Target )

VRipple = max(5 V DC, 1% x VEV_Target)

Vev_drop = Isides * Zev (Isides)
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where

VEV_Ta rget

VCompensation

is the target voltage of the EV, expressed in volts;

is the voltage the EV should add to prevent CVM, expressed in volts;

VBattery is the voltage of the battery system, expressed in volts;

Vbeviation is the voltage deviation at side B, expressed in volts;

VRipple is the voltage ripple at side B, expressed in volts;

VEV_Drop is the voltage drop between the vehicle connector and the battery system,
CA}JIUDDUG‘ ill VUHD,

VMargin is the voltage margin chosen by the EV manufacturer, expressed(in-vplts;

VRatdd is the rated maximum voltage of the EV supply equipment at side B,
expressed in volts;

IsideB is the present current at side B, expressed in ampere;

Zevy([siger) is the impedance of the EV at the present current at.side B, expressed in
ohms;

VDeviation + VRippIe is 30 V DC at VRated = VEV_Target = 1000 V.DC.

101.

If the

1.3 Control delay of present current at side B in,CCM

EV communicated a target current of the EV Iz, fdifferent to the previous target cufrent

of the EV Igeq n_1, the present current at side B shail\be between the tolerance limits given in

101.
the 1

whel

TTrar

]Req__

Isige

acknowledged, expressed in ampere.

1.2.1 in a delay time T nsition Max OF |€SS, as.defined in Formula (4), after acknowledging
eception of the target current of the EV acciording to IEC 61851-24.

|Tjeq.n = Tsiden (to)|

TTransitionMax =max| 1 S ~~ ;]e (4)
20—

S

e

sitonMax 1S the-maximum transition time to the tolerance band of the new target curfent,
expressed in seconds;

n is\the value for the acknowledged target current of the EV, expressgd in
ampere;

L(10) is the value for the present current at side B at the moment Igqq|, is

NOTE For system A and system B, the acknowledgement refers to the ACK field in the CAN frames. For system C,
the acknowledge refers to the ACK in TCP.

The value of 20 A/s in Formula (4) is chosen to allow the EV supply equipment to limit the
dynamics of the load change imposed on the supply network if the supply network cannot
tolerate faster load changes. However, it is recommended that the EV supply equipment support
a current change rate > 20 A/s, that is, much shorter transition times than calculated by
Formula (4), in order to shorten the response time to user interactions like starting and stopping
the communication session, if the EV supply equipment is installed at a site where the supply
network can tolerate such faster load changes.

During an increasing current transition, the present current at side B shall be

— less than the upper tolerance and ripple limits of the target current of the EV (lReq n)s
according to 101.1.2.1 and 101.1.5, and
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more than the lower tolerance and ripple limits of the present current at side B at the time
the new target current of the EV was communicated (/g;40g(fp)), according to 101.1.2.1 and
101.1.5.

Figure 117 shows an example of a worst-case scenario for an increasing current transition,
where the present current at side B reaches the upper and lower tolerance and ripple limits.

Duri

t

Maximum current

ripple range

-

IReq n

Target current
of the EV

N

Maximum current
deviation range  Zpres_sideB(’0)

A

IReq n-1 ~.
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Current at
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deviation range
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Figure 117-<= Current control delay for an increasing current request

Ttransition max

To

1015 and

t

1

g a decreasing current transition, the present current at side B shall be

Time (s)

IEC]

éss than'the upper tolerance and ripple limits of the present current at side B at the|time
hesnew target current of the EV was communicated (/gj4eg(g)), according to 101.1.2.1 and

— more than the lower tolerance and ripple limits of the target current of the EV (IReq n)s
according to 101.1.2.1 and 101.1.5.

Figure 118 shows an example of a worst-case scenario for a decreasing current transition,
where the present current at side B reaches the upper and lower tolerance and ripple limits.
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Figure 118 — Current control delay for a decreasing current control request
Compliance for system A and system B.s checked by the following test. For system C) see
CC.71.5.14.
The |test setup for system A is shown in Figure 129. The test setup for system B is shoyn in
Figute 130.
1) Qonnect the EV supply-equipment to a test load with a dedicated EV simulator for the system
gnder test, operating\in CCM.
2) The time of the EV simulator sending the target current of the EV simulator shafl be
r

3)

4)

pcorded, andvAy1 in a certain period of time shall be also recorded.

The EV communicated a target current.
Deviation is < 20 A DC.
- <Deviation is > 20 A DC.

For system A, change the operating point (see Figure 133) from
— OP1 to OP3, OP4, OP5, OP6, OP7,

— OP2 to OP3, OP4, OP5, OP6, OP7,

— OP3, OP4, OP5, OP6, OP7 to OP1, and
— OP3, OP4, OP5, OP6, OP7 to OP2.

For system B, change the operating point (see Figure BB.5) from
— OP1 to OPS5,
— OP2 to OP3, OP4 (only for type Il EV supply equipment),
— OPS5 to OP1, and
— OPA4 (only for type Il EV supply equipment), OP3 to OP2.
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5) The EV supply equipment shall control the present current at side B
— in 1 s or less after the target current of the EV simulator has been communicated, and
— In a delay time Tr.apsition max OF l€ss as defined in Formula (4), and as shown in

Figure 117 and Figure 118.

101.1.4 Descending rate of present current at side B

The descending rates of the present current at side B for error shutdown and emergency
shutdown shall be according to the timing and present current at side B restrictions specified in
AA.4.3.5 and AA.5 for system A, BB.5.1 for system B and CC.3.4 for system C.

For system C, compliance is checked by the respective error or emergency shutdown testrase
in Afpnex CC. See Table CC.10.

Comppliance for system A and system B is checked by the following test.

The |test setup for system A is shown in Figure 129. The test setup for, system B is shown in
Figute 130.

This|test shall simulate the stop charge command from EV, to detecbthe changes of the prgsent
current at side B during the energy transfer stage.

The test shall be performed according to the following procedure.

1)

Connect the EV supply equipment to a test load with.a dedicated EV simulator for the system
nder test, operating in CCM.

(

1l

2) The time of the EV control simulator sending-the target current of the EV simulator shgll be
recorded, and A1 in a certain period of.time shall be also recorded.

3) HRor normal operation:

- for system A: change the operating point from OP1, OP2, OP3, OP4, OP5, OP6 and|OP7
to a present current at side_By< 5 A DC;

- for system B without the-function of CPM: change the operating point from OP1, DP2,
OP3 and OPS5 to a present current at side B < 5 A DC (for type | EV supply equipmient);

- for system B with the function of CPM: change the operating point from OP1, OP2, DP3,
OP4 and OPS5 tgwa present current at side B < 5 A DC (for type Il EV supply equipmient).

4) Hor emergency shutdown:

- for system-A: perform the emergency shutdown from OP1, OP2, OP3, OP4, OP5,|0P6
and ORY;

- forssystem B without the function of constant power sharing: perform the emergency
shutdown from OP3 (for a type | EV supply equipment);

or—S¥-Ste B with the functions—of-constantpower—sharing—pe ency
shutdown from OP4 (for a type Il EV supply equipment).
5) Check that the system specific requirements for error or emergency shutdown test are met.

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

The present current ripple at side B during CCM shall be less than or equal to the limit as
defined in Table 118. The measurement shall be made at the rated maximum power of the EV
supply equipment at side B and the rated boost current of the EV supply equipment at side B,
or in the worst case where the present voltage at side B and present current at side B
correspond theoretically to the maximum current ripple at side B. The current ripple at side B is
not included in the present current tolerance defined in 101.1.2.1.
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Table 118 — Current ripple limit of the EV supply equipment

Present current at side B (/)

Frequency ?

15200 ADC¢ 200 A DC < 1 < 400 A DC 1> 400 A DC
3,00
10 Hz 1,5¢ 1%x0,75% °
%075 % °
(Ix1,5%+3)P
5 kHz 6,0° Ix15%¢
6,0 ¢
48-6-0
150 kHz 9,0° I%x45%¢°
I%x45%¢°

@ | Cut-off frequency of the first order low pass filter.

¢ | Absolute maximum limit in 4

d | For system B, < 250 A DC.

NQTE 1 System A supports a present current at side B < 400 A DC.

NQTE 2 System B supports a present current at side B < 250 A DC.

Recommended limit in A peak-to-peak-

peak-to-peak”

For CCM, when the battery system is not connected: under consideration.

Comppliance for system A and system B is checked by the following test. Compliance for sy
C ischecked by CC.7.5.11.

The |test setup for system A is shown in Figure 129. The test setup for system B is shoy
Figure 130.

The fest load according to Figure 132 shall be used.

1)
2)

3)

System speéific test condition are given below.

Lonnect the EV supply equipment to a test load with a dedicated EV simulator for the sy
nder test, with a designated smoothing capacitor.

(
1l
The EV supply equipment shall operate at proper operating points for the test
Rigure 133).

Measure Ar1to define the current ripple at side B of each frequency bands specifig
Table 118.

Stem

yn in

stem
(see

pd in

Rorssystem A, see AA.3.11.

For a system B type | EV supply equipment, only OP3 shall be checked. For a system B

type Il EV supply equipment, OP3 and OP4 shall be checked.

101.1.6 Periodic and random deviation (voltage ripple at side B during CVM)

For a target voltage of the EV < 500 V DC, the maximum voltage ripple at side B in normal
operation and pre-charge phase, if applicable, shall be between 5 V.

For a target voltage of the EV > 500 V DC, the maximum voltage ripple at side B in normal
operation and pre-charge phase, if applicable, shall be between £1 % of the target voltage of
the EV.

The voltage ripple at side B is not included in the tolerance defined in 101.1.2.2.
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The maximum voltage slew rate in normal operation shall be between +20 V/ms.

For explanation of terms, see Figure 119.
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IEC

b)._/Voltage at side B between DC+ and DC- during normal operation (worst case scenario)

Key
VMax Vev Request * VDeviation V1 voltage ripple range
Vey Request target voltage of the EV V2 voltage deviation
VMin Vev Request — Vbeviation V3 maximum allowed voltage deviation

Figure 119 — Voltage at side B in CVM operation in steady state with ripple

Compliance is checked by BB.10 for system B and CC.7.5.12 for system C.
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For CVM, when the battery system is not connected: under consideration.

101.

1.7 Load dump

If the EV disconnection devices open during energy transfer at the rated boost current of the
EV supply equipment at side B, the present voltage at side B shall be less than or equal to the

limit

specified for each system in AA.3.12, BB.5.7 or CC.6.1.

Compliance is checked by AA.3.12 for system A, BB.5.7 for system B and CC.7.5.9 for system C.
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cated EV simulator for each system.
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recommended to limit the side B inductance of the EV supply equipment in order/to]limit
ffects imposed on the EV and the EV supply equipment during a load dump sc¢enarip, as
as during a short-circuit scenario.

value for the side B inductance limit is under consideration.

5ide B inductance can be measured by the following method.

EV supply equipment should be provided in the configuration that results in the highest
B inductance, for example, maximum side B cable assémbly length, maximum disthnce
een the PEC and the vehicle connector, and other factors. The highest side B inducthnce
guration should only include configurations allowed’ by the installation manual. |This
guration should then be used for this measuremen{‘method.

EV supply equipment should be connected tora test load as shown in Figure 120 and a

[ 1

——c4 ‘T%LRTQ
DC-0——=—0

IEC

Figure 120 — Setup to measure the maximum side B inductance

The switch S;16 should be a semiconductor or several semiconductors in parallel such that the
switch will open in less than 1 ps. The value for C;3 should be between 1 yF and 100 pF, based
on the test current and the semiconductors used in parallel. The value for R;7 should

be >

100 kQ. The values for U3, R18, R19, and C+4 should be as shown in Table 120.
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L+2, represents the load inductance and should be measured before completing the
measurement method.

1) The EV supply equipment should operate at a test point equal to OP7 in CCM.

2) Once the test point has been reached, measure the present current at side B, A4,
immediately before opening switch S116.

3) The semiconductor, switch S;16, is then opened.

4) After opening switch S;16, the maximum voltage across the capacitor C+3, V10, is
measured for a duration of #y.cure With a cut-off frequency of 2 2 MHz, and a minimum

sampling of 10 Mega samples per second. The maximum voltage measured is to beyysed.
The value of #yo55ure Should be determined by Formula (5):

iveasure = 6% \Lexp % Cr3 (5)

where
easure 1S the measurement duration, expressed in seconds;
Lexp is the maximum expected value of inductance,expressed in henry;
G:3 is the value of the C+3 capacitor, expressed in farad.
5) Once these measurements are complete, L, culafeg Should be determined by Formulal(6).
Lealculated = (VT102/AT42 XCT?’)—LT2 (6)
where
Heaiculated 18 the calculated side B inductance, expressed in henry;
V10 is the maximum-voltage measured on C;3, expressed in volts;
A4 is the present current at side B, expressed in ampere;
G:3 is the C+3 capacitance, expressed in farad,
42 isithe L12 inductance, expressed in henry.

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

101.R1 General

Subclause 101.2 is applicable for system A and system C. For system B: under consideration.

For energy transfer with a thermal management system, the EV supply equipment shall be
equipped with a side B cable assembly according to IEC TS 62196-3-1.

101.2.2 Temperature limits and self-diagnostics
101.2.2.1 Temperature of the DC contact assembly of the vehicle connector

The EV supply equipment shall ensure that the temperature of the DC contact assembly of the
vehicle connector complies with the following requirements under the operating ambient
temperature < 40 °C.

— The absolute temperature of the DC contact assembly shall be < 90 °C.
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— The surface temperature of the side B cable assembly shall be less than or equal to the
temperature limits according to IEC 62196-1:2022, 16.5.

— The EV supply equipment shall react on the behaviour of the thermal sensing device
(temperature sensor or thermal protective fuse) at the DC contact assembly.

101.2.2.2 Requirements for self-diagnostics function for thermal management

system

The EV supply equipment manufacturer shall perform a failure modes and effects analysis
(FMEA) according to IEC 60812 to show conformity with 101.2.2.2.

The
occ
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In c3
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101.

V supply equipment shall provide appropriate means to reduce the likelihood of aha3
rring in case of a first fault in the thermal management system.

PLE By double or reinforced insulation, flow rate, pressure, temperature, level of coolant, etc)

se of a thermal exchange device or thermal transport device failure (for’example, fg
oling pump, jammed cooling hose), the EV supply equipment shall either trigger a shutg

pation without thermal exchange and/or thermal transport, if such @yalue is specified b

B cable assembly manufacturer. The EV supply equipment shalbcommunicate it to E
bl communication.

se of a thermal sensing fault, see 101.2.3.3.
pliance is checked by inspection and test in 101-2.4.4.

P.3 Temperature monitoring
P.3.1 General

EV supply equipment using a side B cable assembly providing thermal sensing data
measures to continually monitorthe provided temperature data.

EV supply equipment shall continuously monitor the temperature data of the DC co
mblies during the complete communication session.

P.3.2 Overtemperature handling

If th

contact temperature of the DC contact accessory is > 90 °C for 8 consecutive secd

zard

ilure
own

duce the applicable maximum current of the EV supply equipment at.side B to a valufe for

y the
/ via

shall

htact

nds,

the EV supply equipment shall trigger an error shutdown in 1 s or less according to AA.4.3.

for system A-and CC.3.4 for system C.

If the contact temperature of the DC contact accessory is > 95 °C for 1 s, the EV sypply

equipment shall trigger an error shutdown in 1 s or less.

Com

pliance is checked by test in 101.2.4.3.

For system A, if three consecutive error shutdowns occur due to temperature more than the
manufacturer’s specified limit at one or both DC contacts, the EV supply equipment shall not

start

Com

a new communication session until serviced by a skilled person.

pliance is checked by inspection and measurement.
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101.2.3.3 Check of the plausibility of the values provided by the thermal sensing
devices

A plausibility check of the thermal sensing devices of the vehicle connector shall be done prior
to each communication session. If the plausibility check fails, the EV supply equipment shall
only operate under the current assigned by the side B cable assembly manufacturer for
operation without thermal exchange and/or thermal transport.

Compliance is checked by inspection and testin 101.2.4.5.2.

If the thermal sensing of a DC contact assembly sends no or an implausible signal during energy
trangfer, the EV supply equipment shall reduce the applicable maximum current of th¢ EV
suppgly equipment at side B to the current assigned by the side B cable assembly manufacturer
for gperation without thermal exchange and/or thermal transport or trigger an erraf shutqown
accdarding to AA.3.8.1 and CC.3.4in 9 s or less.

Comppliance is checked by inspection and test in 101.2.4.5.3.

101..4 Tests for thermal management system performance of'the EV supply
equipment

101.2.4.1 General

For fall tests, thermal stabilisation is considered to have“\occurred when three succegsive
readfngs, taken at intervals of 10 min or more, indicate &anincrease of < 2 K.

The [test current is the rated boost current of the £V supply equipment at side B accordipg to
the device under test (DUT) manufacturer’s data.sheet, if not stated otherwise.

The DUT for these tests is the EV supply equipment.
A system specific EV simulator equippéd with a current sink shall be used for all tests in 101.2.4.

Each test shall be performed with:a corresponding test accessory, called reference device (RD),
which mates with the vehicle-cennector.

The material for all reference devices shall be Cu-ETP.

For system A, all tests, except the test of overtemperature handling according to 101.4.4.3,
shall be perforared with an RD according to Figure 121 and a test arrangement accordifg to
Figufe 122. The test for overtemperature handling according to 101.2.4.3 shall be perfofmed
withlan RP-according to Figure 123 and a test arrangement according to Figure 124.

For systém C, all tests, except the test of overtemperature handling according to 101.24.4.3,
shall be performed with an RD according to Figure 125 and a test arrangement according to
Figure 126. The test for overtemperature handling according to 101.2.4.3 shall be performed
with an RD according to Figure 127 and a test arrangement according to Figure 128.

The contact resistances of the reference devices, including DC contact, contact body,
mechanical joining and 150 mm of the attached conductor, measured by four-terminal sensing
according to Figure 121 and Figure 125, shall comply with the values indicated in Table 119.
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L -
D2
A
150 +2 _
TEC
Key

T1,|T.2 temperature sensors on the reference device (RD)
A conductor cross-section (depending on the test current, see Table 119)
B length to be specified by the side B cable assembly manufacturer
C length to be specified by the side B cable assembly manufacturer
D length to be specified by the side B cable assembly manufacturer
L length of attached conductor (see Table 119)
R resistance measurement (see Table 119 for values)

NOTE All values are in mm. For missing dimensions, see IEC 62196-3:2022, standard sheet 3-la.

Figure 121 — Reference device (RD) A_0
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Key
1 device under test (vehicle connector)
thermal exchange device, if any
housing and support for RD assembly
RD reference device AA_0
T_Sf, T_S- thermal sensing device of the vehicle connector at DC+ and DC—

T 1%, T_2+, thermal sensors of the reference device
T 14, T _2-

NOTE For missing dimensions, see IEC 62196-3:2022/standard sheet 3-la.

Figure 122 — Test arrangement A_0

T 1

1 Cu-ETP -
Key
1 heating unit (minimum of 50 W is recommended)
T 1 temperature sensor attached to DC+/ DC-

Cu-ETP electrolytic though-pitch copper (99,9 % purity)
NOTE For missing dimensions, see IEC TS 62196-3-1:2020, standard sheet 3-la.

Figure 123 — Reference device RD A_1
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Key
1 device under test (vehicle connector)
2 mating face according to IEC 62196-3:2022, standard sheel/3-la
3 reference device AA_1
4 thermal exchange device, if any
T_Sf, T_S- thermal sensing device inside the vehicle confector at DC+ and DC—
T 1¢, T_2- thermal sensors of the reference device
A conductor cross section
1 source for test current

Test|
NOTE For missing dimensions, see IEC 62196:3:2022, standard sheet 3-la.

Figure 124 — Test arrangement A_1
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Key
1 reference temperature sensor
2 DC+/DC- contacts according to IEC 62196-3:2022, standard sheet 3-llla,(configuration EE) of
standard sheet 3-IVa (configuration FF)
A conductor cross-section (depending on the test current, see Table 119)
B 12 mm £ 1 mm for configuration EE, 18 mm + 1 mm for configuration FE
D to be specified by the side B cable assembly manufacturer
L length of attached conductor (see Table 119)
R resistance measurement (see Table 119 for values)

Figure 125 — Reference device RD C_0
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Key
1 reference device C_0
2 device under test (vehicle connector)
3 thermal exchange and thermal transfer, if any
4 EV simulator with current sink
A conductor cross-section (depending on the test current; see Table 119)
L length of attached conductor (see Table 119)
It oo test current
T_Sf, T_S- thermal sensing device inside vehicle connector at DC+ and DC-
Figure 126 = Test arrangement C_0
» 1202 -
-« A
- B - - - f
’\ // <A
NL_H._ 1
Sy
3 IEC
Key
1 reference temperature sensor
5 DC+/DC- contacts according to IEC 62196-3:2022, standard sheet 3-llla (configuration EE) or
standard sheet 3-IVa (configuration FF)

3 heating unit
A to be specified by the side B cable assembly manufacturer
B 12 mm £ 1 mm for configuration EE, 18 mm + 1 mm for configuration FF
C to be specified by the side B cable assembly manufacturer

8 The diameter and length of termination (d12 and 120) are recommended values.

Figure 127 — Reference device RD C_1
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Key
1 reference device C_0
2 DUT
3 EV supply equipment with thermal exchange and thermal transfer, if any
4 EV simulator with current sink
A conductor cross-section (depending on the test currefit, see Table 119)
L length of attached conductor (see Table 119)
It oo test current
T_Sf, T_S- thermal sensing device inside vehicle confector at DC+ and DC-

Figure 128 — Test arrangement C_1
Valugs for wiring cross section and cable length are specified in Table 119.

Table 119 — Test parameter values

Clonductor Rated boost current of the EV supply equipment at Resistance
crgss section side B
A
System A System C System A System C f» ?
Non-cooled Cooled
mm2 A A A pQ pQ
35 125 150 100 As specified by n.a.
the side B cable
50 150 200 200 assembly 2123
70 200 200 20N manufacturer > g4
95 300 400 400 2 65
120 350 n.a. 500 > 57
150 400 n.a. n.a. n.a.

L Cable length 22 m.

a8 All strands to be connected during resistance measurement.
b

Resistance values at 25 °C.

101.2.4.2 Thermal management system performance test

This test is applicable for EV supply equipment according to system A and system C using a
thermal management system.
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For system A, the test is performed with an RD according to Figure 121 and a test arrangement
according to Figure 122.

For system C, the test is performed with an RD according to Figure 125 and a test arrangement
according to Figure 126.

The test setup for system A is shown in Figure 129. The test setup for system C is shown in
Figure 131.

The test shall be executed as follows.

1)
2)

'he DUT shall be stored for 2 h or more at 40 °C + 4 °C.

1

The test shall be executed at 40 °C + 4 °C ambient temperature and at rated continous
cdurrent of the EV supply equipment at side B. If the DUT provides temperature<contrplled
énergy transfer (see 101.3), the test shall be performed including the rated boost currdnt of
the EV supply equipment at side B according to the data sheet of the DUT. THhis is
dccomplished by performing the test at rated boost current of the EV.Stpply equipmelnt at
side B and then decreasing to the rated continuous current of the EM supply equipment at
side B until thermal stabilization.
¢
e
T
T
n
T

3) @nce thermal stabilisation has been reached, the DUT shall\be operated at the fpated

ontinuous current of the EV supply equipment at side B for’an additional 60 min.

4) The current At1 shall be <2 A DC.

5) The temperatures measured by the reference temperature sensors of the RD shall be

nonitored with one or more samples per second thiroughout the test.
6) This test is passed, if

- the EV supply equipment performs the energy transfer stage without any errors,
- the measured temperatures by the réference temperature sensors are < 90 °C, ang

- the temperature at any touchable-and graspable surface of the DUT (for system C pnly)
or the temperature limits according to Clause AA.9 (for system A only) is less than or
equal to the temperature limits according to IEC 62196-1:2022, 16.5.

101.2.4.3 Tests of overtemperature handling

This|test is applicable for. EV supply equipment according to system A and system C ysing
thermal management system.

For gystem A, the.test is performed with an RD according to Figure 123 and a test arrangement
accarding to Figure 124.

For gystem-€; the test is performed with an RD according to Figure 127 and a test arrangement
according_to Figure 128.

The test setup for system A is shown in Figure 129. The test setup for system C is shown in
Figure 131.

The test shall be executed as follows.

1) The DUT shall be stored for 2 h or more at 40 °C + 4 °C.

2) The DUT is then energized. The current At1 shall be the rated continuous current of the EV
supply equipment at side B. The voltage V8 for this test can be any voltage allowed by the
EV supply equipment.
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3) Temperatures are monitored on the DC+ and DC- contacts of the vehicle connector, and
once thermal stabilization has been reached, the over-temperature of the vehicle connector
is simulated by applying heat power ensuring a constant temperature rise of 2,5 £ 0,5 K/min
(measured by the reference temperature sensor) on the DC+ contact of the vehicle
connector.

4) The DUT shall

perform an error shutdown sequence according to AA.4.3.5 for system A and CC.3.4 for
system C in 9 s or less after the reference temperature sensor signals a temperature of

> 90 °C, and

— reduce the present current at side B to 2 A DC before the temperature measured by the

5) T
t
6)

7)
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reference temperature sensor reaches 90 °C.
pmperature of 40 °C + 4 °C is reached.
ehicle connector. The DUT shall react in accordance with step 4).

bmperature of 40 °C + 4 °C is reached.
tep 2) through step 6) are repeated.

P.4.4 Test for self-diagnostics function for thermal'management system

test is applicable for EV supply equipment according\to system A and system C
nal management system. For system A, the test.ds performed with an RD accordir
e 121 and a test arrangement according to Figure 122. For system C, the test is perfo
an RD according to Figure 125 and a test arrahgement according to Figure 126.

test setup for system A is shown in Figure 129. The test setup for system C is shoy
re 131.

fest shall be executed as follows.

'he DUT shall be stored for 2 'h-or more at 40 °C + 4 °C.

HV supply equipment:
(he test shall be-executed for the following test sequences.

br examplé)-cooling pump, shall be switched off.

br example, cooling unit, shall be switched off.

4) /

fter’switching off the corresponding device, the DUT shall be operated for an addit

60 min.

5) This test is passed if

— the measured temperatures by the reference temperature sensors are < 90 °C, and

NOTE

'lhe DC+ and DC- contacts of the vehicle connector of the DUT are allowed to cool uhtil a

tep 2) and step 3) shall be repeated with heat power applied on the DC<\contact of the

'lhe DC+ and DC- contacts of the vehicle connector of the DUT are _alloewed to cool uptil a

sing
g to
med

n in

he DUT is then energized.oThe current A1 shall be rated continuous current of the EV
upply equipment at sidé.B. The voltage V8 for this test can be any voltage allowed by the

equence a) “Once thermal stabilization has been reached, the thermal transport delice,

equence-b): Once thermal stabilization has been reached, the thermal exchange deice,

onal

the temperature at any touchable and graspable surface of the DUT (for system C only)

or the temperature limits according to Clause AA.9 (for system A only) are less than or

equal to the temperature limits according to IEC 62196-1:2022, 16.5.

side B.

Pass criteria can be achieved by reducing the available maximum current of the EV supply equipment at
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101.2.4.5 Test for availability of thermal sensing devices

101.2.4.5.1 General

For system A, the test is performed with an RD according to Figure 121 and a test arrangement

acco

rding to Figure 122.

For system C, the test is performed with an RD according to Figure 125 and a test arrangement

acco

rding to Figure 126.

The DUT shall be equipped with a disconnection device in each signalling path of thermal

sens

Test

S
S
S
S

101.

101.

The
Figu

The

1) 1
:

ing.

5 shall be conducted for each of the following test setups:

ignalling path of thermal sensing on DC+ contact of the vehicle connector open
ignalling path of thermal sensing on DC— contact of the vehicle connectorclosed;
ignalling path of thermal sensing on DC+ contact of the vehicle \connector closed
ignalling path of thermal sensing on DC— contact of the vehicle connector open.
.4.5.2 Test for availability of thermal sensing devices before energy trans
fest shall be executed as follows.

he availability of each thermal sensing device’’shall be checked before

ommunication session.

fter setting the disconnection devices in thé positions according to 101.2.4.5.
ommunication session shall be initiated.

his test is passed if the DUT

performs a communication session“with the current specified by the side B d
assembly manufacturer for operation without thermal exchange and/or thermal trans
or

does not perform a commuhication session until serviced by a skilled person.
P.4.5.3 Test for availability of thermal sensing devices during energy trans

test setup for system A is shown in Figure 129. The test setup for system C is shoy
re 131.

fest shall be-éxecuted as follows.

he DUJ_is energized. The current A+1 shall be the rated continuous current of th
upply equipment at side B. The voltage V8 for this test can be any voltage allowed b

and

and

fer

pach

able
oort,

fer

n in

b EV
 the

E\VSupply equipment.

2) Then, the EV disconnection devices shall be set in the positions according to 101.2.4.5.1.

3) This test is passed if the DUT reduces the present current at side B to the current assigned
by the side B cable assembly manufacturer for operation without thermal exchange and/or
thermal transport or triggers an error shutdown according to AA.4.3.5 or CC.3.4 in 9 s or
less after the occurrence of the fault.

101.3 Specific requirements for temperature-controlled energy transfer

Subclause 101.3 is applicable for system A and system C. For system B: under consideration.

Additional requirements for system A are specified in AA.3.16.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 130 - IEC 61851-23:2023 © |IEC 2023

The EV supply equipment may allow a rated boost current of the EV supply equipment at side
B (see 3.7.129) more than the rated continuous current of the EV supply equipment at side B
of the side B cable assembly based on agreement between side B cable assembly manufacturer
and the EV supply equipment manufacturer, as long as the temperature requirement of the side
B cable assembly according to 101.2.2.1 is fulfilled for the condition required by the EV supply
equipment manufacturer. The rated boost current of the EV supply equipment at side B shall
only be applied to side B cable assemblies according to IEC TS 62196-3-1.

The temperature controlled energy transfer and the rated continuous current of the EV supply
equipment at side B shall be mutually agreed between the EV supply equipment manufacturer
and the side B cable assembly manufacturer.

Requirements for side B cable assembly supporting a rated boost current of the EV.sU
equipment at side B according to IEC TS 62196-3-1 are under consideration.

Compliance is checked by inspection and test in 101.2.4.2.

102| Test methods

102.11 Technical data

The [following information from the EV supply equipment manufacturer shall be provide
compliance test:

102.2 General test conditions
102.2.1 Ambient test conditions
102.2.1.1 Environmental conditions

Unlelss otherwisg ‘specified, all tests shall be carried out under the following test condition

dperating points (102.2.5);
dperating temperature range;
dperating humidity range;

supply network voltages (rated minimum“voltage of the supply network at side A, T
maximum voltage of the supply network at side A).

n addition to the above, the following information shall be provided for system C: addit
perating points with a maximumripple at side B, if any.

@]

—

bmperatre: (25 + 10) °C;
atmospheric pressure: 86 kPa to 106 kPa;

pply

H for

ated

onal

)

refative humidity: 10 % to 90 % (without condensation).

102.2.1.2 Test power requirements

Power to the DUT shall be according to IEC 60038, if designed to be supplied by the supply
network.

AC power frequency: 50 Hz + 0,5 Hz; 60 Hz + 0,5 Hz.

AC power voltage, for example: 100/200 V; 120/240 V; 240/415 V, 230/400 V = 10 %;

220/380V £ 10 %.

degree of voltage unbalance on AC power: < 5 %.

AC power waveform: sinusoidal, with a distortion factor less than
e for system A and system C: 8 %, and

o for system B: 5 %.
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102.2.2 Measuring instruments

The characteristics of the measuring equipment shall be suitable to verify the specified values
in the corresponding test items.

The equipment for measurement of voltage, current, temperature and time shall be according
to suitable requirements for calibration and to IEC Guide 115.

NOTE Guidance about good practices for calibration can be found in ISO/IEC 17025.

For system B, the following requirements also apply: the instruments used shall enable the
valug¢s of voltage and current to be measured. The calibre of these instruments and measyring
methods shall be chosen so as to ensure the accuracy specified for each test. For analpgue
instrument, this implies that readings shall be taken in the last third of the graduated-scale| Any
othel measuring instruments may be used provided they give an equivalent accuracy.

102.2.3 Test setups

The general test setup for system A is shown in Figure 129.
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———- EVsupplyequipment - — =~ - —————————— —— EV simulator -———-——-——-————~
g Vehicle 1 Vehicle

connector | inlet

Rr4 | RiS==c1 [ |R1®==C2

oot

\
: [
| s &
| cp | R I :
I | C=cra | |
| 1 =cps 1 S5 i |
[~ I | Coml \L '
: @ SECC [T = 3 EVCC [
- L _Com I
L L !
: |
e e 4 | | |
| ! | | P @ ! '
: | | '_._0_40_ O — O — — e — I |
| ] @
N |l
| : oce | | o sy7
| T Gl ~ DG+ m={(] DC+
| I |- @ S8 Lyl Rp2
| b
: : —1— T T +-4-0 DC- ==} DC-
|
| ' S10 /S111 /5112 /5113 /Sy14
I | Test
| | load
| |
I |
|
|
|
\

U2 - .
' l I 515
— = - —— — &\ﬁﬂ-?PE (| PE
——————————————————————————————— 1 IEC
Key
L1, N AC or DC supply network B diode in the test setup
PE protective conductor contact S; switch or relay in the test setup
CP,|CP2, control pilot conductor contacts ef C . .
cP3 system A T capacitor in the test setup
Coni1, digital communication conductor A voltmeter in the test setup
Com2 contacts
DCH positive terminal of.5ide’B R+ resistor in the test setup
DC- negative terminal of side B Lt inductor in the test setup
SEQC supply equipment communication U; voltage source in the test setup
controller
electric vehicle communication . .
\Y
EV(QC confroller s voltmeter in the EV supply equipment
Test load test load according to 102.2.4 unless A ammeter in the test setup

otherwise specified (see Figure 132)

Figure 129 — General test setup for system A

The general test setup for system B is shown in Figure 130.
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— — — EVsupply equipment - —— - ——————————— — EV simulator - - —————————— ~
g PRy eduip Vehicle ( Vehicle \
I connector | inlet :
: / cC1 ) R St4 |

|——C| | Q ~F ]
| . L __l cc2 . I :
I ~~ | S| comil T
| SECC === evec| |
| 7 1 Com2 |
| 1 T I [ ” |
| l_ _______ | | | | I
| ! I | [ :
| :
| ! | P - A P I |
| | | || O '
| T ] T 1=
| | S+7
| e E Spcr O
[ I | s8, L1l Re2
! | DC- | ! —
I | =( | | rY r’Y 7 Y O DC— -[
| < IR
|
' | I S110 /S111/S112 /S113 /S14
: | | ! Test
| : | : R4 | |Rr5==c1||Rr6 =g 2 load
| | | ! " FF
|
| ' X A IRl
I | pe |! ! : . L 15
| -8 —I-— l-—--l— - —— —0— £ 0— — O-\rﬂ-(ePE -[
\ 'y S
~— e A N . N SR 4 N . . N P4
Key
L1, AC or DC supply network D+ diode in the test setup
PE protective conductor contact T switch or relay in the test setup
ccil ce2 control pilot conductor contacts of C; capacitor in the test setup
system B
Coni1, digital communication conductor: Vs voltmeter in the test setup
Conj2 contacts
DCH positive terminal of side B R resistor in the test setup
DC- negative terminal of side'B Lt inductor in the test setup
SEQC supply equipment communication Ur voltage source in the test setup
controller
electric vehicle’communication . .
\Y
EV(QC controller s voltmeter in the EV supply equipmer]
test [6ad according to 102.2.4 unless .
Tes{load otherwise specified (see Figure 132) T ammeter in the test setup
Figure 130 — General test setup for system B

The general test setup for system C is shown in Figure 131.

DC+

DC-

PE

=3

IEC


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023

——— EVsupply equipment - - - ~————————— — — — EV simulator --——————————~

g PRIy Eatlp Vehicle { Vehicle Sr4
connector | inlet
VN

— 1 e St Rrt

[V} _— ~ At hd XT1
- SECC A CP | _ S13
1/ —— —

:

|
|
|
| |
|
| |
[ I
|
i |
| |
I o
' | ? D1
| | L
| ! L 902 o
[ ; 7
| ; A T1\ ol,i SdDC+ m(| DC+
| | | @ S8, Lt1 Re2
_ l
: I DC : * ¢ o1 ODC< (|| DC-
! [ | [ |
| | | S110 /Sp11 /5112 /S113 /s114 |
| | | Test |
| | | Rr4 RTSZ‘:C-H R6 TCTZ load :
| . .
I | I | ! | y I
| I Ur2 | I ‘ | |
| pe ! ! S115 '
| ) - |- — —— —e— — & — o-\hu—(EPE (| PE
\

IEC

Key
L1, N AC or DC supply network D diode in the test setup
PE protective conductor contact Sy switch or relay in the test setup
PP proximity pilot conductor contact € capacitor in the test setup
cP <c:;ontrol pilot conductor contact of system V; voltmeter in the test setup
DCH positive terminal of side B R resistor in the test setup
DC negative terminal of side B L, inductor in the test setup
SE(QC 2ggtprlé/”2?wpment cQ@nication U; voltage source in the test setup
EV(C zz)enit,—gﬁ:rehlde commyCatten Vg voltmeter in the EV supply equipment
Test load test load.according to 102.2.4 unless X voltage source for the proximity pilo
otherwise specified (see Figure 132) T circuit
A; amumeter in the test setup

Figure 131 — General test setup for system C

102.2.4 Test load

The test load shown in Figure 132 specifies an example of a simplified equivalent circuit
diagram of the EV used for energy transfer. This simplified equivalent circuit diagram is used
for specific test conditions relevant to the test cases specified in this document.

A test load such as a resistive load, an electronic load or a voltage source (for example, a
battery system) shall be used. An electronic load operating under constant resistance is not
considered as a resistive load. The test load is part of an EV simulator, required to establish
basic signalling and/or digital communication with the EV supply equipment.

Unless otherwise specified, a resistive load or an electronic load shall be used for the
compliance tests.
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e L3 I
| sp17 M |
DC+ T—/ » o ’ |
A7
| @ T LST24 LST26 |
| S119 S122 XST23 |
| = C7 R113 |
| Urd L R15 |
, ﬁh R:12 ——C-6 —
! N 1 =71
|
| R10 A
| S120 . St21 =Cq8 R4 | |
|
() C:5 Ry11 |
| L4 T f $25 (st7 1
St18 :
DCH ?—/—o-o—m . : | |
|
123 6——— N
PE ¢_ ................................................................... 4.1 |
IEC
Key
S;17, S;18  test load disconnection device PE protective conductor
C:5 capacitor for emulating the battery U4 ideal voltage source
system
C.6 X-capacitor u;5 electronic load/controlled voltage source
C;71C.8 Y-capacitor R;10, R{11  variable resistor to set operating volfage
point
Vi side B voltage of EV supply equipment R;12 resistor for emulating auxiliary load
(test load side)
A6 emulated current to"the battery system R;15 resistor for emulating the voltage sufge
between DC+ and DC-, and betwee
DC+/DC- and PE
A7 emulated current to the auxiliary load 123 contact after the DC- disconnection
device
St switeh, contactor or relay L3, L4 inductance of the test load, including
cabling. The total inductance is L; =|L;3
+ L4
RT1 k RT14 resistor for emulating asymmetric loads DC+, DC- side B terminals

Figure 132 — Test load example

Recommended circuit parameters of the test load for each system are shown in Table 120. The
test load impedance shall comply with the requirements in Annex EE.
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Table 120 — Recommended circuit parameters of the test load
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Symbol System A System B System C
L3 +L4 1 pH to 3 pH 1 pH to 3 pH 1 pH to 3 pH
C:5 5600 pF 5600 pF 5600 pF
C.6 Not used Not used 470 uF
C;7,C8 4,7 nF 2 uF 2 uF
S;17, ;18 As specified in respective test
S;19 As specified in respective test
Open or closed (as specified
S;20
T in respective test) Open Open
S,21 Open.or closed.(as specified Closed Closed
in respective test)
S22 Open Open As specified in respective
test
S.p3, S;24, 8,25, As specified in respective test
$:26, §;27
R10 Variable Variable Variable
T (10 mQ to 2 000 mQ) (20 mQ to 200yMQ) (50 mQ to 100 mQ)
RA1 Variable \ariable Variable
T (set by the required yoligge (03 MQ to 2 mQ) (0,1 mQ to 2 mQ)
operating point)
10 Q (< 500 V)
R;12
T Not used Not used 50 Q (500 V to 1 000 V)
R;13, R;14 Not used Not used As specme?elsr: respective
R;15 50 Q 0Q 0Q
U4 Not used 0V to 950V 0Vto 1000V
U5 0V te”1 000 V Not used Not used

102.

Figu
equi

P.5 Operating/points for tests

as tgst points in some tests.

re 133 shows the range of present voltage and present current at side B of the EV s\
bment,‘as’well as specific operating points OP1 to OP7. These operating points are

pply
Ised

If the " EV supply equipment shows any disconiinuous behaviour in iis operating range, for
example, in case of cascaded architecture of PECs, it might be necessary to add additional test

points.
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VA
VEVSE_max f----- L
OP2 OP3 PEVSE. max
OP4
OP7
VEVSE_mid [====={=====================-=~ ®
i
1
1
1
1
1
1
VEVSE_min : ®
! 1 OP5
] 1
PevsE_min | E
| i
! i .
Teysg mid Tevse_max I
IEC
Key
IEVSE_max maximum operating current of EV-stipply equipment OP1 VEVSE_min and PEVSE_min
Tevsk mid (Tevse_max * Tevse_min) 1 2 OP2 Vevse_max @9 Tgyse min
IEVSE_min minimum operating current'of EV supply equipment OP3 VEVSE_maX and PEVSE_maX
Vevde max maximum operating- voltage of EV supply equipment OP4 Ieyse max @9 Pevse max
Vevde_mid (Vevse_max * Kevse min) /2 OP5 Vevse min @M Jeyse max
Vevse min minimum @perating voltage of EV supply equipment OP6 Vevse mid @9 Pevse mid
OP operatingpoint OoP7 Vevse mid @9 Teyse mid
OP, voltage and current depending on test conditions

Figure 133 — Operating points
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Annexes
The annexes of IEC 61851-1:2017 apply.

Additional annexes:
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Annex AA
(normative)

EV supply equipment of system A

AA.1 General

Annex AA provides the specific requirements for the EV supply equipment of system A, in
addition to the general requirements as defined in the body text of this document.

Syst
digit
The
appl

communication actions and parameters of system A are defined in IEC 61851424:2023, An

NOTH

The

This

Ann

includes information on the circuits on the EV.

Ann
Spegc
appl

Anngx DD.

Morg

AA.

The
diag
circ
sym
the d

em A is a regulated EV supply equipment using a dedicated CAN communication _¢irc
bl communication between an EV supply equipment and an EV to control energy-tra
vehicle coupler of configuration AA as specified in IEC 62196-3 or IEC TS162196-
cable to system A. The specific requirements for digital communication and details

For system A EV supply equipment with automated connection device, see IE€ 614851-23-1.

system is suitable for the passenger vehicles and light trucks.

x AA defines the system with an AC side A, but dees not prohibit a DC side A. Anne

x AA is also applicable to the system ABPRT EV supply equipment. Unless othen
ified, the requirements for a system A EV 'supply equipment in this document are
cable to the BPT EV supply equipment.*For general information regarding BPT, ref]

detailed information on systemnA is defined in IEEE Std 2030.1.1TM,

p Circuit diagram

system A EV supplytequipment circuit diagram is shown in Figure AA.1, including the ¢
am between the \EV supply equipment and the EV for energy transfer control. A CAN
it is provided for digital communication with the EV. The definition and descriptiqg
ols and terms in Figure AA.1 are given in Table AA.1. The values of the parameter
ircuit diagram are given in Table AA.2.

Fated maximum voltage of a system A EV supply equipment at side B is <1 000 V DQ.

it for
sfer.
1is
the
ex A.

X AA

wise
also
er to

rcuit
-bus
n of
s for
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T EV supply equipment —————————— N, T === BV -~—7m————
[ PRt Vehicle | Vehicle N
| connegctor | inlet I
| Sg1 ,’ - /CP\\ Ry1 I
| = |
| L1o Xg1 ‘ I | cp2! L ox :
I g .l cp3, [RVA |
SECC LI [ | RN Y EVCC ||
: NO L I cs ! %l_ 1] '
| - — i L I
| | i |
| . |
S /e | | ! |
| SS RS1 | I / _______ I_““"_; |
: I | I Sy2 | |
| — 31 f T T |
| | ! ! i '
| | | . |
| | | lcy | | |
I I | |Comil | I
[ T ) |
| I | -lCom2 I I
' [ [ H L | '
: | | T X |
| o st || o+l Syl | |
| Bsl) = | f from—( N . |
| @ | : : | Battefy :
| l |_r._DC_ / I
| @ N -_— N |
| | ! l |
| : | | ! |
| [ [ [ | l
| Ugt | | BE | | |
QR A PG R S . I
! T 1% A | |
|PE( T s N N _ . |
| . " ol | .
v v % T |
\_ _______________________________ N o o — — — — —  _/
IEC
Key
L1, N AC or DC supply network Dg1 diode in the EV supply equipment
PE protective conductor contact Sg Sw't.Ch or relay in the EV supply
equipment
8:;3055 g;;gtt(;c.:]l1 pxlot conduetor.contacts of S, k switch or relay in the EV
ggg;’ g:)gnltglcfsommumcatlon ¢onductor Ag ammeter in the EV supply equipmen
DCH positivelterminal of the side B Rg resistor in the EV supply equipment
DCH negative terminal of the side B Ry resistor in the EV
sede supply equipment communication U earth leakage current measurement
controller S device
EV(QC zz)enitrrcl)ﬁgrehlcle communication Vg voltmeter in the EV supply equipment
PEC power electronic converter Fs over-current protection device
. unintentional current flow prevention
f,g,h,j optocoupler A circuit
Xy voltage source in the EV CL vehigle _conn_ect(_)r lock and latch
monitoring circuit
X voltage source in the EV supply
S equipment

NOTE The unintentional current flow prevention circuit (A), operated by the EV, connects or disconnects the pilot
wire (CS) and the EVCC. During the energy transfer sequence between a) the closure of switch k (after handshaking)
and b) the opening of the EV disconnection device S,/1 (after energy transfer), this circuit disconnects the EVCC

from (CS). See Figure AA.4 for the energy transfer flow diagrams.
Figure AA.1 — Overall circuit diagram of system A EV supply equipment and EV
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Table AA.1 — Definition of symbols of the overall circuit diagram
of a system A EV supply equipment

Symbols Definitions Requirements
D.1 Reverse-current-prevention device (for example, diode: cathode AA.3.9
s on the EV side, anode on the EV supply equipment side) e
S.1 Switch on CP for controlling the energy transfer start/stop Xibil,)%AA'Z’
s ; . 3.7,
signals from the EV supply equipment to the EV Clause AA 4
S.2 Switch on CP for controlling the energy transfer start/stop ;aAb:I;e7AA'2‘
s A f 3.7,
signals from the EV supply equipment to the EV Clause AA 4
i Signal sensing device to detect if the EV is ready/not ready for Clause AA-d
energy transfer
Sysfem A
E{//s‘eur;ply Vg2 Voltage measurement device AA.3.3,|AA 4.4
equipment Ag1 Current measurement device AAl44
Short-circuit protection device (for example, current limiting
Fg1, Fg2, | fuse)
. o . AA.3.5
Fs3, Fs4 | In case the vehicle connector has the short-circuit protection
device, the EV supply equipment is permitted to not have.one.
Rg1 Resistor Table AA.2
Rg2 Resistor Table AA.2
Xg1 DC power supply for the EV disconnection déevice Table AA.2,
AA.3.12
AA.3.7, AA.3.8
Sy1 EV disconnection device (DC+/DC-) AA.3.15,
Clause AA.4
S\2 Relay for turning on the EV diseonnection device Clause AA.4
f Signal sensing device to detect the status of Sg1 Clause AA.4
g Signal sensing device to detect the status of S42 Clause AA.4
EV - : : : - :
h Signal sensing device' to detect mating/un-mating of the vehicle Clause AA 4
coupler
k Switch to give\the go ahead/stop to transfer energy Clause AA.4
R,3 Resistor Table AA.2
R4 Resistor Table AA.2
X1 BC'power supply in the EV Table AA.2
DC+ Positive terminal of side B AA.3.15
DC= Negative terminal of side B AA.3.15
cp Con.trol pilot which indicates the start/stop status of EV supply Table AA.2
equipment
CP2 Con_trol pilot which indicates the start/stop status of EV supply Table AA 2
equipment
Pilot wire which indicates the status of the vehicle coupler Table AA2
CS -
connection AA.3.14
Terminal CP3 Control pilot which confirms that the EV is ready for energy Table AA.2,
and wire transfer AA.3.2, AA.3.8.2
AA3.2,
Com1 Digital communication conductors Clause AA4,
Com?2 9 IEC 61851-
24:2023, Annex A
Protective conductor between the EV supply equipment and EV
PE for detecting the first fault between DC+/DC- and the protective | AA.3.1.1, AA.3.8.2
conductor
Ag1 Auxiliary power supply from the EV (in-connector terminal) Table AA.2,
AA.6.3.6
Vehicle CL Connector latching and latching mechanism AA.3.3, AA.3.6
connector
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Table AA.2 — Parameters and values of the circuit diagram
for a system A EV supply equipment

System A EV supply equipment

Terminal/ Parameters Minimum Typical Maximum Unit
wire value value value
CP Xg1 10,8 12,0 13,2 V DC
CS Resistor Rg1 190 200 210 Q
CP3 Resistor Rg2 950 1 000 1 050 Q
CP Load current of switch Sq1 2 2 000 mA [I)C
CP2 Load current of switch S42 2 2 000 mA [l)C
Voltage 12 16 V DC
Ag1
Current 6,4 A DC
EV
cp Load current (when S41 and S42 are 10 2 000 mA e
closed)
Load current (when S41 and S42 are
CP2 10 2 000 mA IpC
closed)
Resistor R;3 950 1 000 1050 Q
CS
X1 8 12 16 \
CP3| Resistor R4 190 200 210 Q
Voltage 12 16 VvV DC
Current 6,4 A DC
Ad1
Rated fuse 10 A DC
Voltage 12 16 VvV DC

NOTE Voltage of A 1 is different from X1,

For & BPT application, resistance of Ag1, and protective conductor, each resistance shqll be
less [than the line resistance equivalent to the one on the conditions of conductor temperature
80 °C, 1,25 mm2 and'7)5 m (15 m for round-trip).

AA.3 Specific-safety requirements

AA.3.1, (Fault protection in side B

AA.3+1+—General

For fault protection in side B, the system A EV supply equipment shall have the following
measures:

a) protective separation between side A and side B according to 8.105.5;

NOTE This includes the isolating transformer and all associated circuits of side B.

b) earth leakage current measurement using a grounding resistor between the side B live parts
(DC+/DC-) and the protective conductor (enclosure and vehicle chassis);

c) automatic disconnection of supply to side B at the first fault detected by the earth leakage
current monitoring device;

d) side B cable assembly consisting of line conductors that are individually insulated.
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When the protective conductor forms part of a side B cable assembly, the cross-sectional area
of the protective conductor shall be determined by the formula in IEC 60364-5-54:2011, 543.1.2.
The minimum cross-sectional area of the protective conductor of the side B cable assembly

shall

be 0,75 mm?Z.

Table AA.3 shows the principle of fault protection. System A EV supply equipment shall comply

with case 1.
Table AA.3 — Principle of fault protection
Power. culr_\lr_\l\ll to-EVin Protection-measure-in Protection agnincf
case of the first fault case of the first fault the secondary fault
Casge 1 Not allowed Automatic error/emergency shutdown Prohibition of operation, at the
first fault
Casg 2 Allowed Detection and notice of the first fault PE equivalent to TN ground
using an IMD required
Recommendation for elimination of Visible warning for system
the first fault with the shortest operator at the detection of
practicable delay symmetric fault
The fFequirements in AA.3.1 also apply to the BPT EV supply gquipment.

AA.3

Syst
its e

The
the g
ane

The
Speq

Faul
Tabl

.1.2 Automatic disconnection and earth leakage.current monitoring

em A EV supply equipment shall measure the earth leakage current between side B
nclosure, or between side B and the vehicle chassis.

EV supply equipment shall detect the first'fault between side B live parts (DC+/DC—

rror shutdown.
procedure of this fault detectiofn)before energy transfer is provided in AA.4.3.3.
ific requirements on the-timing criteria for the error shutdowns are given in Table AA

current detectionptinciple and performance requirements are defined in Figure AA.2
e AA.4.

If th

perfgrm an efror shutdown.

NOT

than fhe expected value as defined in ISO 17409:2020.

insulation resistance cannot be determined, the EV supply equipment shall triggen

This/can happen from internal failure or external factors, for example, if the capacitance in the EV is

and

and

rotective conductor before and during, energy transfer in 1 s or less, and then shall pefform

and

and

more
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DC+
DC- -
TN
| | R
Earth leakage current
monitoring device | 3 |
i Current -
detection | I
[ PE
—_— *
IEC

, DC- side B live parts

insulation resistance between side B live parts (DC+/DC-) and EV or enclosure at the first fau

grounding resistor to detect and limit the first fault current

earth leakage current at the first fault between side B live parts (DC+/DC-) and the protective
conductor

Figure AA.2 - Failure detection principle by detection of DC leakage current

—_
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Table AA.4 — Requirements for earth leakage current fault monitoring

Item Detection performance

Maximum detection time @ | Less than 1 s

Nuisance trip prevention Minimum response time shall be more than 0,2 s with continuous threshold
monitoring
Sensitivity P Sensitivity of earth leakage current measuring device and grounding resistor of "R"

shall be designed so that the body current of human at the first fault between side
B live parts (DC+/DC-) and the protective conductor is within DC-2 zone in
IEC 60479-1:2018, Figure 22.

a -

ok 4 4 ol i biral Jorttbool 4 bl 4 b aialat
megetrecuonm tmMmegoeS ot meraae—SutaownthmeoT e presentreurrentat Stat o™

b The actual body current may differ from the measured leakage current 1y, which should be taken inté accpunt
Vhen designing the EV supply equipment.

EXAMPLE

Set-pp condition 1: When the current through the human body /, is more than the DC-2 zone galculated by Formula
(AAl1), a measurement device is designed to detect the deterioration of insulation resistance R, as the first fault

between side B live parts (DC+/DC-) and the protective conductor by measuring earth leakage current shown in
Formula (AA.2).

V2
R‘Rf (AA.1)
R+Rf

Iy =

whefe

is the current through the human body;

V52| is the present voltage at side B between DC+ and DC—;

is a grounding resistor;
is an insulation resistance.

V2

S

=N AA.2
9 R+2-R (

whefe

1y is the measuring current;

V42| is present voltage at side B between DC+ and DC—;
ist@’grounding resistor;

R; is an insulation resistance.

Set-up condition 2: The measurement device is designed to detect the current through the human body within DC-
2 zone, except the set-up condition 1.

Compliance is checked by the following test.
1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129.

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

3) The EV supply equipment is operating at OP4.
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Simulate the fault by closing S+11.

Check that the EV supply equipment triggers error shutdown in 1 s or less after step 4).

Check that Vg1 is not interrupted until the communication session is completed and the
vehicle coupler is safely unlatched. See 6.3.1.108.

Repeat the test using St13 in step 4).

The earth-fault resistance R+5/R+6 should be adjusted so that the EV supply equipment detects
the earth fault when the total insulation resistance R; (Figure AA.2) between side B live parts
(DC+/DC-) and PE (including Rt5/R16 — See Figure 129) is < 100 Q/V, based on the rated
maxlmum voltage of the EV supply equipment at side B (V8) and the grounding resisfor R

(Figure AA.2).

AA.3.1.3 Functionality of the earth leakage current monitoring device

The |ntegrity of the earth leakage current monitoring device shall be checked\in the period [from

Sg1

= closed to Sg2 = closed. See Figure AA.3 and Figure AA.4.

The EV supply equipment shall not proceed with the communicationsession if an abnormality

is ddtected on the earth leakage current monitoring device by this check.

The EV supply equipment shall check one of the following items for the diagnosis:

AA.3.2 De-energization of the power supply to the EV

Comppliance to 6.3.1.5 shall be echecked according to the following tests.

Ipss of electrical continuity and short-circuit failure of-the grounding resistance R;
Ipss of electrical continuity in the current detegtion circuit;

pss of electrical continuity between the side B circuit and the earth leakage cufrent
monitoring device;

bss of electrical continuity of the protective conductor.

Test|1:

1) Qonnectthe EV supply equipment to a test load with a dedicated EV simulator for the system
ynder test. SeeFigure 129.

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

3) §top thexdigital communication from the EV simulator.

4) Qheck-that the EV supply equipment triggers an error shutdown in 1 s or less after step 3).

Test 2:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129.

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

3) Open S;5.

4) Check that the EV supply equipment triggers an emergency shutdown after step 3).

NOTE The compliance can also be checked according to the test specified by the EV supply equipment
manufacturer.
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AA.3.3 Voltage measurement of side B live parts (DC+/DC-) for vehicle connector
unlatch

According to 6.3.1.103, the vehicle connector shall not be unlatched when hazardous voltage
is detected. To unlatch the vehicle connector, the present voltage at side B between DC+ and
DC- shall be measured at Vg2 in Figure AA.1, and be confirmed to be <30 V DC.

Compliance checks a) and b) in 6.3.1.103 shall be tested by the following procedure.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

hanufacturer.

heck.

S

n

3) CQonfirm that the vehicle connector is latched on a vehicle inlet before insulatjon \resistance
lo

After the insulation resistance check, close Sy17 and S+18.

4)
5) Stop energy transfer with the procedure specified by the EV supply equipment manufacturer.
6) Inh case of the normal condition test, open Sy17 and S+18. In casg“0f the abnormal condition
pst, keep St17 and S+18 closed and apply U5 (S+20: closed(:S+21: open) to C15 sq that

/
t
Yr8is> 30V DC.
Gonfirm that the vehicle connector remains latched ona vehicle inlet while V+8 is > 30 V
oC.

AA.3.4 Overcurrent protection of side B

The [EV supply equipment shall provide an overcurrent protection to protect the side B of the
EV slupply equipment and the EV. If the following condition is continuously fulfilled for a duration
of 5 b, the EV supply equipment shall triggeran error shutdown:

f the target current of the EV;

- 3t a present current at side B = 500A"DC: the present current at side B is more than 120 %

t a present current at side®B-< 50 A DC: the present current at side B is more thanp the
target current of the EV by10 A DC or more.

Compliance is checked by design review to verify that a function is provided.

A cincuit diagram indicating that the EVCC is separated from side A and from side B shdll be
prov|ded by the EV-supply equipment manufacturer.

AA.3.5 Short-circuit protection of side B

Short-€ircuit protection means, such as a current-limiting fuse, shall be provided in side|B of

vyetam A EV\/ cunnly aciiinmant in ardar to neatant tha alraiite of tha EV/ cunnly anin
e men
System—A—EVY-SHppty-egtHpmeRtth-ofaertoprotecttne—cHedhsSoe+theEvY-—SUp

AP AR Al o
and the EV from short-circuit.

The short-circuit protection device shall meet the following requirements:

— quick-break type;
— normal melting rating: < 400 000 AZs.

The vehicle connector and the cross-sectional area of the DC+ and DC- conductors of the side
B cable assembly shall have a /2 = 6 400 000 AZs.

The DC+ and DC- conductors of the side B cable assembly shall each have the cross-sectional
area of = 22 mm?2.
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When the vehicle connector is equipped with short-circuit protection means, the I2¢ of the
B cable assembly may be reduced.

side

NOTE 1 A battery system short-circuit, by reverse connection of the cable, causes a very high short-circuit current.

NOTE 2 The system A EV provides short-circuit protection device, which protects the side B cable assembly with

I?t of 2 500 000 A%s. See ISO 17409.

Compliance is checked by inspection.

AA.3.6 Latch monitoring for the vehicle connector

AA.3.6.1 General

The pehicle connector shall have a means of mechanical latching, electrical latching,,and
monl{toring.

The Mehicle connector shall also have a means to provide system A EV supply equipment
information on anomaly detection in monitoring of latch and electrical latching. Figure
shows an example of a detection means in the vehicle connector and system A EV su
equipment.

Ss3  Vehicle
connector |

F—————————————— ———— — — — — —

atch

with
AA.3
pply

|
|
|
|
|
|
|
Malfunction - | |
& . K —_—— — — — J |
detection signal » |
|
|
|
|
|
|
|
|
|
e /
IEC
Key
K comparator Sg4 switch or relay, interlocked with latching
Sg3 switch or relay L1 solenoid

Figure AA.3 — Example of vehicle connector latch monitoring circuit

AA.3.6.2 Latch monitoring for vehicle connector not equipped with short-circuit
protection

Vehicle connectors not equipped with short-circuit protection means shall constantly monitor

the state of the latch holding circuit during the communication session.
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In case of failure of mechanical latching or electrical latching of the vehicle connector, the EV
supply equipment shall not energize the side B live parts (DC+/DC-) connected to the vehicle
connector. If a failure is detected during energy transfer, the EV supply equipment shall reduce

the

present current at side Bto<5 A DC in 2 s or less. Then, Sg1 shall be opened.

Compliance is checked by the following test.

1) A vehicle inlet shall be prepared with a modification in which the latch holder (hole) of the
vehicle inlet is covered by a metal plate or an equivalent hard material that inhibits the latch

2)

3)

AA.

The
with

conrlector, the vehicle-eonnector shall be kept latched to the vehicle inlet if the latch ho
circyit of the vehicle~-connector fails.

The

mon(tor the state of, or detect an error in, the latch holding circuit during the communic
sesslon.

AA.

mo

E
n

4) Qonfirm that V;8is < 60 V DC and that the EV supply equipment triggers an error shutd
d

holding of the vehicle connector. See Figure AA.4.

Catch holder (covered by metal plate) Inlet

Latch
connector

IEC

Figure AA.4 — Example of vehicle inlet with the\latch holder covered
by a metal plate that inhibits latech holding

onnect the EV supply equipment to a test load ‘and a dedicated EV simulator.
igure 129. The setup of the test load in Figure 132 is in Table 120.

tart energy transfer with the procedute) specified by the EV supply equip
nanufacturer.

isplaying a relevant alarm or error information, if any.
3.6.3 Latch monitoring for.vehicle connector equipped with short-circuit

protection

a self-holding mechanism. When hazardous voltage is present at DC+/DC- of the ve

vehicle connector which has the self-holding mechanism does not need to const

See

ment

own,

vehicle connector equipped with short-circuit protection means shall have a latching dgvice

hicle
ding

antly
htion

3.~ Protection of the EV disconnection device

In order to prevent welding the EV disconnection device, switches Sg1 and Sgq2 shall not open
if the current is > 5 A DC.

AA.
AA.

3.8 Fault conditions and criteria for transfer to error and emergency shutdown

3.8.1  Error shutdown

System A EV supply equipment shall perform an error shutdown according to 6.3.1.113.3.

Tab

le AA.5 provides the shutdown times and criteria of error shutdown.
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After detection of errors, the system A EV supply equipment shall send the messages to the EV
by digital communication (refer to IEC 61851-24:2023, Table A.3).

Table AA.6 and Table AA.7 provide the message parameter exchanges and relevant actions of
error shutdown.

Table AA.6 — Action and message parameter for error shutdown
triggered by the EV supply equipment

Step Action Message parameter Criterion

1 Fault detected n.a n.a

H'109.5.1 =1, or
Start error shutdown process and

2 notification to the EV H’109.5.4 = 1, and Send message parameters to the EV
H'109.5.5 = 1

3| |Energy transfer current control n.a <3 sand AAg1 2 - 200 A/ls
Notification to the EV and move to , _

4 step 6, when the EV supply H108.0.0 = 0, and Send message.parameter to the EV when
equipment cannot allow welding H109.5.0 = 1 the presenticurrent at side B is <5 A D(
detection by the EV
Notification to the EV and move to , \

Table AA.7, step 6, when the EV H108.0.0 = 1, and Send message parameter to the EV when

5 ; . ) )
supply equipment can allow welding | 4'109.5.0 = 1 the present current at side B is <5 A D(
detection by the EV

6| [Sg1, Sg2 = open n.a <1 s from step 4

n.a <2sandVg2<30VDC
7 Voltage removal
from the end of the step 5

ma Specified by the EV supply equipment

8 Unlatched or remain latched
manufacturer

Tgble AA.7 — Action and message parameter for error shutdown triggered by the EV

EV EV supply equipment
Step
Action Message Criterion Action Message Criterion
parameter parameter
Faylt n.a n.a n.a n.a n.a
detected ' ’ ’ ’ ’
H102.4.X =1, or
Requestfor—HT0Z 5.2 =T,
2 error n.a n.a n.a n.a
shutdown or
switch (k) = off
Start error Send message
3 n.a n.a n.a shutdown H’109.5.5 = 1 | parameters to the
process EV
4 na na na Energy transfer na <3s
' ' : current control : and AAg1 2 -200 A/s
Send message
e H’108.0.0 = 1 | parameters to the
5 n.a n.a n.a :\:]c;tllf:_l\c/atlon to ) EV when the present
H'109.5.0 = 1| current at side B is
<5ADC
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EV EV supply equipment
Step
Action Message Criterion Action Message Criterion
parameter parameter
Welding
detection time
<4s
Weldi Send the
6 | detoots H'102.5.3 = 1 message to n.a n.a n.a
etection the EV supply
equipment
after finishing
welding
detection
S.1,8:2 =
r n.a n.a n.a s TS n.a < 1 s/ from’step {
open
s2sandVg2sp0V
Voltage bC
n.a n.a n.a | n.a
remova From the end of|the
step 7
D n.a n.a n.a LNatched gn n.a ft?eclmeed L?iy rfr?ee tEV
’ ’ ’ remain latched 4 pply equip
manufacturer
AA.3.8.2 Emergency shutdown after control pilot disconnection
The pystem A EV supply equipment shall decrease-the present current at side Bto<5 A DC in

30 ms or less after the loss of electrical continuity (disconnection) of the control pilot CP3

Tablg AA.8 and Table AA.9 provide the emergency shutdown times, actions and criteria.

Table AA.8 — Emergency shutdown times and criteria

Response time of
EV supply

Maximum time to

Maximum time to

Trigger of . the present
equipment to gt reach safe
Fault emergency tart current at side B It f fdult
shutdown star herergency <5 A DC from voltage from fau
sp:'oc::;n fault occurrence occurrence
Lojss of electrical Loss of electrical Immediately after <30 ms <1s
coptinuity of continuity of the the fault
protective conductor | control pilot CP3 < 60 V DC betwpen
(6 312) DC+ and DC—,

Disconnegtion of
vehicle coupler

between DC+/DC—
and protective
conductor

d ing energy
transfer (9.101,
AA.4.3.5.3)
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Table AA.9 — Actions and criteria for emergency shutdown

Step Action Criterion

Fault detected

Loss of electrical continuity of the control pilot CP3

Reduction of the present current at side B 1

<5 A DC in 30 ms or less from step

<60 V DC between DC+ and DC-, between DC+/DC- and

<
protective conductor <1 s from step 1

AA.3.8.3 Emergency shutdown for short-circuit fault

The pystem A EV supply equipment shall trigger an emergency shutdown when Ja’short-c
is dgtected at side B.

Compliance is checked by the following test.

1)
2)

3)
4)
5)
6)

AA.3.9 Inrush current limitation by the EV supply equipment

Wheh the EV disconnection device is closed, the inrush current through the side B live
(DCH/DC-) of system’ A EV supply equipment shall be < 20 A DC at the vehicle connector

The |limitation of inrush current shall be achieved on the EV supply equipment by either

Connect the EV supply equipment to a test load with a dedicated . EV simulator for the sy
ynder test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

tart energy ftransfer with the procedure specified\by the EV supply equip
hanufacturer.

N

n

The EV supply equipment is operated at OP4.

Glose S18. Use Ry2 = 100 mQ and L+1 = 0 mH.

Gheck that the EV supply equipment triggeredban emergency shutdown.
Gheck that

d) A;1<5ADC in 30 ms or less aftersstep 5), and

H) V8<60VDCin1sorless after step 5).

¢
q

heck that Vg1 is not interrupted until the FPT sequence is completed and the ve
oupler is safely unlatched:\See 6.3.71.108.

reverse-current prevention device as defined in Figure AA.1 and Table AA.1, or

rcuit

stem

ment

hicle

barts

pre~charge circuit as defined in Figure AA.11 and AA.6.3.4

NOTE The EV is responsible for preventing the uncontrolled reverse power transfer (RPT) due to an EV failure, for
example, the welding of EV disconnection device.

Compliance is checked by the following test.

1)

2)

3)

Connect the EV supply equipment to a test load with a dedicated EV simulator for the system

under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

Charge C+5 to the rated maximum voltage of the EV supply equipment at side B by closing

S120 and adjusting Ut5.

Start a communication session with the procedure specified by the EV supply equipment

manufacturer.
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4) Close St17 and S;18 after the EV supply equipment finished the insulation resistance
check. See Figure AA.4.

5) Check that A1 <20 A DC.

AA.3.10 Regulation of the present current at side B in CCM

The deviation of the present current at side B from the target current of the EV in steady state
operation shall be between +2,5 A DC if the target current of the EV < 50 A, and between 5 %
of the target current of the EV if the target current of the EV 2 50 A.

S t A HH s s olits £ L rs -
yS T /A  OJTUITIC TCOol CUTNTUTUIUTTS TUT CUTTIONAriv G tCol ITT

The

L. N L
arc orrowirir ocruvy.

setup of the test load is shown in Table AA.10 and Figure 132.

Table AA.10 — System A setup of the test load for regulation
of the present current at side B in CCM

Switches

517, Circuit parameter setup

T $;19 S;20 S;21 S,22

S 18
LT:0H
R;10: 0 Q (bypassed)

losed | Closed | Closed Open Open U;4: not used
U;5: an électronic load operating under constant voltage
modesshall be used

For 101.1.2.1, step 4), record Igy target 38R Igyse siges @t the following operating points: DP1,

OP2

Recq
are s

OP3, OP4, OP5, OP6 and OP7.

Table AA:11 — System A recommended steps for regulation
of the present current at side B in CCM

mmended steps for sweeping the present voltage at side B and present current at side B
hown in Table AA.11.

Step Action Description
) &) 5= Communicate;
LU0 = VEVSE_min:
-mn Target battery current = 0 A
_ Communicate;
2 Set I, taraet = JEVSE min to check OP1.
Target battery current = 5 A
s heck OP Communicate;
3 et [, =1 to chec 5.
EV_target  "EVSE_max Target battery current = /o ge max (A)
4 Increase U;5 up to VEVSE_SideB = -
PEVSE_m‘,ﬂX/[EVSE_maX to check OP4.
Before setting UT5 to Veyse maxe
communicate; B
5 Set UT5 to Veyse max 1O check OP3.
- Target battery current = Poyse max! VEVSE max
-5A
6 Set U5 =7 to check OP2. -

VSE_min
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AA.3.11 Periodic and random deviation (current ripple at side B during CCM)

Compliance to 101.1.5 shall be checked according to the following tests.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system

under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

2) Select the value of Rt10 in accordance with Igysg max and the voltage at which the OP4 in
Figure 133 shall be operated. For example, if Ipysg max = 200 A and the voltage at OP4 =

3)
4)

5)

6)

7)

8)

9)

400 V, Ry10 =400 V/200A =2 Q.

Measure A+1 with an oscilloscope and current probe as specified in Table AA.12.
Start energy transfer according to the procedure specified by the EV supply equipment
manufacturer, with
Iev target1 = 1EVSE min
Where
IEv targett is the initial target current of the EV simulator for OR%,in Figure 133.
Wait for Ty,a41 Until the steady state operation is reached.
[EV_target1
Tymaxt > 1+ ———— (AA.3)
20
Where
Tlymax1 IS the time for the present currentat side B to reach Igy 4,4¢t1 @nd the steady state,
expressed in seconds (s).
Jet the target current of the EV simulator = Igy ta.qet2 t0 Operate the EV supply equipment
gt OP4.
Wait for Tymaxo Until the steady state operation is reached.
] EV_target2 — ] EV_target1
Tymax2 > 1+ (AA.4)
20
Where
Tlymax2+-is the time for the present current at side B to reach Igy 4,4et2 @nd the steady state,
expressed in seconds (s).
casHre—the—aHmHA—peak—teo first
order low pass filtering.
Check that the maximum peak-to-peak value is less than or equal to the limit for each cut-

off frequency in Table 118.

The measuring instrument and conditions shall comply with the requirements specified in
Table AA.12.
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Table AA.12 — Specification of measuring instrument

Item Performance

Bandwidth: DC — 20 MHz or more

Sampling rate: 1 MS/s or more
Oscilloscope Record length: 1 M point or more
Record span: 1,1 s or more

Vertical resolution: 12 bits or more

Rated current: Rated boost current of the EV supply equipment at side B or

Tore

Bandwidth: DC — 300 kHz or more

Gurrent probe

Measurement accuracy: between £1 %

AA.3.12 Overvoltage protection including load dump

The EV supply equipment shall control the present voltage at side B by, software means {o be
less than or equal to 110 % of the target voltage of the EV, or target‘voltage of the EV + %0 V,
whichever is more.

In cgse of the first fault, the following applies.

— When the present voltage at side B is more than thé rated maximum voltage of the E)V for
00 consecutive ms, the EV supply equipment shall trigger an error shutdown in 1,6|s or
ss (see 6.3.1.106).

— Ip addition, the EV supply equipment shall detect the present voltage at side B as shoyn in
Tlable AA.13 by hardware means (for example, a dedicated overvoltage measurement
drcuit) to disable the PEC and triggerah emergency shutdown. The setpoints sha]l be
determined by digital communication,based on the target voltage of the EV.

N

Table AA.13 — Voltage threshold for emergency shutdown

Target voltage 2 of the EV Voltage threshold
u \Y
U 500 V 600
500)V < U< 750V 900
50V <U<1000V 1200
a8 Seé TEC 61851-24:2023, Table A.2.

Comppliance is checked by the following tests.

Test 1:
1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

3) The EV supply equipment is operated at the operating point OP4 in Figure 133 and the
target voltage of the EV is set at the voltage according to OP4.

4) Open S;17 and S;18.
5) Check that V8 < max (110 % of target voltage of the EV; target voltage of the EV + 50 V).

NOTE The transient voltage, lasting for 10 ms or less which can appear after the load dump, can be ignored.
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Test 2:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

3) The EV supply equipment is operating at the operating point OP4 in Figure 133 and the
target voltage of the EV is set at the voltage according to OP4.

4) Set U;5 so that V8 is more than the voltage threshold shown in Table AA.13.

5) GheekthattheEY-supphreguipmenttranstersto-emergency-shutdownint+o-ms-ertessafter

AA.3.13 Power supply to the EV for the actuation of EV disconnection device

setting U75 in step 4).

System A EV supply equipment shall provide a power supply to the EV via terminal CP fof the
actugtion of the EV disconnection device (Sy1), with a rated voltage of 12 M'DBC and the fated

maximum power of > 24 W.

NOTH By using the 12 V DC power supply from the EV supply equipment as a power source for the actuation pf the
EV dipconnection device, the unexpected closure of the EV disconnection devicelwhen the vehicle connector|is not

mated to the vehicle inlet can be prevented.

Instdad of using the 12 V DC power supply from the EV supply equipment, the EV may prqgvide

the power source for the actuation of the EV disconnection-device. In such case:

AA.3.14 Impedance of thesside B circuit

ne EV should be capable of reducing the voltage of‘the side B live parts (DC+/DC-) to|< 60

DC between DC+ and DC-, between DC# and protective conductor, and DC-| and
rotective conductor in 1 s or less after un-mating of the vehicle connector from the vehicle
nlet;

O < oF

ne EV can continuously monitor the status of the vehicle connector proximity by chegking
ne condition of one or more of the sighals CP, CP2, Com1 and Com2.

—~ o~ o~

ne EV should not close the EV. disconnection device when the vehicle connector ig not
nmated to the vehicle inlet.

In thie time period betwéen' T3 and T4 in Figure AA.6, the side B circuit impedance between
DC+|and DC- from theyeverse current prevention device Dg1 in side B of system A EV sypply

equipment to the vehicle connector shall be as follows:

Complidgnce is checked by design review and inspection.

capacitancei= 1 pF;
resistance: = 40 kQ.

The EV supply equipment manufacturer shall provide circuit diagram and data sheet of the
components showing the resistance and the capacitance.

AA.3.15 Assistance of welding detection

The EV supply equipment shall fulfil the following conditions when, from the vehicle inlet to the
open EV disconnection device, the capacitance between DC+ and DC- is < 1 uF:

in 1 s or less after opening the EV disconnection device, the present voltage at side B shall
be less than 25 % of the present voltage at side B at the end of the energy transfer;

in 2 s or less after opening the EV disconnection device, the present voltage at side B shall
be <30 V DC.
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Compliance is checked by the following test:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

2) In this test, C+6 shall be set to 1 uF.

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

4) Set the parameters of the test load and the EV simulator so that V18, is the rated maximum
voltage of the EV supply equipment at side B during energy transfer.

5) Stopemnergy tramsferas speciffed by the EV-supply equipment manufacturer.

6) If1A;1is <5 A DC but V;8 is still the rated maximum voltage of the EV supply equipnignt at
side B, open Sy17 and S+18.
7) Record the voltage vs time waveform to check the requirement.

AA.3.16 Specific requirements for temperature-controlled energy transfer

EV qupply equipment that allows a rated boost current of the EV supply equipment at side B
(see|101.3) shall implement one or more of the following measures-in order to ensure |safe
operption, even under the first fault condition in which the temperature monitoring functipn of
the dide B cable assembly has failed during energy transfer.

he rated boost current of the EV supply equipment atside B shall be less than or eqyal to
ne upper limit and the longest duration specified in/Table AA.14. The rated boost cufrent
f the EV supply equipment at side B shall be reduced to the rated continuous current of
ne EV supply equipment at side B in 30 s or.leSs after the longest duration has pagsed.
he EV supply equipment shall not supply\the rated boost current of the EV sypply
quipment at side B again until the contact temperature of the side B cable assembly has
bached a default state in which the rated*boost current of the EV supply equipment at|side
can be supplied for the longest duration without being > 90 °C under normal conditign.

oS O 40 ot

Table AA.14 — Maximum boost current for system A EV supply equipment

Maximum rated current Maximum boost current
according to IEC 62196-3-1 . -
Upper limit Longest duration
600 A DC 5 min
400.ADC
500 A DC 15 min

redundant_temperature monitoring function, for example, multiple temperature serjsors
er side B circuit on the side B cable assembly, each of which is connected to a dedidated
bmperature measurement circuit in the EV supply equipment.

> =0T >

ny.other means mutually agreed between the EV supply equipment manufacturer ang the

side B-cable-assembly manufacturer

Compliance is checked by design review.

AA.4 FPT process and communication between the EV supply equipment and
the EV for energy transfer control

AA.4.1 Forward power transfer states

Table AA.15 defines the energy transfer states of the EV supply equipment. The energy transfer
states show the physical status of the EV supply equipment. The EV supply equipment shall
exchange its energy transfer state with the EV through the control pilot functions and the digital
communication.
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Table AA.15 — FPT states of the FPT EV supply equipment

State

EV
connected

EV
disconnection
device

Energy
transfer
possible

Description

DC-A

Un-mated

No

Open

No

EV un-mated

DC-B1

DC-B2

Yes

Open

No

EV connected / not ready for energy
transfer / communication not established /
vehicle connector unlatched or latched /
EV disconnection device open

Yes

Qpen
L

No

EV connected / not ready for energy
transfer/ digital communication

Initialization

DC-B3

established 7 vehicle connecior unlaiched
or latched / EV disconnection device_gpen

Yes

Open

No

EV connected / not ready for energy
transfer / digital communication

established / vehicle connector latched /
EV disconnection device open / other
supplemental processes not completed

DC-C

DC-p

Energy
transfer

Yes

Closed

Yes

EV connected / ready for energy transfer /
digital communication established /
vehicle connector latched / EV

disconnection.device closed / other
suppleméntal processes completed

Yes

Closed

Yes

EV connected / ready for energy transfer /
indodrrenergy transfer area ventilation
required / digital communication

established / vehicle connector latched /
EV disconnection device closed / othef
supplemental processes completed

DC-B'1

DC-B’2

DC-B’3

Shutdown

DC-B’4

Yes

Closed

Yes

EV connected / energy transfer finished /
digital communication maintained /
connector latched / EV disconnection
device closed

Yes

Open

No

EV connected / energy transfer finished /
digital communication maintained / velpicle
connector latched / EV disconnection
device open / other supplemental
processes completed

Yes

Open

No

EV connected / energy transfer finished /

digital communication maintained / vehicle
connector unlatched / EV disconnectign
device open

Yeés

Open

No

EV connected / energy transfer finished /
digital communication maintained / velicle
connector latched / EV disconnection
device open

Yes

Open

No

EV connected / energy transfer finished /
digital communication finished / vehicl
connector unlatched / EV disconnectig
device open

112

=]

EV connected / energy transfer finished /

DC-
B’4-1

DC-
B’4-2

Yes

Open

No

digital communication finished / venicle
connector latched / EV disconnection
device open

Yes

Open

No

EV connected / energy transfer finished /
digital communication finished / vehicle
connector unlatched / EV disconnection
device open

DC-E

Error

Yes

Open

No

EV supply equipment un-mated from the
EV / EV supply equipment disconnected
from the supply network, EV supply
equipment loss of supply network power
or control pilot short-circuit to the
protective conductor

DC-F

Malfunction

Yes

Open

No

Other EV supply equipment problem
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FPT control process and states are shown in Table AA.16.

Table AA.16 — FPT control process and states of the FPT EV supply equipment

FPT control process State High level action @
DC-A Vehicle connector un-mated
DC-B1 Vehicle connector mated
Handshaking DC-B1 Wake up of the SECC and EVCC
DC-B1 Digital communication setup
Initialization — — -
DC-B1-DC-B2 Digital commgplcatlon established, parameters exchanged,
and compatibility check successfully completed
Energy DC-B2—DC-B3 Vehicle connector latched
transfer Insulation resistance check for side B live parts (DC+ and
preparation DC-B3 DC-)
DC-C or DC-D EV disconnection device closed
DC-C or DC-D Energy transfer by current demand (ECM)
DC-C or DC-D Energy transfer by voltage demand (CVM) (under
Enefgy transfer consideration)
DC-C or DC-D— | & rent suppression
DC-B'1 PP
DC-C or DC-D Renegotiate parameter limits (option)
DC-B’1 Zero current coenfirmed
DC-B’1—DC-B’2 | Welding detection (by EV, option)
DC-B’2 EV disconnection device open
Shujdown (case 1) DC-B’2 Present voltage at side B voltage verification
DC-B’3 Vehicle connector unlatched
DC-B’4 End of charge at digital communication level
DC-A Connector un-mated
DC-B’1 Zero current confirmed
DE-B'1—DC-B’2 | Welding detection (by EV, option)
DC-B’'2 EV disconnection device open
DC-B’2 Present voltage at side B voltage verification
Shujdown (case 2) °
DC-B’3-1 Vehicle connector remains latched
DC-B’4-1 End of charge at communication level
DC-B’4-2 Vehicle connector unlatched or remain latched
DC-A or DC-B1 Vehicle connector un-mated or remain mated
a8  The order of actions does not refer to the procedure of FPT control process.

b In some use cases, such as billing service, the vehicle connector can continue to be latched after energy

transfer is finished.

AA.4.2 Communication measures

Communication between the EV supply equipment and the EV is carried out through the control
pilots (CP, CP2 and CP3), proximity circuit (CS), and the circuits for digital communication
(Com1 and Com2). CP and CP2 communicate signals such as "ready to charge" and "end of
charge" from the EV supply equipment to the EV. CP3 is used to communicate instructions to
start energy transfer or shutdown, from the EV to the EV supply equipment. Numerical
parameters in IEC 61851-24:2023, Annex A, such as rated values of the EV supply equipment
and rated maximum voltage of the EV are exchanged through Com1 and Com2.
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AA.4.3 Forward power transfer control process
AA.4.3.1 Forward power transfer flow diagram and sequence diagram

The FPT process of system A shall conform to the flow diagram as shown in Figure AA.5.
Figure AA.6 gives the FPT control sequence under normal conditions.

DC-A * DC-B1
_,[Vehicle disconnected HVehicle connected and start request ]
DC-E or DC-F *
Not ready
* EV supply equipment prompts the user

to disconnect the vehicle connector

Fault EV supply equipment wakes up EVCC
Sg1= OFF y Ss1=ON

(Initialization 1: Handshaking

» Digital communication established

» Exchange of FPT control parameters DC-B2
k. Vehicle battery compatibility check

J
Vehicle permission for insulation resistance check

r y k=ON(j=0ON)
e N Fault
Initialization 2: Verification of conector latch circuit Sg1= OFF
» Vehicle connector latched by the EV supply equipment by this timing at the latest DC-B3
» Verification of the present voltage at side B
J
EV supply equipment sends vehicle connector
y status to vehicle: Energizing state = 1
~ ~ Fault
A Initialization 3: Insulation check before energy transfer Sg1= OFF
™ » Application of the insulation resistance check voltage DC-B3
2:: » Verification of the present voltage at side B
~ J
8 EVsiipply equipment for energy transfer
Ll>.| ¥Ss2=0ON .
S - Energy transfer I':a=UItOFF
5 * EV closes the EV disconnection device.
% » EV sends the target current of the EV, bc-C
o » EV supply equipment delivers theifeglested present current at side B to the vehicle )
g
§ EV supply equipment initiated shutdown: t"')
S EV supply equipment status = 0, or a
4 EV initiated shutdown: 5
y  EVcharging status = 0 E.J)
N
(Shutdown 1: Termination of the present current at side B a
» EV supply equipment stops the present current at side B DC.B'1
* EV confirmé-that the present current at side Bis 0 A DC_B'2 -
» EV conducts welding detection :
» EV adpens the EV disconnection device )
N v Sg1 = OFF, Sg2 = OFF Fault
7 e A
Shutdown 2: Verification of voltage
» Verification of the present voltage at side B DC-B2 |-=
» EV supply equipment shall latch the vehicle connector until safe voltage is confirmed -
& J
EV supply equipment sends vehicle connector
btd:.ub :.U tht. l'__llc‘lyl‘Ll‘Hy 0:{1[‘{7 = G
(Shutdown 3: Termination of digital communication (Case 1) or (Case 2)
» EV supply equipment terminates digital communication DC-B'3 DC-B’3-1
DC-B4 DC-B'4-1
DC-B4-2
AN J

' |
IEC

NOTE J/talic means the parameters exchanged via digital communication as defined in IEC 61851-24:2023, Annex A.

Figure AA.5 — Flow diagram for forward power transfer
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Signals / Symbols in Initialization and Energy
Parameters / Transmitter | . ; Shutdown
o Table AA.1 information exchange transfer
System conditions
State A
State B1
State B2
State B3
FPT state State C(D)
State B'1
StateB2 (. . .. Il
State B’3 Shutdown | !
State B4 casel i W
State B'3-1 Shutdown |/ i
State B'4-1,2 case2 i W ;
EVsupply | g7 i1 T3 T4 15 T6 7T T8
Timina equipment
EV T2 T4 T5' IT6'
ON
FPT cp EV supply
Start or Sto equipment
P quip OFF
i EV supply
Digital Com1 N
communication! | Com2 Ec\1/wpment | Data frame exchange j
\
ON N
FPT permission | CP3 EV | %,
OFF ‘aw
Vehicle FPT Com1 EV t
enabled’ Com2 | I ,
N,
\
Energizing state’ Comft EV §upp|y Disable Enable Disable
Com2 equipment
Unlatched Val Unlatched
Vehicle EV supply | (May be X (May be
connector’ cL equipment latched Latche:d Iatcm_ed)
ON
FPT cP2 EV supply AN
Start or Stop equipment ( Y OFF
Target current of | Com1 EV
the EV in FPT! Com2 Target
current of
the EV
EV supply Com1 EV supply FPT
equipment status’], Com2 equipment
Welding
i i detecti
EV filsconnectlon Syt EV Open I Close etection | Open
device
FRT Com1 EV supply
Stop-control’ Com2 equipment
Insulation
resistance
check
Side-R. iy AL EV SuPply 1
) S 14
Battery
voltage
. EV supply
Side B current Agl equipment EPT
current
1See IEC 61851-24:2023, Annex A.

IEC

Figure AA.6 — Sequence diagram for forward power transfer
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AA.4.3.2 Start of forward power transfer

When the communication session is initiated by system A EV supply equipment, Sg1 shall be
closed. The switch Sg2 shall be open until the end of insulation resistance check in AA.4.3.3.

Compliance is checked by measuring the voltages a) and b) under the operation with a test load
and EV simulator. Connect the EV supply equipment to a test load with a dedicated EV simulator
for the system under test. See Figure 129.

a) V4 for Sg1.

b) V75 Tor SgZ.

For this test, the EV simulator shall be equipped with the EV part of the circuitsdiagrajm in
Figure AA.1, and shall control the test load and the EV supply equipment according.to the|FPT
sequence specified in Figure AA.5 and Figure AA.6. The setup of the test load in Figure 1B2 is
in Tgble 120.

AA.4.3.3 Insulation resistance check before energy transfer

The |insulation resistance check shall not start until the EV provides system A EV sypply
equipment with a permission signal through CP3, and permission parameters by djgital
communication as shown in IEC 61851-24:2023, Annex A.<Before the insulation resistance
chedk, system A EV supply equipment shall inform the EV¢through digital communication| that
the Jehicle connector is latched.

The finsulation resistance check shall be performed/according to 6.3.1.105 and the following
procgdure.

Hefore the insulation resistance check,.the EV supply equipment shall measure Vg2 and
gonfirm that the EV disconnection device'is open. Vg2 shall be < 30 V DC. If Vg2 is 20 V
OC, the EV supply equipment shall trigger an error shutdown (see Figure AA.5).
T

b) The present voltage at side B shall be

- the lower value between-the "target voltage of the EV" (H’102.1, H’102.2) off the
"available maximum yoltage of the EV supply equipment" (H’108.1, H’108.2), if both the
system A EV supply_equipment and EV are compatible with "high voltage control"
(H’118.0.2, H’110.0.2) according to IEC 61851-24, and are compatible with a prgsent
voltage at side-B~> 500 V DC, or

- 500V DC.

or both cases, the accuracy of the present voltage at side B shall be between 5 %| and
ne voltage,shall be continuously applied at side B for 1 s or more.

c) During the insulation resistance check, the fault between side B live parts (DC+/DC-) and

neprotective conductor shall be monitored according to AA.3.1.2. When a fault betyeen

side’B live parts (DC+/DC-—) and the protective conductor is detected an erraor shutdown

shall be performed.

F
t
O
t

d) After the insulation resistance check, it shall be confirmed that the voltage at Vg2 is < 30 V

DC. Then, the EV supply equipment shall inform the EV of the termination of insulation
resistance check by closing Sg2.

NOTE 1 The rated maximum voltage of the EV supply equipment at side B and thus the insulation resistance check
voltage can be limited to lower voltage by local regulations.

The compliance of the insulation resistance check function shall be confirmed with the following
test.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.
Switches S;17 and S+18 in the test load shall remain open during the test.
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2) The DUT shall be checked under all test scenarios specified in Table AA.17.

Table AA.17 — Test scenarios

Test scenarios Fault resistances Switch to trigger the
(R;5 and R.6) fault
Scenario 1 Not used -
Scenario 2 U2 x 100 S;11
Scenario 3 Sufficiently low S;11
resistance °
Scenario 4 U2 x 100 ST13
Scenario 5 Sufficiently low S;13
resistance P
2 According to AA.4.3.3 b).
b Select sufficiently low resistance to represent 0 Q insulation
fault. The examiner can select the appropriate value for the
resistance.

3) The DUT shall satisfy the following requirements.

d) Insulation resistance check voltage: Insulation resistaice check voltage shall comply
with the requirement in AA.4.3.3 b) in test scenario 1;.,The DUT shall keep the insulation
resistance check voltage for more than 0,2 s dfter the voltage reached the reqliired
value.

NOTE 2 Some DUT needs a certain time period toréach the insulation resistance check voltage.

b) Detection of an insulation fault: In the scenarios 2, 3, 4 and 5, the DUT shall judg¢ the
insulation fault in 1 s or less after the\insulation resistance check voltage reached the
required value.

d) For scenario 1, the DUT shall trafsition to the next FPT state.
d) For scenarios 2, 3, 4 and 5,the DUT shall perform the following process.

— Notify the EV (EV simulator) the insulation fault by digital communication. The |IDUT
shall use data bit-H109.5.(1) specified in IEC 61851-24:2023, Annex A.

— Reduce the present voltage at side B in 1 s or less.

— Trigger ancryor shutdown.
AA.4.3.4 Energy transfer

System A E¥ supply equipment shall continuously monitor the target current of the EV.[ The
present current at side B shall be changed to the target current of the EV, according to LCM
requjrements in 101.1.2.1 and 101.1.3. The characteristics of present current at side B ghall
meef the’requirements in Clause AA.5.

AA.4.3.5 Shutdown
AA.4.3.5.1 Normal shutdown
System A EV supply equipment shall comply with the following procedure for normal shutdown.

a) In addition to the request from the EV and the user-requested shutdown, the EV supply
equipment shall terminate energy transfer in 30 s or less after the present voltage at side B
becomes more than or equal to the target voltage of the EV + 10 V DC.

b) The EV supply equipment shall notify the EV of the start of the shutdown process by digital
communication.

c) The EV supply equipment shall reduce the present current at side B to < 5 A DC with the
current descending speed specified in Table AA.21.
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d) Sg1 and Sg2 shall not be open until the welding detection of the EV disconnection device
by the EV is finished. The status of the welding detection is indicated via digital
communication.

e) After Sg1 and Sg2 open, it shall be confirmed that Vg2 is < 30 V DC. The EV supply
equipment shall keep the vehicle connector latched, if the voltage at Vg2 is > 30 V DC.

The EV supply equipment may stop FPT any time after the present voltage at side B is more
than the target voltage of the EV.

The rated maximum voltage of the EV should be more than or equal to the target voltage of the

EV +

10 V (+ voltage drop between the vehicle inlet and battery system).

Tablg AA.18 and Table AA.19 define the normal shutdown time, actions and criteria)

Table AA.18 — Normal shutdown times and criteria

Response time of EV supply Maximum time to near zero . .
. R Maximum time to reach
Trigger equipment to start normal current (5 A) from the start connector unlatched
shutdown process of normal shutdown proces's i
gV < 0,5 s from trigger
According to the specification < 3 s and AAg1 = —100 Als £75s
BV supply .
; given by the EV supply
gquipment .
equipment manufacturer

Table AA.19 — Actions and message parameters for normal shutdown

EV EV supply equipment
Step
Action Message Criterion Action Message Criterion
parameter parameter
H’102.5.0 = 0.0or
Request of Sgld)he
H102.5.1 =+ parameters to
1 normal and the EV suppl n.a n.a n.a
shutdown equipmentpp y
H1023 =0
Notify the EV of Send the
24 n.a n'a n.a start of normal H’109.5.5 = 0 |parameter to the
shutdown EV
3 na na na FPT current na <3 s and AAg
: : : control ’ > -100 A/s
Send the
e . message to the
4 n.a n.a n.a pon IO T H109.5.0 = 1 |EV when the
the EV
current drops to
<5ADC
Welding
detection time
<4s
Weldi Send the
5 detoctls H'102.5.3=1 |messagetothe |na n.a n.a
etection EV supply
equipment
after finishing
welding
detection
5 Sg1, 842 = < 1,5 s from the
n.a n.a n.a n.a
Open end of step 5
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EV EV supply equipment
Step
Action Message Criterion Action Message Criterion
parameter parameter
<2sand Vg2
<30V DC
7 n.a n.a n.a Voltage removal [n.a
from the end of
step 6
Specified by the
8 Unlatched or EV supply
n.a n.a n.a ) n.a ;
remain latched equipment
manufacturer
When the EV supply equipment triggers normal shutdown, the shutdown process starts from step\2.

Comppliance is checked by the following test.

1)
2)

3)
4)
5)

6)

7)

8)

9)

10)

AA.4.3.5.2 Error shutdown

Lonnect the EV supply equipment to a test load with a dedicated EVissimulator for the system
nder test. See Figure 129. The setup of the test load in Figure 132-is in Table 120.

(

4

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

(

perate at OP4.
tart measuring A+1 and V8.

[@a)

end a message parameter, see Table AA.19{frem the EV simulator to the EV s{pply
quipment to trigger normal shutdown.

heck the descending speed of the present current at side B with the required \{alue
pecified in Table AA.21.

fter A+1 drops to < 5 A DC, measurexV14 and V5 to check that Sg1 and Sg2 are not ppen
ntil the EV simulator sent message~H102.5.3=1"to the EV supply equipment.

9

€

d

S

A

u

Qpen S;17 and S;18 and send'message ‘H102.5.3=1’ from the EV simulator to thg¢ EV
Supply equipment. Confirm that Sq1 and Sg2 opened.

Gheck that the vehicle cennector remains latched until V18 is < 30 V DC.
R

d

t

epeat the test from-step 1) to step 9), replacing step 5) with the following.

hange U+b to (@ voltage more than the target voltage of the EV + 10 V DC but less [than
e rated maximum voltage of the EV to trigger a normal shutdown.

Systeny ALEV supply equipment shall comply with the following procedure for error shutdojn.

a)
b)

c)

d)

he EV supply equipment shall nolify the EV of start of an error shutdown process by digital
communication.

The EV supply equipment shall reduce the present current at side B to < 5 A DC with the
current descending speed specified in Table AA.21.

If the error shutdown is triggered by the EV, Sg1 and Sg2 shall not open until the welding
detection of the EV disconnection device by the EV is finished. The status of welding
detection is indicated via digital communication.

If the error shutdown is triggered by system A EV supply equipment, Sg1 and Sg2 shall be
opened in 0,5 s or less after b).

After Sg1 and Sg2 open, it shall be confirmed that Vg2 is < 30 V DC. The EV supply
equipment shall keep the vehicle connector latched, if the voltage at Vg2 is > 30 V DC.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

- 168 — IEC 61851-23:2023 © |IEC 2023

Compliance is checked by the following test.

1)
2)

3)
4)

5)
6)
7)

8)

AA.4.3.5.3 Emergency shutdown

Connect the EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

Operate at OP4.
Send a message parameter, see Table AA.7, from the EV simulator to the EV supply
equipment to trigger error shutdown.

leasure Ar1 and V-8 continuously

Gheck that the current descending speed of the present current at side B is > 200 A/S.
After Ar1 drops to < 5 A DC, wait 4 s, then send the message "H102.5.3=1" to the|EV sypply
dquipment.

Qpen S;17 and S118 after Sg1 and Sg2 are opened.

Gonfirm that the vehicle connector remains latched until V;8 is < 30/ DC.

System A EV supply equipment shall start an emergency shutdown as follows, when detefting

the Ipss of electrical continuity of CP3.

Comppliance is checked by the following test.

2)

3)
4)
5)
6)
7)

8)
9)

Tlhe EV supply equipment shall reduce the present«€urrent at side Bto <5 ADC in 3D ms
ar less.

1 the EV supply equipment uses CP3 as emergency shutdown detection, Sg1 and Sg2 ghall
ot open until the status (flag = 1) of the welding detection is received from the EV.

n
After Sg1 and Sg2 open, it shall be confirmed that Vg2 is < 30 V DC. The EV sypply
gquipment shall keep the vehicle conngctor latched, if the voltage at Vg2 is > 30 V DC}

Connect the EV supply equipment to a test load with a dedicated EV simulator for the system
ygnder test. See Figure 129>-The setup of the test load in Figure 132 is in Table 120.

tart a communication session with the procedure specified by the EV supply equipment
panufacturer.

N
n
Qperate at OP4(
Qpen S758.

Measure\Ajr1 and V8 continuously.

Gheck that Ar1 drops to <5 A DC in 30 ms or less from step 4).

a54 a %, H-S S sent

message "H102.5.3=1"to the EV supply equipment.
Open S717 and S+18 after Sg1 and Sg2 are opened.

Confirm that the vehicle connector remains latched until V8 is < 30 V DC.

AA.4.4 Measuring current and voltage at side B

The present voltage and present current at side B shall be continuously monitored and reported
in 0,5 s or less including measurement delay and digital communication transmission delay.
See Figure AA.7.
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Comppliance is checked by the following tests.

Test|1:

1) Qonnectthe EV supply equipment to a test load with a dedicated EV simulator for the sy
ynder test. See Figure 129. The setup of the test load ih Figure 132 is in Table 120.

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

3) Qperate at OP4.

4) After confirming operation at OP4, the EV simulator shall change the target current o
BV to Igyse max — 20 A DC with the ratecof’demand value specified in Table AA.20.

5) Measure A+1 and digital communication.

6) Confirm that the digital communication delay is 0,5 s or less.

Test|2:

1) Qonnectthe EV supply equipment to a test load with a dedicated EV simulator for the sy
ynder test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

3) Qperate at,OP1.

4) After confirming operation at OP1, the EV simulator shall change the target current o
E

Present value

V18 / Art

Digital communication

VVILIT

. 058
-
IEC

Figure AA.7 — Representation of the delay between the measurement
and the digital communication transmission for system A

Vtodeyse v + 20 A DC with the rate of demand value specified in Table AA.20.

Stem

ment

f the

stem

ment

f the

5) Measure Ar1 and digital communication.

6) Confirm that the digital communication delay is 0,5 s or less.

Test 3:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

3) Operate at OP1.

4) After confirming operation at OP1, set the target voltage of the EV to Veyse max-

5)
6)

Measure V18 and digital communication.

Confirm that the digital communication delay is 0,5 s or less.
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Test 4:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

3) Operate at OP3.

4) After confirming operation at OP3, set the target voltage of the EV to Vgyse min-

5)
6)

Measure V18 and digital communication.

Gonfirm that the digital communication delay is 0,5 s or less.

The [accuracy of measure current and voltage at side B measurement reportedyvia djgital

communication of system A shall be between the following values:

Comppliance test is specified in 6.3.1.102.

easured current at side B: +(1,5 % of the present current at side B + 1)(A;
easured voltage at side B <500 V: £5 V;
easured voltage at side B > 500 V: £10 V.

See |Figure AA.8 for a more precise definition of the accuracy of side B measurement|with
respgct to the target current of the EV and the present curfent at side B defined in 101.1.2.1.

AA.

Measured current at side B (max) 1 (54,29 A)
=<
Present current at side B =52,5 A (max) w = 1
W H
) : y< @
Measured current at side B (min) w L+ (50,71 A)
~'5
Target current of the EV /gy, 11 <60 A }{
; < @
Measured current at side B (max) Am' D (49,21 A)
N5
X
Present current afside’B=47,5 A (min) 0 f L
m +
Meastired current at side B (min) y (45,79 A)

IEC

Figure'AA.8 — Acceptable range of the measured current at side B
(target current of the EV Igy 4 = 50 A)

b.‘Response to an EV command on charge current

System A EV supply equipment shall supply a present current at side B to the EV using CCM
with the EV as the master and EV supply equipment as the slave. Recommended specification
for the target current of the EV and the response performance of system A EV supply equipment

are

given in Table AA.20 and Table AA.12 for the EV, and in Table AA.21 and Figure AA.10 for

system A EV supply equipment.

NOTE Table AA.20 and Figure AA.5 also apply to the applicable maximum current of the EV supply equipment at

side

B in BPT operating under BPT seamless-switchover mode.
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Table AA.20 —- Recommended specification of target current of the EV

Specification

Item Symbol Condition
Minimum Maximum Unit
Applicable maximum current of
Sﬁr?gr?tfgfr ttrr:: Itza\;get Leq n.a. 0 the EV supply equipment A
(IEC 61851-24:2023, Annex A)
Rate of demand value Al n.a. 20 20 Als
change a
<A
~ FPT .
Applicable maximum : : : .
current of the EV supply : A_ - A_ A
equipment at side B e
= AS
o
L
< Treq /4(
= v
2 ¢
s e L
b A I
o req
5 et
(8]
©
2
©
}—
0 ) .
< t (s
Y (s)

An interval of digital communication

(Annex A of IEC 61851:24) .

Figure AA.9 — Changeinthe target current requested by the EV

Fable AA.21 — Requirements for the side B performance of EV supply equipment

Specification
Item Symbol Condition
Minimum Maximum unit
0 I+25A
0OAto5A
([dev_Min) ([dev_Max)
Accliracy of the Target I1-25A I+25A A
present current at Lyey current of 5Ato50A DC
side|B the EV ([dev_Min) ([dev_Max)
1x%x95 % 1% 105 %
S50 Ato 400 A
([dev_Min) (Idev_Max)
Control delay to the 1,0
target current of the Ty n.a. n.a. S
EV (Ty _Max)
Present current at
side B response Al es sigeBt | During energy transfer 20 n.a.
speed -
Normal shutdown 100 200 Als
Present current at
side B descending AIpres_sideB2 Error shutdown 200 n.a.
speed ?
Emergency shutdown 200 @ n.a.
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2 In case of disconnection of CP, CP2 or CP3 during energy transfer, faster reduction of the present current at
side B is required. See AA.3.8.2.

The requirement for the present current at side B descending speed also applies to the BPT EV supply
equipment. All the other values in this table are not applicable to the BPT EV supply equipment.

<A Present current at <A
e side B: Ipres sideB ~ Start of shutdown
Target current ¢
ofthe EVifgy yrg ——\ Present current at
\:.7._ 1 SIde B Ipres sideB
Tgev_max 8
P
8 N e -
~
Y Yy Alpres sideB
A T : AIpres_sideB ------
I . d_max —
dev_min” y :
> 0
In case of no digital t (s) G
communication error IEC e
a) Energy transfer b) Shutdown

Figure AA.10 — Side B performance’ of EV supply equipment

AA.6 Bidirectional power transfer (optional)

AA.§.1 General

Vehigle-to-load (V2L), vehicle-to-home (V2H) and vehicle-to-grid (V2G) implementationg/use
cases are under consideration.

NOTH In the following country,..the requirements for RPT EV supply equipment are a matter of national
consigleration, for example, as,described in the Guidelines of charge/discharge system for electric vehicle V2HJL DC
versiqn: JP.

AA.§.2 Circuit diagram

An example fot/a-system A BPT EV supply equipment is shown in Figure AA.11.
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=== EV supply equipment - -————————— Y’- —————— BV ——7m——— ~
| Vehicle | Vehicle ‘l
| connector | inlet |
| —
TN T Fy1 |
| Yoy Sy3
| (S = |
: ' CP | Rt |
| = - i
LA | CP2| R¥2 @ Xy1
' | oLcP3y (R T kg EvCC |
| e | R3[| s |
| CS V 1 I |
[ —L—(I —— i - :
| . |
| i | | |
I Y (-7 e I A A
| : | /svz 1 !
| | [ | :
| I |
| ' | ! |
I : lcL I I |
| | Com1) | |
| — T - [
| : ~|Com2, | |
| L I ) | '
' | ! : i l
I | DC+l Syl : I
[ T fo— |
[ | : | Battery :
I I—f-&l—/__l_ I
| By | . |
| | |
| I ' |
' : I ! |
| | | | :
[ I |
| __}_(..P_E_I_A_Aj ! |
IPE N N : |
| X | N |
l | ? |
N s ——- s — A - _ |/
IEC
Key
L1, N AC or DC supply network Dg diode in the EV supply equipment
PE protective conductof contact Sq Sw't.Ch or relay in the EV supply
equipment
CP,[CP2, : Sk . .
cpil cs control pilot cénductor contacts of system A v switch or relay in the EV
ggg;’ digital communication conductor contacts Ag ammeter in the EV supply equipmen
DCH positive terminal of side B Rg resistor in the EV supply equipment
DCH negative terminal of side B Ry resistor in the EV
SEQC supply equipment communication controller Ug Zzl\'/tiréeleakage current measurement
EVCC electric vehicle communication controller Vg voltmeter in the EV supply equipment
PEC power electronic converter Fg over-current protection device
f,g,hj optocoupler A u_nlnt_ent|ona| current flow prevention
circuit
Xy voltage source in the EV CL vehlgle ponngctc?r lock and latch
monitoring circuit
Xg voltage source in the EV supply equipment B pre-charge circuit
NOTE 1 Dg1is a reference example. It prevents reverse current to the auxiliary battery.

NOTE 2 Ag1 is optional.

Figure AA.11 — Circuit diagram of a system A BPT EV supply equipment and EV
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The definition and description of symbols and terms in figures are specified in Table AA.1. The
values of the parameters for the circuit diagram are specified in Table AA.2.

AA.6.3 Functional requirements
AA.6.3.1 General

In addition to the functional requirements specified in 6.3.1.1, the BPT EV supply equipment
shall draw a current from the EV in RPT, according to the limits communicated by the EV (for
example, maximum available current, maximum available voltage) and the supply network.

NOTH The maximum available current of the battery system is shown in I[EC 61851-24:2023, Table A.7.

The [BPT EV supply equipment and the EV shall also implement a means to disable |BPT
according to the requests from the EV, user or the supply network.

Additional information for BPT is shown in Annex DD.

The following functions shall be provided by the BPT EV supply equipment:

— compatibility check for BPT (AA.6.3.2);
- 'Srrformation that the BPT EV supply equipment is compatible.with RPT (AA.6.3.2, AA.6.3.3);

pecific requirements for the latching of the vehicle conneetor (AA.3.6).
AA.§.3.2 Compatibility check for BPT

BPT|shall be managed by both the EV and the BRTEV supply equipment. The BPT shall{only
be aftivated if the compatibility check between the EV and the BPT EV supply equipmgnt is
successfully completed.

AA.§.3.3 Specific requirements for cohnection with a EV which does not support
reverse power transfer (RPT)

Unless otherwise specified, the BRF EV supply equipment shall be capable to provide erlergy
trangfer to an EV which does net'support RPT.

A BRT EV supply equipment which is not capable to provide energy transfer to an EV which
doeq not support RPT_should display a written label that clearly indicates the incapability.

NOTH AA.6.3.3 is not applicable to the RPT EV supply equipment or equipment specifically designed for RHT, for
example, a portableehicle-to-load (V2L) equipment.

AA.6.3.4 ‘Pre-charge for BPT to limit the inrush current

The pre-charge circuit shall be designed so that the inrush current shall be < 20 A when thg EV

discannection device is claosed (qpp AA 3 Q)

D

AA.6.3.5 Auxiliary power supply from the EV (optional)

The EV may provide an optional function in which the auxiliary power to the EV supply
equipment is supplied through the optional pin of the vehicle connector. In such cases, the BPT
EV supply equipment may be started (and operated) by the auxiliary power supplied from the
EV, and the BPT EV supply equipment shall draw the auxiliary power through the terminal Ag1

shown in Figure AA.7.

NOTE The cigarette lighter socket can be used if the BPT EV supply equipment compatible with the auxiliary power
supply from the EV is equipped with a 12 V cigarette-lighter cable assembly which can be connected to the cigarette
lighter socket of the EV. In order to start BPT after the connection, it is possible the user needs to activate the EV in
the accessory mode, for example, by pressing the power button once.
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If the optional function is used, the BPT EV supply equipment shall be equipped with the
unintentional current prevention circuit at the connection of the auxiliary power line Ag1, see
top left of Figure AA.9, to prevent an unintentional current flow during the energy transfer stage.
If the requirements are not satisfied, the BPT EV supply equipment shall transfer to shutdown
stage.

The DC/DC PEC for auxiliary power supply, if any, shall be activated in 1 s or more after the
closure of the EV disconnection device.

Compliance is checked by the following test.

1) Qonnect the BPT EV supply equipment to a test load with a dedicated EV simulatorfof the
gystem under test. See Figure 129.

2) Supply 12 V DC to Ag1.
3) Start FPT or RPT.
4) Measure A+2 while the current is flowing through the side B circuit.

5) Qonfirm that At2 is zero in 3).

6) Bypass the unintentional current flow prevention circuit for-the EV supply equipment
(konnect input and output of the circuit) in BPT EV supply equipment to simulate malfungtion
df the circuit.

7) Qonfirm that the BPT EV supply equipment terminates. energy transfer and transfels to
shutdown stage.

For $) and 6), an alternative compliance test decided between the certification body and the
BPT|EV supply equipment manufacturer may be -applied with considering the configuration of
unintentional current flow prevention circuit for the BPT EV supply equipment.

If the circuit is consisted with 2 pole contagtor and operation of that circuit can be checked| with
the pole for monitoring, compliance may’be checked by the inspection.

AA.§.3.6 Control circuit supply-integrity

In aqdition to 6.3.1.108, where\loss of voltage of the auxiliary circuit for the SECC could ur|able
the SECC to perform its intended function, means to ensure continued operation of the auxjliary
circdit at least until theltermination of the communication session (BDC-B’4) as defingd in
AA.§.4.2 shall be provided.

NOTH If a BPT EM'supply equipment has grid-independent operating function, means such as battery backup|or an
AC pgwer supply_forthe control circuit can be implemented.

The use ofibatteries as a power supply for auxiliary circuits is under consideration.

AA.63-7—Protectionagainstunder-voltageat thevehicle-connector

The BPT EV supply equipment shall perform an error shutdown and disconnect side B to prevent
under-voltage at the battery system, if the voltage at the vehicle connector drops to a value less
than the minimum limit sent by the EV.

Compliance is checked by the following test.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 js in Table AA.22.
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Table AA.22 — Setup of test load for protection against under-voltage
at the vehicle connector

Switches

S_17, Circuit parameter setup
T $;19 S;20 S.21 S.22
S.18

L:OH
R;10: 0 Q (bypassed)
Cl Cl Cl o (e} .

ose ose ose pen pen U;4: Not used

U.;5: A power supply operating under constant voltage
shall be used

mode

2) Measure A+1 and V8 continuously.

3) 3
4
g

5) (
g

6) S

7) d
a

AA.6G
AA.6G
Tabl

sing the EV simulator, communicate the following data or message to the BPT EV sl
quipment via digital communication.

Minimum battery voltage: 250 V DC

Maximum available current for RPT: maximum operating current of BPT EV st
equipment.

onfirm that V18 is energized at the rated voltageland the BPT EV supply equipme
perating at the designated voltage and current,

imulate under-voltage at the vehicle connector.as follows and check the results.
Set U756 to a voltage less than the minimum battery voltage.

Verification criterion: see Table AA.5:

heck that the BPT EV supply equipment terminates RPT and transfers to shutdown s
isplaying a relevant alarm or error information, if any.

.4 Bidirectional power transfer control process
.4.1 Bidirectional power transfer states

e AA.23 defines the*BPT states of the BPT EV supply equipment. The BPT states §

physiical status of the-BPT EV supply equipment. The BPT EV supply equipment and th

can

bxchange their state through the signal communication and the digital communication

Table AA.23 — BPT states of BPT EV supply equipment

tart RPT with the procedure specified by the BPT EV supply equipment:-manufacturef.

pply

pply

nt is

age,

how
EV

1%

EV
State nnnE:lnfnrl disconnection MEQP;LIQ Description
device b

BDC-A | Un-mated No Open No EV un-mated

EV connected / not ready for FPT or
BDC- Yes Open No RPT / communication not established /
B1 P connector unlatched or latched / EV

disconnection device open

EV connected / not ready for FPT or
BDC- Yes Open No RPT / communication established /
B2 Initialization P connector unlatched or latched / EV

disconnection device open

EV connected / not ready for FPT or
BDC- RPT / communication established /
B3 Yes Open No connector latched / EV disconnection

device open / other supplemental

processes not completed
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State

EV
connected

EV
disconnection
device

BPT
possible

Description

BDC-C

BDC-D

Energy
transfer

Yes

Close

Yes

EV connected / ready for FPT or R
communication established /
connector latched / EV disconnecti
device close / other supplemental
processes completed

PT/

on

Yes

Close

Yes

EV connected / ready for FPT or R
indoor ventilation required /
communication established /
connector latched / EV disconnecti

PT/

on

ol : ! Lordlo ! |
CCVICTCIoST7otneTr—Suppremenar

processes completed

B'1

BDQ-

Shutdown

BD(-
B'3

BD(Q-
B'4

Yes

Close

Yes

EV connected / FPT or RPI\finishq
communication maintained /,conne
latched / EV disconnection‘device
close

d/
ctor

Yes

Open

No

EV connected / ERT"or RPT finishg
communication"maintained / conng
latched / EY ‘'disconnection device

d/
ctor

open / other.supplemental processgs

completed

Yes

Open

No

EV-connected / FPT or RPT finishg
communication maintained / conng
Onlatched or latched / EV
disconnection device open

d/
ctor

Yes

Open

No

EV connected / FPT or RPT finishd
communication finished / connecto|
unlatched or latched / EV
disconnection device open

-~

BD(Q-E

Error

Yes

Open

No

BPT EV supply equipment un-matg
from the EV / BPT EV supply
equipment disconnected from the
supply network, BPT EV supply
equipment loss of supply network
power or a short-circuit between th
control pilot and the protective
conductor

[©)

BDQ-F

Malfunction

Yes

Open

No

Other BPT EV supply equipment
problem

NOTE The control pilot functions can be achieved using PWM pilot control as described in IEC 61851-1 orffany
othgr system that provideS\the same results.

AA.§.4.2

Bidirectional power transfer control process and state

Tablge AAX-24 defines the BPT control process of the BPT EV supply equipment. For FPT cgntrol

procgss; see AA.4.1.
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Table AA.24 — BPT control process of BPT EV supply equipment

BPT control stage (process) State High level action 2
BDC-A EV un-mated
BDC-B1 Vehicle connector mated
BDC-B1 Wake up of the SECC and EVCC
Handshaking .
BDC-B1 Communication setup
Initialization . -
Communication established, parameters
BDC-B1— BDC-B2 exchanged, and compatibility check
ouu\.cool‘u::y \;UIIIP:UtUd
Energy transfer BDC-B2— BDC-B3 Vehicle connector latched
preparation BDC-B3 Insulation resistance check for DC power life
BDC-C or BDC-D EV disconnection device closed
BDC-C or BDC-D Pre-charge
FPT by current demand (€CM) or RPT by the
BDC-C or BDC-D maximum available current of the battery
Enefgy transfer system (for MCC,see’AA.6.4.3)

BDC-C or BDC-D

FPT by voltagé-demand (CVM)

BDC-C or BDC-D — BDC-
B’1

Current_supptression

BDC-C or BDC-D

Renegotiate parameter limits (optional)

Shu

down

BDC-B’1 Zero current confirmed

BDC-B’1 — BDC-B’2 Welding detection (by the EV, optional)
BDC-B’2 EV disconnection device open

BDC-B’2 Side B voltage verification

BDC-B’3 Vehicle connector may be unlatched
BDC-B’4 End of FPT/RPT at communication level
BDC-A Vehicle connector unmated

The order of actions does not refer'to the procedure of BPT control process.

AA.¢

In th
or th
The

MCC

4.3

.

Current control during reverse power transfer

(maximum current control)

te BPTEV supply equipment cam regutate the drawm current using MCCumder both EV

constraints and supply network needs.

s process, the'\EV continues to send the maximum available current value of RPT cufrent
e minimum.alowable voltage to the BPT EV supply equipment throughout the RPT progess.
following-algorithms should be used.

— The BPT EV supply equipment should receive the maximum available current value the EV
communicated (the maximum limit), throughout the RPT control process.

— The BPT EV supply equipment should set the control target based on the supply network
requirements and regulate the RPT current to less than or equal to the maximum limit.

— The BPT EV supply equipment should regulate the RPT current responding to the change
of the maximum limit of the EV, if the maximum limit drops to a value less than the supply

n

etwork requirement.

AA.6.4.4 Bidirectional power transfer flow diagram

The BPT process of system A shall conform to the flow diagram as shown in Figure AA.12.
Figure AA.13 gives the BPT sequence diagram under normal conditions.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 179 -

_>[Vehicle un-mated

BDC-A + BDC-B1

HVehicIe connected and start requestj
BDC-E or BDC-F *

» *+ EV supply equipment prompts the use
to disconnect the vehicle connector

(Not ready J
r

EV supply equipment wakes up EVCC

Fault Se1 = ON

Sg1= OFF  /

(‘Initialization 1: Handshaking
» Digital communication established

+ Exchange of FPT/RPT control parameters BDC-B2
L Vehicle battery compatibility check

NOTE
Anne

CS disconnected from EVCC (AA.3.14)

Vehicle permission for insulation resistance check

r Y k=ON (j=ON)

- Fault
Initialization 2: Verification of conector latch circuit Sg1= OFE
» Vehicle connector latched by the EV supply equipment by this timing at the latest

\. Verification of the present voltage at side B BDC_B3/

EV supply equipment sends the vehicle
¥ connector status to the EV: Energizing state =1

(‘Initialization 3: Insulation check before charging gz:ﬂt: OFF
» Application of the insulation resistance check voltage on side B BDG-B3

\- Verification of the present voltage at side B )

EV supply equipment for energy.transfer
¥ Ss2=0ON
Energy transfer h
7 * EV closes the EV disconnection device Fault
» EV sends the applicable maximum current of the EV in FPT/RPT. BDC-C,or | k= OFF
* Pre-charge BDC-D
§ EV supply equipment performs FPT or RPT W
EV supply-edquipment initiated shutdown: 8
EV supply equipment status = 0, or CE
EV initidted shutdown: o
YV EFPT/RPT status = 0 g
(‘Shutdown 1: Termination of the present current@tside B %
» EV supply equipment stops the present cuprent at side B ,
* EV confirms that the present current atside B is 0 A BDC-B1 | o
ne presen BDCB2 [
» EV conducts welding detection
L (* EV opens the EV disconnection device S,,1
\ Sg1 = OFF, Sg1 = OFF Fault

. i
Shutdown 2: Verification ofwoltage
« Verification of the present voltage at side B BDC-B'2 f

-

EV supply equipment sends vehicle connector
Y status to test: Energizing state = 0

Shutdowan 3:\Termination of digital communication
» EV/supply equipment unlocks the vehicle connector (if required) BDC-B'3
» EV supply equipment terminates digital communication BDC-B'4

\§

IEC

Italicmeans the parameters exchanged via digital communication as defined in IEC 61851-24;
A,

2023,

Fi AAA4—Ftow-di for-bidirectiomna ‘
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equipment status’ | Com2

Signals / Symbols in Initialization and Ener
Parameters / Tybl AAA Transmitter | f ti h 4 ?y Shutdown
System conditions able AA. information exchange ransfer
State A
State B1
State B2
State B3
FPT/RPT state State C(D)
State B'1
State B'2
State B'3
State B'4
EV supply ToT1 T2 T3 T4 15 T 7T T8
o equipment
Timing
EV T2 T4 T5' T6'
12 V.
FPTTRET o) EVSuppt
Start or Sto| equipment
P quip ov
. EV supply
Digital Comf1 .
communication’ Com2 equl.pment, | Data frame eXChange
Vehicle
FPT/RPT 12v f
o CP3 EV
permission | | oV .
N
¥
Vehicle FPT / Com1 EV o /
RPT enabled’ Com2 )
Energizing state' Com1 Ev _supply Disable Enable 5 Disable
Com2 equipment Il
\ —
Unlatched AV Unlatched
Vehicle EV supply (May be (May be
connector’ cL equipment latched) Latched \ latched)
- +12V
FPT/RPT EV supply W
Start or Stop CP2 equipment l oV
.
Applicable
maximum current Com1 EV
of the EVin FPT/ | Com2
RPT!
™
EV supply Comf1

EV'supply FPT/RPT
equipment

Unintentional
current flow

EV_suppIy Close | Open | Close
equipment

prevention circuit &
status
Unintentional
current flow EV supply
. A\ AS1, AS2 N Close Open Close
prevention circuit ’ equipment
status
Welding
EV discohnection | detection I
device Syl EV Open Close Open
Ec\aluis:nﬁzlri/t Comf1 EV supply | |
Stop control! Com2 equipment
Tnsulation
resistance
CheCkPre-charge
e EV supply if needed 1
&) equipment
| Battery
| system
voltage
Side B current Agl Ev _supply
equipment

FPT / RPT
current

1See IEC 61851-24:2023, Annex A.
by the dotted line.

The EV supply equipment may keep the lock throughout the process as indicated

IEC

Figure AA.13 — Sequence diagram for bidirectional power transfer
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AA.7 Optional functions

AA.7.1 General

The EV supply equipment may have some optional functions, for example, dynamic control in
which the applicable maximum current of the EV supply equipment at side B communicated to
an EV is dynamically controlled during the communication session.

AA.7.2 Compatibility check

The EV supply equipment shall satisfy the following requirements in the FPT state of

initiglization 1:

otify the EV that the EV supply equipment is compatible with each optional functign as

efined in IEC 61851-24:2023, Annex A;
heck that the EV is compatible with each optional function.

Each optional function shall be performed only if both the EV supply equipment and the E
compatible with the optional function.

AA.1.3 Dynamic control

are

The EV supply equipment shall satisfy the following requirements in the energy transfer gtage
undgr normal operation:

t

- N

Inre
appl
defin
B is
of th

The
currg

hange the applicable maximum current of the &V supply equipment at side B, d

gital

essage parameter defined in IEC 61581-24:2023,"Annex A, to a designated value between

ne rate limit £20 A/s;

sponse, the EV will change the target'current of the EV to a value less than or equal t
cable maximum current of the EV supply equipment at side B with the rate of ch
ed in Clause AA.5. If the applicable maximum current of the EV supply equipment at

ot detect any errors associated with the dynamic control during changing the appligable
maximum current of the EV supply equipmeént at side B.

b the
hnge
side

ncreased, the EV may alsolincrease the target current of the EV up to the target cufrent

e EV.

nt of the EV (seé Figure AA.14).

A Applicable maximum current of the EV supply equipment
(this value can be changed during energy transfer)

TG

\
wns /Y T

FV supply equipment.shall then supply a present current at side B according to the target

20 A/s
-20 A/s

Target current of the EV

Figure AA.14 — Transition of applicable maximum current of the EV supply equipment at

Com

side B and target current of the EV during dynamic control

pliance is checked by the following test.
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1)
2)

3)
4)

5)
6)

7)

8)
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Connect the EV supply equipment to a test load with a dedicated EV simulator for the system
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

Operate at OP3.

After confirming operation at OP3, set target operating point OP2 by external request, such
as the changing the target current of the EV supply equipment at side B.

Start recording digital communication between the EV supply equipment and the EV.

Confirm that the descending rate of the applicable maximum current of the EV supply
dquipment at side B 1s < 20 A7s.

After confirming operation at OP2, set target operating point OP3 by external request, [such
ds changing the target current of the EV supply equipment at side B.
¢
I

onfirm that the increasing rate of the applicable maximum current of (the’ EV suypply
quipment at side B is < 20 A/s.

In cgse of a voltage dip, see IEC 61851-21-2:2018, Table 3, for the operation of the EV sl
equipment.

AA.1.4 High-current control

Hightcurrent control is a means of communication between ‘a’system A EV supply equip
and pn EV capable of present current at side B of > 200~A DC and < 400 A DC by usi
dedigated set of digital communication messages. Systém A EV supply equipment capablg

presgnt current at side B of > 200 A DC under normal-0peration shall implement the high-cu(Lrent

control function and use the appropriate messages _dccording to IEC 61851-24:2023, Ann
for djgital communication with the EV implementing this function.

AA.1.5 High-voltage control

Hightvoltage control is a means of comimunication between a system A EV supply equip
and pn EV capable of a present voltage at side B of > 500 V DC and < 1 000 V DC by us

pply

ment
ng a
of a

X A,

ment
ng a

dedi¢ated set of digital communication messages. System A EV supply equipment capablqg of a
present voltage at side B of >~500 V DC under normal operation shall implement the high-
voltgdge control function and-use the appropriate messages according to IEC 61851-24:2023,
Anngx A, for digital communication with the EV implementing this function.

AA.8 Compliance test for user-initiated shutdown

This| test shall~evaluate the behaviour of the EV supply equipment in case that| the
comimunicatien session is terminated by user-initiated shutdown, according to the requirements
in 6.B.1.110.

The test shall be performed according to the following procedure.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system

under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

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

manufacturer.

3) Confirm that V8 is at the rated maximum voltage of the EV supply equipment at side B.

4) Stop energy transfer by the method specified by the EV supply equipment manufacture
example, pressing the stop button.

r, for

5) Check that the EV supply equipment stops energy transfer without displaying any alarm or

error information.
6) Confirm that V;8is <30 V DC.
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AA.9 Specific requirement for energy transfer with thermal management system

The EV supply equipment shall provide one of the protection cases in Table AA.25 for protection
against over-temperature of DC contact assembly of the vehicle connector and side B cable
assembly according to the side B current range of EV supply equipment. Table AA.26 provides
the requirements of each measure in Table AA.25.

Table AA.25 — Selection of protection measures against over-temperature

Side B current Protection case Required measures (see Table AA.26)
range
b Cc d
0 Ato 200 A A R NR R NR
0 Ato 200 A B1 NR R R NR
0 Ato 200 A B2 NR R2 NR R
0 Ato 400 A C1 R NR NR R
0 Ato 400 A D1 NR R R NR
0 Ato 400 A D2 NR R2 NR R
Key
R Required (mandatory)
NR Not required
R3 Requirement "b" may be omitted if a side B cable assembly js also protected concurrently by the protective
means of the vehicle coupler (requirement "d")
Table AA.26 — Protection measures against over-temperature
Typp Protection measures
a A side B cable assembly having a ratéd-Current more than or equal to the rated maximum current of the
EV supply equipment at side B shall be used.
By using either monitoring or estimating the surface temperature of the side B cable assembly, the
b present current at side B shall be limited or stopped to prevent an over-temperature. For the limitatign of
the present current at side B the dynamic control function defined in AA.7.3 shall be applied.
c A vehicle connector having a rated current (specified by each vehicle connector manufacturer) more
than or equal to the.rated maximum current of the EV supply equipment at side B shall be used.
By monitoring the-temperature of both the DC+ and DC- contacts of the vehicle connector, with a
d temperaturersensor or an equivalent means’, the present current at side B shall be reduced or stoppled

to prevent®an over-temperature. For the limitation of the present current at side B, the dynamic contr|
function‘defined in AA.7.3 shall be applied.

DI

Fxample-of an equivalent means: a vehicle connector with a function to open the latch circuit (for exan
température fuse, relay) in case the contact temperature is more than the design limit value.

ple,
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Annex BB
(normative)

EV supply equipment of system B

BB.1 General

Annex BB shows the specification of the EV supply equipment of system B, using the dedicated
vehicle coupler of configuration BB of IEC 62196-3 or IEC TS 62196-3-1.

Syst
supp

BB.

BB.Z
Figu
Sg5
is m
statg

Aty
is e
and

em B EV supply equipment shall be designed for the rated maximum voltage of)thg
ly equipment at side B < 950 V.

p Circuit diagrams

.1 Circuit diagram

re BB.1 shows the circuit diagram of a system B EV supply eguipment for mode 4. S
s optional and is used for energy saving. Sg5 shall be closed*when the vehicle conn

bted. During the whole communication session, the SE€C,should detect and contrg
s of Sg1 and Sg2, while the EVCC should detect and dontrol Sy/1.

e | EV supply equipment is an EV supply equipinent with CCM and CVM, and Igygg
ual to TevsE Max- Type Il EV supply equipment.is an EV supply equipment with CCM,
CPM, and /gysg cpwm is not equal to gy se fusx:

e EV

vitch
bctor

| the

| CPM
CVM
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——————————— EV supply equipment = - ————— BV -— ===
I/ PRIy equlp Vehicle\ ehicle |
| connector | inlet |
| i N| Pl |
| |
| I I
| | I
| | I
| Lo | :
: : EVCC ||
I No | xv1 I
| I I
| | I
| I I
| T |
| } I
| | l
| I t |
| | | I
| | 4 |
| | | I
| I - I
| ] N I
| | | '
| | ol '
Il L A (S e ! Ly '
| | [ '
I | » Battefy ||
I | | | system | |
[ | ey Vel I . || 1 '
I T Equivalent F O il |
| | discharge circuit I - I
I i usC it ! h Uyt |
I : [ Il
| I T | PE ! T I
I s : iul 4 —-— 7 - |

I | N ! [
IPEQ} - — —- - . ! P | - -
' T ) ’ [
I s —— CR__€ 7 S\ sy (NN _ —~ |/
IEC
Key
, or supply networ s iode in the supply equipmen
L1, N AC or DC | twork D diode in the EV | i t
PE protective conducter‘contact Sg switch or relay in the EV supply equipment
ccl ce2 control pilot conductor contacts of s switch or relay in the EV
i system B v y
Con1, digital communication conductor A . .
Conl2 contagt s ammeter in the EV supply equipment
DCH positive terminal of side B Rg resistor in the EV supply equipment
DCH negative terminal of side B Ry resistor in the EV
supply equipment communication u .
SEQC controller s IMD of the EV supply equipment
electric vehicle communication
U
EVCC controller v IMD of the EV
PEC power electronic converter Vg voltmeter in the EV supply equipment
A+ positive terminal of the auxiliary side B V voltmeter in the EV
circuit v
Xy voltage source in the EV Fg over-current protection device
X voltage source in the EV supply A negative terminal of the auxiliary side B
s -

equipment

circuit

Figure BB.1 — System B EV supply equipment circuit diagram
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BB.2.2 Requirements of IMD and discharge circuit

Before closing S\/1, the EV supply equipment will perform the insulation resistance check, while
the EV will be responsible for the insulation resistance check during the energy transfer stage.

The insulation resistance R shall be evaluated as follows:

— R > (500 Q/V x U): the insulation shall be considered as safe;
— (100 Q/V x U) < R < (500 Q/V x U): the abnormal insulation alarm may be triggered;
— R = (100 Q/V x U): the initialization stage shall be stopped by triggering an error shutdown.

where

H is the smaller value of the insulation resistance between DC+ and the. (proteftive
conductor, and the insulation resistance between DC- and the protective eonductor,
expressed in ohms;

U is the rated maximum voltage of the EV supply equipment at side B, expressed in VJolts.

Afteq the EV supply equipment performs the insulation resistance check,/'the present voltage at
side |B shall be reduced in time to avoid generating a voltage surge on-the EV battery sygtem.
Afterl energy transfer finishes, the EV supply equipment shall reduce the present voltage at|side
B in time to avoid an electric shock on the user.

The parameter of the discharge circuit (Rg4) shall be set tocensure the present voltage at|side
B will be <60 V DC in 1 s or less.

BB.3 Parameters of control pilot circuit
Tablg BB.1 shows the parameter values of thecontrol pilot circuit for FPT.

Table BB.1 — Parameters values of the control circuit for FPT

Object Parameters 2 Symbol Unit Nominal Max. Min.
Equivalent-resistance Rg1 Rg1 Q 1000 1030 974
Voltage source X1 VvV DC 12 12,6 11,4
Rgquirements of EV
supply equipment Vg2 (a) | vDC 12 12,8 11,2
cojntrol unit
Voltage at detection point 1 | Vg2 (b) | v DC 6 6,8 5,2
Vg2 (c) | vDC 4 4,8 3,2
Rdquiremants of Equivalent resistance Rg2 Rg2 Q 1000 1030 97
vehicle ‘eennector Equivalent resistance Rg3 Rg3 Q 1000 1030 97(
Requirements of Equivalent resistance Ry,1 Ry1 Q 1000 1030 970
vehicle inlet
Equivalent resistance RV2 RV2 Q 1 000 1030 970
Voltage source Xy1° VvV DC 12 12,6 11,4
Requirements of EV
Vy1(a)® | vDC 12 12,8 11,2

Voltage at detection point 2
Vy1(b)® | vDC 6 6,8 5,2

2 The accuracy shall be maintained under applicable environmental conditions and service life.

b

It can be defined by the EV manufacturer.
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BB.4 Forward power transfer control process under normal condition

BB.4.1 Side B regulation

The accuracy of the measured current and measured voltage at side B of system B shall be
between the following values:
e voltage measurement: 0,5 %;
e current measurement:

— 11 % of the present current at side B if the present current at side B is > 30 A DC;
-4 0,3 A if the present current at side B is <30 A DC.

BB.4.2 Measuring current and voltage

The [present voltage and present current at side B shall be continuously ‘monitored| and
communicated in 1 s or less, including measurement delay and digital communication (CAN)
trangmission delay.

The pccuracy of the measured current and voltage at side B reportedia digital communication
of system B shall be between the following values:

- easured current at side B: +1,5 % of present current at side’B + 1 A ;
- easured voltage at side B < 500 V: +5 V;

- easured voltage at side B > 500 V: £1 % of the rated maximum voltage of the EV sypply
gquipment at side B.

Comppliance is checked by the following test.

A
Value by the measurement device

Vo8 (V)
A1 (A)

Value reported via
digital communication

Key

Measurement delay and digital communication transmission
delay

Figure BB.2 — Representation of delay between the measures current and voltage at
side B and the digital communication transmission for system B

Test 1:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132
for system B is in Table 120.

2) Start energy transfer with the procedure specified by the EV supply equipment
manufacturer.
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3)

4)

5)
6)
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Operate at OP3 (for a type | EV supply equipment) or OP4 (for a type Il EV supply
equipment)

After confirming operation at OP3 (for a type | EV supply equipment) or OP4 (for a type Il
EV supply equipment), the EV simulator shall set the target current of the EV to Ipysg max

— 20 A via digital communication.
Measure A1 and digital communication.

Confirm that the measurement delay and digital communication transmission delay is 1 s or
less. See Figure BB.2.

Test 2:

1)

2)

3)
4)

Connect the EV supply equipment to a test load with a dedicated EV simulator for the|system
nder test, under normal operation. See Figure 130. The setup of the test load inFigurd 132
br system B is in Table 120.

(
1l
f
Start energy transfer with the procedure specified by the EV supply equipment
manufacturer.
¢
A
1

perate at OP1.

fter confirming operation at OP1, EV simulator shall set the target current of the BV to
EVSE min * 20 A via digital communication.

5) Measure A+1 and digital communication.

6) Confirm that the measurement delay and digital communication transmission delay is 1s or
lgss. See Figure BB.2.

Test|3:

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for the system
ynder test, under normal operation. See-Figure 130. The setup of the test load in Figurd 132
for system B is in Table 120.

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

3) Qperate at OP1.

4) After confirming operation.at OP1, set the target voltage of the EV to Vpyse mayx Via djgital
o

ommunication.

5) Measure V8 and digital communication.

6) Confirm that thesmeasurement delay and digital communication transmission delay is 1s or
lgss. See Fjgure BB.2.

Test|4:

1) Qoanett the EV supply equipment to a test load with a dedicated EV simulator for the system
under test_under normal operation See Figure 130 The setup of the test load in Figurd 132
for system B is in Table 120.

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

3) Operate at OP3.

4)

5)
6)

After confirming operation at OP3, set the target voltage of the EV to Veysg min Via digital
communication.

Measure V18 and digital communication.

Confirm that the measurement delay and digital communication transmission delay is 1 s or
less. See Figure BB.2.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 189 -

BB.4.3 Vehicle coupler mating confirmation
When the vehicle coupler is mated, Vg2 measured by the EV supply equipment shall be between

the range of Vg2(c) defined in Table BB.1.

When the vehicle coupler is connected, V\,1 measured by the EV shall be between the range
of Vy,1(b) defined in Table BB.1.

The compliance test for the vehicle coupler mating confirmation shall be performed according
to the following procedure.

1) Qonnectthe EV supply equipment to a test load with a dedicated EV simulator for the\system
ynder test. See Figure 130. The setup of the test load in Figure 132 for system B |is in
Table 120.

2) Confirm that the present voltage at side A is energized at the rated maximum\Woltage df the
BV supply equipment at side A.

3) Measure V2 and V13.

4) CQonfirm that V2 is between the range of Vg2(c) defined in Tablé(BB.1, and that V3 [shall
He between the range of V\,1(b) defined in Table BB.1.

BB.4.4 Forward power transfer control sequence

Figufe BB.3 shows the FPT control sequence diagram dnder normal conditions.
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EV supply equipment EV
pgen—— Y T
| | Lock vehicle connector | I
[ + [
| |
o Close Sg2 | |
: e Digital communication----------- > :

\

| |
| | Welding detection | |
| + |
| |
| Close Sg1 | |
] ] |
' Insulation resistance :
: check |
| y |
I | Discharging | |
| |
| + |
: | Open Sg1 | :
| Self-inspection of the EV |
\ supply equipment /)
V2 L A RSN \
|

I Close(Sy,1 :
| L] |
| Insulation resistance ||
: check |
| Y |
I Close Sg1 I
: D Digital communication----------- > :
l\ Energy transfer stage /)
0 y-=-Digitallcommunication-+———»f h

Adjust current at side;B

Tefminate

efergy transfer? energy

Terminate

ransfer?

Close Sg1

Open Sy/1

{

Discharging

1

Close Sg2

1

Unlock vehicle
connector

Normal shutdown

Figure BB.3 — FPT control sequence for system B

a) When the EV supply equipment performs the insulation detection, the present voltage at
side B for insulation detection shall be the lower one between the rated maximum voltage
of the EV and the rated maximum voltage of the EV supply equipment at side B.
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b) The pre-charge shall be carried out only when

the variation of the EV battery system voltage from the pre-charge request message is

between 5 %, and

the EV battery system voltage is between the rated maximum voltage of the EV supply
equipment at side B and rated minimum voltage of the EV supply equipment at side B.

BB.4.5 Normal shutdown

The EV supply equipment shall comply with the following procedure for normal shutdown.

a) EV_normal shutdown

b)

2)

3)
4)

5)

1

U

) The EV supply equipment shall send "Charger stopping command" by d
communication if it receives "Vehicle stopping command" without a failure codg; @n

gital
i the

EV supply equipment shall reduce the present current at side B to <5 A DC with the

current descending speed of 2 100 A/s.
) Switch Sg1 of the EV supply equipment shall be open and the EV supply’equipment

shall

bleed the present voltage at side B. Switch Sg2 of the EV supply~equipment shall be

open until digital communication is finished.
ser-initiated shutdown

) When a stop energy transfer condition is reached or th€ user stops energy transf¢r by

interacting with the HMI, the EV supply equipment/shall send "Charger stop
command" by digital communication to notify the EV of start of a normal shutg
process.

) The EV supply equipment shall reduce the present current at side B to < 5 A DC wit
current descending speed of 2100 A/s.

) Switch Sg1 of the EV supply equipment shall be open and the EV supply equipment

ping
own

N the

shall

bleed the present voltage at side B. Switch Sg2 of the EV supply equipment shall be

open until digital communication is finished.

compliance test for normal shutdown shall be performed according to the follo
edure.

Lonnect the EV supply equipment to a test load with a dedicated EV simulator for the sy
nder test, under normal operation. See Figure 130. The setup of the test load in Figure
br system B is shown in Table 120.

tart energy transfer with the procedure specified by the EV supply equip
panufacturer.

onfirm thatV/+8 is at the rated maximum voltage of the EV supply equipment at side

elect stepping methods: for example, pre-setting energy transfer conditions before erj
ransfer.or stop energy transfer by interacting with the HMI.

wing

Stem
132

ment

ergy

m or

heck that the EV supply equipment stops energy transfer without displaying any alaf

rror inrtormation.

6) Confirm that V;8is < 60 V DC.

BB.5 Safety requirements under failure mode

BB.5.1 Error shutdown and emergency shutdown

If one of the errors specified in Table BB.2 occurs, the EV supply equipment shall perform an
error shutdown according to 6.3.1.113.3. Recommended specification for the response
performance is also given in Table BB.2.
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Table BB.2 — Error shutdown times and criteria

IEC 61851-23:2023 © |IEC 2023

Fault Detection time of | Shutdown Side B after the start of the Condition to
EV supply trigger by fault unlatch the
equipment after vehicle
the start of the connector
fault
Digital communication 9,5s EV supply 10s The EV supply After the
timeout equipment equipment shall shutdown
reduce: process is
©.3.15. B8.54) present current completed and
- > the present
Overvoltage fault 500 ms Evmsulrlalrillylll 1s at §|de B<5A voltage af side
(101.1.7, 6.3.1.1086, R be; B between PC+
BB.$.6) — present voltage aD%d DG =40V
i <
Ovefcurrent protection 1s EV supply 1,6s aDtngjstv?e;:%X+
of tHe DC connection- equipment and DC—
Sec; Zn?_ary overcurrent DC+/DC- and
protgction protective
(BBJ5.10) conductor
Loadl dump 500 ms EV supply 1s
equipment
(101.1.7, BB.5.7)
Fault to protective 1 s after receiving | EV 1,5s
condluctor (BB.5.11) the stop energy
transfer message
from the EV

Wheh one of the following errors in Table BB.3 occurs, the system B EV supply equipment
rm an emergency shutdown according to 6¢3.4.113.4. Recommended specifications fgr the

perfd

resppnse performance are also given in Table-BB.3.

Table BB.3 — Emergehcy shutdown times and criteria

shall

Detection Shutdown Side B after the start of Condition tdg
time of EV trigger by the fault unlatch vehidle
Fault su_pply connector
equipment
after the start
of the fault
Terrpinate energy 70-ms. EV supply The present current at side After shutdown
trangfer due to EV equipment B shallbe <5 ADC in process is
supply equipment 100 ms or less. completed and the
faul . present voltage at
The present voltage at side side B between bC+
(6.3]1.5, 9.10%; B shall be <60 V DC in and DC— < 60 VIDC
BB.%.2) 570 ms or less.
Termhinate_energy 20 ms after EV After receiving the stop
trangfer{due to an receiving the energy transfer message
EV faut stop-eRergy from-the-BV-
transfer
(BB.5.3) message from The present current at side
the EV B shallbe <5 ADC in
50 ms or less.
The present voltage at side
B shall be <60 V DC in
520 ms or less.
Loss of electrical 20 ms EV supply The present current at side
continuity of the equipment B shall be <5 ADC in
control pilot 50 ms or less.
(BB.5.5) The present voltage at side
B shall be <60 V DC in
520 ms or less.
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Detection Shutdown Side B after the start of Condition to
time of EV trigger by the fault unlatch vehicle
Fault su.pply connector
equipment
after the start
of the fault
Overvoltage fault 10 ms EV supply The present current at side
(BB.5.6) equipment B shallbe <5 ADC in
40 ms or less.
The present voltage at side
B shall be <60 V DC in
510 ms or less.
Ovefcurrent 500 ms EV supply The present current at side
protgction of the equipment B shall be <5 A in 530 ms
DC ¢onnection- or less.
Primary overcurrent .
protpction: The present voltage at side
B shallbe <60V DCin1s
(BBJ5.10) or less.
Losg of electrical 70 ms EV supply The present current at side
contlinuity of the equipment B shall be <5 Ain 100 ms
protgctive or less.
t
conguctor The present voltage ‘at Side
(6.3]1.2) B shall be <60 V DC in
570 ms or less!
Shoft-circuit 1s EV supply The presenteurrent at side
protgction of the equipment B shall be~=.5 A'in 1,03 s or
DC gonnection less.
(13.101, BB.5.8) The\present voltage at side
B\shall be <60 V DC in
4,5 s or less.
BB.§.2 Terminate energy transfer due'to an EV supply equipment fault

For

supgly equipment shall trigger an-emergency shutdown (see 6.3.1.113.3) in 70 ms or less
the stop energy transfermessage to the EV.

sen

Co

ny conditions of failure of the EMsupply equipment during energy transfer, specifigd by
the BV supply equipment manufactirer, in addition to what is covered in this document, the EV

liance is checked.by. the following test.

The test shall be performed according to the following procedure.

1)

2)

and

onnect the EV supply equipment to a test load with a dedicated EV simulator for the sygtem
nder test/under normal operation. See Figure 130. The setup of the test load in Figurd 132
r system B is shown in Table 120.

he\present voltage at side A is at the rated maximum voltage of the EV supply equipfnent

at side A.

3) Simulate every failure specified by the EV supply equipment manufacturer, one at a time
during this test. Check that the EV supply equipment triggers and performs an emergency
shutdown, displaying a relevant alarm or error information, if any.

4) Check that the maximum shutdown time of the present current at side B tgp, tdown IS @S
follows:

Ishutdown = ttrigger T tperform = 100 ms after the EV supply equipment fails

where
ttrigger =70 ms;
tperform = 30 ms.

After tgputdown = 100 ms, Ar1 shall be < 5 A DC.
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5) Check that, 570 ms after the occurrence of the fault of the EV supply equipment, V18 is <
60 V DC.

BB.5.3 Terminate energy transfer due to an EV fault

If the EV fails during energy transfer, the EVCC will periodically send the stop energy transfer
message with the fault reason to the EV supply equipment. The EV supply equipment shall
trigger an emergency shutdown (see 6.3.1.113.3) in 20 ms or less after receiving the stop
energy transfer message from the EV and send the stop energy transfer message to the EV.

Com

pliance is checked by the following test.

The

2)

3)

4)

5)

= O Imo O = (0 QD =1 =Hc ~

h N

6) «
6

BB.5

If the

fest shall be performed according to the following procedure.

heck that, 520 ms_after receiving the stop energy transfer message from the EV, V&
0V DC.

.4 Digitak.communication timeout

SECC encounters a digital communication timeout during the communication session

EV supply‘€equipment shall trigger an error shutdown (see 6.3.1.113.3) in 9,5 s or less and

Sg1.

stem
132
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je to
s an

S as

sage

Lonnect the EV supply equipment to a test load with a dedicated EV simulator forthe sy
nder test, under normal operation. See Figure 130. The setup of the test load/in Figure
br system B is shown in Table 120.
he present voltage at side A is at the rated maximum voltage of the EV supply equip
t side A.
imulate opening S\, 1 during energy transfer and send the stop.energy transfer messa
ne EV supply equipment. Check that the EV supply equipment triggers and perforni
mergency shutdown, displaying a relevant alarm or errofinformation, if any.
heck that the voltage overshoot is according to the~requirements of the load dumpp in
B.5.7.
heck that the maximum shutdown time of the present current at side B tgp tdown
pllows:

Ishutdown = ltrigger * Iperform = 90 ms after receiving the stop energy transfer mes

from the EV

where

ttrigger =20 ms;

tperform = 30 ms.
fter tsputdown = 50 ms, A41 shall be < 5 A DC.

, the
bpen

Com

pliance is checked by the following test.

The test shall be performed according to the following procedure.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132
for system B is shown in Table 120.

2) The present voltage at side A is at the rated maximum voltage of the EV supply equipment
at side A.

3) Simulate a loss of electrical continuity, a short-circuit between the digital communication
conductors (Com1 and Com2) or a digital communication timeout. Check that the EV supply
equipment triggers and performs an error shutdown, displaying a relevant alarm or error
information, if any. Check that Sg1 is opened in 10 s or less after the occurrence of the fault.
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4) Check that the maximum shutdown time of the present current at side B tg,, tq0wn S @S
follows:

Ishutdown = ltrigger * tperform = 10 s after losing electrical continuity of the digital
communication conductor(s) or a digital communication timeout

where

ttrigger =9,5s;

Iperform = 900 ms.

After tsputdown = 10°S, At1 shall be < 5 A DC.
5) Qheck that, 10 s after the occurrence of the fault, V18 < 60 V DC.

6) Gheck that Sqg1 opens in 10 s or less after the occurrence of the fault.

BB.§.5 Loss of electrical continuity of the control pilot

Wheh an error in the control pilot CC1 occurs during the communication session such that the
measured voltage of detecting point 1 is beyond the range of Vg2 defined in Table BB.{I, or

swit¢h Sg5 is opened, the EV supply equipment shall trigger an emergency shutdown in 2D ms
or leps, and send the stop energy transfer message to the EV.

Comppliance is checked by the following test.

The test shall be performed according to the following-pfocedure.

1) Qonnect the EV supply equipment to a test load*with a dedicated EV simulator for sygtem
B under normal operation. See Figure 130:~Jhe setup of the test load in Figure 13p for
qystem B is shown in Table 120.

2) The present voltage at side A is at the .rated maximum voltage of the EV supply equipment
4t side A.

3) Simulate turning off Xg1 or opening Sgb. Check that the EV supply equipment triggerd and
derforms an emergency shutdownh, displaying a relevant alarm or error information, if gny.

4) Check that the maximum\shutdown time of the present current at side B tg, 1qown IS @S
follows:

Ishutdown = ltriggér Iperform = 50 ms after the EV supply equipment fails
with
ttrigger =20 ms;
tperform = 30 ms.
Aftertgl utdown = 90 ms, At1 shall be <5 A DC.

) £ ) Q an InVWal
nme raurt, VT() =UU VvV DU,

) Ty LN £ y) £l
5) Cuc'(,r\ triat, 9ZU T11S artcr Urc OCLUITcCrictc Ul i

BB.5.6 Overvoltage fault

The EV supply equipment shall detect the present voltage at side B as shown in Table BB.4 by
hardware means (for example, a dedicated overvoltage measurement circuit) to disable the
PEC and transfer to emergency shutdown in 10 ms or less. According to the rated minimum
voltage of the EV supply equipment at side B and the rated maximum voltage of the EV supply
equipment at side B, the setpoints shall be determined by digital communication based on rated
maximum voltage of the EV sent during the initialization phase.
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Table BB.4 — EV simulator voltage ranges emergency shutdown reaction test

Com)

The

2)

3)

4)

=S OO0 MmO N QD o~y e~

Rated maximum voltage of the Value of U4 during energy Value of U;4 for
EV at the initialization phase transfer emergency shutdown
U reaction
\ \Y
Minimum (rated maximum voltage
U=<500V of the EV supply equipment at side 550
B, 450 V)
Minimum (rated maximum voltage
500V<U=<750V of the EV supply equipment at side 825
B, 700 V)
750V <U=<850V - 935

Rated maximum voltage of the EV 1100

850V <U=<1000V supply equipment at side B

pliance is checked by the following test.

fest shall be performed according to the following procedure.

Lonnect the EV supply equipment to a test load with a dedicated EV simulator for the sy
nder test, under CCM operation. See Figure 130. The setup of the test load in Figure
br system B is shown in Table 120.
he present voltage at side A is at the rated maximum voltage of the EV supply equip
t side A.
imulate an EV with a rated maximum voltage\of the EV at the initialization phase < 5(
djust Ut4 during energy transfer to the rated'maximum voltage of the EV supply equip
t side B or 450 V DC, whichever is less.. Then, increase Ut4 to 550 V DC. Check thg
V supply equipment triggers and performs an emergency shutdown, displaying a relg
larm or error information if any.
heck that the maximum shutdown time of the present current at side B tgp tdown
pllows:

Ishutdown = ftrigger T Iperform = 40 ms after the occurrence of overvoltage fault

where

ttrigger = 10 ms;

tperform =30 ms.

fter tgndtddwn = 40 ms, A+1 shall be < 5 A DC.

heck that, 510 ms after the occurrence of overvoltage, V8 is < 60 V DC.

Stem
132

ment

o V.
ment

t the
vant

BB.5.7 Load dump

In any case of load dump, the voltage overshoot shall be less than 110 % of the last target
voltage of the EV before the load dump, or less than the target voltage of the EV + 50 V DC,

whic

Com

hever is more.

pliance is checked by the following test.
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The test shall be performed according to the following procedure.

1)

2)

3)

4)

5)
6)

7)

NOTH The transient voltage lasting for < 10 ms, which can appear after the loag dump, can be ignored.
BB.3.8 Short-circuit protection of side B

The |[EV supply equipment shall protect side B and the side B cable assembly against s
circdits. The short-circuit protection device shall meet a@ormal melting rating of < 500 000

Compliance is checked by design review to verifysnormal melting rating.

The [EV supply equipment shall trigger an emérgency shutdown in 1 s or less after the s
circdit is detected at side B.

Speg

Compliance is checked by the)following test.

1)

2)

3)

4)

5)
6)
7)

Connect the EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation See Figure 130. The setup of the test load in Figure 132

for system B is in Table 120.
Measure V18 continuously.

Start energy transfer with the procedure specified by the EV supply equipment

manufacturer.

Confirm that V8 is at the rated maximum voltage of the EV supply equipment at side B,
that the FV supply equipment is operating at the operating point QP4 in Figure 133

and

pen Sy17 and St18.

¢
Gheck that the EV supply equipment triggers and performs an emergency lshutd|
displaying a relevant alarm or error information, if any.

Gheck the parameters for the requirement through 4) to 6):

The maximum voltage of VT8 < max (110 % x target voltage of the"EV, target volta
the EV + 50 V DC)

Connect the EV supply. equipment to a test load with a dedicated EV simulator for the sy
ynder test, under hormal operation. See Figure 130. The setup of the test load in Figurg
fpr system B is shown in Table 120.
(

ppen S7.,SetL+1 =0 mH and Ry2 = 100 mQ.

The present voltage at side A is at the rated maximum voltage of the EV supply equip
qt sige A.

own,

e of

hort-
AZs.

hort-

ific requirements on the timing\ criteria for the emergency shutdowns are givgn in
Tablg BB.3 (see BB.5.1).

stem
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ment

Start” energy transfer with the procedure specified by the EV supply equip

manuracturer.

The EV supply equipment is operated at OP3.

Close S¢8.

Check that the maximum shutdown time of side B t¢p tq0wn fOllows a) and b):
Ishutdown = ttrigger  tperform = after the occurrence of short-circuit fault
where
tirigger = 18-

a) Ar1: <5 ADC in tgh,tdown = 1,030 s or less.
b) V;8:<60VDCintgp,tgown = 1,5 s or less.
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8) Check that Vg1 is not interrupted until the energy transfer sequence is completed and the
vehicle coupler is safely unlatched. See 6.3.1.108.
BB.5.9 Lock and latch monitoring for vehicle connector

According to 6.3.1.103, a vehicle connector used shall be latched on a vehicle inlet if the voltage
is> 60V DC.

Compliance is checked by the following test.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
Jndertest, under normal operation. See Figure 130. The setup of the test load in Figurg 132
br system B is shown in Table 120.

2)
3)

heck if the electronic lock status corresponds to the latch position.

efore energy transfer, simulate the abnormal conditions by pressing the switch S45 or

fl
d
E
un-mating the vehicle connector, check that the EV supply equipment dogs’not start erjergy
transfer.
[
lo
/
/

4) During energy transfer, check that the electronic lock shall be effectively locked and cdnnot

e unlocked.

t the end of energy transfer, if V;8 is > 60 V DC, check that.the electronic lock remains
bcked.

BB.3.10 Overcurrent protection of side B
The EV supply equipment shall provide overcurrent protection to protect side A and side B.

e Hmergency overcurrent protection

Tlhe EV supply equipment shall trigger an_émergency shutdown in 0,5 s or less after ofie or
both of the following conditions are continuously fulfilled for 0,5 s:

the present current at side B is more than 120 % of the applicable maximum current of
the EV supply equipment at side*B;

during energy transfer, the’present voltage at side B is less than 80 % of the appligable
minimum voltage of the EV supply equipment at side B.

e Hrror overcurrent protection

1 the following conditions are continuously fulfilled for a duration of 1 s during erergy
ansfer, the EV sGpply equipment shall trigger an error shutdown:

—

- present current at side B 2 30 A DC: present current at side B is more than 102 % df the
target current of the EV;

- presenb current at side B < 30 A DC: present current at side B is more than the target
current of the EV by 0,6 A DC or more.

Comipliance is checked by design review to verify that a function is provided.

BB.5.11 Insulation fault monitoring

In the case of a fault between side B live parts (DC+/DC-) to protective conductor, the EV
supply equipment shall trigger an error shutdown in 1 s or less after receiving the stop energy
transfer message from the EV.

Specific requirements on the timing criteria for the error shutdowns are given in Table BB.3
(see BB.5.1).

Compliance is checked by the following test.
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The test shall be performed according to the following procedure.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132
for system B is shown in Table 120.

2) The present voltage at side A is at the rated maximum voltage of the EV supply equipment
at side A.

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

4) The EV supply equipment operates at OP3.

5) The EV simulator sends the EV the stop energy transfer message with the fault betlveen
C+/DC- to the protective conductor.

i
6) CQheck that the EV supply equipment triggers an error shutdown.
C

7) Qheck that the maximum shutdown time of side B tg,,1qown follows a) and . b):
Ishutdown = ltrigger  Iperform = after the occurrence of the fault bétween DC+/D(- to
protective conductor
where
ttrigger =1s;
toerform = 0,5°s.
q A71:<5ADC intgy tdown = 1,5 S or less.
g) V:8:<60VDCintgy,tgown = 1,5 S or less.
8) CQheck that Vg1 is not interrupted until the energy transfer sequence is completed ang the
viehicle coupler is safely unlatched. See 6.3.1.108.

BB.§ Timing sequence diagram of-forward power transfer

Figure BB.4 shows the sequence diagram of FPT.
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Signals / Initializati d inf i
Message / Transmitter | Disconnected nitialization ?]n information Energy transfer Shutdown
System conditions exchange
EV
Timing EV supply TO T1T2, T3,T5, T7T9T10,T12 T13 T14 | T16 | T18, T20
equipment T2' 'T4'T6 'T8 'T11 T15° T17 ' T19 T21
. EV supply
Mechanical lock | g ipment Closed Open Closed Open
. EV supply
Switch Sg5 equipment Closed Open Closed Open
Feetlback of EV supply fb
elecfrical lock Sg5 |equipment Open Closed Open
oz
A WA N
EV o
Digitpl = (b .
comMunication EV supply Initial data I | Data frame exchange I"}/
equipment R
wW\_J
EV supply
Confactor Sg2 equipment Open Closed | Open
-\
12V | N 12 V|
EV supply Y ) ~
Vs2 equipment 6V 6V | ‘ C \J '_|6 v |_6 ki
[ i 4V
1 1 - 2 "
T T
12V X ; < 12

EV supply | a\ T
PECP voltage equipment | f I (: | , |

EV supply PR, J |

|
Side|B current ) : Current
t I | y | |
equipmen | | @ . 4omnand
i LA U 1 1
EV suppl A\IPR
Confactor Sg1 equiprzzgt Open { Ne @) Close | Open | Closed Open
A 3 e |
j ! |
EV disconnection EV 4 i N
devige S,1 Open : N2/, Closed Open
I
- |
EV supply I
FPT|status flag equipment FPT
EV suppl
IMD equiprzzgt Open Closed Open
IMD EV Open Closed
EV _
Side|B voltage EV sunnly /_\ Battery
equipment / L
Closed
. - EV suppl
IMD circuit switch equiprzzgt Open Open
Closed Closed
Discharge circuit |EV supply
switch equipment Open Open Open

IEC

Figure BB.4 — Timing sequence diagram of FPT

BB.7 Side B current regulation in CCM

Table BB.5 shows the test load setup for the compliance test in 101.1.2.1.
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Table BB.5 — Setup of the test load for side B current regulation in CCM

Switches

$.17, S.19 .20 S.21 S.22 Circuit parameter setup
ST18 T T T

L 0mH
R;10: 0 Q

Closed | Closed Open Closed Open | Ry11: Variable

Il 4: Controlled voltage source
T =

C;5: 5 600 uF (different case depended)
In 101.1.2.1 4), record Iy target @and A71 at the following operating points (see, Figure BB15):
— QP1, OP2, OP3, OP5 (for a type | EV supply equipment);
— QP1, OP2, OP3, OP4, OPS5 (for a type Il EV supply equipment).
NOTH 1 In the following countries, the function of CPM can be specified by each EV supply equipment manufagturer
and i§ not mandatory: CN.
v v
A VEVSE_max ~ AVtol A Vevse_max ~ AThol Peyse | max
” OoP2 l OP3 v .OP2 _
EVYE_max Y ——— = EVSEwmax /—— ) J—
VEVSE_cPMm
VevbE_mid o OP6 VEVSE_mid o OP6
.OPn ° OPn
14 i # 2 VEvsE_mi
EvbEmin| A — oPs - Topt OPp
TEVSE min TEVSE. mid T Tevse_min Tevse_mid Tevse_mae 1
Tevse_max = Tevse_cPm Ievse_cpm Ec
IEC
a)» Type | EV supply equipment b) Type Il EV supply equipment

Key
e operating point

x test point

Figure BB.5 — Operating points and test points for side B current regulation in CCM
NOTE 2 AV, is needed in order to achieve side B current regulation (CCM).

Recommended steps for sweeping the voltage and current at side B of the EV supply equipment
are shown in Table BB.6.
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Table BB.6 — Recommended steps for minimum side B current regulation in CCM

Step Action Description
1 Set Vev target = VEVSE_max Communicate:
Target voltage of the EV = rated
maximum voltage of the EV supply
equipment at side B
2 Set U4 = VEVSE_min - IEV_target x (R;10 + R;11); Communicate:

1 1 to check OP1

Target current of the EV = greater value

I to check OP3

EVSE CPM

EV_target = “EVSE_min of 5 A and rated minimum current of the
EV supply equipment at side B
3 Set U4 = Veyse min — lev target * (R;10 + R11); Communicate:
bi = to check OP5 Target current of the EV = rated
BV_target  'BVSE rated max continuous current of the EV supply
equipment at side B
4 Set Ur4 = (Veyse_max — 2101) = lev_target X (Ry10 + Communicate:
R11); Target current of the*EV = rated
continuous current'ef the EV supply
Iev_target = TEvSE_min 1O ChECK OP2. equipment at side.B
AV, = 0,02 x VEVSE_m‘,le + 5V derived from 101.1.2.2
and 101.1.6
9 Set Ur4 = (Veyse_max — 2101) = Tev_target X (Ry10 + Cornhicate:
R;11) For a type | charger: Target current of tHe
EV = rated continuous current of the EV
ey target = Tevse_max t0 check OP3 supply equipment at side B
For a type Il charger: Target current of
the EV = [ =P /
For a type | EV supply equipment: /¢, joi = v EVSE CPM BVSE_max
Igyse_max t0 Check OP3 AS
For a type Il EV supply equipment: I, firget =

For g type Il EV supply equipment, also go_to step 6.

— AV,

6 Set U4 = (Peyse max tol

(Rp10 + Ry 11);

/ [EVSE_max

1 1 to check OP4.

EV_target _ 'EVSE_max’

)— 1

Communicate:

Target current of the EV = rated
continuous current of the EV supply
equipment at side B

BB.8 Insulation resistance check before energy transfer

During the eable-check phase before energy transfer, asymmetrical and symmetrical insulation

testq shall'be performed.

Compliance is checked by the following test.
Asymmetrical test:

Case 1:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132

for system B is in Table 120.

2) Before the insulation resistance check, only close switch Sy11 and set R+5 < (100 (Q/V x U).

3) Start a communication session with the procedure specified by the EV supply equipment

manufacturer.
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4) Check that the V18 for the cable-check phase shall be the lower one between the rated

maximum voltage of the EV and the rated maximum voltage of the EV supply equipme

nt at

side B for 1 s or more, and that the EV supply equipment triggers and performs an error

shutdown.

5) After V;8is <60 V DCin 1s orless, open Sg1.

6)

Repeat steps 2) to 5) for the case in which only close switch S;13 and set Rt6 < (100
x U) in step 2).

where U is the rated maximum voltage of the EV supply equipment at side B.

[074%

Casg 2:

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator fof the system
gnder test, under normal operation. See Figure 130. The setup of the test load in‘Figurd 132
for system B is in Table 120.

2) Refore the insulation resistance check, only close switch S111 and set (100 (/V x U) 4R+5
g (500 Q/V x U).

3) §tart a communication session with the procedure specified by thé EV supply equipfment
manufacturer.

4) Qheck that V18 for the cable-check shall be the lower one-between the rated maximum
Voltage of the EV and the rated maximum voltage of the. EV supply equipment at side B for
1 s or more.

5) The EV supply equipment shall not trigger an errorishutdown. The abnormal insulation dlarm
may be triggered.

6) Repeat steps 2) to 5) for the case in whichcenly close switch S113 and set (100 Q/V|x U)
4 R6 < (500 Q/V % U) in step 2).

wherfe U is the rated maximum voltage ofthe EV supply equipment at side B.

Symmetrical test:

Casg¢ 1:

1) Qonnect the EV supply equipment to a test load with a dedicated EV simulator for the system
ynder test, under normal operation. See Figure 130. The setup of the test load in Figurd 132
for system B is in,Table 120.

2) Before the insulation resistance check, close S;11 and S113, and set R;5 = Ry6 < (104 Q/V
¥ U).

3) Start,a~communication session with the procedure specified by the EV supply equipment
manufacturer.

4) C/I’Ib'b;\ tl’ldt lVIT8 fUI tl’lb' bdl:}l’b'-bl’lb‘br,\ DI’IdI’I’ bb‘ t;lb‘ I’UWUI uric bb‘tVVb'b'll t;IU Idtb‘l.l’ Illd)(i num
voltage of the EV and the rated maximum voltage of the EV supply equipment at side B for
1 s or more.

5) The EV supply equipment shall trigger an error shutdown.

6) After V;8is <60V DCin 1s orless, open Sg1.

where U is the rated maximum voltage of the EV supply equipment at side B.

Case 2:

1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the system
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132

for system B is in Table 120.
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Before the insulation resistance check, close switch St11 and S+13, and set (100 Q/V
<R:5=Rs6 < (500 Q/V x U).

X U)

Start a communication session with the procedure specified by the EV supply equipment

manufacturer.

Check that V18 for the cable-check shall be the lower one between the rated maximum
voltage of the EV and the rated maximum voltage of the EV supply equipment at side B for

1 s or more.

The EV supply equipment shall not trigger an error shutdown. The abnormal insulation alarm

may be triggered.

wherne U is the rated maximum voltage of the EV supply equipment at side B.

BB.9 Side B voltage regulation in CVM

Compliance for the requirements in 101.1.2.2 is checked by the following test.

The test shall be performed according to the following procedure.

1)

2)
3)

4)

Connect the EV supply equipment to a test load with a dedicated-EV simulator for the sy
ynder test. See Figure 130. The setup of the test load in Figure 132 for system B is sf
in Table 120, or the test load can also be a resistive load:

Measure V18 and A+1 continuously.

Start energy transfer with the procedure specified by the EV supply equip
manufacturer.
R

fecord Upy arget @nd V18 at the following operating points:

OP1, OP2, OP3, OPS5 (for a type | EN\Supply equipment);
OP1, OP2, OP3, OP4, OP5 (for atype Il EV supply equipment).

Recommended steps for sweeping the present voltage and current of the EV supply equip
at sifle B are shown in Table BB.(/.

Table BB.7 — Recommended steps for side B voltage regulation in CVM

stem
own

ment

ment

Action Description
Tes 1) Connect.the EV supply equipment to a test load with a dedicated EV simulator for the system
setup under'test, under normal operation. See Figure 130. The setup of the test load in Figure 132 for

system B is shown in Table 120.

2)\\The present voltage at side A is at the rated maximum voltage of the EV supply equipment at

side A.
3) Iarget and Vrarget @re the target current and target voltage of the EV (or EV simulator) sent to[the
EV-stupply-eatipmentthrough-digitecommunication:
Case 1 Step 1: Set U4 = Viyse min = Tevse min X (Rp10 + R 11); Communicate:
Step 2: Set /Target = Ieyse max @Nd VTarget = Vevse min Target current of the EV ITarget = rated
- - boost current of the EV supply
Step 3: Adjust U;4 to make A;6 = Tevse_min * Al equipment at side B.
Step 4: To check the side B voltage regulation under OP1. Target voltage of the EV V7, ., = rated
minimum voltage of the EV supply
equipment at side B.
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Action Description
Case 2 Step 1: Set U4 = Viyse max — Tevse min X (Rp10 + Ry 11); Communicate:
Step 2: Set ITarget = Ieyse_max and VTarget = VEVSE_max: Target current of the EV ITarget -
- - rated boost current of the EV supply
Step 3: Adjust U;4 to make A;6 = Tevse min * Al equipment at side B.
Step 4: To check the side B voltage regulation under OP2. Target voltage of the EV V7, o, =
rated maximum voltage of the EV
supply equipment at side B.
Case 3 Step 1: Communicate:
For a type | EV supply equipment: Set U4 = V_ o - Target current of the EV [.___ . =
Ieyse max X (Rp10 + R 11); rated boost current of the EV sapply
- equipment at side B.
For a type Il EV supply equipment: Set U4 =V -
P yp % (R10 f; y1 1(;. P T EVSE_max Target voltage of the EV Vi =
EVSE cpm T Tn rated maximum voltage 'of ‘the EV
Step 2: Set ITarget = IEVSE max and VTarget = VEVSE max’ SuPpIy equipment at s B.
Step 3:
For a type | EV supply equipment: Adjust U;4 to make A;6 =
Teyse max — Dl = 1A
For a type Il EV supply equipment: Adjust U4 to make A6
= leyse cpm ~ Ay = 1A
Step 4: To check the side B voltage regulation under OP3.
Casg 4 Step 1: Set U4 = Viyse min — Tevse max X (Rp10 + R 14); Communicate:
Step 2: Set ITarget = IEVSE max and VTarget = VEVSE min’ Target current of the EV ITarget -
- \ rated boost current of the EV supply
Step 3: Adjust U4 to make A6 = Teyse max ™ Alyi— 1 A; equipment at side B.
Step 4: To check the side B voltage regulatién under OPS5. Target voltage of the EV Vo, o, =
rated minimum voltage of the EV
supply equipment at side B.
For p type Il EV supply equipment, also do case 5.
Casg 5 Step 1: For a type Il EV supply'equipment: Set U4 = Communicate:
Peyse_max ! Tevse_max = TeySE max X (Ry10 + Ry11); For a type Il EV supply equipment:
Target current of the EV I =
Step 2: Set I =1 and V. =P / Target
s P 7 Jarget  TENGE_max Target ~~ EVSE_max rated boost current of the EV supgly
EVSE_max’ equipment at side B.
Step 3: For a type Il EV supply equipment: Adjust U4 to Target voltage of the EV VTarget
make A6 S/ ge max — Blyo = T A < rated maximum voltage of the EM
) ) supply equipment at side B.
Step 4 T0 check the side B voltage regulation under OP4.
AL [= 1 % of the present current at side B if the present current at side B is > 30 A DC.
Al = 0,3 A DC if the present current at side B is < 30 A DC, derived from BB.4.1.
AVl =002 x| + 5V DC derived from 101 1 2 2 and 101 1.6

EVSE_mmax

5) During the voltage/current sweep (transition from one OP to another OP) and for each
operating point, check that the difference between the measured voltage values and the
target value sent by the EV simulator are between the limits specified in 101.1.2.2 (see
Figure BB.6).
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VA VA
Peyse max
OoP2 OP3 OoP2 OP3 OoP7
VEVSE_max| % % VEVSE max | %
Tevse_max = Al
VEVSE_CPM X
- Tevse_max ~ Ayl
OP6
VEVSE_mid o OP6 VEVSE_mid ° \
-OPn o OPN
VEVSE min| % VEVSE min | ® %
= OP1 OP5 N OP1 »| OP4
IEVSE_min IEVSE_mid =I IEVSE_min IEVSE_}T’IId IEVSE_max VI
Tevse_max = Ievse_cpm EVSE_CPM IEC
IEC
a) Type | EV supply equipment b) Type H EV supply equipment
Key
e operating point
x  tept point

NOTH A7, is needed in order to achieve side B voltage regulation (CVM).

4)
5)

6)

Figure BB.6 — Operating points and test points for side B voltage regulation in CVM

pliance to 101.1.6 is checked by the following test.

he EV supply equipment is connected to a test load with a dedicated EV simulator for the
qystem under test~tinder normal operation. See Figure 130. The setup of the test load in
igure 132 for system B is shown in Table 120.

he EV supply~equipment shall operate at the proper operating points and the test pase
ghall be executed in single steps as indicated below. In each step, the EV shall issue a
current request as given in 3).

— OP1, OP2, OP3, OP4, OP5 (for a type Il EV supply equipment).

Measure the EV supply equipment present voltage ripple at side B under each operating
point.

Oscilloscope requirements: frequency bandwidth of 20 MHz, the horizontal scanning speed
of 0,5 s / division.

Present voltage ripple at side B shall be less than or equal to the limits specified in 101.1.6.

BB.11 Energy transfer control mode

BB.11.1 Definition

The energy transfer control modes CCM, CVM and CPM are shown in Figure BB.7.
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Ipres_sideB Vpres_sideB
Regulating + Regulating
1 7
EV_trg signals EV_trg signals
IEC IEC
a) CCM b) CVM
Ipres sideB Vpres sideB
\ \
Calculate power
Regulating
Pevse_trg_sideB signals
IEC
c) CPM
Key
Ipr( s_sideB’ Vpres_SideB present current/voltage at side B
Te\l trg target current of the EV or other sources, like thermal control unit inside the EV su
B equipment

Vey trg target voltage of the EV
Pelse trg_sideB target power of the EV supply¢equipment at side B

redulating signals

BB.1

Figure BB.8 shows a'typical FPT process with different energy transfer modes.

1.2 Typical forward power transfer process

signal that is used to adjust the side B value (it is usually the PWM signal to drive
MOSFET or IGBT)

Figure BB;7 — Definition of CCM, CVM and CPM

pply

the
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UA A IIP

VEVS E_appl_max_sideB

RN D S S A TEVSE_appl_max_sideB

Legend
Target voltage of the EV

—|— — - Present voltage at side B
——— Target current of the EV
—|— — - Present current at side B

lo l1 l2 l3 l4 t5 t
CcCM | cem | ccm GVM
IEC
Ti"nestamps tytot, titot, t,to g tytot, t,tots
dehaviour The present The present The present The present The present
current at side current at side current at side current at side current at gide
B follows the B is less than B follows the B follows the B is controlled
target current of the target target clrfent of | target current of by the target
the EV current of the the EV. because the EV voltage of fhe
EV because the the target EV
applicable current of the

maximum power EV is less than
of the EV supply the calculated

equipment at current of the
side B is limited applicable
by the supply maximum power
network of the EV supply
equipment at
side B
Mode CCM CCM CCM CCM CVM
requested by
the EV
Mode of the EV CEM CPM CCM CCM CVM
supply
efjluipment

Figure BB.8 — Typical FTP process

BB.12.Standby mode

The EV supply equipment may support a standby mode to minimize the power consumption.
The EV supply equipment shall turn off the PECs, and control units, which are not used to
support the wake-up function. The standby power consumption of the EV supply equipment
shall be < N x 50 W, where N is the number of the vehicle couplers of the EV supply equipment
at side B which can provide power simultaneously.

Compliance is checked by the following test.
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The test shall be performed according to the following procedure.

1) The present voltage at side A is at the rated maximum voltage of the EV supply equipment
at side A.

2) The EV supply equipment is un-mated from the EV and without a user operating the EV
supply equipment. Energy transfer is under standby mode.

3) Measure that the side A power consumption of the EV supply equipment shall be < N x
50 W.

4) Simulate that the vehicle connector of the EV supply equipment is mated into the vehicle
inlet or an interaction with the HMI. The EV supply equipment shall wake up.

Sleep mode for system B is under consideration.

BB.13 Smart charging

If thg EV supply equipment supports smart charging, the EV supply equipment shall adjust the
presgnt current at side B according to the demand response of the supply network.

BB.14 Minimum cross-sectional area of the protective conductor

The minimum cross-sectional area of the protective conductorshall be 16 mm2.
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Annex CC
(normative)

EV supply equipment of system C

CC.1 General

Annex CC provides specific requirements for EV supply equipment for use with system C.
System C is a mode 4 EV supply equipment. The rated maximum voltage of the EV supply

equi = ;
system.

The yehicle couplers shall comply with one of the configurations listed in Table CC.1.

Table CC.1 — Vehicle couplers for system C

No. Vehicle couplers for system C
a) Configuration EE according to IEC 62196-3 or IEC TS 62196-3¢1
b) Configuration FF according to IEC 62196-3 or IEC TS 62196-3+1

NOTE Configuration CC and configuration DD are not covieréd by IEC 62196-3:2014 8 and
IEC 62196-3:2022.

CC.2 Circuit diagrams

CC.2.1 General

The [general definitions and functions~of the proximity pilot (PP) and control pilot
signals/contacts are according to~IEC 61851-1 (including detailed resistor definition
IEC p1851-1:2017, Table B.1 and “Table B.2) and SAE J1772. A control pilot oscillator
cycle of 5 % shall be used acearding to IEC 61851-1:2017, Annex A.

Digital communications «between the EV supply equipment and the EV shall comply
IEC p1851-24.

The | physical layer for digital communication shall comply with 1SO 15118-3. D
communication~uses the control pilot conductor and the protective conductor. Co
assignments. of the different vehicle connectors are specified in IEC 62196-3:2022.

f the

CP)
s in
duty

with

gital
htact

nt is

for the control pilot oscillator.

CC.2.2 Circuit diagram for configuration EE

The circuit diagram of Figure CC.1 shall be used for configuration EE.

8  This publication has been withdrawn.

ents
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m—————————— EV supply equipment —-————-—-—-—-———~ —————— EV—-—————-

[ Vehicle \Vehicle )
| connector |inlet |
| p———— - |
' PP
Lo ’ gt p Xy |
| QI@ SECC EVCC :
: N¢ Xs1 I
I J PL e m | [Red ] T N
| [ I [Rs? i
' [ i P
| i i_LCs1_I‘_332 S2| L |
: : V2 /-
| ) (!
| ! Pre-charge . —— m I :
| | circuit example R A
| [ "G R (Y — |
| i I Rs? Used) |
l PEC2 | | al |
| Fs2 | | Sgli ! :
| 0 — . ———— 9 7
|
: s2) Battery ||
| 7 |
I o |
| ! Ug1 !
| ! S |
PES—. —. — | | "€/ |
| T — |
! /
N e = I ___________________ N\ M *— — — — — — — —
IEC
Key
L1, N AC or DC supply network Cy capacitance in the EV
PE protective conductor contact Sq switch or relay in the EV supply equipmept
CP control pilot conductor contact of system C Sy switch or relay in the EV
PP proximity pilot conductor contacts Ag ammeter in the EV supply equipment
DC+ positive terminal of side-B Rg resistor in the EV supply equipment
DC- negative terminal of.side B Ry resistor in the EV
SEC( supply equipment communication controller ~ Ug IMD of the EV supply equipment
EVC( electric vehjcle communication controller Uy IMD of the EV
PEC1, PEC2 power\electronic converter Vg voltmeter in the EV supply equipment
Xy1 Voltage source in the EV Vy voltmeter in the EV
X1 . . F over-current protection device in the EV
s voltage source in the EV supply equipment s supply equipment
Cq capacitance in the EV supply equipment Dy diode in the EV
Te temperature sensor in the EV supply T, temperature sensor in the EV
equipment
point A point where the proximity pilot conductor is

connected to the protective conductor

See IEC 61851-1:2017, Annex A and Annex B, for additional circuit diagrams and components.

Figure CC.1 - Circuit diagram for a system C EV supply equipment of configuration EE
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Table CC.2 — Component values and tolerances for configuration EE

Minimum Nominal Maximum .
a
Component Symbol value value P value Unit
Control pilot
Equivalent load resistance RS1 970 1 000 1030 Q
Equivalent load resistance
for EVs not requiring Ry4 1261 1300 1339 Q
ventilation
Equivalent load resistance
for EVS TequiTing R4+ 2619 270 27381 Q
ventilation
Equivalent load resistance Ry3 2 658 2740 2 822 (¢}
Voltage drop from D, 1 D1 0,55 0,7 0,85 \VDC
EV supply equipment Cgs1+
control pilot capacitance Cg2 300 n.a. 3100 pF
T_otal equw_alent EV control c,1 na. na. 5200 oF
pilot capacitance
Gen_e_rator open circuit 1.4 12 12.6 v DC
positive voltage
Generator open circuit ~12.6 Y42 11,4 v DC
negative voltage
Frequency generator 980 1 000 1020 Hz
X1
Pulse width S 5% —5us 5% 5% + 5 us -
Rise time (10 % to 90 %) n.a. n.a. 2 us
Fall time (90 % to 10 %) na. n.a. 2 us
Settling time to 95 % %) 74 3 s
steady state N e H
Proximity pilot
Proximity pilot regulated X, 1 4,75 5 5.25 vV DC
voltage source
Equivalent load resistance Ry1 297 330 363 Q
Equivalent load resistance R,2 2 430 2 700 2 970 Q
Equivalent load’resistance Rg3 135 150 165 Q
Equivalentfoad resistance Rg4 297 330 363 Q
a8 Tolerances to be maintained over the full useful life and under environmental conditions as
specified by the EV supply equipment manufacturer.
b, “Resistors with a tolerance of 1 % are recommended for this application. See IEC 61851-1:2017,
Annex A and Annex B.

The proximity pilot circuit shall comply with the voltages specified in Table CC.3.
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Table CC.3 — Proximity pilot voltages

Minimum Average Maximum
Condition @ voltage voltage voltage
VvV DC VvV DC VvV DC
Vehicle connector unmated and SSS closed/open -0,1 0 0,1
Vehicle connector mated and Sg3 closed 1,23 1,51 1,82
Vehicle connector mated and S{3 open 2,38 2,76 3,16

a8 When the vehicle connector is mated, the EV supply equipment manufacturer may interpret a proximity

ilot voltage between 1,82 V DC and 2,38 V DC as S 3 open or Sg3 closed.

CC.2.3 Circuit diagram for configuration FF

The gircuit diagram of Figure CC.2 shall be used for configuration FF.
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Pre-charge
circuit example

;T T T T T EV supply equipment =~ ————————— TN T T T T EV-—7m———— N
Vehicle | Vehicle
connector | inlet
S Ry
I S\3 Vv
b e AL - ——— | [ 1PP | v X7
SECC [z Ry2 EvCC
N o Xg1 i RgS
] I . b Pl
1 | [Rst ! I B DA b
: * — : By i :
I I 2
I I |
i1 ==cy1 DRvs i
4o T T

v

IEC

Key

L1, N AC or DC supply network Cy capacitance in the EV

PE protective conductor contact Sq switch or relay in the EV supply equipmen
CP control pilot conductor contact of system C Sy, switch or relay in the EV

PP proximity pilot condutCtor contacts Ag ammeter in the EV supply equipment
DC+ positive terminahof side B Rg resistor in the EV supply equipment

DC- negative terminal of side B Ry resistor in the EV

SECC supply équipment communication controller Ug IMD of the EV supply equipment

EVCC eleCtfic vehicle communication controller Uy IMD of the EV

PEC1,|PEC2<power electronic converter Vg voltmeter in the EV supply equipment

Xy1 voltage source in the EV Vy voltmeter in the EV

X1 voltage source in the EV supply equipment Fg Z;ﬁ?;ﬁ#gﬁm protection device In the EV supply
CS capacitance in the EV supply equipment Dy diode in the EV

Ts tee;nl]ippenr]a;t:tre sensor in the EV supply Ty temperature sensor in the EV

point A point where the proximity pilot conductor is

connected to the protective conductor

See IEC 61851-1:2017, Annex A, Annex B and Annex C, for circuit diagrams and additional components.

Figure CC.2 - Circuit diagram of a system C EV supply equipment of configuration FF
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Table CC.4 — Component values and tolerances for configuration FF

Minimum Nominal Maximum .
a
Component Symbol value valueb value Unit
Control pilot
Equivalent load resistance Rg1 970 1 000 1030 Q
Equivalent load resistance
for EVs not requiring Ry4 1261 1 300 1339 Q
ventilation
Equivalent load resistance
for EVS TEequiting Ry# 2619 270 2781 19}
ventilation
Equivalent load resistance Ry3 2 658 2 740 2 822 [6)
Voltage drop from D, 1 D1 0,55 0,7 0,85 \VDC
EV supply equipment Cgs1+
control pilot capacitance Cq2 300 n.a. 3100 pF
T_otal equw_alent EV control c,1 na. - 5200 oF
pilot capacitance
Gen_e_rator open circuit 1.4 12 12.6 v DC
positive voltage
Generator open circuit ~12.,6 _fo 11,4 v DC
negative voltage
Frequency generator 980 1000 1020 Hz
X1
Pulse width S 5% —5 s 5% 5% + 5 us -
Rise time (10 % to 90 %) n.a: n.a. 2 us
Fall time (90 % to 10 %) n:al n.a. 2 us
Settling time to 95 % % nY 3 s
steady state % N h H
Proximity pilot
Proximity pilot rcegulated X1 4.75 5 525 V DC
voltage source
Equivalent load resistance® Ry1 297 330 363 Q
Equivalent load resistance Rg5 1 455 1 500 1 545 Q
Optional equivalentload
resistance for the' EV R. 2 2 700 or
proximity pitot check circuit v 2430 4700 5170 Q
c,d
a8 Tolerances to be maintained over the full useful life and under environmental conditions as
specified by the EV supply equipment manufacturer.
5 Resistors with a tolerance of 1 % are recommended for this application.
¢ These are recommended values. IEC 61851-1:2017, Clause B.2, does not define these values.
The EV manufacturer defines these values because the PP circuit in IEC 61851-1:2017, Clause
B.2, was not intended to be checked by the EV supply equipment.
d  The EV manufacturer may choose 2 700 Q to use the same value for configuration EE, or
alternatively 4 700 Q to improve the detection of the current coding resistor Rg5 (Rc in
IEC 61851-1:2017), according to IEC 61851-1:2017, Clause B.2.

The switch S,,3 is optional for the EV to implement depending on its strategy to detect the loss
of electrical continuity of the protective conductor (see CC.4.7).
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CC.2.4 Disabled side B

The points in time when the EV supply equipment shall enable and disable its side B are
specified in Clause CC.3.

The side B of the EV supply equipment, when disabled, shall have the equivalent electrical
behaviour as the circuit in Figure CC.3, with the component limits defined in Table CC.5.

During normal shutdown, the common mode and differential mode voltages of the disabled side
B shall be discharged to < 60 V DC in 2 s or less after the EV opens the EV disconnection
device. See CC.3.3.

During error shutdown and emergency shutdown, the present voltage at side B disch

requ

The

NOTH
devic

Com)

rements are defined in 6.3.1.113.3 and 6.3.1.113.4, respectively.

equivalent Cg4 capacitance shall be limited to 1 uF.

The limitation of C44 in the disabled side B reduces the energy stored if the EV Cleses the EV disconn

e during welding detection.

bliance is checked by design review.

———————————— EV supply equipment — — % — — — — — — — — —

/ Vehicle

| connector

: b Rs8 Lg1 "- N

| * * I____I—M|——C

I

| SN | I

| R  =——Cg4 |

: Rg9 L2 |

BN S SR i o WG

| | I

| \ i |

I Rg7 ——Cg5

I ; | |
) I

| I Rg10  Lg3 |

| SO o "

| ) A | ‘

| pE(I)_/_ ____________________ — _A

\ /

Figure CC.3 - Equivalent disabled side B of the EV supply equipment

DC+

arge

pction
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Table CC.5 — Component limits for the disabled side B of the EV supply equipment

Component 2 Minimum value 2 Maximum value 2
Cq4 - 500 nF
Cg5. - 500 nF
Rg6 P° 70 kQ 300 kQ
Rg7 P° 70 kQ 300 kQ
Cg3 - 1 uF
Rg5° 7 kQ -
Lg1 - .
See 101.1.8 requirements for
L.3¢ maximum inductance at side B
s -
Lg2 - 220 uH
R38 0 mQ -
ng 0mQ -
Rg10 0mQ 2

Unspecified components or values are to be defined by the EV supply
equipment manufacturer.

This value is excluding a possible insulation/fault.

¢ This component may have to withstand.the complete rated maximum voltage of
the EV supply equipment at side B for an extended time.

NOTE When selecting the valuess of the components in this table, the
requirements defined in 6.3.1.1034+6.3.1.113, 8.101.4, 13.101 and CC.4.5 apply.

CC.3 Process of energy transfer

CC.3.1 General

The |process of energy transfer from the EV supply equipment to the EV is initiated| and
contfolled by the, messages sent over digital communication and shall follow the sequehces
shown in:

— (@C.3.2:«xnormal startup,

— (C,3.3; normal shutdown or pause after energy transfer,

- C.3.4: error and emergency shutdown
CC.3.5: pause by EV supply equipment using ISO 15118-2:2014, and
CC.3.6: renegotiation initiated by EV or EV supply equipment using ISO 15118-2:2014.

The messages described in DIN SPEC 70121:2014 and ISO 15118-2:2014 are abbreviated in
the sequence diagrams with message codes (see Table CC.6).

NOTE 1 In Clause CC.3, the acronym EVSE is used to designate the EV supply equipment.

The EV shall not close the EV disconnection device during energy transfer stage.
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If the EV disconnection device is open during the energy transfer stage, the EV shall not close
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the EV disconnection device without either

— performing a normal shutdown and re-initiating a new communication session by the restart
sequence as specified in CC.5.2 and then continue to t1 in the normal startup sequence

CC.3.2, 0or

— performing a renegotiation as defined in CC.3.6.

NOTE 2 Any switching event at side B (for example, the EV closing the EV disconnection device or additional
battery systems during energy transfer) can cause high inrush currents at side B, overvoltages between side B live
parts (DC+ and DC-) or between side B live parts (DC+/DC-) and the protective conductor, interference with the

IMD, interference with basic signalling (CP or PP), or other unwanted behaviours.

IEC 61851-23:2023 © |IEC 2023

Table CC.6 — Message code mapping for sequence diagram
Stage Phase M‘zifﬁege DIN SPEC 70121:2014/1SO 15118-2:2014
Data-link SLAC messages
EV request messages for initialization like SDP,
Xa session setup, services, adthentication, etc. as
defined in IEC 61851-24(
EVSE response messages for initialization like SOP,
Preparation Xb session setup, sefvices, authentication, etc. as
defined in IEC €4851-24.
Initialization 3a ChargeParameterDiscoveryReq
3b ChargeParameterDiscoveryRes
4a CableCheckReq
Cable-check
4b CableCheckRes
5a PreChargeReq
Pre-charge
5b PreChargeRes
6a PowerDeliveryReq
6b PowerDeliveryRes
7a CurrentDemandReq
Hnergy transfer n.a.
7b CurrentDemandRes
8a PowerDeliveryReq
8b PowerDeliveryRes
EV welding 9a WeldingDetectionReq
detection 9b WeldingDetectionRes
Shutdown
10a SessionStopReq
n.a.
10b SessionStopRes

Examples of a sequence and description are shown in Figure CC.4 and Table CC.7.
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Stage 1 Stage 2 Description

The change from State 1 to State 2 indicates the change in the phase/stage of the

1
State 1 /0 communication session. For example, from Initialization to Insulation resistance check.

3
State 2 |

=
&

Signal 1 The exchange of messages A starts before 74 and finishes after #;.

The yellow bar indicates cyclic messages.

The blue arrow at 73 indicates that the HLC message Xb triggers the state change in Signal 2.

S e B

During Stage 1 (before 7j), Signal 2 can be Enabled or Disabled (hashed section). In
sections with hashed areas, the bold line is an example.

Disabled|« The blue arrow starting at #4 indicates that the change from Disabled to Enabled
triggers the state change of Signal 3 at 5. Other requirements may be necessary/
mandatory.

Signal 2 Enabled

1

[

v t
. K The change from State X to State Y may be executed as early as 4.
Signal 3 State X State XY State Y Tee ol 9 p ' L]
1
I

Stak to-Siat hallb. tod latorthant

)

{Scenario
State L

Invalid

Parameter 1

Par— j a5
|
|
|
|
|
|
|
|
|

Stafle M * The change from State L to State M shall be executed at 74 for Scenario 1.

Signal 4 The change from State L to State M shall be executed at 1, for Scenario 2.

Parameter 1 represents a discrete value (for example, enumeration, boolean):

If parameter 1 is included in a digital communication message before'7y (for example,
Valid message Pa), it shall be communicated as “Invalid”.

* The change of parameter 1 shall be communicated via digital communication at #4 (for
example, messages Qa) and in the following communicatedmessages in which it is
contained. Example: insulation status.

&

Parameter 2 represents a physical value (for exampl€, current, voltage).

The change of parameter 2 shall be communicated.via digital communication at 74(for
example, messages Qa) and in the following'Gommunicated messages in which it is
contained. Example: maximum voltage, target.current.

Parameter 2

fo 1 ty f3 IEC
Figure CC.4 — Example of a sequence diagram

Table CC.7 — Example of a’sequence description

Timestamp Description

- ta » Events executed before reaching ta.

« Events that shall be executed-or completed at ta.

ta * The events executed at(this timestamp shall be completed before reaching the next

timestamp.

« Events that shalkbe“executed between ta and tb.

» The events inside a timeframe (between ta and tb) shall be executed in any order and

ta| » tb completedi\before reaching the next timestamp if they do not have a time constraint.
« If the event inside a timeframe has a time constraint, then tb is the moment that this event|is
completed.
b » » ~Events that shall be executed from tb onwards, in any order.

CC.3.2- \Normal startup

The sequence diagram and description for normal startup are shown in Figure CC.5 and
Table CC.8.

Compliance is checked by CC.7.5.2.
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Figure CC.5 — Sequence diagram for normal startup
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Table CC.8 — Sequence description for normal startup

Timestamp

Description

» t0

* The present voltage at side B between DC+ and DC- shall be < 60 V DC according to
6.3.1.113.1.

t0

« The vehicle connector is mated to the vehicle inlet, which changes the CP state from A to B.

+ After the CP state changed to B and the PP is detected (Sg3 closed in case of configuration
EE), the EV should lock the vehicle connector in the vehicle inlet.

« After the CP state changed to B, the EVSE shall disable the EVSE IMD, disable side B and
open the EVSE disconnection device, if any.

» After the CP state changed to B, the EV may try to set up a data link as defined in
IEC 61851-24.

tof » t3

* The EVSE shall not trigger an error shutdown due to the present voltage at side B (includipg
negative voltages).

When the vehicle connector is mated to the vehicle inlet, these voltages can be supplied by an
EV according to the requirements for unmated conditions in ISO 17409:2020),'6.5.2. EV supply
equipment based on IEC 61851-23:2014 shall trigger a shutdown if the present voltage at sid¢ B

is > 60 V DC in the first ChargeParameterDiscoveryReq <3a> message.

tof > t4

If the EV tried and failed to lock the vehicle connector, the EV shallnotify the EVSE with
parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault’ in the next communicajed
message that contains this parameter, according to IEC 61851%-24.

The disabled side B of the EVSE shall have equivalent#lectrical properties/behaviour (for
example, impedance, discharge rate, etc.) as the circuit\described in CC.2.4.

tof» t10

The EVSE shall not perform the overvoltage protection according to 6.3.1.106.

t1

The EVSE shall turn on its CP oscillator if the\EVSE is ready for energy transfer and if the|CP
oscillator is not already on.

The EVSE shall maintain a CP duty cycle)of 5 % from the start of the data link setup until €nd
of communication session, unless a certain condition requires a different CP duty cycle.

1 » t2

The EV shall establish the data link-as defined in the IEC 61851-24 after it has verified thg
the EVSE has turned on its CP:oscillator, if the data link is not already established.

—

NOTE 1 The data link could have been previously established due to a pause or renegotiatign of

the communication session,

Digital communication starts by the negotiation of an appropriate application layer protoco
between the EV_<Xa> and EVSE <Xb>. See Table CC.6.

The EV and EV.SE exchange message pairs concerning session setup, services,
authentication, payment options and value-added services (if supported by the negotiated
application\layer protocol). According to IEC 61851-24, some message pairs are not
necessary after a pause or renegotiation, for example, authentication or payment options.

If¢the-EVSE wants to terminate the communication session during the initialization stage (for
example, user pressed the stop button), the EVSE shall

— send parameter "ResponseCode" = 'FAILED' in the next communicated message,

— keep its CP oscillator on (unless a certain condition requires a different CP duty cycle)
and

— proceed to t206 in the error shutdown sequence

NOTE 2 If next communicated message is a ChargeParameterDiscoveryRes <3b> message, see
t2 » t4.

If, after the EV has received a response message, the EV wants to terminate the
communication session, the EV shall proceed to t107 in the normal shutdown sequence.

If the EV receives a response message with parameter "ResponseCode" = 'FAILED', the EV
shall proceed to t206 in the error shutdown sequence.

The EV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLimit"
(amongst other parameters) with the first ChargeParameterDiscoveryReq <3a> message.
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Timestamp Description

« The EVSE shall perform a compatibility check. See CC.5.6.

« The EVSE shall check if the absolute value of the present voltage at side B between DC+ and
DC-is < 60 V DC and shall send message ChargeParameterDiscovery <3b> with parameter
"EVSEProcessing" = 'Ongoing' if the absolute value of the present voltage at side B is 2 60 V
DC.

* The EVSE shall send parameters "EVSEMaximumVoltageLimit", "EVSEMinimumVoltageLimit",
"EVSEMaximumCurrentLimit" and "EVSEMinimumCurrentLimit" (amongst other parameters) in
message ChargeParameterDiscoveryRes <3b> considering the compatibility check. See
CC.5.6 on how to calculate these values.

« The EVSE shall send parameter "EVSEStatusCode" = 'EVSE IsolationMonitoringActive' in the
"ChargeParameterDiscoveryRes <3b>" messages, unless the EVSE wants to pause the
communication session or perform a shutdown. The EV is recommended to continue the
communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> meSsage
with parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSE_NotReady’.

NOTE 3 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatusCode" =
"EVSE_Ready", "EVSE_NotReady", or "EVSE_lIsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages.

» If the EVSE replies with parameters "ResponseCode" = 'OK' and "EV.SEProcessing" =
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the EN-and EVSE may updatq
the parameters sent in the next ChargeParameterDiscoveryReg/Res’messages.

NOTE 4 The EVSE can use "EVSEProcessing" = 'Ongoing' for ather reasons. Example: load
management, etc.

» If using DIN SPEC 70121:2014: if the EVSE wants tq pause the communication session dyring
the initialization stage, the EVSE shall send parameters "EVSEStatusCode" =
'EVSE_UtilityInterruptEvent' and "EVSEProcessing™= 'Ongoing’ in the next

t21 » t3 ChargeParameterDiscoveryRes <3b> message-ahd then continue to t3 with parameter

"EVSEStatusCode" = 'EVSE_Shutdown'.

NOTE 5 The EVSE sends "EVSEStatusCode" = 'EVSE_UtilityInterruptEvent' and
"EVSEProcessing" = 'Ongoing’ to indicatefte_the EV the reason for performing a normal shutdpwn
before energy transfer.

« If the EV sends parameter "EVErrerCode" = 'FAILED_ChargerConnectorLockFault' in a
ChargeParameterDiscoveryReg-<3a> message, the EVSE should respond with cyclic
ChargeParameterDiscoveryReés <3b> messages with parameters "EVSEProcessing"
=’'0Ongoing’ and "ResponseCode" = 'OK’ to give the EV additional time to solve the fault inf the
locking mechanism. See"CC.5.6 for additional conditions for the EVSE to send
"EVSEProcessing" =, ’Ongoing’ during cyclic ChargeParameterDiscoveryReqg/Res messagqg

@

The EVSE should inferm the user how to improve the locking process. For example, by indica
how to properly mate ‘the vehicle connector in the vehicle inlet.

ng

» According‘to DIN SPEC 70121:2014, the EV shall resend the identical parameters in each
ChargeRarameterDiscoveryReq message; however, it is recommended for the EVSE not t
perform_a shutdown if the EV changes the parameters.

+  1S© 15118-2:2014 does not specify the possibility to update the parameters in subsequen
ChargeParameterDiscoveryReq/Res messages; however, it is recommended for the EVSE| not
to perform a shutdown if the EV changes the parameters.

- To improve interoperability, the EVSE shall tolerate the EV changing CP state to C/D during
cyclic ChargeParameterDiscoveryReq/Res messages. If the EV changes back to CP state|B,
the EVSE shall trigger an EVSE initiated emergency shutdown. See CC.3.4.3.

Requirement [V2G2-912] in ISO 15118-2:2014 and a similar requirement in outdated versions of
SAE J1772 do not specify that the EV shall receive a ChargeParameterDiscoveryRe <3b> with
parameter "EVSEProcessing" = “Finished"” before changing the CP state from state B to state
C/D, leading to this unwanted behaviour.

» If the EVSE wants to terminate the communication session during the initialization stage (for
example, user pressed the stop button), the EVSE shall send parameter "EVSEStatusCode" =
'EVSE_Shutdown' in the next communicated message and proceed to t107 in the normal
shutdown sequence. If using ISO 15118-2:2014, the EVSE shall also send parameter
“EVSENOotification” = ‘StopCharging’.

t2 » t4

- If, after the EV has received a response message, the EV wants to terminate the

communication session, or if the EV receives a response message with parameter
"EVSEStatusCode" = 'EVSE_Shutdown' (and, if using ISO 15118-2:2014, parameter
“EVSENOotification” = ‘StopCharging’), the EV shall proceed to t107 in the normal shutdown
sequence.



https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 223 -

Timestamp Description

» If the absolute value of the present voltage at side B is < 60 V DC, the EVSE shall send the
EV the result of the compatibility check in message ChargeParameterDiscoveryRes <3b>
using parameters "EVSEStatusCode" = 'EVSE_IsolationMonitoringActive', "EVSEProcessing"
= ‘Finished’, and:

"ResponseCode" = ‘OK’ if the compatibility check was successfully completed, or
— "ResponseCode" = ‘FAILED_WrongChargeParameter’ if the compatibility check was
completed and failed, triggering an EVSE initiated error shutdown.

NOTE 6 A ChargeParameterDiscoveryRes <3b> message with "ResponseCode" =

'FAILED_WrongChargeParameter' and parameter "EVSEProcessing" = 'Ongoing' will trigger an

EVSE initiated error shutdown. See error handling specifications for the digital communication

standards In IEC 61851-24.

t3

If the absolute value of the present voltage at side B is not < 60 V DC at the end of the

compatibility check (based on the timing requirements of IEC 61851-24), the EVSE cannot sefd a

ChargeParameterDiscoveryRes <3b> message with parameter "EVSEProcessing” = *Finished}]. In

this case, the EV shall trigger an error shutdown.

NOTE 7 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatusCode" =

"EVSE_Ready", "EVSE_NotReady", or "EVSE_lIsolationMonitoringActive" in

ChargeParameterDiscoveryRes <3b> messages. The EV is recommended to continue the

communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messages wifh

parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSE_NotReady.

* The negotiated maximum values sent by the EVSE in the last/€hargeParameterDiscoveryRes
<3b> shall be more than or equal to the applicable values/in.the CurrentDemandRes <7b>
messages during the energy transfer stage. See CC.5.6"

« If the EV and EVSE are not compatible, the EV shall’perform an EV initiated error shutdown.
See CC.3.4.2.

» The EV shall lock the vehicle connector in the vehicle inlet before changing the CP to stat¢ C
or D, if not already locked.

t3 » t4

« If the EV failed to lock the vehicle conpettor, the EV shall trigger an EV initiated error
shutdown with parameter "EVErrorCode! = 'FAILED_ChargerConnectorLockFault' in the ngxt
communicated message.

* The EV shall disable the EV IMD, if any.

B> * The EVSE shall trigger an erfar shutdown if the present voltage at side B between DC+ ard
DC-is <-60 V DC for 400~¢onsecutive ms or more.

« After the EV has disabled the EV IMD and after checking that the vehicle connector is locKed,
the EV shall change the CP state from B to C/D by closing S,,2.

The common mode_and differential mode influences from the EV (for example, welding detect{on,

t4 IMD, etc) on side.B should be removed before the EV changes the CP state from B to C/D by

closing S, 2%ecause this can interfere with the EVSE IMD.

+ After the CP state changed to C/D, the EVSE shall enable side B. The limitations of the
disabled side B of the EVSE are not required.

< /After checking that the vehicle connector is locked, the EV shall request cable-check phasle
before pre-charge phase with CableCheckReq <4a>. See CC.4.1.4.

t4 > 5 « The EVSE shall check if the CP state changed to state C or D before sending the first
CableCheckRes <4b> message and before the present voltage at side B between DC+ andg
DC-is > 60 V DC.
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Timestamp Description

*« The EVSE shall check the functionality of the IMD. See CC.4.1.2 and CC.4.1.3.

« The EVSE shall check the insulation of side B and shall continuously report the insulation
state with parameter "EVSEIsolationStatus" according to CC.4.1.4, "EVSEProcessing" =
'Ongoing', and "EVSEStatusCode" = 'EVSE_IsolationMonitoringActive' in message

t4 > 16 CableCheckRes<4b>.

* The EVSE may perform other functions (for example, welding detection) while sending
parameters "EVSElsolationStatus" according to CC.4.1.4 and "EVSEProcessing" = 'Ongoing’
in message CableCheckRes<4b>.

» If using DIN SPEC 70121:2014: If the EVSE wants to pause the communication session during
the cable-check phase or pre-charge phase, the EVSE shall disable side B (see CC.2.4) and,
if the next communicated message is

— a CableCheckRes <4b> or PreChargeRes <5b> message, the EVSE shall first send a
response message with parameter "EVSEStatusCode" = ‘EVSE_UtilityInterruptEvent’ gnd
a response message with parameter "EVSEStatusCode" = ‘EVSE_Shutdowp in‘the ne
communicated message to proceed to t107 in the normal shutdown sequence’after
sending the response message (see CC.3.3), or

—

— a PowerDeliveryRes <6b> message, the EVSE shall send parametef*EVSEStatusCod
‘EVSE_Shutdown’, for the EV to initiate a normal shutdown (see ,CC:3.3).

w
1

NOTE 8 If the next communicated message is a CurrentDemandRes <7b> message, a
communication session termination will result in a normal shutdowh, ‘See CC.3.3.

NOTE 9 Some EVs might interpret messages with parametep'EVSEStatusCode" =
'EVSE_UtilityInterruptEvent' as "EVSEStatusCode" = 'EVSE’_Shutdown'.

» If the EVSE wants to terminate the communication séssion during the cable-check phase ¢
pre-charge phase, the EVSE shall disable side B, (see 'CC.2.4) and send parameter
"EVSEStatusCode" = 'EVSE_Shutdown' (and, ifiusing 1ISO 15118-2:2014, parameter
“EVSENOatification” = ‘StopCharging’), in the next communicated message.

If the next communicated message is

t4[» 10 — a CableCheckRes <4b> or PreChargéRes <5b> message, the EVSE shall proceed to t[l07
in the normal shutdown sequence_after sending the response message (see CC.3.3),

=

=

— a PowerDeliveryRes <6b> message, the EV shall initiate a normal shutdown (see CC.3.3).

NOTE 10 If the next communicated'message is a CurrentDemandRes <7b> message, a
communication session termination will result in a normal shutdown. See CC.3.3.

+ If the EV wants to terminmate the communication session during the cable-check phase or gre-
charge phase, after receiving a response message, the EV shall

— if it has not yef\closed the EV disconnection device, proceed to t107 in the normal
shutdown sequence (see CC.3.3), or

— if it has,already closed the EV disconnection device, initiate a normal shutdown (see
CC.333).

+ If the EV receives a response message with parameter "EVSEStatusCode"='"EVSE_Shutdqwn'
(and,’if using ISO 15118-2:2014, parameter “EVSENOotification” = ‘StopCharging’), during the
cable-check phase or pre-charge phase, the EV shall

— if it has not yet closed the EV disconnection device, proceed to t107 in the normal
shutdown sequence (see CC.3.3), or

— if it has already closed the EV disconnection device, initiate a normal shutdown (see
CC.3.3).

ts « The EVSE determines that the insulation resistance of side B is = 100 kQ. See CC.4.1.1.

» After completing the cable-check phase, the EVSE shall send message CableCheckRes <4b>
with parameters "EVSElsolationStatus" according to CC.4.1.4, "EVSEProcessing" = 'Finished’,
and

"EVSEStatusCode" = "Ready", if the insulation status is 'Valid' and there are no errors, or

t6 — "ResponseCode" = 'FAILED', if the EVSE detects an error, to trigger an EVSE initiated
error shutdown.

» If the EVSE detects an error, the EVSE shall trigger an EVSE initiated error shutdown by
sending parameters "EVSElsolationStatus" according to CC.4.1.4 and "ResponseCode" =
'FAILED' in message CableCheckRes <4b>.

t6 » t7 « The EVSE may keep the present voltage at side B.
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Timestamp Description
* The EV shall send message PreChargeReq <5a>, with parameter "EVTargetVoltage"
t7 depending on the present voltage of the battery system, to start the pre-charge phase. See
CC.5.1.

« The EV and EVSE shall perform the pre-charge phase according to CC.5.1.

t7 » t9 « The EVSE shall control the present voltage at side B according to the target voltage of the EV
in the PreChargeReq <5a> messages, and send the corresponding PreChargeRes <5b>
messages.

* The present voltage at side B reaches the target voltage of the EV between the tolerances
given in 101.1.2.

¢ Ime £V IMdy dddptl e target voltdge Or the cv Wit Cyc fTcPretia geReq7Res essages tb
tg » t9 o
compensate for voltage deviation.

* The EV shall close the EV disconnection device only after verifying that the absolute
difference between the present voltage at side B and the present voltage at the battery

t9 system is < 20 V DC. See CC.5.1.

The EV should be protected against reversed polarity of side B.

* The EV shall request the EVSE to disable its pre-charge current limitation'by sending
message PowerDeliveryReq <6a> according to IEC 61851-24, only, after closing the EV

t9l» t10 disconnection device.

NOTE 11 When using DIN SPEC 70121:2014, use parameter "ReadyToChargeState" = "TRUE".

When using ISO 15118-2:2014, use parameter "ChargeProgress™= 'Start".

« After disabling the pre-charge current limitation (for example, pre-charge circuit, if any), and
enabling side B, the EVSE shall send message PowerDeliveryRes <6b> with parameter
"EVSEStatusCode" = 'EVSE_Ready' to indicate thatit‘is ready for energy transfer and

t10 .
overvoltage protection (see 6.3.1.106).

» The EVSE shall start the overvoltage proteetion“according to 6.3.1.106.

*« The EV shall set parameter "EVTargetCurrent" in the first CurrentDemandReq <7a> message
to start the energy transfer stage.

t11 « The EV shall send CurrentDemandReq <7a> messages with parameters
"EVMaximumVoltageLimit" and {EVMaximumCurrentLimit" less than or equal to the respedtive
negotiated limits sent in the last'ChargeParameterDiscoveryReq <3a> message. See CC.§4.6.

« The EVSE shall adapt the-side B to the target values by the EV in message
CurrentDemandReq <7a5.

« The EVSE shall respond to the EV with the following information in message
CurrentDemandRes<7b>:

— present current and voltage at side B;
t11] » t12
— applicable minimum and maximum values for current, voltage and power of the EV supply
equipment at side B;
—¢ its”present status.

The-EV may change the target current and voltage of the EV even if the present current and

voltage at side B has not reached the previous target values.

* The EVSE shall continuously monitor the insulation of side B and update parameter

t11.» "EVSElsolationStatus" in the next communicated messages that contain this parameter. Sge
CC.4.1.6.
* The present current at side B reaches the target current of the EV in the time delay (Td) or
t12 ; :
less defined in 101.1.3.

* The EV adapts the target current and voltage of the EV according to its energy transfer
strategy by setting parameters "EVTargetCurrent" and "EVTargetVoltage" in cyclic

t12 » CurrentDemandReq <7a> messages.

NOTE See CC.5.5 for the handling of operating ranges and CC.5.7 for the target values
considerations in CCM and CVM.

CC.3.3 Normal shutdown or pause after energy transfer

The sequence diagram and description for normal shutdown or pause after energy transfer are
shown in Figure CC.6 and Table CC.9.
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After the completion of normal shutdown or pause during energy transfer, the EV shall not
induce voltages at side B more than the values specified in 6.3.1.113.2.

Compliance is checked by CC.7.5.20.
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Figure CC.6 — Sequence diagram for normal shutdown or pause
after energy transfer by EV or EV supply equipment
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Table CC.9 — Sequence description for normal shutdown or pause

after energy transfer by EV or EV supply equipment

Timestamp

Description

» t100

Cyclic CurrentDemandReq/Res messages between the EV (CurrentDemandReq <7a>) and
EVSE (CurrentDemandRes <7b>).

t100

If the EV wants to stop or pause a communication session for a non-critical reason, the EV
shall request a reduction of the present current at side B to 0 A DC in the next
CurrentDemandReq <7a> messages.

If the EVSE wants to stop or pause a communication session for a non-critical reason (for
example, user pressed the stop button), the EVSE shall

t10q » t101

See 101.1.3, CC.5.5.4 and CC.5.5.6.

— ramp down the present current at side B to <5 A DC, and

— adjust parameter "EVSEMaximumCurrentLimit" in the next CurrentDemandRes <7b>
messages according to the present current at side B.

NOTE 1 EVs based on IEC 61851-23:2014 might directly go to t102 without'\réducing the tarpet

current of the EV. This will be interpreted as an EV initiated error shutdown\by the EVSE (DIN
SPEC 70121:2014, 9.7.4.1.2). See Table CC.10.

NOTE 2 The EVSE can limit the present current at side B ramp down-to —-20 A/s to avoid
sudden load variations at side A (for example, supply network connection).

101

The present current at side B is <5 A DC.

t101 » t102

If the EVSE wants to stop or pause the communication.session and the present current at
side B is < 5 A DC, the EVSE shall

— first, set parameter "EVSEStatusCode" = 'EV/SE_UtilitylnterruptEvent' in the next
CurrentDemandRes <7b> message to padse the communication session, and

— second, if the EVSE did not receive a\'PowerDeliveryRes" <8a> message (1102), set
"EVSEStatusCode" = 'EVSE_Shutdown' (and, if using ISO 15118-2:2014, parameter
“EVSENOatification” = ‘StopCharging®), in the next CurrentDemandRes <7b> message t
stop the communication session

O

102

NOTE 3 From t102 onwards, the sequences for EV initiated normal shutdown and EVSE
initiated normal shutdown are identical.

If using DIN SPEC 70121:20144 If the EV wants to stop the communication session or if the
EVSE wants to stop or pause,the communication session (that is, the EV received a
CurrentDemandRes <7b> message with parameter "EVSEStatusCode" = 'EVSE_Shutdowp' or
'EVSE_UtilitylnterruptEvent'), the EV shall request the EVSE to disable side B by sending
parameter "ReadyToChargeState" = 'FALSE' in the PowerDeliveryReq <8a> message
according to IEC 61851-24, after the present current at side B is <5 A DC.

If using ISO 15118-2:2014: If the EV wants to stop the communication session or if the ESE
wants to stop or'pause the communication session (that is, the EV received a
CurrentDémandRes <7b> message with parameter "EVSEStatusCode" = 'EVSE_Shutdow
and “EMSENotification” = ‘StopCharging’ or 'EVSE_UtilitylnterruptEvent'), the EV shall
request the EVSE to disable side B by sending parameter "ChargeProgress" = 'Stop' in th
PowerDeliveryReq <8a> message according to IEC 61851-24, after the present current at
side'B is <5 A DC.

=j

114

After receiving the PowerDeliveryReq <8a> message, the EVSE shall reduce the present
current at side Bto <5 A DC in 1 s or less, if not already done.

t102 » t103

NOTE This is needed for EVs based on I[EC 61851-23:2014.

After receiving the PowerDeliveryReq <8a> message, the EVSE shall stop the overvoltage
protection according to 6.3.1.106.

t102 » t105

The EV may open the EV disconnection device after the present current at side Bis <5 A DC
and after the message PowerDeliveryReq <8a> has been sent. In this case, the EV shall not
re-close the EV disconnection device.

t103

The EVSE shall disable side B and open the EVSE disconnection device, if any.

NOTE 4 If the EVSE disables side B while the present current at side B is > 0 A DC, the present
voltage at side B drops to the battery system voltage because the EV disconnection device is still
closed.

The EVSE shall disable the EVSE IMD.
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Timestamp Description
103 » t110 | ° The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (for
example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.

* The EVSE shall communicate that the present current at side B is <5 A DC and has disabled
side B by sending parameter "EVSEStatusCode" = 'EVSE_Shutdown' or

t104 'EVSE_UtilityInterruptEvent' in message PowerDeliveryRes <8b>.
+ The EV may enable the EV IMD, if any.
t104 » t107 | ° If the EVSE has not received a SessionStopReq <10a> message 20 s after sending the
PowerDeliveryRes <8b> message, the EVSE shall trigger an error shutdown.

* The EV shall change the CP state to B after receiving message PowerDeliveryRes <8b>.

NOTE 5 If the EV decides not to perform welding detection, it proceeds to t106.

+ The EV may actuate the EV disconnection device multiple times during welding deteaction.

»+ The EV may send multiple WeldingDetectionReq <9a> messages in order to read the pregdent

t104 » t106 voltage at side B measured by the EVSE in the WeldingDetectionRes <9b> messages.

+ The EVSE shall check if the CP state changed to state B before sending\the/first
WeldingDetectionRes <9b> message.

*+ The EV completes welding detection, if performed.

* The EV shall open the EV disconnection device.

106

NOTE 6 Opening of the EV disconnection device starts the reduction of the present voltage pt

side B by passive discharge because the EVSE has not yet'received message SessionStopReq

<10a>.

+ The EV shall send the SessionStopReq <10a> message after it has opened the EV
disconnection device.

+ If using DIN SPEC 70121:2014, the EV sending the SessionStopReq <10a> message will
terminate the communication session.

107 + Ifusing ISO 15118-2:2014, the EV may,“in message SessionStopReq <10a>, use paramejer
— "ChargingSession" = 'Pause’.t¢initiate a communication session pause, or
— "ChargingSession" = 'Pause! if the EVSE sent parameter "EVSEStatusCode"
='EVSE_UtilityInterruptEvent' in one of the CurrentDemandRes <7b> messages or in the
PowerDeliveryRes <8b>"'message, or
— "ChargingSession™.="Terminate' to terminate digital communication.See IEC 61851-24.

»+ The EVSE shall;if A" s or less, reduce and maintain the present voltage at side B betweer
DC+ and DC~< 60 V DC.

t107 » t108

NOTE 7 The EV.SE can actively discharge the side B because the EV has opened the EV

disconnectionidevice.

* The'EVSE shall send the SessionStopRes <10b> message.

108

+ Jf\using ISO 15118-2:2014, the EVSE shall turn off its CP oscillator.

=\, The EV should unlock the vehicle connector after the SessionStopRes <10b> message is
received. The requirements for unlocking are defined in ISO 17409.

« If supported by the EVSE, the EV may wake up the EVSE and re-initiate a communication
session (see CC.5.2). The communication session shall restart after the restart process aj t1
in-the-normal-startup-sequence+see-GC3-2)-

t108 » t110

« If digital communication according to ISO 15118 is used, the EV may request a pause (see
CC.3.5). The communication session shall restart after the pause process at t1 in the normal
startup sequence (see CC.3.2).

* Any subsequent re-initiation of a new communication session shall use the restart sequence
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.

109 + If using DIN SPEC 70121:2014, the EVSE shall turn off its CP oscillator 1,5 s after sending
the SessionStopRes <10b> message.

* Un-mating the vehicle connector changes the CP state from B to A.

t110
* The limitations of the disabled side B are not required.



https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 229 -

CC.3.4 Error and emergency handling
CC.3.4.1 General

The EV supply equipment and EV shall have means to initiate error or emergency shutdowns.

NOTE An error shutdown is to prevent damage to the equipment. An emergency shutdown is to protect the user
from a hazardous situation.

Table CC.10 gives an overview of the error and emergency shutdown cases defined in this
document.

Table CC.10 — Overview of error and emergency shutdown cases

Type of shutdown Case
Cable check errors (6.3.1.105 and CC.4.1.4)

Insulation monitoring during energy transfer (CC.4.1.6)

Protection against overvoltage at side B between DC+and DC—
(see 6.3.1.106.3)

Overtemperature handling (101.2.3.2)

Error shutdown o .
Check of the plausibility of the values provided by the thermal

sensing (101.2.3.3)

Short-circuit before energy transfer<(6.3.1.109)

Maximum voltage between side/B live parts (DC+/DC-) and the
protective conductor in conditions with a single fault to protective
conductor (6.3.1.112.2)

Loss of electrical contihuity of the control pilot conductor (CC.4.3)

Loss of electrical continuity of the proximity detection conductor
(CC.4.4)

Overcurrent-protection (CC.6.4)

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

Emergency shutdown (6.3,1c106.2)

Control circuit supply integrity (6.3.1.108)

Loss of electrical continuity the protective conductor (6.3.1.2 and
CC.4.7)

Short-circuit protection (13.101)

If error shutdown does not work properly (CC.3.4.2)

Othi; reasgns for error or emergency shutdowns are specified in the respective djgital
cominunijcation protocol as defined in IEC 61851-24.

CC.34.2—EVsupply equipmentand EV-initiated error shutdown

Sequence diagrams and descriptions for EV supply equipment and EV initiated error shutdown
based on ISO 15118-2:2014 and DIN SPEC 70121:2014 are shown in Figure CC.7 and
Table CC.11.

If the digital communication is based on DIN SPEC 70121:2014 and an error occurs during
energy transfer, the EV can initiate an error shutdown as defined in the sequence diagram and
description in Figure CC.8 and Table CC.12. In this case, the EV can enter the welding
detection phase.

After the completion of an error shutdown, the EV shall not induce voltages at side B more than
the values specified in 6.3.1.113.3.
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Table CC.11 — Sequence description for EV supply equipment
and EV initiated error shutdown

Timestamp Description
* General pre-condition: Any digital communication messages between the EV and EVSE.
» t200 » Preconditions for EV initiated error shutdown: CP state B, C or D.

* Preconditions for EVSE initiated error shutdown: CP oscillator ON.

* Occurrence of error shutdown condition detected by the EV or EVSE (for example, the EV
triggers an error shutdown via digital communication, digital communication loss or closing of
the data link/TCP connection). See Table CC.10.

NOTE 1 When using DIN SPEC 70121:2014, if an error condition occurs before energy transgfer,

the EV proceeds to t305 in Table CC.12, by sending a SessionStopReq <10a> message(

NOTE 2 When using DIN SPEC 70121:2014, if an error condition occurs during energy-trangfer,

200 the EV proceeds to t300 in Table CC.12, by sending a PowerDeliveryReq <8a> message.

* The trigger time starts from this moment.

NOTE 3 Some trigger times for EV initiated error shutdown depends on digital communicatign

requirements. See IEC 61851-24.

For an EV initiated error shutdown:

+ The EV may open the EV disconnection device. In this case/the*EV shall not re-close the|EV
disconnection device.

» Duration of the trigger time of the EVSE. See CC.3.4 for’the specific requirements for each

t20q » t201
error shutdown.

* The EVSE performs the error shutdown.

201 * The timing requirements of 6.3.1.113.3 (performmance time) starts from this moment.

*+ The EVSE shall disable the EVSE IMD, if.not already done.

* The EVSE shall reduce the present current at side B to <5 A DC and disable side Bin 1 § or

t201 » t202 -
less, if not already done.

« The EVSE shall, in 2,5 s or less, reduce the present voltage at side B to < 60 V DC between
— DC+ and DC—,

t201 » t206
— DC+ and PE, and
- DC-and PE.

* The present current at side B shall be <5 A DC and remain <5 A DC.

+ If not already-done, the EVSE shall stop the overvoltage protection according to 6.3.1.104,
and thens-the EVSE shall disable side B, and open the EVSE disconnection device, if any

During (@anyEVSE initiated error shutdown:

202 + «lf\digital communication is still operational, the EVSE shall send parameter "ResponseCodge"
="'FAILED' in the next response messages. See IEC 61851-24:2023.

Buring an EV initiated error shutdown:

+ If digital communication is still operational, the EVSE shall send message SessionStopRe|
<10b> if message SessionStopReq <10a> was received before t202. r

NOTE 4 See ISO 15118-2:2014 and DIN SPEC 70121:2014 for exception cases, if any.

* The EVSE shall turn off its CP oscillator between 300 ms and 500 ms after the present

t202 » t203 ” -
current at side Bis <5 A DC.

202 » 1207 | ° The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (for
example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.

* The EVSE shall turn off its CP oscillator.

If the EVSE turns off the CP oscillator before sending a response message with parameter

"ResponseCode" = 'FAILED', the EV will detect an EVSE initiated emergency shutdown (see

t203 6.3.1.113.3). The 300 ms delay should be sufficient for the EV to send and receive the digital

communication message.

« If the EVSE has not turned off its CP oscillator 2,5 s after the error is detected (t200), the EV
and EVSE shall trigger an emergency shutdown. See 6.3.1.113.3 for the timing requirements
for the EVSE regarding the present current at side B, disconnection device and CP oscillator.
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Timestamp Description
+ The EV shall open the EV disconnection device in 100 ms or less after the EVSE has turned
t203 » t204 g .
off its CP oscillator.
t204 + The EV shall open the EV disconnection device, if not already open.
* The EV shall change the CP state to B when it has opened the EV disconnection device.
t205
*+ The EV may enable the EV IMD.
+ The present voltage at side B between DC+ and DC- shall be <60 V DC.
During an EV initiated error shutdown:
t206

+ _If digital communication is still operational, the EVSE shall send message SessionStopRes
<10b> if message SessionStopReq <10a> was received after t202.

NOTE 5 See ISO 15118-2:2014 and DIN SPEC 70121:2014 for exception cases, if any.

+ If digital communication is still operational, the EV should unlock the vehicle connector affer
the SessionStopRes <10b> message is received. The requirements for unlocking are defiped

* Any subsequent re-initiation of a new communication session shall usetthe Testart sequenjce
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.

* Un-mating the vehicle connector changes the CP state from B to-A
207

» The limitations of the disabled side B of the EVSE are not required.
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Figure CC.8 — Sequence diagram for EV initiated error shutdown based on DIN SPEC
70121 during energy transfer
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Table CC.12 — Sequence description for EV initiated error shutdown based
on DIN SPEC 70121 during energy transfer

Timestamp Description

» t300 * Cyclic CurrentDemandReq/Res messages between the EV <7a> and EVSE <7b>.

« An EV, using DIN SPEC 70121:2014 as its digital communication protocol, triggers an EV
t300 initiated error shutdown by requesting the EVSE to disable side B by sending message
PowerDeliveryReq <8a> with parameter "ReadyToChargeState" = 'FALSE'.

» If the present current at side B is > 5 A DC, the present current at side B shall be <5 A DC in

t300 > 301 1 s or less and remain <5 A DC.

+ The EV may open the EV disconnection device after the present current is <5 A DC and after
t30q > 1303 The message PowerDelliveryReq <8a> has been sent. In this case, the EV shall not re-cloge
the EV disconnection device.

» If not already done, the EVSE shall stop the overvoltage protection according to 6.3.1.104,
and then, the EVSE shall disable side B, and open the EVSE disconnection device,/if any

NOTE 1 |If the EVSE disables side B while the present current at side B is > 0 A D€, the pregent

301 voltage at side B drops to the battery system voltage because the EV disconn€gction device is|still
closed.
* The EVSE shall disable the EVSE IMD.
301 » 1307 | ° The disabled side B of the EVSE shall have equivalent electricalproperties/behaviour (fon
example, impedance, discharge rate, etc.) as the circuit described’in CC.2.4.
* The EVSE shall communicate that the present current at side-B is < 5 A DC and has disaljled
302 side B by sending parameter "EVSEStatusCode" = 'EVSE_Shutdown' in message
PowerDeliveryRes <8b>.
t30d » 1305 | ° If the EVSE has not received a SessionStopReq <108a> message 20 s after sending the
1 PowerDeliveryRes <8b> message, the EVSE shall trigger an EVSE initiated error shutdown.

+ The EV shall change the CP state to B after.feceiving message PowerDeliveryRes <8b>.
303 *+ The EV may enable the EV IMD, if any.
NOTE 2 If the EV decides not to performcwelding detection, it proceeds to t304.

+ The EV may actuate the EV disconnection device multiple times during welding detection.

»+ The EV may send multiple WeldingDetectionReq <9a> messages in order to read the pregdent
t303 » t304 voltage at side B measured by.the EVSE in the WeldingDetectionRes <9b> messages.

+ The EVSE shall check if thesCP state changed to state B before sending the first
WeldingDetectionRes <9b> message.

*+ The EV completes«welding detection, if performed.

* The EV shall opentthe EV disconnection device.

304 NOTE 3 The opening of the EV disconnection device starts the reduction of the present volthge
at side B by passive discharge because the EVSE has not yet received message
SessionSiepReq <10a>.

+ The EV shall send the SessionStopReq <10a> message after it has opened the EV

305 disconnection device.

«{ /. The EV initiates digital communication termination by sending message SessionStopReq
<10a>.

« The EVSE shall, in 1 s or less, reduce the present voltage at side B between DC+ and DQ- to

<60V DC.

NOTE 4 The EVSE can actively discharge side B because the EV has opened the EV
disconnection device.

t309 » 306

*+ The EVSE shall send the message SessionStopRes <10b>.

t306
* The EVSE shall turn off its CP oscillator according to IEC 61851-24.
* The EV should unlock the vehicle connector after the SessionStopRes <10b> message is
received. The requirements for unlocking are defined in ISO 17409.
t306 » t307 L o .
* Any subsequent re-initiation of a new communication session shall use the restart sequence
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.
1307 * Un-mating the vehicle connector changes the CP state from B to A.

* The limitations of the disabled side B of the EVSE are not required.
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CC.3.4.3 Emergency shutdown executed by the EV or the EV supply equipment

The sequence and description of an emergency shutdown executed by the EV are shown in
Figure CC.9 and Table CC.13.

The sequence and description of an emergency shutdown executed by the EV supply equipment
are shown in Figure CC.10 and Table CC.14.

Both the EV supply equipment and the EV must communicate, by means of basic signalling,
that an emergency shutdown condition was detected. In this case, the EV supply equipment
and the EV execute the emergency shutdown independently, synchronized with basic signalling.

The diagrams show multiple scenarios for emergency shutdown conditions, as detected by the
EV supply equipment or EV.

Aftenl the completion of an emergency shutdown, the EV shall not induce voltages at sifle B
morg than the values specified in 6.3.1.113.4.

NOTH The EV cannot enter the welding detection phase, nor can it perform a welding.detection based on voltages
at side B more than the values specified in 6.3.1.113.4.
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Figure CC.9 — Sequence diagram for an emergency shutdown executed by the EV
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Table CC.13 — Sequence diagram an emergency shutdown executed by the EV

Timestamp Description
* General pre-condition: Any digital communication messages between the EV and EVSE.
> 1400 * Pre-conditions for emergency shutdowns executed by the EV: CP state C/D and CP oscillator
on (5 % PWM)

* Occurrence of the first emergency shutdown condition:

— Scenario 1: Occurrence of a fault that can be detected by the EV (for example, internal
fault of the EV, loss of electrical continuity of the protective conductor without leaving CP
state C or D, etc). The fault has not been detected by the EVSE.

— Scenario 2: The EVSE Initiates an emergency shutdown by turning off the CP oscillatdr
(100 % PWM). The fault has not been detected by the EV.

— Scenario 3: Occurrence of a fault detected by both the EV and EVSE. For example, when
S,2 is closed and the CP state changes to states A/B/E/F or Invalid from the ‘EV

400 . . - v
perspective (for example, loss of electrical continuity of the control pilot éonductor or Ipss
of electrical continuity of the proximity detection conductor).

When the EV detects an emergency shutdown condition, it shall not rely on\digital communicgtion

from the EVSE, as a fault condition may disturb digital communication, ox basic signalling

between the EV and EVSE.

NOTE 1 The timing requirements in this sequence are based op-the occurrence of the first

emergency shutdown condition detected by the EV. There might be subsequent emergency

shutdown conditions.

Scenario 1:

+ In case the EV detects an internal fault, the EV'shall open S,2 as specified by the EV
manufacturer.

* In case of losing of electrical continuity of\the protective conductor without leaving CP stafe C
or D (from point A to the EV, see Figuke €C.1 and Figure CC.2), the EV shall trigger an
emergency shutdown in 150 ms or less.” See CC.4.7.

t40q » t401 ’

Scenario 2:

* In case the EVSE turned off/the CP oscillator, the EV shall trigger an emergency shutdowp in
50 ms or less.

Scenario 3:

* In case of an unexpected CP state change, the EV shall trigger an emergency shutdown ip 50
ms or less. See*'CC’4.3.

401 + The EV triggers the emergency shutdown.
t401 » t402 | * The EV-shall open S,,2 in 10 ms or less.

*  The.EV opens S, 2.

402 +«( .The EV may open the EV disconnection device. In this case, the EV shall not re-close the|EV
disconnection device.

* The EV shall either
— open the EV disconnection device in 100 ms or less after the present current at side B is

<5 ADC ar

— open the EV disconnection device 1,1 s after triggering an emergency shutdown,
whichever results in the shortest time to open the EV disconnection device.

t401 » 1403

NOTE 2 In an emergency shutdown, the EVSE has reduced the present current at side B to <5

A DC in 30 ms or less after t401. The EV has sufficient time to open the EV disconnection device

without a present current at side B.

NOTE 3 Legacy EVSEs, according to IEC 61851-23:2014, can take up to 1 s to reduce the

present current at side B to <5 A DC in case the CP state changes from state C/D to state B.

* Both the EV and EVSE may try to maintain digital communication.

t401 > 1405 | . |f the EV or EVSE send a digital communication message, the request message sent by the
EV shall contain parameter "EVReady" = 'False'.
t403 *+ The EV opens the EV disconnection device.
t403 » *+ The EV may enable the EV IMD, if any.
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Timestamp Description
t404 See t505 in Table CC.14 (emergency shutdown executed by the EVSE)
The EV may unlock the vehicle connector. The requirements for unlocking are defined in
ISO 17409.
t404 » t405
Any subsequent re-initiation of a new communication session shall use the restart sequence
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.
t405 Un-mating the vehicle connector changes the CP state from B to A.
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Figure CC.10 — Sequence diagram for an emergency shutdown
executed by the EV supply equipment
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Table CC.14 — Sequence diagram an emergency shutdown executed

by the EV supply equipment

Timestamp Description
* General pre-condition: Any digital communication messages between the EV and EVSE.
» t500
* Pre-condition for an emergency shutdown executed by the EVSE: CP oscillator on.
* Occurrence of the first emergency shutdown condition:

— Scenario 1: The EV initiates an emergency shutdown by opening S,,2 (for example,
internal fault of the EV, loss of electrical continuity of the protective conductor without
leaving CP state C or D, etc.). The fault has not been detected by the EVSE.

— Scenario 2: Occurrence of a fault that can be detected by the EVSE (for example, intefnal
fault detected by EVSE). The fault has not been detected by the EV.

— Scenario 3: Occurrence of a fault detected by both the EV and EVSE. For example, the
CP state changes to states A/B/E/F or Invalid from the EVSE perspective (for,examplq,

500 loss of electrical continuity of the protective conductor, loss of electrical cantinuity of the
control pilot conductor or loss of electrical continuity of the proximity detection conductor).
When the EVSE detects an emergency shutdown condition, it shall not rety.on digital
communication from the EV, as a fault condition can disturb digital communication or basic
signalling between the EV and EVSE.
NOTE 1 The timing requirements in this sequence are based on_the occurrence of the first
emergency shutdown condition detected by the EVSE. There might be subsequent emergenc
shutdown conditions.
In an emergency shutdown executed by the EV (scenario N, the EV may open the EV
disconnection device as soon as it detected the fault condition.
+ The EVSE shall trigger an emergency shutdown®in the trigger times or less specified for epch
fault. See Table CC.10.
* In case the EVSE detects an internal fault*not specified in Table CC.10, the EVSE shall
t50q » t501 trigger an emergency shutdown as specified by the EVSE manufacturer.
NOTE 2 The trigger time is the time between the occurrence of a fault and the moment that pn
emergency has to be triggered by the.EVSE. These times are specified for each fault in
Table CC.10.
501 *+ The EVSE has triggered ah‘emergency shutdown.
NOTE 4 Point in time that.cannot be physically measured at the vehicle connector.
t501 » t502 | = The EVSE shall turn+off its CP oscillator in 10 ms or less.
t501 » t503 | ° The EVSE shall reduce the present current at side B to < 5 A DC and disable side B in 20| ms
or less, if not already done. See 6.3.1.113.4.
+ The E¥SE'shall, in 1 s or less, reduce the present voltage at side B to < 60 V DC betweer
— DG+ and DC-,
t501 » t506
<< DC+ and PE, and
- DC-and PE.
+ The EVSE turns off its CP oscillator to indicate an EVSE initiated emergency shutdown.
502 NOTE 5 The timing requirements of 6.3.1.113.4 (performance time) start from this moment.
*+ The EVSE shall disable the EVSE IMD, if not already done.
Scenario 2:
t502 > t504 | . The EV shall change the CP state from C/D to B by opening S,,2 in 50 ms or less after the CP
oscillator is turned off.
* Both the EV and EVSE may try to maintain digital communication.
t502 > t507 | . |f the EV or EVSE send a digital communication message, the response message sent by the
EVSE shall contain parameter "ResponseCode" = 'FAILED'.
*+ The EVSE has reduced the present current at side B to <5 A DC.
t503 * If not already done, the EVSE shall stop the overvoltage protection according to 6.3.1.106,
and then, the EVSE shall disable side B, and open the EVSE disconnection device, if any.
503 » 1507 | ° The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (for

example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.
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Timestamp Description
Scenario 2:
t504 .
« The EV opens S,,2. See t402 in Table CC.13 (emergency shutdown executed by the EV).
+ See t403 in Table CC.13 (emergency shutdown executed by the EV).
t505 NOTE 6 The EVSE can assume the EV opened the EV disconnection device 160 ms after
turning off the CP oscillator or after the CP state changed from state C/D to states A/BCE/F or
Invalid. After this time, the EVSE can proceed to actively discharge side B.
t506 * The present voltage at side B between DC+ and DC-is < 60 V DC.
+ See t404 » t405 in Table CC.13 (emergency shutdown executed by the EV)
504 » t507 |, Any subsequent re-initiation of a new communication session shall use the restart sequenjce
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.
* Un-mating the vehicle connector changes the CP state from B to A.
507
* The limitations of the disabled side B of the EVSE are not required.
CC.3.5 Pause by EV supply equipment using ISO 15118-2:2014

CC.3

The
ISO

CC.3

If th

comimunication session to perform the cablé‘check phase, pre-charge phase and en

trang

.5.1 General

sequences specified in CC.3.5 are only applicable .for, 'EV supply equipment
15118-2:2014.

.5.2 Pause before cable-check phase executed by EV supply equipment using
ISO 15118-2:2014

e EV supply equipment does not have."power available at the beginning of]

EV s
avail

The
equi

fer stage, the EV supply equipment can perform a pause before cable-check phase,
pply equipment will trigger a restart of the communication session as soon as it has p
ble. This sequence is only applicable for ISO 15118-2:2014.

sequence and description of-pause before cable-check phase executed by the EV sy
bment are shown in FigurenCC.11 and Table CC.15.
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by EV supply equipment using ISO 15118-2:2014
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Table CC.15 — Sequence description for pause before cable-check phase

by EV supply equipment using ISO 15118-2:2014

Timestamp Description
» 600 * The present voltage at side B shall be < 60 V DC according to 6.3.1.113.1.

+ The vehicle connector is mated to the vehicle inlet, which changes the CP state from A to B.

+ Aifter the CP state changed to B and the PP is detected (Sg3 closed in case of configuration
EE), the EV should lock the vehicle connector in the vehicle inlet.

1600 - After the CP state changed to B, the EVSE shall disable the EVSE IMD, disable side B and
open the EVSE disconnection device, if any.

« After the CP state changed to B, the EV may try to set up a data link as defined in
IEC 61851-24.

» The EVSE shall not trigger an error shutdown due to the present voltage at side B (includifpg
negative voltages).

t6po » When the vehicle connector is mated to the vehicle inlet, these voltages can bé.caused by the|EV
1603 requirements for unmated conditions in ISO 17409:2020, 6.5.2. EV supply equipment based o
IEC 61851-23:2014 shall trigger a shutdown if the present voltage at side B~is > 60 V DC in thpe
first ChargeParameterDiscoveryReq <3a> message.
t6bo » « If the EV tried and failed to lock the vehicle connector, the EV shall notify the EVSE with
1604 parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in the next communicated
message that contains this parameter, according to IEC 61851=24.
+ The disabled side B of the EVSE shall have equivalent.electrical properties/behaviour (for
t6po » example, impedance, discharge rate, etc.) as the cirduit'described in CC.2.4.
1608

» The EVSE shall not perform the overvoltage protection according to 6.3.1.106.

*+ The EVSE shall turn on its CP oscillator if theyEVSE is ready for energy transfer and if its CP
oscillator is not already on.

1601

* The EVSE shall maintain a CP duty cycle.of 5 % from the start of the data link setup until ¢nd
of communication session, unless a gertain condition requires a different CP duty cycle.

+ The EV shall establish the data |ink*as defined in IEC 61851-24 after it has verified that thq
EVSE has turned on its CP oscillator, if the data link is not already established.

NOTE 1 The data link could have been previously established due to a pause or renegotiatiop of

the communication session;

tep1 » + Digital communication.starts by the negotiation of an appropriate application layer protoco
602 between the EV <Xa> and EVSE <Xb>. See Table CC.6.

+ The EV and EVVSE exchange message pairs concerning session setup, services,
authentication; payment options and value-added services (if supported by the negotiated
applicationJayer protocol). According to IEC 61851-24, some message pairs are not necegsary
after a\pause or renegotiation, for example, authentication or payment options.

1602 *  The EV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLimit"
(amongst other parameters) with the first ChargeParameterDiscoveryReq <3a> message.
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Timestamp Description

* The EVSE shall perform a compatibility check. See CC.5.6.

+ The EVSE shall check if the absolute value of the present voltage at side B between DC+ and
DC-is < 60 V DC and shall send message ChargeParameterDiscovery <3b> with parameter
"EVSEProcessing" = 'Ongoing' if the absolute value of the present voltage at side B is 2 60 V
DC.

*+ The EVSE shall send parameters "EVSEMaximumVoltageLimit", "EVSEMinimumVoltageLimit",
"EVSEMaximumCurrentLimit" and "EVSEMinimumCurrentLimit" (amongst other parameters) in
message ChargeParameterDiscoveryRes <3b> considering the compatibility check. See
CC.5.6 on how to calculate these values.

+ The EVSE shall send parameter "EVSEStatusCode" = 'EVSE IsolationMonitoringActive' in the
"ChargeParameterDiscoveryRes <3b>" messages, unless the EVSE wants to perform a
shutdown. The EV is recommended to continue the communication session if the EVSE sepds
ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode/"s
‘EVSE_Ready’ or ‘EVSE_NotReady’.

NOTE 2 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatusCode" =

"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsolationMonitoringActive" in

ChargeParameterDiscoveryRes <3b> messages.

+ If the EVSE replies with parameters "ResponseCode" = 'OK' and "EVMSEProcessing" =
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the EV-and EVSE may updatq the

b2 » parameters sent in the next ChargeParameterDiscoveryReq/Res‘messages.
1603 NOTE 3 The EVSE can use "EVSEProcessing" = 'Ongoing' for ather reasons. Example: load
management, etc.

+ If the EV sends parameter "EVErrorCode" = 'FAILED¢.ChargerConnectorLockFault' in a
ChargeParameterDiscoveryReq <3a> message, the(EVSE should respond with cyclic
ChargeParameterDiscoveryRes <3b> messages{with parameters "EVSEProcessing"
=’0Ongoing’ and "ResponseCode" = 'OK’ to give the EV additional time to solve the fault in|the
locking mechanism. See CC.5.6 for additioral conditions for the EV supply equipment to s¢nd
"EVSEProcessing" = 'Ongoing’ during cyelic ChargeParameterDiscoveryReq/Res messages.

The EVSE should inform the user how to improve the locking process. For example, by indicafing

how to properly mate the vehicle connector in the vehicle inlet.

+ 1S0O 15118-2:2014 does not specify the possibility to update the parameters in subsequent|
ChargeParameterDiscoveryReg/Res messages; however, it is recommended for the EVSE|not
to perform a shutdown if the EV changes the parameters.

+ To improve interoperability, the EVSE shall tolerate the EV changing CP state to C/D during
cyclic ChargeParameterDiscoveryReqg/Res messages. If the EV changes back to CP state B,
the EVSE shall trigger an EVSE initiated emergency shutdown. See CC.3.4.3.

Requirement [V2G2<912] in ISO 15118-2:2014 and a similar requirement in outdated versions of

SAE J1772 dovnot specify that the EV shall receive a ChargeParameterDiscoveryRe <3b> with

parameter “EVVSEProcessing" = “Finished"” before changing the CP state from state B to state
C/D, leading/to this unwanted behaviour.
+ Ifthe absolute value of the present voltage at side B is < 60 V DC, the EVSE shall send thg
EVthe result of the compatibility check and trigger for a communication session pause befpre
cable-check phase in message ChargeParameterDiscoveryRes <3b> using parameters
"EVSEStatusCode" = 'EVSE_IsolationMonitoringActive', "EVSEProcessing" = 'Finished', and
— "ResponseCode" = 'OK', "EVSENotification" = 'StopCharging', and "NotificationMaxDelgay"
='0" if the compatibility check was completed successfully and the EVSE has no power
available or

— "ResponseCode" = 'Failed_WrongChargeParameter' if the compatibility check was
completed and failed, triggering an EVSE initiated error shutdown.

NOTE 4 A ChargeParameterDiscoveryRes <3b> message with "ResponseCode" =

t603 'Failed_WrongChargeParameter' and parameter "EVSEProcessing" = 'Ongoing’, will trigger an

EVSE initiated error shutdown. See error handling specifications for the digital communication
standards in IEC 61851-24.

If the absolute value of the present voltage at side B is not < 60 V DC at the end of the
compatibility check (based on the timing requirements of IEC 61851-24), the EVSE cannot send a
ChargeParameterDiscoveryRes <3b> message with parameter "EVSEProcessing" = 'Finished'. In
this case, the EV shall trigger an error shutdown.

NOTE 5 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatusCode" =
"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages. The EV is recommended to continue the
communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messages with
parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSE_NotReady’.



https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 — 245 -

Timestamp

Description

t603 »
t604

The EV may lock the vehicle connector in the vehicle inlet.

The EV shall not send messages CableCheckReq <4a> and PreChargeReq <5a>.

NOTE 6 The EV does not send messages CableCheckReq <4a> and PreChargeReq <5a>
because the EVSE has indicated that it has no power available.

t603 »
t607

The EV shall not change to CP state C/D during the communication session pause.

t603 »

The EVSE shall trigger an error shutdown if the present voltage at side B between DC+ an
DC-is <—60 V DC for 400 consecutive ms or more.

d

The EV. shall not send messages r‘nhlnr‘hnpl(rx’nn da> and Drnr‘hnrnnPnn <Ba>_butinst

1604

the EV shall send message PowerDellveryReq <8a> with " ChargeProgress = 'Stop".

NOTE 7 The EV does not send messages CableCheckReq <4a> and PreChargeReq <5a>{ a
EVSE has indicated that it has no power available.

If the EV tried and failed to lock the vehicle connector, the EV shall trigger anfEVinitiated
error shutdown with parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in
message PowerDeliveryReq <6a>.

ad

5 the

1605

The EVSE shall send message PowerDeliveryRes <8b> with parameters "EVSEStatusCod
'EVSE_Shutdown', "EVSENOatification" = 'StopCharging', and "NotifieationMaxDelay" = '0".

o
"

1606

The EV shall send message SessionStopReq <10a> with parameter "ChargingSession" =
'Pause’.

1607

The EVSE shall send message SessionStopRes <10b>agcording to IEC 61851-24.
The EVSE shall turn off its CP oscillator according toX|lEC 61851-24.

tep7 »
1608

Duration of the communication session pause.

If the EV or EVSE want to stop the communication session, the EV or EVSE, respectively,
shall end the pause by performing a restart (see CC.5.2), followed by a normal startup (se
» t2 in Table CC.8) and then a normal shutdown (see CC.3.3).

If the EV or EVSE want to resume th&’communication session, the EV or EVSE, respectivg
shall end the pause by performing'a restart (see CC.5.2) followed by a normal startup (seg
CC.3.2).

If the vehicle connector is un<mated, the EVSE shall terminate the data link according to
IEC 61851-24.

e t1

ly,

1608

The EVSE shall turn onvits CP oscillator according to IEC 61851-24, to indicate to the EV t
power is now available.

The EVSE shall continue to t1 in the normal startup sequence CC.3.2.

hat

CC.3.5.3

Pause after pre-charge phase and before energy transfer stage by EV supply
equipment using 1ISO 15118-2:2014

In cgdse the EV*supply equipment has power available at the beginning of the communic

sessjon tosperform cable-check phase and pre-charge phase but not energy transfer stage,

EV qupplyequipment can perform a pause after pre-charge phase and before energy tra
stage\This case allows the EV supply equipment to verify that the insulation value is

Ation
the
nsfer

valid

before the pause. If the cable-check phase fails, the user is notified before the pause that the
EV supply equipment is not safe and can proceed to another EV supply equipment. This
sequence is specified for ISO 15118-2:2014.

The sequence and description of pause after pre-charge phase and before energy transfer

stage executed by the EV supply equipment using

Figure CC.12 and Table CC.16.

ISO 15118-2:2014 are shown in
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Table CC.16 — Sequence description for pause after pre-charge phase and before
energy transfer stage by the EV supply equipment using ISO 15118-2:2014

Timestamp Description
» t700 * The present voltage at side B shall be < 60 V DC according to 6.3.1.113.1.

« The vehicle connector is mated to the vehicle inlet, which changes the CP state from A to B.

+ After the CP state changed to B and the PP is detected (Sg3 closed in case of configuration
EE), the EV should lock the vehicle connector in the vehicle inlet.

t700 - After the CP state changed to B, the EVSE shall disable the EVSE IMD, disable side B and
open the EVSE disconnection device, if any.

« After the CP state changed to B, the EV may try to set up a data link as defined in
IEC 61851-24.

« The EVSE shall not trigger an error shutdown due to the present voltage at side. B/ (including
negative voltages).

t700 » t703 | When the vehicle connector is mated to the vehicle inlet, these voltages can/be caused by the

EV requirements for unmated conditions in 6.5.2 of ISO 17409:2020. EV supply equipment

based on IEC 61851-23:2014 shall trigger a shutdown if the present voltage at side B is > 6qQ V

DC in the first ChargeParameterDiscoveryReq <3a> message.

« If the EV tried and failed to lock the vehicle connector, the EV, shall notify the EVSE with
parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockEault' in the next communichted

t700 » t704 message that contains this parameter, according to IEC £1851-24.

* The disabled side B of the EVSE shall have equivalent¢lectrical properties/behaviour (fdr
example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.

t700 » t718 | « The EVSE shall not perform the overvoltage protection according to 6.3.1.106.

* The EVSE shall turn on its CP oscillator if the EVSE is ready for energy transfer and if it
CP oscillator is not already on.

t701

* The EVSE shall maintain a CP duty cyele of 5 % from the start of the data link setup unti
end of communication session, unlgss a certain condition requires a different CP duty cyfle.

* The EV shall establish the data link as defined in IEC 61851-24 after it has verified that the
EVSE has turned on its CP oS8gillator, if the data link is not already established.

NOTE 1 The data link could\have been previously established due to a pause or renegotiatjon

of the communication session.

t701 » t702 | * Digital communication starts by the negotiation of an appropriate application layer protodol
between the EV.<Xa> and EVSE <Xb>. See Table CC.6.

« The EV and EVVSE exchange message pairs concerning session setup, services,
authentieation, payment options and value-added services (if supported by the negotiatefl
applicdtion layer protocol). According to IEC 61851-24, some message pairs are not
necessary after a pause or renegotiation, for example, authentication or payment optiong.

t702 *  TheEV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLimit'’
(amongst other parameters) with the first ChargeParameterDiscoveryReq <3a> message
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The EVSE shall perform a compatibility check. See CC.5.6.

The EVSE shall check if the absolute value of the present voltage at side B between DC+
and DC-is < 60 V DC and shall send message ChargeParameterDiscovery <3b> with
parameter "EVSEProcessing" = 'Ongoing’ if the absolute value of the present voltage at side
Bis =260V DC.

The EVSE shall send parameters "EVSEMaximumVoltageLimit",
"EVSEMinimumVoltageLimit", "EVSEMaximumCurrentLimit" and
"EVSEMinimumCurrentLimit" (amongst other parameters) in message
ChargeParameterDiscoveryRes <3b> considering the compatibility check. See CC.5.6 on
how to calculate these values.

t702 » t703

NOTE 2 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatisCode" =
"EVSE_Ready", "EVSE_NotReady", or "EVSE_lIsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages..

NOTE 3 The EVSE can use "EVSEProcessing" = 'Ongoing! for other reasons. Example: loa
management, etc.

The EVSE should inform the user howsto improve the locking process. For example, by
indicating how to properly mate the vehicle connector in the vehicle inlet.

SAE J1772'do not specify that the EV shall receive a ChargeParameterDiscoveryRe <3b> w
parameter 'EVSEProcessing" = “Finished” before changing the CP state from state B to sta
C/D, leading to this unwanted behaviour.

Requirement\[V2G2-912] in ISO 15118-2:2014 and a similar requirement in outdated versionF of

The EVSE shall send parameter "EVSEStatusCode" = 'EVSE_IsolationMonitoringActive' |n
the "ChargeParameterDiscoveryRes <3b>" messages, unless the EVSE wants to perforn] a
shutdown. The EV is recommended to continue the communication session if the EVSE
sends ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode
= ‘EVSE_Ready’ or ‘EVSE_NotReady’.

If the EVSE replies with parameters "ResponseCode" = 'OK' and(’)EVVSEProcessing" =
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the’EV and EVSE may updajte
the parameters sent in the next ChargeParameterDiscoveryReg/Res messages.

[oX

If the EV sends parameter "EVErrorCode" = 'FAILED, ChargerConnectorLockFault' in a
ChargeParameterDiscoveryReq <3a> messages the’EVSE should respond with cyclic
ChargeParameterDiscoveryRes <3b> messages, with parameters "EVSEProcessing"
='0Ongoing’ and "ResponseCode" = 'OK’ to~give the EV additional time to solve the fault
the locking mechanism. See CC.5.6 for additional conditions for the EV supply equipmenit to
send "EVSEProcessing" = 'Ongoing’ duting cyclic ChargeParameterDiscoveryReqg/Res
messages.

=}

ISO 15118-2:2014 does nof/specify the possibility to update the parameters in subsequept
ChargeParameterDiscoveryReqg/Res messages; however, it is recommended for the EVSE
not to perform a shutdown if the EV changes the parameters.

To improve interoperability, the EVSE shall tolerate the EV changing CP state to C/D duifing
cyclic ChargeParameterDiscoveryReq/Res messages. If the EV changes back to CP statg B,
the EVSE shalljtrigger an EVSE initiated emergency shutdown. See CC.3.4.3.

wr

h
e
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» If the absolute value of the present voltage at side B is < 60 V DC, the EVSE shall send the
EV the result of the compatibility check and trigger for a communication session pause after
pre-charge phase in message ChargeParameterDiscoveryRes <3b> using parameters
"EVSEStatusCode" = 'EVSE_IsolationMonitoringActive', "EVSEProcessing" = 'Finished’, and
— "ResponseCode" = 'OK', "EVSENotification" = 'StopCharging, and "NotificationMaxDelay"
='X"' (where X is different to 0) if the compatibility check was completed successfully and
the EVSE has no power available, or
— "ResponseCode" = 'Failed_WrongChargeParameter' if the compatibility check was
completed and failed, triggering an EVSE initiated error shutdown.
NOTE 4 A ChargeParameterDiscoveryRes <3b> message with "ResponseCode" =
Failed_vvrongChargeParameter and parameter "EVSEProcessing. = ongoing’, will trigger gn
t703 EVSE initiated error shutdown. See error handling specifications for the digital communjeatign
standards in IEC 61851-24.
If the absolute value of the present voltage at side B is not < 60 V DC at the end of+the
compatibility check (based on the timing requirements of IEC 61851-24), the EVSE_cannot sgnd
a ChargeParameterDiscoveryRes <3b> message with parameter "EVSEProcessing" = 'Finisijed".
In this case, the EV shall trigger an error shutdown.
The EVSE shall consider its timings for cable-check phase and pre-charge‘phase to define the
value for NotificationMaxDelay. A NotificationMaxDelay of 300 s is recommended.
NOTE 5 EVSEs based on IEC 61851-23:2014 can send parameter”EVSE_StatusCode" =
"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages. The EV is recommended to continue the
communication session if the EVSE sends ChargeParameterbBiscoveryRes <3b> messages with
parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSEWotReady’.
» If the EV and EVSE are not compatible, the EV, shall perform an EV initiated error shutdqwn.
See CC.3.4.2.
* The EV shall lock the vehicle connector in{the’vehicle inlet before changing the CP to stgte
C or D, if not already locked.
t70% » t704
« If the EV failed to lock the vehicle connector, the EV shall trigger an EV initiated error
shutdown with parameter "EVError€ode" = 'FAILED_ChargerConnectorLockFault' in the pext
communicated message.
* The EV shall disable the EV5IMD, if any.
03 » * The EVSE shall trigger anterror shutdown if the present voltage at side B between DC+ gnd
DC-is < -60 V DC fof.400 consecutive ms or more.
» After the EV has disabled the EV IMD and after checking that the vehicle connector is
locked, the EM'shall change the CP state from B to C/D by closing S, 2.
The common made and differential mode influences from the EV at side B (for example, welgling
t704 detection, 4MD, etc) should be removed before the EV changes the CP state from B to C/D bly
closing §,,2 because this can interfere with the IMD of the EVSE.
» After the CP state changed to C/D, the EVSE shall enable side B. The limitations of the
disabled side B of the EVSE are not required.
s * After checking that the vehicle connector is locked, the EV shall request cable and insulgtion
resistance check before pre-charge with CableCheckReq <4a>. See cable-check CC.4.1)2.
t704 »/t705 | . The EVSE shall check if the CP state changed to state C or D before sending the first
CableCheckRes <4b> message and before the present voltage at side B between DC+ apd
DC-is > 60 V DC.
* The EVSE shall check the functionality of the EVSE IMD. See CC.4.1.2 and CC.4.1.3.
* The EVSE shall check the insulation of side B and continuously report the insulation state
with parameter "EVSElsolationStatus" according to CC.4.1.4, "EVSEProcessing" =
t704 » 1706 'Ongoing', and "EVSEStatusCode" = 'EVSE_lsolationMonitoringActive' in message

CableCheckRes<4b>.

« The EVSE may perform other functions (for example, welding detection) while sending
parameters "EVSElsolationStatus" according to CC.4.1.4 and "EVSEProcessing" = 'Ongoing'
in message CableCheckRes<4b>.

t705

« The EVSE determines that the insulation resistance of side B is 2 100 kQ. See CC.4.1.1.
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» After completing the cable-check phase, the EVSE shall send message CableCheckRes
<4b> with parameters "EVSElsolationStatus" according to CC.4.1.4, "EVSEProcessing" =
'Finished', and

"EVSEStatusCode" = "Ready", if the insulation status is 'Valid' and there are no errors,
or
t706
— "ResponseCode" = 'FAILED', if the EVSE detects an error, in order to trigger an EVSE
initiated error shutdown.

« If the EVSE detects an error, the EVSE shall trigger an EVSE initiated error shutdown by
sending parameters "EVSElsolationStatus" according to CC.4.1.4 and "ResponseCode" =
'FAILED' in message CableCheckRes <4b>.

t70¢ » t707 | « The EVSE may keep a present voltage at side B.

* The EV shall send message PreChargeReq <5a>, with parameter "EVTargetVoltage’
depending on the present voltage of the battery system, to start the pre-charge stage. Sqe
CC.5.1.

t707

* Itis recommended that the EV sends the PreChargeReq <5a> messages with parameter
"EVTargetVoltage" ='0'".

*+ The EV and EVSE shall perform pre-charge according to CC.5.1.

t707 » t709 | * The EVSE shall control the present voltage at side B according-to‘the target voltage of the
EV in the PreChargeReq <6a> messages, and send the corresponding PreChargeRes <gb>
messages.
708 * The present voltage at side B reaches the target voltage of the EV between the tolerancgs
given in 101.1.2.
» The EV may adapt the target voltage of the EV/with’cyclic PreChargeReq/Res messages|to
t708 » t709 o
compensate for voltage deviation.

» If the EV decides to close the EV disconnection device, the EV shall close the EV
disconnection device only after verifying\that the absolute difference between the present
voltage at side B between DC+ and DC-"and the present voltage of the battery system i <
20 V DC. See CC.5.1.

t709

The EV should be protected against\the case that the polarity of side B is reversed.

- If the EV sent a target voltage of the EV "EVTargetVoltage" = '0' in the PreChargeReq <4a>
messages, the EV shall not close the EV disconnection device.

« The EV sends PowerDeliveryReq <8a> with parameter "ChargeProgress" = 'Stop' to initigte
the pause.

t710
NOTE 6 The pause‘can be initiated by the EV or by the EVSE with the NotificationMaxDelaly
value in ChargeParameterDiscovery.
711 » After regceiving the PowerDeliveryReq <8a> message, the EVSE shall disable the EVSE |[MD,
disable)side B and open the EVSE disconnection device, if any.
714 » t718 | ° The-disabled side B of the EVSE shall have equivalent electrical properties/behaviour (fdr
example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.

«* After disabling the pre-charge circuit, if any, and disabling the EVSE IMD, the EVSE shall
respond with message PowerDeliveryRes <8b>.

* The EVSE shall respond with message PowerDeliveryRes <8b> after it has

R — disabled its pre-charge circuit
— disabled side B and opened the EVSE disconnection device, if any, and
— disabled the EVSE IMD.
t713 « The EV may enable the EV IMD, if any.
* The EV shall maintain CP state C after receiving the PowerDeliveryRes <8b> message.
. The EV may perform welding detection of the EV disconnection device without sending
t713 » t714 . h

WeldingDetectionReq <9a> messages.

NOTE 7 If the EV decides not to perform welding detection, it proceeds with t711.

« The EV completes welding detection, if performed.

« The EV shall open the EV disconnection device.

t714

NOTE 8 The opening of the EV disconnection device starts the reduction of the present
voltage at side B by passive discharge because the EVSE has not yet received message
SessionStopReq <10a>.



https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 251 -

Timestamp Description
« The EV shall change to CP state B to indicate that the EV disconnection device is open.
t715
* The EV shall keep the vehicle connector locked.
t716 * The EV shall send the SessionStopReq <10a> message with parameter "ChargingSession" =
'Pause’.
*+ The EVSE shall, in 1 s or less, reduce the present voltage at side B to < 60 V DC between
— DC+ and DC-,
716 » 717 — DC+ and PE, and
— DC- and PE.
NOTE 9 The EVSE can actively discharge side B because the EV has opened the EV
disconnection device
* The EVSE shall send message SessionStopRes <10b> and pause the data link.
t717
« The EVSE shall turn off its CP oscillator according to IEC 61851-24.
* Duration of the communication session pause.
» If the EV or EVSE want to stop the communication session, the EVjor EVSE, respectively,
shall perform a restart to end the pause (see CC.5.2), followed by-a normal startup (see {1
» t2 in Table CC.8) and then a normal shutdown (see CC.3.3)!
» If the EV or EVSE want to resume the communication sessian, the EV or EVSE,
t717 » t718 respectively, shall end the pause by performing a restart (see CC.5.2) followed by a normal
startup (see CC.3.2).
* The EV may unlock the vehicle connector. It is recommended to keep the vehicle connecfor
locked.
» If the vehicle connector is un-mated, the EMSE'shall terminate the data link according to
IEC 61851-24.
*« The EVSE shall turn on its CP oscillateryaccording to IEC 61851-24, to indicate to the EV
718 that power is now available.

The EVSE shall continue to t1 in\the normal startup sequence CC.3.2.

CC.3.6 Renegotiation initiated by EV or EV supply equipment using ISO 15118-2:2014

In case the EV or EV supply equipment want to change the negotiated parameters
comimunicated in the initialiZation phase with ChargeParameterDiscoveryReqg/Res (for example,
rated boost current of the’EV supply equipment at side B, rated continuous power of the EV
supgly equipment at side\B) during energy transfer, the EV or EV supply equipment can trigger

com

a reﬂegotiation. This_sequence is only possible if using I1ISO 15118-2:2014 as a djgital
unication standard.

The pequencejand description of renegotiation initiated by the EV supply equipment are shown

in Figure €€:13 and Table CC.17.
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Figure CC.13 — Sequence diagram for renegotiation initiated by EV or EV supply
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Table CC.17 — Sequence description for renegotiation initiated
by EV or EV supply equipment using ISO 15118-2:2014

Timestamp Description
> 800 * Cyclic CurrentDemandReq/Res messages between the EV (CurrentDemandReq <7a>) and
EVSE (CurrentDemandRes <7b>).
« If the EV wants to start a renegotiation process of a communication session to change the
t800 negotiated parameters, the EV shall request a reduction of the present current at side B to 0
A in the next CurrentDemandReq <7a> messages.
« If the EVSE wants to start a renegotiation process of a communication session to change the
energy transfer parameters, the EVSE shall
— ramp down the present current at side B to <5 A DC, and
— adjust parameter "EVSEMaximumCurrentLimit" in the next CurrentDemandRes <7b>
messages according to the present current at side B.
t80Q » t801 | see 101.1.3, CC.5.5.4 and CC.5.5.6.
NOTE 1 EVs based on IEC 61851-23:2014 might not support renegotiatiomand directly go t
t101 without reducing the target current of the EV. The EVSE will interpret this as an EV initidted
error shutdown. See Table CC.10.
NOTE 2 The EVSE can limit the present current at side B ramp down+to —20 A/s to avoid
sudden load variations at side A (for example, supply network connection).
« If the EVSE wants to trigger a renegotiation process, the EV.SE shall send parameter
801 "EVSEStatusCode"="EVSE_Shutdown' and "EVSENotification" = 'ReNegotiation' in the nekt
CurrentDemandRes <7b> message when the present current at side B is <5 A DC.
* To trigger the renegotiation, the EV requests the EV.SE to disable side B by sending mesdage
802 PowerDeliveryReq <8a> with parameter "ChargeProgress" = 'Renegotiate’, after the currept is

<5ADC.

t804 » t807

« The EV may open the EV disconnection device after the present current at side B is < 5 A
and after the message PowerDeliveryReg <8a> has been sent.

« The EVSE shall stop the overvoltag&-protection according to 6.3.1.106, and then, the EVYE
shall disable side B, and open the EVSE disconnection device, if any.

803 NOTE 3 If the EVSE disables side B while the present current at side B is > 0 A DC, the prepent
voltage at side B drops to the présent voltage of the battery system because the EV
disconnection device is still-closed.

* The EVSE shall disable the EVSE IMD.
t804 » t809 | ° The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (for
1 example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.
* The EVSE shall communicate that the present current at side B is <5 A DC and has disaljled

side B"by‘sending parameter "EVSEStatusCode"="EVSE_Shutdown' in message
PowerDeliveryRes <8b>.

804
* «lhe'EVSE shall not turn off its CP oscillator during renegotiation.
»\ The EV may enable the EV IMD, if any.
* The EV shall maintain CP state C after receiving message PowerDeliveryRes <8b>.
« The EV may perform welding detection of the EV disconnection device without sending
t804 » 1805 - :
WeldingDetectionReq <9a> messages
NOTE 4 If the EV decides not to perform welding detection, it proceeds with t805.
« The EV completes welding detection, if performed.
*« The EV shall open the EV disconnection device.
t805
NOTE 5 The opening of the EV disconnection device starts the reduction of the present voltage
at side B by passive discharge because the EVSE has not yet received message
SessionStopReq <10a>.
« The EV shall change to CP state B to indicate that the EV disconnection device is open.
t806

* The EV shall keep the vehicle connector locked.
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« The EVSE shall, in 1 s or less, reduce the present voltage at side B to < 60 V DC between
— DC+ and DC-,

t806 » 1808 — DC+ and PE, and
- DC-and PE.

NOTE 6 The EVSE can actively discharge side B because the EV has opened the EV

disconnection device.

« The EV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLimit"

t807 (amongst other parameters) to limit the present current and voltage at side B with the first
ChargeParameterDiscoveryReq <3a3> message

« The EVSE shall check if the present voltage at side B between DC+ and DC-is < 60/ D¢
and shall send message ChargeParameterDiscovery <3b> with parameter "EVSEProcessing"
= 'Ongoing' if the present voltage at side B is > 60 V DC.

« The EVSE shall perform a compatibility check. See CC.5.6.

* The EVSE shall send parameters "EVSEMaximumVoltageLimit",
"EVSEMinimumVoltageLimit", "EVSEMaximumCurrentLimit" and "EVSEMinimumCurrentLimit"
(amongst other parameters) in message ChargeParameterDiscoveryRes'<3b> considering
the compatibility check. See CC.5.6 on how to calculate these valdes:

* The EVSE shall send parameter "EVSEStatusCode" = 'EVSE_IsolationMonitoringActive' i
the "ChargeParameterDiscoveryRes <3b>" messages, unless'the EVSE wants to perform ja
shutdown. The EV is recommended to continue the comnfunication session if the EVSE s¢nds
ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode" =
‘EVSE_Ready’ or ‘EVSE_NotReady’.

NOTE 7 EVSEs based on IEC 61851-23:2014 can,send parameter "EVSE_StatusCode" =

"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsplationMonitoringActive" in

t807 » tgog | ChargeParameterDiscoveryRes <3b> messages;

» If the EVSE replies with parameters "ResponseCode" = 'OK' and "EVSEProcessing" =
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the EV and EVSE may updatp
the parameters sent in the next ChargeParameterDiscoveryReq/Res messages.

NOTE 7 The EVSE can use "EVSERrocessing" = 'Ongoing' for other reasons. Example: loag

management, etc.

« 1SO 15118-2:2014 does not'specify the possibility to update the parameters in subsequen
ChargeParameterDiscoveryReg/Res messages; however, it is recommended for the EVSH
not to perform a shutdown if the EV changes the parameters.

* To improve interofperability, the EVSE shall tolerate the EV changing CP state to C/D duripg
cyclic ChargeParameterDiscoveryReq/Res messages. If the EV changes back to CP state| B,
the EVSE shalltrigger an EVSE initiated emergency shutdown. See CC.3.4.3.

Requirement[V2G2-912] in ISO 15118-2:2014 and a similar requirement in outdated versiong of

SAE J1772 do not specify that the EV shall receive a ChargeParameterDiscoveryRe <3b> with

parameter "EVSEProcessing" = “Finished” before changing the CP state from state B to statg

C/D,feading to this unwanted behaviour.

\/-If the present voltage at side B is < 60 V DC, the EVSE shall send the EV the result of thg
compatibility check in message ChargeParameterDiscoveryRes <3b> using parameters
"EVSEStatusCode" = 'EVSE_IsolationMonitoringActive', "EVSEProcessing" = 'Finished', and

"ResponseCode" = 'OK' if the compatibility check was completed successfully, or
—'ResponseCode’—FAtLtED—WrongChargeParameter—ifthecompatibitity checkwas
completed and failed, triggering an EVSE initiated error shutdown.

NOTE 8 A ChargeParameterDiscoveryRes <3b> message with "ResponseCode" =

'FAILED_WrongChargeParameter' and parameter "EVSEProcessing" = 'Ongoing', will trigger an

t808 EVSE initiated error shutdown. See error handling specifications for the digital communication

standards in IEC 61851-24.

NOTE 9 EVSEs based on IEC 61851-23:2014 can send parameter "EVSE_StatusCode" =
"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages. The EV is recommended to continue the
communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messages with
parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSE_NotReady’.

* The negotiated maximum values sent by the EVSE in the last ChargeParameterDiscoveryRes
<3b> shall be more than or equal to the applicable values in the CurrentDemandRes <7b>
messages during energy transfer. See CC.5.6.
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* If the EV and EVSE are not compatible, the EV shall perform an EV initiated error shutdown.
See CC.3.4.2.

* The EV shall lock the vehicle connector in the vehicle inlet before changing the CP to state C

or D, if not already locked.
t808 » t809
« If the EV failed to lock the vehicle connector, the EV shall trigger an EV initiated error

shutdown with parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in the next
communicated message.

* The EV shall disable the EV IMD, if any.

*« The communication session continues as in t4 of the normal startup sequence CC.3.2.
Q00
S AV vy

* The limitations of the disabled side B of the EVSE are not required.

CC.4 Safety related functions

CC.4.1 Safety measures for side B
CC.4.1.1 General

The gide B of the EV supply equipment shall implement the provisions for basic protection,|fault
protection and special protection as specified in 8.105.1.

CC.4.1.2 Cable-check phase

Requirements for protection against overvoltage at the Vehicle connector according to 6.3.1.106
do npt apply during the cable-check phase.

During the cable-check phase, the EV supply*equipment shall perform the following checkis.

— HRerform and finish the functional check of the IMD under a controlled voltage at sifle B
dccording to CC.4.1.3.

erform the insulation resistanice check under a controlled voltage at side B according to
C.4.1.4.

F
d
— HRerform the short-circuit.check before energy transfer according to 6.3.1.109.
¢
t
B

ptional: perform a welding check of the EV supply equipment disconnection device diiring
ne cable-check phase. If the EV supply equipment performs a welding detection, thep the
V supply equipment shall still comply with the requirements of 6.3.1.112.

If the results afLall the checks during the cable-check phase are "Passed" or "Valid", the EV
supgly equipment shall send message CableCheckRes <4b> with paramégters
"EV3ElsolationStatus" = ‘Valid’ and "ResponseCode" = ‘OK’, and "EVSEProcessing"
‘Finished-in the last "CableCheckReq" <4b> message.

During the cable-check phase, the EV supply equipment shall limit the present current at side
B to a maximum of 20 A.

In order to fulfil the timing requirements of the digital communication according to IEC 61851-24,
the EV supply equipment shall be able complete the cable-check phase (including measuring
the insulation state according to CC.4.1.4) within V2G_SECC_CableCheck_Performance_Time
(= 38 s according to DIN SPEC 70121:2014 and ISO 15118-2:2014).

In the cable-check phase, during the functional check of the IMD and the insulation resistance
check, the EV supply equipment shall apply a controlled present voltage at side B according to
the rated maximum voltage values communicated in the last set of
ChargeParameterDiscoveryReq/Res messages. See Formula (CC.1).
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VEV MAX_cPD is the rated maximum voltage of the EV communicated fin-the

VevdE_cablecheck IS the present voltage at side B during the functional check of the IMD

During the functional check of the IMD and the insulation resistance check,

The [EV supply equipment shall only.'send the last "CableCheckRes" <4b> message
parameter "EVSEProcessing" = ‘Finished’ after the present voltage at side B

Vev4E_cablecheck ¥V DC.

CC.4.1.3 Functional check of the insulation monitoring device

The [functional check ofithe IMD shall detect if the IMD is connected to the side B live
(DC+/DC-) and the- protective conductor, and that the IMD is capable of determining
insulation resistances between DC+ and the protective conductor, as well as between DC-
the protective eonductor. Failure of redundant connections needs to be verified by interru
all tHe IMD connections.

The functional check of the IMD shall not negatively influence the IMD and the side B ci
The [sid€ B circuit to be monitored shall not be directly earthed when the functional che
activated.
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VEVSE_cableCheck = MiN (Vey max_cpp * 90 V, Veyse max_cpp: 500 V),

if VEv_max_cpp < 500V

(CC.1)

VEVSE_cableCheck = MiN (1,1 X VEy max_cppr VEVSE_MAX_cPD):

if VEv_max_cpp > 500 V

ChargeParameterDiscoveryReq , expressed in volts;

communicated in the last ChargeParameterDiscoveryRes, expressg
volts;

the insulation resistance check, expressed,in volts.

the voltage deviation of the Viyse cablecheck Shall be between +5 % of the Vey yax |
ar £2 % of the Veyse max cpp: Whichever deviation/is less,

the impedance between DC+ and DC- should be less than 1 kQ to avoid addit
measurement errors of the IMD, and

the EV shall be able to withstand Veyse<gapiecheck in Poth normal and reverse polarity|.

last

Vevde mMAX_cpD is the rated maximum voltage of the EV supply equipment at sifle B

din

and

CPD:

onal

with
s <

parts
the
and
bting

cuit.

ck is

NOTE 1 During the functional check of the IMD, the requirements of 8.105.1 are applicable.

The result of the functional check can be as follows.

a) Unknown: Functional check of the IMD has not been executed yet. With this result, the EV

supply equipment shall not be allowed to continue to insulation resistance check according

to CC.4.1.4.

is allowed to continue to the insulation resistance check according to CC.4.1.4.

b) Passed: After the functional check of the IMD has been passed, the EV supply equipment
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c) Failed: The functional check of the IMD has failed. With this result, the EV supply equipment
shall not be allowed to continue to insulation resistance check according to CC.4.1.4. The
EV supply equipment shall trigger an error shutdown, with parameter "EVSElsolationStatus"
= ‘Fault’ and "ResponseCode" = ‘FAILED’, and "EVSEProcessing" = ‘Finished’ in the last
"CableCheckReq" <4b> message.

NOTE 2 The purpose of this functional check of the IMD is to check whether the IMD is capable of fulfilling its
monitoring function on side B of the EV supply equipment and not to check if the insulation resistance of side B is
less than a certain threshold.

NOTE 3 During the activation of the functional check of the IMD, the response time of the IMD can be extended as
long the extension of a response time of measurement does not occur during the energy transfer stage.

Comppliance is checked by CC.7.5.23 for the IMD measurement connections to the side)8 live
partg (DC+/DC-) and the protective conductor.

CC.4.1.4 Insulation resistance check

The |nsulation resistance check shall be performed only after a "Passed" result-of the funct|onal
chedk of the IMD according to CC.4.1.3.

During the insulation resistance check, the present voltage at side. B shall be as defingd in
CC.4.1.2 for 1 s or more.

The jnsulation states of parameter "EVSElsolationStatus" in message "CableCheckRes" ¥4b>
can be as follows.

valid: The IMD has not finished the insulation/nesistance check. The EV shall trigggr an
rror shutdown if the EV supply equipment maintains parameter "EVSElsolationStatys" =
Invalid’ in message "CableCheckRes" <4h>)at the end of the cable-check phase |(see
g¢Cc.4.1.2).

b) Malid: The measured insulation resistance between side B live parts (DC+/DC-) and the
protective conductor is 2 100 kQ (without negative tolerance). The EV supply equipment
hall continue with the cable-check phase if the IMD remains in "Valid" state and ghall
indicate the insulation state "Walid" to the EV by digital communication according to
IEC 61851-24.

c) Hault: The measured insufation resistance between side B live parts (DC+/DC-) and the
rotective conductor is <100 kQ (without negative tolerance). The EV supply equipment
hall trigger an errofishutdown before or at the end of the cable-check phase if the|IMD
etects a "Fault" State and shall indicate the insulation state "Fault" to the EV by djgital

mmunication according to IEC 61851-24.

a)

o —

Compliance is¢checked by CC.7.5.15.

CC.4.1.5 “Error shutdown upon first insulation fault

The
of a first insulation fault. An IMD according to IEC 61557-8 or equivalent shall be used to
perform insulation monitoring between DC+ and the protective conductor, as well as between
DC- and the protective conductor during the energy transfer stage. Insulation monitoring can
be performed by

— determining the total insulation resistance of side B live parts (DC+ and DC-) and protective
conductor, or

— separately determining the insulation resistance between side B live parts (DC+ and DC-)
and protective conductor.

The present insulation state (Valid, Fault) of side B shall periodically be sent to the EV by means
of digital communication, see IEC 61851-24.
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If the insulation resistance cannot be determined, for example, due to disturbances of the
measurement or if the IMD is not supplied, the EV supply equipment shall trigger and perform
an error shutdown.

NOTE In some cases, the insulation resistance cannot be determined because of an internal failure or external
factors, for example, if the capacitance in the EV is more than the expected value as defined in ISO 17409:2020.

The EV supply equipment shall react to both conditions 1 and 2 independently according to
Table CC.18.

Table CC.18 — Insulation states and EV supply equipment
reaction based om the Insutation resistance

EV supply equipment

andltlon 1 (asymmetric Condition 2 (symmetric Insulation state

insulation resistance)? insulation resistance)? reaction
Calse 3 and Case 4 Case 1 Valid Allow energytransfer
CaLe 5 and Case 6 Case 2 Fault Errorsshutdown

@ | See application of the test resistors in the test methods in CC.7.5.15 and CC.7.5.16.
Refistor values used in the test cases:

Symmetric insulation resistance test

20
Cake 1: Two test resistors R = 3008 h kQ

. +2%
Capge 2: Two test resistors R = 1000 ° kQ
Asymmetric insulation resistance test:

0,
Og“’ K

Cape 3: Test resistor R = 15 Q

20
Cape 4: Test resistor R = 1503 J kQ

20
Cape 5: Test resistor R = 1006r 4 kQ

0,
Capge 6: Test resistor R =10082 R kQ

Compliance is checked by CC.7.5.15 and CC.7.5.16.

CC.4.1.6 Insulation monitoring after the cable-check phase

During the'pre-charge phase and the energy transfer stage, the insulation resistance of side B
shall be.continuously monitored. The insulation states are shown in Table CC.18.

In case disturbances prevent a correct insulation resistance measurement by the IMD, the EV
supply equipment shall trigger an error shutdown in 30 s or less after the last valid insulation
resistance measurement.

In any other case, the EV supply equipment shall trigger an error shutdown in 10 s or less after
the occurrence of a fault according to Table CC.18.

NOTE 1 The EV supply equipment can issue an optical and/or acoustical signal to the user.

NOTE 2 1SO 17409:2020, 9.4, contains the requirement for the EV insulation resistance monitoring system to avoid
interference with the IMD of the EV supply equipment, from time t3 in Figure CC.5.

Compliance is checked by CC.7.5.16.
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CC.4.2 Vehicle coupler latching function

For all types of vehicle couplers according to Table CC.1, the vehicle inlet shall provide a
latching function to mitigate unintentional un-mating of the vehicle connector from the vehicle

inlet

The

during energy transfer.

requirement for the latching function is stated in ISO 17409.

CC.4.3 Loss of electrical continuity of the control pilot conductor

When an unintended transition from CP state C/D to state B/A, any other or an unknown state

occu

Comj

Whe
occu

CC.4

For

dete
eme
be in
Com

CC.4

The
6.3.1

CC.4

The

Com)

CC.4
The

rs, the EV supply equipment shall trigger an emergency shutdown in 10 ms or less;
pliance is checked by CC.7.5.4 and CC.7.5.17.

h an unintended transition from CP state C/D to state B/A, any other or @an unknown
rs, the EV shall trigger an emergency shutdown in 50 ms or less.

.4 Loss of electrical continuity of the proximity detection conductor

vehicle connectors of configuration EE, when the voltage ‘measured at the prox

gency shutdown, in accordance with 6.3.1.113.4, in 10,ms+or less. The proximity pilot
hplemented according to Figure CC.1.

bliance is checked by CC.7.5.8.

.5 Voltage check at initialization

.106.

.6 Minimum cross-sectiondbarea of the protective conductor

minimum cross-sectionalkaréa of the protective conductor shall be 6 mm2.
bliance is checked.by. inspection.

.7 Loss of.electrical continuity of the protective conductor

EV supplyequipment shall trigger an emergency shutdown in 150 ms or less if a lo

ction contact is < 0,8 V DC or > 3,6 V DC, the EV supply equipment shall triggg

voltage check at initialization shall be "as specified in the sequences in Clause CC.3

state

mity
r an
shall

and

5s of

electrical continuity of the protective conductor occurs anywhere from the inside of th¢ EV

supp

ly equipment up to the point A (see Figure CC.1 and Figure CC.2).

Co priarnce IS cneckea by LLU.7.0.0.

The EV shall monitor the electrical continuity of the protective conductor from point A (see
Figure CC.1 and Figure CC.2) to the EV by doing the following.

— The EV shall check the PP circuit before each initiation of a communication session for
correct values specified by the EV manufacturer, this includes the continuity of the protective

C

onductor from point A up to the EV.

— The EV shall either open switch S,,3 from Figure CC.2 when it changes the CP state from B

to C or the EV shall check the PP circuit during energy transfer and, in case of loss of
electrical continuity of the protective conductor, the EV shall trigger an emergency shutdown
in 150 ms or less.
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CC.5 Additional functions

CC.5.1 Pre-charge

During the pre-charge phase, the EV supply equipment shall operate in CVM to follow the target

voltage of the EV according to 101.1.2.2 and 101.1.6. The EV supply equipment shall

— be able to pre-charge the circuit defined in Figure CC.14 with the values according to

Table CC.19 for its entire operating range in 3 s or less, and

— subsequently follow a change in the target voltage of the EV of a maximum of £50 V DC in

1s orless
~—1 — EVsupply equipment - - - - ———————————— EV simulator -——————— — — =3 <
Vehlcle Vehicle
connectorlinlet
VN )
| e LPP X
(s | 11
| lcp | EVCC
I ~ [ :
| [ !
| [ |
I | i
| |!_
I I
I '
T 4 _T_ o DC+ |
. @ww
I ] o oDC- =
' ! [Rr1e
| [l St (S112 ST13 St14 T Test
I Ii load
: I [JRTS— C1| |Rt6 ==Cq2 17
g T T
® 123
|
' pe It | |
_|._*.-_ -—- b— —0— —b—  —O0—  — — e — . — PE _:
NN
_______________ AN — e e e A L e e e e =
Key
11 EV current-load
C;1,[C2 maximum Y-capacitance on the vehicle inlet
C;9 maximum X-capacitance on the vehicle inlet
R;5,|R.6 minimum insulation resistance (due to an error) on the vehicle inlet
R;16, R4\ minimum resistance of the EV simulator measurement circuit on vehicle inlet
AT1 ammafar |n fha C\/ o:mu!atr\r
V.8 voltmeter in the EV simulator
Test load test load according to 102.2.4 unless otherwise specified (see Figure 132)

DC+

DC-

PE

IEC

NOTE Diagram based on the test setup for system C with additional components |1, C;9, R;16 and RT17. See

Figure 131.

Figure CC.14 — Worst case equivalent circuit during pre-charge
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Table CC.19 — Values to design the EV supply equipment
during pre-charge based on Figure CC.14

Symbol Value
11 12mA £2mA
C;1,C 2 2 uF
C:9 10 nF
R:5, R:6 100 kQ
R_16 R _17 500 k0O

T o T

S.17 Closed
S;18 Open

During pre-charge, the EV shall limit its current draw between DC+ and D€x'to 10 mA.

Accqrding to ISO 17409, the voltage difference between both sidestof the EV disconneftion
devige shall be < 20 V DC before the EV closes the EV disconnection device.

The EV shall not close the EV disconnection device if the polarity of side B is reversed.

The |EV shall measure the present voltage at side B.at the vehicle inlet and may usg the
measured voltage for adjusting the subsequent target voltage of the EV during pre-charge| It is
recommended for the EV not to modify the targetvoltage of the EV in 3 s or less after the first
pre-¢harge request message.

The [EV shall not solely use the measured voltage at side B communicated by the EV sypply
equipment to check if the absolute difference between the present voltage at side B and the
presgnt voltage of the battery system.is-< 20 V.

The [EV supply equipment may-trigger an error shutdown if the PowerDeliveryReq f6a>
messgage is not received by.-the’EV supply equipment in 20 s or less after receiving thel first
PreGhargeReq <5a> message.

NOTH 1 This is to limit tHe heating of the pre-charge circuit in the EV supply equipment.

During the entire pre-charge phase (from t7 to t11), the EV supply equipment shall operdte in
CVM to follow(the target voltage of the EV and shall limit the present current at side B|to a
maximum of(x2°A DC. The target current of the EV shall be ignored.

the beg|nn|ng of the pre charge phase (t7) unt|I the EV supply equment recei

side B to < +20 A peak |nclud|ng the |nrush current and a contlnuous current |f any

From the reception of message PowerDeliveryReq <6a> until the end of the pre-charge phase
(t10), the EV supply equipment shall

— limit the present current at side B to < £125 A peak, including the transient current and a
continuous current, if any, and

— limit the integral of the present current at side B > 2 A over time (/> 2 A x ¢) to < 3 As.

NOTE 2 The inrush current is the transient current due to the energization of cables and capacitors when the EV
closes the EV disconnection device. It is not a continuous current.

NOTE 3 The EV might close several EV disconnection devices in individual steps between t7 and sending message
PowerDeliveryReq <6a>.
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Compliance is checked by CC.7.5.10 by testing the EV supply equipment configuration with the

lowe

st inductance (for example, shortest side B cable assembly), and CC.7.5.13.

CC.5.2 Sleep mode and communication session restart methods

CC.5.2.1 General

Sleep mode is an operating mode of the EV supply equipment or EV designed for reduced
energy consumption when a communication session is not occurring. In this case, the EVCC or

SEC

C are permitted to not communicate via digital communication.

The
equi
requ

NOTH
availg

To restart digital communication, the EV or EV supply equipment can perform a restart m¢g

as s

The

for ekample, loss of digital communication.

CC.5
The

minimize power consumption as described as an optional function in 6.3.2.101.

The

-t

-t
d

min, or

FV can request a pause of the communication session, after which both EV and EV, sU
bment can enter sleep mode. Additionally, the EV supply equipment can indicate_the-H
est a communication session pause due to the behaviour of the supply network. See C(

The behaviour of the supply network can be influenced by, for example, smart charging/profiles,
bility and/or DSO.

pecified in CC.5.2.3 and CC.5.2.4.

restart methods can also be used to restart digital communication after an error cond

.2.2 Sleep mode on the EV supply equipment
EV supply equipment may support a sleep<mode according to ISO 15118-3:201

FV supply equipment may enter a sleepimode, if

nere is no digital communication (application layer messages) for more than 2 consec

ne EV requests a communication session pause according to ISO 15118-2:2014, 8.4.2
C.3.3 and CC.3.5).

pply
EV/ to
0.3.5.

upply

thod

tion,

5 to

itive

(see

During sleep mode, the CP“escillator of the EV supply equipment shall be off, while th¢ CP

volt3

See

cominunication-Session.

CC.§

ge source Xg1 is enabled (CP state x1). See Clause CC.2.

CC.5.2.4 on how the EV can perform a wake-up of the EV supply equipment or rest

.2.3_<Restart by the EV supply equipment

CC.§

art a

231 General

The EV supply equipment shall perform the restart methods as described in Figure CC.15 and
CC.5.2.3.2.
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Counter N =0

s the EV supply
equipment ready to create
a data-link?

Yes

Continue with SDP

CP state X1
Wait at least 3)s

Wait at least 4 s

Method 3

Wait at least 3 s

- 263 -
Pause or restart @
s the E No
supply equipment Yes
gady for digiial communicato
r to create a data-
link? Increase N
Yes counter
(— T ___\ | \
: CPstate X1 || | :
- | |
= ] [ '
el
g: Wait at least 3 s : : Wait at least 3 s : | CP state X4 “ | CP state X1 |
Q |
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|| CPstate X2 |1 : CP state E | I Wait afleast 3 s | ( Wait d )
S |« !
o |
Restart 2| waitatleast4 s |! CP state F
> method — © |
verification =2 :
|
| |
| [
|
| i
| |
| |
I I
] |
/

CP state X2
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Restart
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Continue with SDP

|
|
|
|
|
|
|
|
i
|
|
i
CPstate X1 |,
|
|
|
|
|
|
|
]

CP state X2

\

Restart

method
verification ©

Continue with SDP f

IEC

a8 The EV can initiate a restatt by performing a B — C — B toggle.

b THe EV can react by,sending a SLAC request (entering the matching process) or an SDP message, which means
thpt the data link is established.

¢ The EV supply’equipment manufacturer can specify a different number of restart cycles.

4 THe EV supply equipment manufacturer can decide to perform additional restarts, sleep mode or the EY can
dgcide to'perform a restart.

¢ The%estart verification method described in Figure CC.16 can either continue with SDP or to the next restart
methed

SECC discovery protocol. See |IEC 61851-24.

Figure CC.15 — Restart methods sequence for the EV supply equipment
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Start

Set variable
T1=10s
Start timer
T_Restart

Is the EV performing a
matching process?

—— . ———— - —— ————

et variable
T1=20s

T_Restart <T1?
No

Restart mpethod verification

|
|
|
|
|
|
|
|
|
|
|
| Yes
|
]
|
|
|
|
|
|
| Is the EV performing SDP?
|

|

|

Continue with SDP @

a8 SICC discovery protocol. See IEC 61851-24.

Continue with the next
restart method

IEC

Figure CC.16 — Restart method verification-on the EV supply equipment

If thg EV supply equipment has turned off its CP @scillator, the EV supply equipment shall|stay
in CIP state x1 for 3 s or more according to IEC 61851-1:2017, Table A.6, sequence 9.2.

The EV supply equipment shall wait 10 s or more between restart methods.

NOTH 1 The timeout for the EV supply equipment to receive a matching process request is 20 s for DIN BPEC
70121 and ISO 15118-2:2014. See DIN SREC 70121:2014, Table 8, and ISO 15118-2:2014, Table 111.

The CP states E or F shall bexgenerated for 4 s or more. See CC.5.2.3.2, restart method 2] and
3).

Unless specified in IEC\61851-24, if a CP state A is detected, the EV supply equipment should

— reset the network membership key (NMK), if it was already used, and
— terminate-anestablished digital communication link.

If a D-LINK. TERMINATE.request is received, the EV supply equipment should terminatg¢ the
established digital communication link, unless specified in IEC 61851-24.

Unless specified in IEC 61851-24, if a D-LINK TERMINATE.request or a D-
LINK_ERROR.request is received, the EV supply equipment should

— not change the NMK in the next matching process, unless a CP state A is detected, and

— terminate the established digital communication link.

NOTE 2 In ISO 15118, a D-LINK_TERMINATE.request is sent if message SessionStopReq <10a> contains
parameter ChargingSession="Terminate".

In DIN SPEC 70121, the use of D-LINK_TERMINATE.request is not defined for message
SessionStopReq <10a>, meaning the EV or EV supply equipment can choose to terminate the
data link or not. It is recommended to keep the data link active.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 265 —

In ISO 15118-2, a D-LINK_TERMINATE.request is required to reset the NMK, but for restart
purposes and other cases, this can lead to unstable matching processes. The logical network
should not change if the CP state does not change to CP state A, as it is the same EV connected
to the same EV supply equipment.

CC.5.2.3.2 Restart methods

If the EV supply equipment wants to restart a communication session, the EV supply equipment
shall perform restart method 1), as follows.

1) B1 — B2 transition according to IEC 61851-1:2017, Table A.6, sequence 3.1. See the
egxampte i Figure CC17-

NOTH 1 When using DIN SPEC 70121, a communication session restart will generate a new Sessionld:

NOTH 2 When using ISO 15118-2:2014, a communication session restart after a pause will maintain the prqvious
Sessipnld. If a communication session is terminated, a new Sessionld will be generated.

A
State B1 State B2
| g
|
|
|
|
. |
2,1
t o
5 | t(s)
I 3s
|
|
|
I - - e - h—
L |
‘o & IEC

Figure CC.17 — Example of a B1 — B2 transition

NOTH 3 1SO 15118-2 and ISO 15118-3 require to skip restart method 1 after an error, for example, receiving a D-
LINK|ERROR.request. This is,not recommended, as authentication can be lost when performing restart methofd 2 or
restaft method 3 because the\EV supply equipment cannot detect an EV disconnection based on CP monitpring.
Additijonally, monitoring the PP circuit is not a reliable method to determine if the EV is connected, as the E)M can
turn off the PP voltage source, for example, during sleep mode.

If the¢ EV does/mot continue with the matching process or SDP when matched after the restart
sequence 1 timed out, the EV supply equipment shall perform restart sequence 2, as follows.

2) B1 ~(E)- B1 — B2 sequence as described in IEC 61851-1:2017, A.5.3. See the example in
igure CC.18.

NOTE 4 A CP state E requires the EV supply equipment to set X41 to 0 V DC and without a PWM signal.
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State B2

CP (V)
o

3s

follows.

3) E

NOTH
DC bg

-,

igure CC.19.

To

A

I

State B1

1)

State B1

I3

Figure CC.18 — Example of a B1 — E — B1 — B2 transition

EV does not continue with the matching process or SDP wheh matched after the re
ence 2 timed out, the EV supply equipment shall continue With restart sequence

1 - F - B1 - B2 sequence as described in IEC 61851-1:2017, A.5.3. See the examg

5 A CP state F requires the EV supply equipment to sét/the X;1 PWM duty cycle to 0 %, generating
tween CP and PE.

State B2

IEC

CP (V)
o

Y

A

St

A

State F

I

IEC

start
, as

le in

-12 vV

If the data link is established after one of the restart methods, the EV and EV supply equipment
shall

continue with SDP, or

restart the matching process with a new SLAC request.

If the data link is not active after performing all the restart methods, the EV supply equipment
may perform multiple sequences of the restart methods.

NOTE 6

and error handling.

If using DIN SPEC 70121, see DIN SPEC 70121:2014, 9.6, for additional requirements related to session
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NOTE 7 If using the ISO 15118 series, see 1ISO 15118-3:2015, 7.5, and IEC 61851-1:2017, A.5.3, for additional
information regarding the restart sequences. See ISO 15118-3:2015, 7.6, for additional requirements related to sleep
mode.

CC.5.2.4 Restart by the EV

The EV shall follow the restart sequence as shown in Figure CC.20.
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Plug in, pause or Restart by the EV
EV restart supply equipment

Restart methods by
- the EV supply
y equipment @

\
Counter M =0

CP state Bx

BAl

Is the EV ready
for digital communication?

Y
2]

Does the EV want\to
wake upthe EV
supply equipment?

Is the CP state B2? state B1?

Continue performing
the matching process
or SDPd

B - C - Btoggle

1EC

a8 The EV supply equipment may perform different restart methods to wake up the EV, according to Figure CC.15

b The EV manufacturer can specify a different number of restart cycles

¢ The EV manufacturer can perform additional restarts, enter sleep mode or the EV supply equipment can decide
to perform a restart

d  SECC discovery protocol. See IEC 61851-24.
Figure CC.20 — Restart methods sequence for the EV

The EV may restart the digital communication with the EV supply equipment by using a B1 —
C1-B1orB1-D1- B1 toggle according to IEC 61851-1:2017, Table A.6, sequence 11. See

the example in Figure CC.21.
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State B1 State B1

State C1

CP (V)
o

After
cycle

If thg

s

IEC
Figure CC.21 — Example of a B - C - B toggle

a successful restart, the EV supply equipment shall enable the CP oscillator with a
of 5 %.

EV supply equipment generated a pause of the communication session (see CC.3.5

EV
com
EV

NOTEH
the 4

side A.

See

Comj

CC.§

Latc
actu

NOTH
conne

IEC
to bg

thall wait until the EV supply equipment performs'.a restart method to continug
upply equipment is in sleep mode.

If the EV detects a CP state change from state E“to’state Bx, where CP state E had a duration more
5 defined for restart method 2, the EV supply equipment might be restarting, for example, due to power Id

ISO 15118-3:2015, 7.6, for additional requirements related to sleep mode.
bliance is checked by CC.7.5.3.

.3 Configuration EE(vehicle connector latch position switch (Sg3) activation

hted when the yehicle connector is locked to the vehicle inlet.

1 Non-actuation of SS3 in the given tolerances of the latch locking is the responsibility of the v
ctor manufacturer.

52496-3:2022, standard sheet 3-llic, provides location requirements of the locking dg
uséd to meet this requirement.

duty

, the
the

unication session. The EV is allowed to terminaté.the communication session whil¢ the

than
ss on

h position switch (Sg3) of the configuration EE vehicle connector shall not be able fo be

bhicle

vice

NOTE 2 Due to mechanical tolerances between the vehicle connector and vehicle inlet, it is possible that, while the
latch remains locked, the Sg3 switch is pressed and detected as open.

CC.5.4 Configuration EE vehicle connector latch position switch (Sg3) verification

A communication session shall only be allowed once the EV supply equipment has detected
that the latch position switch (S;3) is in closed position.

If, during a communication session, the EV supply equipment detects the Sg3 switch open, the

EV s

upply equipment may consider this event as a stop request from the user.
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NOTE 1 SAE J1772:—9 specifies the PP voltage at the vehicle coupler when the Sg3 switch is closed is between
1,23 V DC and 1,82 V DC. When the Sg3 switch is open, the PP voltage at the vehicle coupler is between 2,38 V DC

and 3

,16 V DC. See Table CC.3.

NOTE 2 SAE J2953/1:2019 specifies the PP voltage at the vehicle coupler when the S43 switch is closed is between
1,30 V DC and 1,72 V DC. When the Sg3 switch is open, the PP voltage as the vehicle coupler is between 2,51 V
DC and 3,01 V DC.

NOTE 3 The EV supply equipment can require user authentication to initiate the normal shutdown sequence.

Compliance is checked by design review to verify that a function is provided to detect the state
of Sq3 and prevent the start of a communication session if Sc3 is not in the closed position.

CC.§
CC.§

The
pres
oper
at si

The
in Fd

wher
Vevs
Vevd

VDev
VRipr

The
at si
speg

.5 Handling of operating ranges
.5.1 General

arget current, target voltage and target power of the EV supply equipment-are the inte

nded

ent current, voltage and power at side B. Depending on the mode (see CC.5.7) and the

ating point between the operating range (see 102.2.5), the present.current and/or vo
je B of the EV supply equipment will be at one or more of these ‘targets.

relationship between the target voltage of the EV and the present voltage at side B is sH
rmula (CC.2), under normal conditions.

LEVSE_OutSLEVSE_Tamet+LbewmbnrﬂphmMe‘ (g

e
E_Target is the target voltage of the'EV supply equipment at side B, expressed in vo

E_Out is the present voltage at side B, expressed in volts;

ation is the deviationon the present voltage at side B as defined in 101.1
expressed in volts;
is the voltage ripple on the present voltage at side B as defined in 101
expressed in volts.

tage

own

C.2)

2.2,

.1.6,

relationship between the target current of the EV supply equipment and the present cufrent

de B is shown in Formula (CC.3), under normal conditions and after the control g
ified in 101.1.3.

[EVSE_Out5IEVSE_Tamet+Ubewman4[Rmpb| if IeysE Target >0A (q

elay

C.3)

where

TevsE_Target

IEvsE out is the present current at side B, expressed in ampere;

IDeviation

in ampere;

9 Version V8 under preparation.

is the target current of the EV supply equipment at side B, expressed in ampere;

is the deviation on the present current at side B as defined in CC.6.3, expressed
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IRipple is the current ripple on the present current at side B as defined in 101

expressed in ampere.

1.5,

The relationship between the target power of the EV supply equipment and the present power
at side B is under consideration.

CC.5.5.2 0 A mode during energy transfer

If the EV supply equipment cannot deliver any current at side B, the EV supply equipment shall
send 0 A as its applicable maximum current of the EV supply equipment at side B to the EV
within the next communicated message. The 0 A mode initiated by the EV supply equipment

shall not trigger an immediate shutdown by the EV. The EV should continue the communic

SEess

If thg target current of the EV is 0 A DC or the applicable maximum current of the'EV sU

equi
Curre
the E
of th

NOTE
side H

The
pres
dela

wher

Ieys

Tevsg

CC.§

The
equi
Char

on for 5 min or more.

bment at side B is 0 A, then the EV supply equipment shall reduce and maintain the pre
nt at side B < 0,15 A DC with a minimum of -0,15 A DC, to prevent RR¥ from the H

e EV and 101.1.3 for the control delay requirements.

The 0 A mode is used to temporarily continue with the energy transfer phase without a present curr
. For example, when there are power fluctuations in the supply network{ or there is no power available.

relationship between the target current of the EV supply equipment at side B and
ent current at side B is shown in Formula (CC.4), during the 0 A mode and after the cg
specified in 101.1.3.

0,15 A < Igysg-ou < 0,15 A
(C

if IEVSE_Target =0A

e
E Target 1S the target current of the EV supply equipment at side B, expressed in amp

out is the present current at side B, expressed in ampere.

.5.3 Changingthe applicable maximum voltage of the EV supply equipment a
side B

EV supply equipment shall limit the applicable maximum voltage of the EV sU
bmentsat side B to the negotiated maximum voltage at side B, as communicated in thg
geParameterDiscoveryReq/Res messages. See Formula (CC.5).

btion

pply
sent
V to

EV supply equipment. See Formula (CC.4). See CC.5.5.7 regarding the 0 A target cufrent

bnt at

the
ntrol

C.4)

pply
last

Vevse_max < VEVSE_MAX_cPD (CC.5)

where

VeEvse_MAX

expressed in volts;

VEVSE_MAX_CPD is the negotiated maximum voltage at side B, communicated in the

ChargeParameterDiscoveryRes, expressed in volts.

is the applicable maximum voltage of the EV supply equipment at side B,

last
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CC.5.5.4 Changing the applicable maximum current of the EV supply equipment at
side B

The present current at side B can be less than the target current of the EV if the applicable
maximum current of the EV supply equipment at side B is less than the target current of the EV.

The EV supply equipment shall communicate the change of applicable maximum current of the
EV supply equipment at side B in the next communicated message.

The EV supply equipment shall limit the applicable maximum current of the EV supply
equipment at side B to the negotiated maximum current at side B which is communicated within
the ChargeParameterDiscoveryReq/Res messages. See Formula (CC.6).

Ievse_max S Ievse_MAX_CPD (gcC.6)

whelle

IevsE MAX is the applicable maximum current of the EV supply’ equipment at side B,
expressed in ampere;
Ieysg max_cpp IS the negotiated maximum current at side'.B, communicated in the| last
ChargeParameterDiscoveryRes message; expressed in ampere.

CC.3.5.5 Changing the applicable maximum powet/of the EV supply equipment at
side B

The EV supply equipment shall limit the applicable;maximum power of the EV supply equipment
at sjde B to the negotiated maximum power at side B, as communicated in the| last
ChangeParameterDiscoveryReq/Res messages. See Formula (CC.7).

Peyse\max S PEvse_MAX_cPD (gC.7)

where
PevdE MmAX is the ‘applicable maximum power of the EV supply equipment at side B,
expressed in watts;

Peyde max cpp s the negotiated maximum power at side B, communicated in the| last
ChargeParameterDiscoveryRes message, expressed in watts.

The [EV supply equipment is allowed to reduce the present current at side B to less thanp the
targg¢t current of the EV if the applicable maximum power of the EV supply equipment at side B
droppté.a value less than the present power at side B. See CC.5.5.6.

The EV supply equipment shall communicate the change of applicable maximum power of the
EV supply equipment at side B in the next communicated message.

CC.5.5.6 The present current at side B is less than the target current of the EV

The EV shall not trigger a shutdown if the present current at side B is less than the target current
of the EV.

NOTE This decrease in present current at side B can be caused by supply network dips, CVM or a change in
applicable maximum current of the EV supply equipment at side B. See CC.5.5.4.
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CC.5.5.7 The target current of the EV is less than the applicable minimum current of
the EV supply equipment at side B

The EV supply equipment shall enable 0 A mode (see CC.5.5.2), as if the target current of the
EV were 0 A, when the target current of the EV is less than the applicable minimum current of
the EV supply equipment at side B. See Formula (CC.8).

Ievse Target = 0 A
(CC.8)

|f [l_\l n < ]l_\l(\l_ AALAL
v _—\eq VO _IVITTY

where
Ieysk Target i the target current of the EV supply equipment at side B, expressed in am;Lere;

Ievsk MIN is the applicable minimum current of the EV supply equipment at side B,
expressed in ampere;

IEv Req is the target current of the EV, expressed in ampere

CC.3.5.8 The target current of the EV is more than the applicable maximum currenft of
the EV supply equipment at side B

The |EV supply equipment shall continue the communication session with the appligable
maximum current of the EV supply equipment at sidé\B or the applicable maximum current of
the EV, whichever is less, if the target current of thetEV is more than the applicable maximum
currgnt of the EV supply equipment at side B or the applicable maximum current of the EV ] See
Formula (CC.9).

Ievse_Target & Min(/ey_max: TEVSE_MAX)
dc.9)

if IgvReq > MiN(/gy max> [EVSE_MAX)

where
Ievsk Target s the'target current of the EV supply equipment at side B, expressed in ampere;

Tevsk max is\the applicable maximum current of the EV supply equipment at side B,
expressed in ampere;

Tev_{1ax is the applicable maximum current of the EV, expressed in ampere;

IEv ke is the target current of the EV, expressed in ampere.

NOTE The EV can request a target current of the EV higher than the applicable maximum current of the EV supply
equipment at side B, to indicate the EV supply equipment that the EV can withstand a higher present current at
side B.

CC.5.5.9 The target voltage of the EV is less than the present voltage at side B

The EV supply equipment shall enable 0 A mode (see CC.5.5.2), as if the target current of the
EV were 0 A, when the target voltage of the EV is less than the present voltage at side B, to
prevent RPT (see 101.1). See Formula (CC.10).

Ievse Target = 0 A (CC.10)
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if VEv Req < VEVSE_out

e

VEVSE out is the present voltage at side B, expressed in volts;

Vev_

Req is the target voltage of the EV, expressed in volts.

CC.§

The
maxil
whic
of th

Formula (CC.11).

wher

Vevd
Vevs

Vev |
Vev |

NOTEH
See ¢

CC.§

The
at si

supp

.5.10 The target voltage of the EV is more than the maximum voltage limits

EV supply equipment shall continue the communication session with thenapplig
mum voltage of the EV supply equipment at side B or the target voltage, of the
hever is less, if the target voltage of the EV is more than the applicable maximum vo
e EV supply equipment at side B or the applicable maximum voltage “of the EV.

VEVSE_Target = MiN(Vey Req: VEVSE_MAX)
(CC

if VEv Req > MIN(Vey_max: VEVSE MAX)

vervoltage protection in 6,3.:1.106, which prevents overcharging the battery system.

.5.11 The present voltage at side B is less than the applicable minimum voltag
the EV_ supply equipment at side B

FV supply,equipment shall trigger an error shutdown in 50 ms or less if the present vo
je B ar'the target voltage of the EV is less than the applicable minimum voltage of th
ly equipment at side B for more than 3 s. See Formula (CC.12).

is the target current of the EV supply equipment at side B, expressed in ampere;

able

EV,
tage
See

.11)

e

E_Target is the target voltage of the (EV supply equipment at side B, expressed in
volts;

E MAX is the applicable maximum voltage of the EV supply equipment at side B,
expressed in volts;

Req is the target voltage of the EV, expressed in volts;

MAX is the applicable maximum voltage of the EV, expressed in volts.

The EV supply equipment*can remain in CCM until the applicable maximum voltage of the EV is regched.

tage
e EV

Error shutdown if

MiN(Vevse_Measured: VEV_Req) < VEVSE_MIN (CC.12)

for more than 3 s

where

VEVSE Measured 1S the present voltage at side B, expressed in volts;

VEvseE_MIN

expressed in volts;

is the applicable minimum voltage of the EV supply equipment at side B,


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 275 —

VEV Req is the target voltage of the EV, expressed in volts.

NOTE This case could be detected during the pre-charge phase, as the EV supply equipment cannot supply the
correct present voltage at side B for pre-charge.

CC.5.5.12 The present voltage at side B is more than the applicable maximum voltage

of the EV supply equipment at side B

The EV supply equipment shall trigger an error shutdown in 50 ms or less if the present voltage
at side B is more than or equal to the applicable maximum voltage of the EV supply equipment
at side B for more than 400 ms, according to 6.3.1.106.3. See Formula (CC.13).

wher
Vevd

Vevs
CC.f

The
EV W

t
€
f

See

I¢ss than the applicable ‘minimum power of the EV supply equipment at side B.

Error shutdown

for more than 400 ms

e

E Measured IS the present voltage at side B, expressedinvolts;

E MAX is the applicable maximum voltage of the EV supply equipment at sid
expressed in volts.

.5.13 Limitations due to the applicable minimum power of the EV supply

equipment at side B

FV supply equipment shall enable 0 A*mode (see CC.5.5.2), as if the target current g
ere 0 A, if

ne target power of the EV is less than the applicable minimum power of the EV sy
quipment at side B, or

br more than 3 s, the present voltage at side B multiplied by the target current of the §
Formula (CC.14),
Ievse_Target = 0 A if PEy Req < PEVSE_MIN: OF

(CC

IEvysE Target = 0 A if VEysE Measured * TEV_Req < PEvsSe_min for more than 3 s

if VEVSE Measured 2 VEVSE_MAX (C¢.13)

e B,

f the

pply

EV is

14)

where

TevsE_Target

ampere;

Iev Req is the target current of the EV, expressed in ampere;

VEVSE Measured 1S the present voltage at side B, expressed in volts;

Pgy Req is the target power requested of the EV, expressed in watts;

Pevse_MmIN is the applicable minimum power of the EV supply equipment at sid

expressed in volts.

is the target current of the EV supply equipment at side B, expressed in

e B,
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NOTE Pgyge min iS the internal minimum power that the EV supply equipment can deliver, as this value is not

handled by the digital communication, but is restricting the present power at side B. The EV supply equipment cannot
know the minimum voltage and the present voltage of the battery system, as these are not communicated through
digital communication.

CC.5.5.14 Limitations due to the applicable maximum power of the EV supply
equipment at side B

If the target power of the EV, or target current of the EV multiplied by the present voltage at
side B, or target current of the EV multiplied by the target voltage of the EV, that is more than
the applicable maximum power of the EV or the applicable maximum power of the EV supply
equipment at side B, then the EV supply equipment shall continue the communication session

and [Imit the target power of the EV supply equipment at side B 1o the minimum of the following
valugs:
- jpplicable maximum power of the EV;
— dpplicable maximum power of the EV supply equipment at side B.
See [Formula (CC.15).
PevsE_Target = MIN(Pey_max: PEvsE_max) if Min(Veyse medsured * TEV_Req:
VEV_Req * IEV_Req: PEV_Req) > MiN(PEy max: PEVSEMAX)
(C¢.15)
with Pgy yax = Max(Pey_max_cpp: Vv max‘epp * /ev_max_cpp)
where
VEVHE Measured IS the present voltage at side’B, expressed in volts;
VeV [Req is the target voltage of the EV, expressed in volts;
Iey Req is the target current.of the EV, expressed in amperes;
PevdE Target is the target power of the EV supply equipment at side B, expressed in watts;
PevdE MmAX is the applicable maximum power of the EV supply equipment at side B,
expressed in watts;
Pey |Req is thejtarget power of the EV, expressed in watts;
Pey vax is\the applicable maximum power of the EV, expressed in watts;
VEv IMAX CPD is the rated maximum voltage of the EV in ChargeParameterDiscoveryReq,
expressed in volts;
Iev hiax'cPD is the rated maximum current of the EV in ChargeParameterDiscoveryReq,
expressed in ampere;
Pgy_MAX_cPD is the rated maximum power of the EV in ChargeParameterDiscoveryReq,

expressed in watts.

NOTE 1 Pey max_cpp = 0if Pey max_cpp is not communicated by the EV.

NOTE 2 According to 1SO 15118-2, P, Req is the "EVMaximumPowerLimit" within the CurrentDemandReq
messages and Py, yax IS the "EVMaximumPowerLimit" communicated.

NOTE 3 Lowering the present power at side B can be achieved by limiting the target current of the EV supply
equipment at side B based on the present voltage at side B and the target power of the EV supply equipment at side
B, as the CPM is not defined for system C. See also CC.5.5.4 and CC.5.5.6.
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CC.5.6 Compatibility check

During the compatibility check, the EV and EV supply equipment exchange
ChargeParameterDiscoveryReq/Res messages. Both the EV and EV supply equipment validate
the received messages. The EV and EV supply equipment may need to send multiple messages
to update the parameters.

The value in parameter "EVSEProcessing", sent by the EV supply equipment in message
ChargeParameterDiscoveryRes <3b>, depends on the following.

a) Ongoing: If the EV supply equipment needs more time to complete the compatibility
Thetk:

H) Finished: The EV supply equipment has finished the compatibility check.

The |[value in parameter "ResponseCode", sent by the EV supply equipmentiin” mespage
ChangeParameterDiscoveryRes <3b>, depends on the following.

d) OK: No error.

d) FAILED_WrongChargeParameter: Error message to indicate that the EV and EV sypply
equipment are not compatible.

) FAILED_X: Error message by another cause.

The EV should perform its own compatibility check based on‘the parameters communicatgd by
the EV supply equipment in message ChargeParameterDiscoveryRes <3b>. If one of the
folloywing conditions is not met, the EV can either maintain or update the values sent to thge EV
supgly equipment to reach compatibility:

—h

Vev_max_cpb 2 VEvse_MIN_cPD:

(o]

) Iev_max_cpp 2 [EVSE_MIN CPD’

o

) Pev_max_cpD 2 PEVSE_MIN_CPD-

The message sequence for the compatibility check, based on ISO 15118-2:2014 and DIN SPEC
70121:2014, is described in the following steps.

1) The EV shall send a E€hargeParameterDiscoveryReq <3a> message using the fated
maximum voltage, current’and power of the EV:

q) Vev _max_cpb ZFEV_MAX RATED
B) 7ev_max_cpp.3 /Ev MAX_RATED:

d Pev_max-cpb = PEV_MAX_RATED-

2) When a.€hargeParameterDiscoveryReq <3a> message is received by the EV sypply
dquipment, the EV supply equipment shall send a ChargeParameterDiscoveryRes £3b>
jlessage, based on the values received in the previous ChargeParameterDiscoveryReq

n N R £o11 + 4
Jda MToodytT, WILIT 1T TUTTUWITTY Pparallicitl o.

a) If Vey max_cpp <500 V:
Vevse_max_cpp = Min(Vey_max_cpp * 50 V. Veyse_max_raTeD: 900 V).
If Vev_max_cpp > 500 V:
Vevse_max_cpp < Min(1,1 x Vey max_cpp: VEVSE MAX_RATED)-
b) Ieyse max_cpp = MiN(/gy max_cpps [EVSE_MAX_RATED)-
¢) Pevse_max_cpp < MiN(Pey max: PEVSE_MAX_RATED) Where:

— if Pgy max is not communicated by the EV or Pgy yax is 0, then

Pey_max = max(Vey_max_cpp * lev_max_cpp- 200 kW), or
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if Pey max is communicated by the EV and Pgy yax is not 0, then

Pey_max = PEv_MAX_cPD-

on IEC 61851-23:2014.

d) Vevse MIN_cPD = VEVSE_MIN_RATED:

€) Ieyse MIN_cPD = /EVSE_MIN_RATED.

f) Pevse miN_cPD = PEVSE_MIN_RATED.

(o]

i)

UlE £ F

— Ievyse_mIN_RATED < /EV_MAX_cPD-

EVSE_MIN_CPD IS Nol covered DYy some digital communication standards.

Vevse_mIN_RATED < VEV_MAX_cPD-

If Pey max cpp is not communicated by the EV or Pgy max«cpp is 0, then

Peyse miIN_RATED < Max(Vey max_cpp * lev_max cpp»200 kW), or
If Pey max cpp IS communicated by the EV and Pgy (uax cpp is not 0, then

Peyse_MIN_RATED < PEV_MAX_CPD.
If any of the above conditions are not met, the EV supply equipment shall
— set "EVSEProcessing" = ‘Finished’,
— set "EVSEStatusCode" = ‘EVSE_Shutdown’,
— set "ResponseCode" = ‘FAILEDZWrongChargeParameter’, and
— trigger an error shutdown according to CC.3.4 and IEC 61851-24.

NOTE 3 A message with "RespanseCode" = 'FAILED_’ ends the compatibility check and trigge
error shutdown.

If all the conditions above are met and the EV supply equipment has detecte
error, the EV supply.'equipment shall

— set "EVSEProeessing" = ‘Finished’
— set "EVSEStatusCode" = ‘EVSE_Shutdown’

Setting the rated maximum power of the EV to 200 kW improves interoperability with EVs based

) Parameters EVSEProcessing, EVSEStatusCode and ResponseCode are based,on the
following conditions.

rs an

d an

— set "ResponseCode" = ‘FAILED’ (unless a specific error requires another value),

and
— ~trigger an error shutdown according to CC.3.4 and IEC 61851-24.

If~all the conditions above are met and the EV supply equipment does not ha
update its energy transfer parameters, does not have to remain in

e to
the

ChargeParameterDiscovery cycle, and has not detected an error, the EV st

pply

equipment shall
— set "EVSEProcessing" = ‘Finished’

— set "EVSEStatusCode" = ‘EVSE_IsolationMonitoringActive’,
‘EVSE_Shutdown’ (in case of an error),

— set "ResponseCode" = ‘OK’, and

— continue with step 5) in this sequence.

or

If all the conditions above are met, but the EV supply equipment needs to update its

energy transfer parameters at a later time, the EV supply equipment shall
— set "EVSEProcessing" = ‘Ongoing’,

— set "EVSEStatusCode" = ‘EVSE_IsolationMonitoringActive’,
‘EVSE_Shutdown’ (in case of an error),

or
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— set "ResponseCode" = ‘OK’, and
— continue with step 3) in this sequence.

Messages with parameters "EVSEProcessing" = 'Ongoing’ and "ResponseCode" =
'OK’ allow to continue with cyclic ChargeParameterDiscoveryReq/Res messages.

If the EV supply equipment compatibility check results in a "failed compatibility
check", the EV supply equipment shall send at least one
ChargeParameterDiscoveryRes <3b> message with parameters "EVSEProcessing"
=’0ngoing’ and "ResponseCode" = 'OK’ with the proposed negotiated values before
the EV supply equipment rejects the communication session.

parameters, if necessary. The EV supply equipment may requirefgyclic
ChargeParameterDiscoveryReq/Res messages while it waits to update~its’ fated
limits or other reasons. For example, waiting for load management contrals, vehicle
connector locking issues, etc.

h) If the EV supply equipment wants to trigger a pause before cable-check phase, |as it
cannot perform the cable-check phase at this moment in time, the EVAsupply equipment
shall, in parameter "EVSEStatus",

— set "EVSENGotification" = ‘StopCharging’, and
— set "NotificationMaxDelay" = 0.
See also CC.3.5.2.

i] If the EV supply equipment wants to trigger a pause before energy transfer andl can
perform the cable-check phase, the EV supply equipment shall, in parameter
"EVSEStatus",

— set "EVSENotification" = ‘StopCharging’, and

— set "NotificationMaxDelay" > 0.

It is recommended to use 300 s for thie*"NotificationMaxDelay".
See also CC.3.5.3.

j] If the EV supply equipment wants to perform a normal communication session, the EV
supply equipment shall, in parameter "EVSEStatus",

— set "EVSENOotificatiofi*= ‘None’, and
— set "NotificationMaxDelay" = 0.
See also CC.3.2;

Vhen the EV receives a ChargeParameterDiscoveryRes <3b> message with parameter
EVSE_Processing” = 'Ongoing’, the EV shall send a ChargeParameterDiscoveryReq £3a>
essage (if* necessary, the EV may update the parameters in | this
hargeParameterDiscoveryReq <3a> message, based on the values received in| the
revious=ChargeParameterDiscoveryRes <3b> message), with the following conditionq.

= <

). VEvse_MIN_cPD < VEv_max_cPD = VEv_MAX_RATED:

b) Ievse miN_cpD < /Ev_MAX_cPD = /EV_MAX_RATED-
¢) Pevse miN_cpPD < PEv_Max cpp = PEV_MAX RATED:

NOTE 4 Peyse MIN_cPD is not covered by some digital communication standards and is considered as 0 kW in
this case.

NOTE 5 The EV can require updating its energy transfer parameters in case it can support present voltages at
side B <500 V DC and > 500 V DC. For example, some EVs support energy transfer with an EV supply equipment
capable of 500 V DC or 1 000 V DC at side B, meaning the EV could successfully complete the compatibility
check by using an internal DC/DC PEC or a switching matrix to change the present voltage of the battery system
voltage at side B.

According to DIN SPEC 70121:2014, the EV shall resend the identical
ChargeParameterDiscoveryReq messages. However, it is recommended for the EV supply
equipment not to perform a shutdown if the EV changes the parameters.
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The EV sends the parameters that result in the highest FPT power in the first
ChargeParameterDiscoveryReq <3a> message. If the EV supply equipment responds with
incompatible values (for example, a rated maximum voltage of the EV supply equipment at
side B less than the present voltage of the battery system), the EV should update the
parameters with compatible values within its capabilities in the next
ChargeParameterDiscoveryReq <3a> message.

If updating the parameters is not possible or necessary, the EV shall send the same
parameter values as in the previous ChargeParameterDiscoveryReq <3a> message.

The EV and EV  supply equipment shall continue to send cyclic
ChargeParameterDiscoveryReq/Res messages to update the parameters (if necessary),
a0 H=w=~ wh o i TR a a a oA dicita o H ran—tioa a fthe

esume at step 2) in this sequence.

F

After the EV supply equipment has sent its definitive values for the parameters)in mesgage
GhargeParameterDiscoveryRes <3b> with "EVSEProcessing" = ‘Finished’,"the EV pghall
vierify that, before sending the CableCheckReq <4a>, the values in the.résponse mespage
comply with the following conditions.
e

) Vevse_MIN_cPD = VBattery < VEVSE_MAX_CPD-

NOTE 6 Vaattery could be less than the present voltage of the battery systemtif the EV supports energy transfer

with a lower present voltage at side B. For example, by using a DC/DC/PEGC.
B) Zevse min_cpPp = lEv_MIN_RATED = /EVSE_MAX_CPD-

d Pevse mIN_cPD = PEv MIN_RATED = PEVSE_MAX-CED-

d) "ResponseCode" = ‘OK’.

{ the conditions are not met, then the EV shalkirigger an error shutdown according to C¢.3.4
dnd IEC 61851-24.

he applicable maximum values sent in €urrentDemandRes <7b> messages during erergy
ansfer shall be less than or equal to;the negotiated maximum values sent by the EV sypply
gquipment in the last ChargeParameterDiscoveryRes <3b> message.

o -

{ the EV supply equipment sent-ChargeParameterDiscoveryRes <3b> with parameterg:
-4 "EVSENoaotification" = 'StopCharging’,
- "NotificationMaxDelay* = '0',

-4 "EVSEProcessing!= 'Finished’ and
-4 "ResponseCode" = ‘OK’

dnd meets_<allr‘conditions 5) a), b), c¢), d), then the EV shall not send messhges
GableCheckReq <4a> and PreChargeReq <5a>, but instead the EV shall

-H if «using 1SO 15118-2:2014: send message PowerDeliveryReq <6a> |with
*ChargeProgress" = 'Stop' as the next message to skip the cable-check and pre-chlarge
phases (see also CC.3.5.2), or

— if using DIN SPEC 70121:2014: send message SessionStopReq <10a> as the next
message to skip the cable-check and pre-charge phases (see also CC.3.5.2).

EV supply equipment parameters used in 1) to 5):

VEVSE MAX RATED: rated maximum voltage of the EV supply equipment at side B

Ieyse_max_RATED: rated boost current of the EV supply equipment at side B

Peyse mMax RATED: rated maximum power of the EV supply equipment at side B

VEvse_MIN_RATED: rated minimum voltage of the EV supply equipment at side B

Ievse MIN RATED: rated minimum current of the EV supply equipment at side B

Pgyse miN_RATED: rated minimum power of the EV supply equipment at side B


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023

VEVSE_MAX_CPD"

Ievse_max_cpD:

PEyse_max_cPD-

- 281 —

maximum voltage of the EV supply equipment at side B communicated in
ChargeParameterDiscoveryRes (for example, EVSEMaximumVoltageLimit
in ISO 15118-2:2014 and DIN SPEC 70121:2014)

maximum current of the EV supply equipment at side B communicated in
ChargeParameterDiscoveryRes (for example, EVSEMaximumCurrentLimit
in ISO 15118-2:2014 and DIN SPEC 70121:2014)

maximum power of the EV supply equipment at side B communicated in

ChargeParameterDiscoveryRes (for example, EVSEMaximumPowerLimit
in ISO 15118-2:2014 and DIN SPEC 70121:2014)

(for

(for

VEVS E_M|N_CPD IIIiII;IIIUIII VUitng Uf tiIC E\V’ buppiy Uquiplllbllt di b;ulﬁ B bUIIIIIIUII;bdi :‘d in
ChargeParameterDiscoveryRes (for example, EVSEMinimumVoltagel imit
in 1ISO 15118-2:2014 and DIN SPEC 70121:2014)

IevskE MIN cPD: minimum current of the EV supply equipment at side B communicated in
ChargeParameterDiscoveryRes (for example, EVSEMinimumCurrentlLimit
in 1ISO 15118-2:2014 and DIN SPEC 70121:2014)

Pevde MIN_cPD: minimum power of the EV supply equipment at side B communicatg¢d in
ChargeParameterDiscoveryRes

NOTH 7 Peyse MIN_cPD is not covered by some digital communication standards:

EV parameters used in 1) to 5):

VEv [MAX_RATED: rated maximum voltage of the EV

VBattery- present voltage of the battery system

Iey_WAX_RATED: rated maximum current of the’EV

Iey WIN_RATED: rated minimum current.of-the EV

Pey vax: maximum power of the EV

Pgy IMAX_RATED: rated maximum-power of the EV

Pgy [MIN_RATED: rated minimum power of the EV

Vev [max_cpp: maximum  voltage of the EV in ChargeParameterDiscoveryReq
example, EVMaximumVoltageLimit in 1ISO 15118-2:2014 and DIN §PEC
70921:2014)

Iey hax_cPD: maximum current of the EV in ChargeParameterDiscoveryReq
example, EVMaximumCurrentLimit in ISO 15118-2:2014 and DIN SPEC
70121:2014)

Pev IMAX-CPRD- maximum power of the EV in ChargeParameterDiscoveryReq (for example,

EVMaximumPowerLimit in ISO 15118-2:2014 and DIN SPEC 70121:2014)

CC.5.7 Considerations for CCM, CVM and CPM (informative)

The EV supply equipment requires to use CCM, CVM or CPM energy transfer control modes at
different stages/phases of the communication session. The EV supply equipment will select the
energy transfer control mode based on the applicable maximum voltage, current and power
values and target voltage, current and power of the EV. The energy transfer control modes,
based on the digital communication messages and communication session stage/phase, are
defined in Table CC.20.
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Table CC.20 — Energy transfer control modes at different
communication session stage/phase

CCM CPM CVM
Cable-check phase
Pre-charge phase
Energy transfer stage X X X

The EV supply equipment can only work in one energy transfer control mode at the time.

This

meaps that the uncontrolled target value will vary according to the physical characteristi
the gide B. For example, if the EV supply equipment is in CCM, the present voltage-at_si
will he the present voltage of the battery system plus the voltage drop between the side B ¢
asselmbly, vehicle inlet and conductor impedances to the battery system. In CVM;the prg
currgnt at side B will depend on the impedance seen by the EV supply equipment.at the ve
connector. If the EV disconnection device is closed, the impedance at the vehicle connecto
vary|with the internal battery system resistance, X-capacitance, Y-capacitahce, side B ¢
assembly impedance, impedance of the internal DC conductors,of. the EV, addit
accessories connected to the side B during energy transfer, among other parameters.

During cable-check phase and pre-charge phase, the limits of thejpresent current at side E
defined in CC.4.1.2 and CC.5.1, respectively. If a higher present current at side B is ne
due fo the load or errors on side B, then the EV supply equipment switches to CCM to fulf
limitation requirements for the present current at side B¢

Chanpging between CCM, CVM, and CPM may cause.unwanted high current spikes and ri
at thp present current at side B due to the switching of the control loops. Specific requirem
to limit these spikes, due to mode switching, are‘under consideration.

For FPT to a battery system, it is good practice that the EV puts the EV supply equipme
CCM. Then, the EV controls the target\current of the EV based on its internal CVM, as th

has full control of the present current at side B until the end of the communication session.

If thg target voltage of the EV.is\within the switch over border between CCM and CVM (mez
it is pnclear if the EV supply_equipment is in CCM or CVM), then, depending on the devi
of the present voltage at side B, it is possible that the battery system voltage does not r
the target voltage of thetEV, or the battery system voltage can be more than the target vo

cs of
de B
able
sent
hicle
r will
able
onal

B are
pded
| the

ples
ents

nt in
e EV

ning
ption
bach
tage

of the EV, as long as\the present voltage at side B is less than the rated maximum voltage of

the EV. See 101.4.2:2 for the requirements of the voltage deviation at side B and CC.6.
the measurement accuracy.

4 for

Whep the-EV supply equipment and the EV are in the same control mode (CVM or CCM) 4t the

same time; the two control loops will try to regulate the target current/voltage of the EV su

pply

equipment at side B with the present current/voltage at side B and the target current/volta

e of

the EV, respectively. This may cause unstable control loops and result in large deviation
ripple in the present current at side B.

and

As described in 101.1.2.2, to ensure that the EV supply equipment stays in CCM, the target
voltage of the EV should be far from the border of the CVM, otherwise the EV supply equipment
may switch to CVM. Depending on the ripple, side B deviations and other effects, the EV supply

equipment can keep switching between CCM and CVM when the target voltage/current o
EV are at the switching borders of the different modes.

f the

The range where the EV supply equipment can stay in the CCM is defined by the formula in

101.1.2.2.
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CC.6 Specific requirements

CC.6.1 Requirements for load dump

In case of a load dump, after the first 3 ms, the voltage overshoot at side B between DC+ and
DC- shall be less than or equal to

— for a rated maximum voltage of the EV, as communicated (in the last request message
before t3) during the initialization phase, > 500 V: 110 % of the rated maximum voltage of
the EV, or

— for a rated maximum voltage of the EV, as communicated (in the last request message
before t3) during the initialization phase, < 500 V: rated maximum voltage of the EM/|plus
50 V.

See [Formula (CC.16).

Vevse_out = Max(110 % * Vey_max_cpo: Vev_max_cpp * 90¥) (C¢.16)

where
Vevde out is the present voltage at side B, expressed in \olts;

Vev [MAx cpp I8 the maximum voltage of the EV; communicated in the | last
ChargeParameterDiscoveryReq message; expressed in volts.

Compliance is checked by CC.7.5.9.

CC.§.2 Side B current regulation

Wheh in CCM, the EV supply equipment shall control the present current at side B.|The
maximum allowable deviation between'the present current at side B and the target current of
the BV is:

I+

150 mA DC when the target'current of the EV is <5 A DC;
1,5 A DC when the target current of the EV is 25 A DC but < 50 A DC;
3 % of the target cutrent of the EV when the target current of the EV is > 50 A DC.

I+

I+

If the¢ accuracy requirements cannot be met for the lowest currents, the applicable minimmum
currgnt of the EVA supply equipment at side B may be set to values where the EV sypply
equipment can‘meet the requirements. If the target current of the EV is less than the appligable
minimum current of the EV supply equipment at side B, see CC.5.5.7.

Comr)liance is checked by CC.7.5.11.

CC.6.3 Measuring current and voltage at side B

The accuracy of side B voltage and current measurements of system C shall be between the

following values:

— measured voltage at side B: between £10 V DC;

— measured current at side B: between £1,5 % of the measured current at side B or between
+ 0,5 A, whichever is more.

Compliance is checked by design review.

The time between measuring voltage and current at side B and communicating them to the EV
should be less than or equal to 200 ms. The EV should not solely rely on the voltage and current
measurements from the EV supply equipment at side B to control the communication session.
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CC.6.4 Overcurrent protection of side B

The EV supply equipment shall provide an overcurrent protection to protect the side B.

023

If one or both of the following conditions are continuously fulfilled for a duration of 0,5 s, the EV

sup

NOTH For the protective measures in the EV, see ISO 17409:2020, 6.2.

Compliance is checked by design review.

CC.

CccC

Defipitions of variables are as follows:

.1.1  Operating points — Definitions

ply equipment shall trigger an emergency shutdown in 0,5 s or less:

the present current at side B is more than 120 % of the applicable maximum current of the

EV supply equipment at side B;

during energy transfer, the present voltage at side B is less than 80 % of the applicable

minimum voltage of the EV supply equipment at side B.

f General test conditions

— Mev_target' target voltage of the EV simulator, sent to the &V supply equipment via djgital
gommunication;

— IEv target: target current of the EV simulator, sent-to the EV supply equipment via djgital
gommunication;

— MWevse_side: Voltage at side B measured by:the EV simulator;

— IEyse sideB: current at side B measured:by-the EV simulator;

= MNev_max: rated maximum voltage of EVsimulator;

— Ify max: rated maximum current of'EV simulator.

The Values for Vgy max @nd Igy may shall be set to the maximum corresponding values of the

EV

All
sta

digital communication shall be according to IEC 61851-24, which includes the applig
ngards DIN SREC70121:2014 and I1ISO 15118-2:2014.

supply equipment ( transferred via digital communication (for example,
ChangeParameterDiscoveryRes) unless otherwise specified.

able
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VA
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Peyse max
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|
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|
|
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|
|
|
|
|
]
|
|
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I
|
i
VEVSE_min L ®
! 1 OP5
| 1
PEVSE min ! i
l !
! 1
! 1
! 1
4 I -
Tevse min IEVSE intended Tevse_max I
IEC
Key
IEVSE_max rate.d boost/coqtinuous current of the EV supply OP1 IEVSE_min and PEVSE_min
equipment at sidé B
[EVSE_min rate'd minimum_current of the EV supply oP2 VEVSE_maX and IEVSE_min
equipmentiat 'side B
Ieys E intended tgrget current of the EV supply equipment at OP3 VEVSE_maX and PEVSE_m,aX
side B-for the test point TP
Vevs E_max rate.d maximum voltage of EV supply equipment OP4 IEVSE_maX and PEVSE_maX
at side B
Vevd E_min rate_d minimum voltage of EV supply equipment  OP5 VEVSE_min and IEVSE_maX
at side B
Veyde—mensea—1target voltage of the EV supply equipment at oP6 Vevar—rmimald Pevee o
- side B for the test point TP - -
PEVSE_maX rate.d maximum power of the EV supply TP VEVSE_intended and IEVSE_imended
equipment at side B
PEVSE_min rated minimum power of the EV supply

The defined operating range (OP1 to OP6) specifies the possible range of values of target
voltage and current of the EV. Between the tolerances, the EV supply equipment however may

equipment at side B

Figure CC.22 — Operating points

deliver values for current or voltage that are outside of this operating range.
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The actual shape of the operating range may differ from the idealized shape as depicted in
Figure CC.22 (for example, caused by flexible configuration of multiple PECs). Furthermore,
the operating range of the EV supply equipment may dynamically change during the energy
transfer stage, for example, due to thermal degradation.

For digital communication according to DIN SPEC 70121 and ISO 15118-2, both operating
points OP1 and OP6 as shown above denote the same operating point (OP1 = OP6) and

Peyse_min = YEVSE_min * TEVSE_min

to ru
CC.7
Figu
CC.7
The

- N

- N

|
~

- 1

- 1

- 1

A tet: point TP defines the intended operating voltage and operating current which is ne

a specific test.

.2 Standard test setup

re 131 shows the standard test setup for system C.

.3 Definition of measured values at side B
measured values at side B are defined as follows:

[EVSE sideB Dc: Measured voltage at side B Vgysg sigeg.@veraged (RMS or mean) o

measurement duration of 1 s or more;

E\VSE SideB Dc- Present current at side B Ygygg sigeg averaged (RMS or mean) oy

measurement duration of 1 s or more;

: absolute maximum limit in 4

ip_low: x of all current ripple components o

peak-to-pea

measured current at side B Igygg sigép in the frequency range < 10 Hz;

ip_mid: absolute maximum limib in Apeak.t0-peak OF all current ripple components o

measured current at side B Igysg sigep in the frequency range < 5 kHz;

ip_high: absolute maximum limit in Agjeay to-peak O all current ripple components o

measured current at side B /gy gg sjgep in the frequency range < 150 kHz.

For fipple components; all filtering shall be done with a first order filter, and the values shg

mea

CC.%

In or

sured over a_duration of 10 s or more.

.4 Exemplary approach to set a test point in CCM

der to approach a specific test point TP in CCM, the following steps shall be taken.

bded

er a

EVSE_rip: @bsolute maximum limit in Voo t0-peak 9F all voltage ripple components of the
measured voltage at side B Vgygg sigep in the ffequency range < 150 kHz;

er a

the

the

f the

Il be

The

step

nimbers refer ta Figurp CC 23 and Fignrp CC24:

Step

1:

a) Set Ut4 = Vpre_charge @and close S119.

It is recommended to choose Vpre_charge IN Such a way that

- VEVSE_min s VPre-charge < VEVSE_max’

Vevse side d0€s not leave the operating range of the EV supply equipment during

step 2, and

— the difference between Veyse sige @Nd VEvsE intended after step 2 is small. With

the need to adjust U4 in step 3 will also be small.

that,
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b) Based on the data sheet of the EV supply equipment, the EV simulator shall communicate
the following properties with the message "ChargeParameterDiscoveryReq" <3a>:

- VEV_max =1,2x VEVSE_max;

VEv_min = 0,8 * VEVsSE min:

- ]EV_max =1,2x IEVSE_max;

— 1Tev_min = 0.8 X IEysE min;

- PEV_max =1,2x PEVSE_max.

The E\L eupply oquipmnnf shall have enr-r\ncefnlly communicated the 'Fnlln\ming prnpnri‘i s to
the EV simulator with the message "ChargeParameterDiscoveryRes" <3b>:

1 VEVSE_min;

1 VEVSE_max;

1 ZEvSE_min:

1 TEvSE_max;

- PEVSE_maX'

c) QGontinue the normal startup sequence up to t = t9. Then close S717 and S18. Continug the
normal startup sequence until the EV supply equipment las communicated that it is rpady
for energy transfer with the message "PowerDeliveryRes" <6b> (that is, between t = t9 and
t|= t11 according to CC.3.2).

Use the following parameter  in  the message  "PreChargeReq" 45a>:
BVTargetVoltage = VEV_target = VPre-charge

Step| 2:

a) Request target values with the  following parameters in the mespage
"CurrentDemandReq" <7a> according to DIN SPEC 70121:2014 or ISO 15118-2:2014;

-| EVTargetCurrent = Igy targetT [EVSE intended:

-| EVTargetVoltage = Vey garget = 1.2 * VEyse max (to allow for CCM);

- EVMaximumVoltageLimit = Vgy yax-

Tlhe EV simulator shall periodically issue target current and target voltage requests in the
message "CurrentDemandReq" <7a> after each "CurrentDemandRes" <7b>.

b) Wait until transition to Izysg intended 1S finished.

Step| 3:

Measure\WV48 = Veyse sides_pc and adjust U4 with a slew rate of < 1 V/s until

EVSE_SideB_DC — VEVSE intended 1 ¥ 10V BE€
while:

VEvsE_sideB_DC 2 VEVSE_min
and

VEvSE_sideB_DC = VEVSE_max

according to the latest operating range of the EV supply equipment as communicated in
"CurrentDemandRes" <7b>.

Step

4.

Measure V18 = Veyse side Dc @nd adjust Ur4 with a slew rate of < 1 V/s until

VEvsE_sideB_DC = VEVSE_intended 2 £ 10V DC
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while:

VEvsE_sideB_DC 2 VEVSE_min
and

Vevse_sideB_DC S VEVSE_max

according to the latest operating range of the EV supply equipment as communicated in
"CurrentDemandRes" <7b>.

NOTE The +10 V DC value mentioned in step 3 and step 4 has been chosen arbitrarily and is not related to the
permissible accuracy of the side B voltage measurement of the EV supply equipment as specified in CC.6.3.

VA
VeVSE_max ---- P
OoP2 OP3 »
EVSE_max
OP4
, P
VEVSE_intended [~ ;é _______________ ¥v3
\ I
, / __________________ o
Vpre-charge@=-----""""" E
1 s
VEVSE| min : |
: 1 OP5
IevsE min TEVSE intended IevsE. max 1
IEC
Figure CC.23 - Approaching a single test point TP in CCM (example 1)
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VA
VEVSE_max f---- O
OoP2 OP3 P
EVSE_max
, TP,
VEVSE_intended_2 [~====1~======"="========---- X
||
y e )
Vpre-charge @----"1"""~ / i 4 OP4
3
\x |
% I AN ISR %
EVSE_intended_1 i TF’1
1 |
: OT/ PEySE_min i
VevSE \min [===-- Ha : &
i oP6 ; ! OP5
.| : : -
Ievse_min TEvsE_intended Tevse_max I
IEC

Figure CC.24 — Approaching multiple-test points TP, CCM (example 2)

CC.1.5 Test cases

CC.1.5.1 Compatibility check

CC.1.5.1.1 Reference requirements

This|test case considers the following requirements:

— §.3.1.104 Compatibility check;

— ({C.3.2 Normal startup;

— ({C.3.3 Normal shutdown;
d

C.5.6 Compatibility check.

CC.71.5.1.2~ Description

Test|if\the EV supply equipment will not proceed with the communication session in case of:

Vevse_min > VEV_max
CC.7.5.1.3 Test setup

Standard test setup.

CC.7.5.1.4 Preconditions

— For DIN SPEC 70121:2014: Message "ContractAuthenticationRes" was successfully
received by the EV simulator.

— For ISO 15118-2:2014: Message "AuthorizationRes" was successfully received by the EV
simulator.
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CC.7.5.1.5 Definitions and calculations

None.

CC.7.5.1.6 Actions

For DIN SPEC 70121:2014 and ISO 15118-2:2014:

2023

1) send message "ChargeParameterDiscoveryReq" <3a> containing the following parameter:

2)

EVMaximumVoltageLimit = max (Vgysg min ~ 10 V DC, 0 V DC);

CC.1.5.1.7 Expected results

To cpnsider the test as passed,

the EV supply equipment shall not proceed with the next message via digital communic
dccording to each standard,

the EV supply equipment shall respond with message "ChargeParameterDiscovery
43b> with parameter "ResponseCode" = ‘FAILED_WrongChargeRParameter’, and

18 < 60 VV DC.

CC.1.5.2 Normal startup

CC.71.5.21 Reference requirements

This|test case considers the following requirements:

¢C.3.2 Normal startup.

CC.1.5.2.2 Description

Chegk if the EV supply equipment performs a normal startup according to Table CC.8.

CC.1.5.2.3 Test setup

Standard test setup.

CC.1.5.2.4 Preconditions

Nonég.

CC.1.5.2.5 Definitions and calculations

htion

Res

Nontf.

Definition of intended test point (TP):

TP = (Ievse_intended / VEVSE_intended) With:

— Igvse_intended = TEVSE_min * 0.5 X (/lEVSE_max — /EVSE_min);

VEVSE_intended = VEVSE min * 0,5 * (VEVSE _max = VEVSE_min)-

CC.7.5.2.6 Actions

This test shall be performed with every digital communication protocol which the EV supply
equipment supports.

1)

Set Ut4 = 0 V DC and close S119.
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2)

3)

4)
5)

6)

7)
8)

9)

cc
1)

2)

3)

Mate the vehicle connector.
a) Connect PP (to be able to measure the resistances in the proximity circuit)

Measure Rg3 (configuration EE, see Figure CC.1) and Rg5 (configuration FF,
Figure CC.2), respectively.

Check if expected results 1) are achieved.
b) Connect CP (CP change from state Ax to state Bx)
Establish the data-link as defined in IEC 61851-24.

Check if expected results 2) are achieved.

see

stablish digital communication as defined in IEC 61851-24.

Jend the message "ChargeParameterDiscoveryReq" <3a> with the following patam
(pmongst others):

- EVMaximumCurrentLimit = /pysg max;

- EVMaximumVoltagelLimit = Veysg max.

Check if expected results 3) are achieved.

Ljock the vehicle connector without closing Sy,2 (CP remains in state B).
CGheck if expected results 4) are achieved.

(Glose Sy,2 (CP change from state B to state C/D).

Send one or more "CableCheckReq" <4a> messages.

Gheck if expected results 5) are achieved.

Send one or more "PreChargeReq" <5a> messages with following parameters:
-| EVTargetCurrent = Igy target = 2 A;

-1 EVTargetVOItage = VEV_target B VEVSE_mId

(ds)

et Ut4 = VEyseE mig-

Check if expected results 6) arelachieved.

I{ the absolute voltage difference between V111 of the test load and V8 is <20 V DC,
gand S;18 shall be closed (see t9).

Tlhe EV simulator may. adapt the target voltage of the EV with cyclic "PreChargeReq/
45a>/<5b> messages to compensate for voltage deviation.

Send a message-"PowerDeliveryReq" <6a> with parameter "ReadyToCharge" = ‘“True’
Check if expected results 7) are achieved.

Approach-the test point TP according to CC.7.4 applying step 2 and step 3.

Check-if expected results 8) are achieved.

pters

5117

Res

.7.5.2.7 Expected results

PP resistor Rg3 = 150 Q (+ 10 %) (configuration EE, see Table CC.2).
PP resistor Rg5 = 1 500 Q (+ 3 %) (configuration FF, see Table CC.4).

The EV supply equipment shall turn on its CP oscillator if the EV supply equipment is ready

for energy transfer and if the CP oscillator is not already turned on.

The EV supply equipment shall maintain a CP duty cycle of 5% unless a certain condition

requires a different CP duty cycle (see t1).
The compatibility check is performed by the EV supply equipment.

The EV supply equipment shall send message "ChargeParameterDiscoveryRes" <3b>
the following parameters:

— EVSEMaximumVoltageLimit;

with
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— EVSEMinimumVoltageLimit;
— EVSEMaximumCurrentLimit;
— EVSEMinimumCurrentLimit;
considering the compatibility check (see t2 » t3).

Furthermore, the EV supply equipment shall send the EV the result of the compatibility check
in message "ChargeParameterDiscoveryRes" <3b> with following parameters:

— ResponseCode = "OK",;
— EVSEProcessing = "Finished" (see t3).
T .

shall
ot apply a present voltage at side B > 60 V DC if the CP state is not C2 or D2 (see {4 »} t5).

he EV supply equipment shall check if the CP state changed to state C/D before’ser|ding
the first "CableCheckRes" <4b> message and before the present voltage at side B is > 60 V
(see t4 » t5).

he EV supply equipment shall check the functionality of the IMD and the insulation of|side
. The EV supply equipment shall continuously report the insulation state with parameter
"EVSElsolationStatus" according to CC.4.1.4, "EVSEProcessing™ = 'Ongoing', [ and
"EVSEStatusCode" = '"EVSE_IsolationMonitoringActive' in message’"CableCheckRes" £4b>
(see t4 » 16).

he present voltage at side B Veysg sige_pc Shall be accarding to the negotiated maximum

Iltage values communicated in the last set of ChargeParameterDiscoveryReqg/Res
essages according CC.4.1.2:

VEVsE_cable_Check = MIN(VEy max_cpp + 50 V\DC,  Veysg max_cpp, 900V DC), if
VEV_max_cpp <900 V DC, or

VEVSE_cable_check = MIN(1,1 % Vey max, cPpr VEVSE max_cpPD): if VEV max_cpp > 500V
DC

Wwhere

WEv_max_cPD: proposed negetiated maximum voltage at side B communicated by the
EV in the last message "ChargeParameterDiscoveryReq" <3a>;

NEVSE_max_CPD: proposéd’ negotiated maximum voltage at side B of the EV sdpply
equipment communicated in the last ChargeParameterDiscoveryRes
<3b>;

WEVSE_cable_cheek:_Present voltage at side B during the cable-check phase.

O

uring the cable-check phase, the deviation of the Veysg cable check Shall be less [then
5 % of the ¥y max cpp ©OF less than £2 % of the Vgysg max cpp: Whichever deviatipn is
smaller.

I+

After\completing the cable-check phase, the EV supply equipment shall send mespage
CableCheckRes" <4b> with following parameters:

— EVSElsolationStatus according to CC.4.1.4;
— EVSEProcessing = "Finished";

— EVSEStatusCode" = "Ready", if the insulation status is 'Valid' and there are no errors
(see t6).

The EV supply equipment adapts the present voltage at side B to the target voltage of the
EV in the "PreChargeReq" <5a> message and sends the corresponding "PreChargeRes"
<5b> message. During the pre-charge phase the EV supply equipment is able to supply a
present current at side B as defined in CC.5.1, limit the present current at side Bto 2 A DC
and ignore the target current of the EV (see t7 » t8).

The present voltage at side B of the EV supply equipment reaches the target voltage of the
EV between the tolerances given in section 101.1.2.
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7)

8)

CC.1.5.3 Wake up of EV supply equipment by EV
CC.71.5.3.1 Reference requirements

This|test case considers the following requirements:

CC.7.5.3.2 Description

After disabling the pre-charge current limitation (for example, pre-charge circuit, if any), and
switching on its PECs, the EV supply equipment shall send message PowerDeliveryRes
<6b> with parameter "EVSEStatusCode"= 'EVSE_Ready' to indicate that it is ready for
energy transfer and overvoltage protection (see t9 » t11).

The EV supply equipment shall continuously monitor the insulation of side B and update
parameter "EVSElsolationStatus" in the next communicated messages that contain this
parameter (see t11 »).

The EV supply equipment shall adapt the present current at side B to the target current of
the EV in message "CurrentDemandReq" <7a>.

The EV supply equipment shall respond with the following information to the EV in message
urrentDemandRes<7b>:

its present current and voltage at side B;

its applicable maximum/minimum current and voltage at side B;

its present status (see t11 » 112).

¢C.5.2 Sleep mode and communication session restart,methods.

Reac¢tion on wake up action performed by EV after the EV supply equipment entered gleep

mode.

CC.1.5.3.3 Test setup

Standard test setup.

CC.1.5.3.4 Preconditions

Nonég.

CC.1.5.3.5 Definitions*and calculations

Definition of intended/test point:

TP 3 (IevsE inténded / VEVSE_intended) With:

Tevse-inténded = TEVSE_min

NEeVSE intended = PEVSE_min / TEVSE min

TP equals to OP1.

CC.7.5.3.6 Actions

1)
2)

3)
4)

5)

Approach test point TP according to CC.7.4.

Send message "PowerDeliveryReq" according to IEC 61851-24 with the parameter
"ChargeProgress" = ‘Stop’.

Wait for the "PowerDeliveryRes" message.

Send message "SessionStopReq" according to IEC 61851-24 with the parameter
"ChargingSession" = ‘Pause’.

Wait for "SessionStopRes".
Pause the data-link (D-LINK_PAUSE.request()).
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7) Wait until the EV supply equipment enters sleep mode, which is indicated by a disabled CP

(o]

scillator, that is, change from CP state B2 to B1.

8) Perform one B1-C1-B1 toggle according to IEC 61851-1:2017, Table A.6, Sequence 11.

CC.7.5.3.7 Expected results

The EV supply equipment signals a wake up by enabling the CP oscillator with a duty cycle of

5 %,

that is, change from CP state B1 to B2.

CC.7.5.4 Loss of electrical continuity of the control pilot conductor

CC.7
This

- 6

|
o))

CC.7

EV {
cont

CC.7

Stan

CC.7

Basq
follo

I
N~ O~

The

.5.4.1 Reference requirements
test case considers the following requirements:

.3.1.105 De-energization of the power supply to the EV;
.3.1.113.4 Emergency shutdown;
C.4.3 Loss of electrical continuity of the control pilot conductor.

.5.4.2 Description

upply equipment emergency shutdown in case of losing(the electrical continuity o
ol pilot conductor (CP change from state C to states A orB).

.5.4.3 Test setup

dard test setup.

.5.4.4 Preconditions

d on the data sheet of the EV supply\equipment, the EV simulator shall communicat
ving properties with the message-"'ChargeParameterDiscoveryReq" <3a>:

EV_max = 12 X VEVSE_maxi
EV min = 0.8 X VEVSE mini
EV_max = 152 X IEVSE max
Ev_min = 0,8 X TEysE min
EV_max = 12 PEVSE_max-

FV supply,equipment shall have successfully communicated the following properties t

EV simulatorwith the message "ChargeParameterDiscoveryRes" <3b>:

- )

EVSE_min

f the

b the

D the

VEVSE_max:

- Ievse_min

TevsE_max

— PEvysE max:

CC.7.5.4.5 Definitions and calculations

Definition of intended test points:

TP,

= (IevsEe_intended_1 !/ VEVSE_intended_1) With:

— Ievse_intended_1 = JEVSE_max
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VEVSE_intended_1 = PEVSE_max ! IEVSE_max
TP, equals to OP4.

TP, = (Ieyse_intended_2 /! VEVSE._intended_2) With:

IevSE_intended 2 = PEVSE max ! VEVSE max

VEVSE_intended_2 = VEVSE_max
TP, equals to OP3.

TP3 = (Ieyse_intended_3 ! VEVSE._intended_3) With:

IEVSE intended 3 = 0 ADC

VEVSE_intended 3 = VEVSE min * 112 X (VEvsE max — VEVSE_min)

Further definitions:

= MWevse_mid = Vevse_min * 112 X (Vevse_max — VEVSE_min)

CC.1.5.4.6 Actions

Each of the following cases shall be tested.

1) @P change from state C to state A during the cable-check phase

2) aP

3) @GP change from state C to state A~during the energy transfer stage at TP,

4) (P change from state C to state A during the energy transfer stage at TP,

5) GP changefrom state C to state B during the energy transfer stage at TP,

6) {P.change from state C to state B during the energy transfer stage at TP,

The normal startup sequence shall be successfully done until t = t4 accordin

Figure CC.5.
Open S13 and check expected results.

change from state C to state A during the pre-charge phase
Approach test point TP3 according to(€C.7.4.
Open S13 and check expected results.

Approach test point TP1-according to CC.7.4.
Open S13 and check-expected results.

Approach test'point TP2 according to CC.7.4.
Open S;3‘and check expected results.

Open S,,2 in the EV simulator and check expected results.

: see 3)

: see 4)

NOTE 1

NOTE 2

Open S,,2 in the EV simulator and check expected results.

g to

The test cases 1), 2), 3), 4), 5) and 6) can be done in arbitrary order, and fault states need to be cleared
between tests.

If TP, = TP, one joint test run is sufficient.

CC.7.5.4.7 Expected results

The EV supply equipment shall perform an emergency shutdown. That means that the EV

supply

equipment shall:

— turn off its CP oscillator to indicate an emergency shutdown in 20 ms or less after opening
St3 or Sy2,
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— reduce A;1to <5 A DC and disable side B in 30 ms or less after opening S13 or §,,2,
— reduce V{8 to <60V DCin 1010 ms or less after opening S;3 or §,,2, and

— reduce V16 and V{7 to < 60 V DC in 1 010 ms or less after opening S13 or S,,2.

In addition, for CC.7.5.4.6 5) and 6):

— The CP oscillator shall be switched off (CP change from state B2 to state X1) in 20 ms or
less.

CC.7.5.5 Protective conductor continuity checking

CC.1.5.5.1 Reference requirements
This|test case considers the following requirements:

— 6.3.1.2 Continuous continuity checking of the protective conductor;

[0))

.3.1.113.4 Emergency Shutdown;
— (@C.4.7 Loss of electrical continuity of the protective conductor.

CC.1.5.5.2 Description
Emefgency shutdown in case of loss of protective conductor €ontinuity. This test case applies

to EY supply equipment with a rated maximum voltage of the*EV supply equipment at sid¢ B =
60 V|DC.

CC.1.5.5.3 Test setup

Standard test setup with switch S;28 to break<the protective conductor continuity in the EV
supply equipment side.

This|test requires the EV supply equipment to be modified as shown in the test setup.

CC.1.5.5.4 Preconditions

Nong.
CC.1.5.5.5 Definitions*and calculations
Defipition of intended’test points:

TPy F (Ievse-itended_1/ VEVSE_intended_1) With:

1 7evSE intended 1 = PEVSE max ! VEVSE max

VEVSE_intended_1 = VEVSE_max

— TP, corresponds to OP3 according to Figure CC.22.
TP, = (Ieyse_intended 2 /! VEVSE._intended_2) With:
— Ievse_intended 2 = JEVSE_max

VEVSE _intended_2 = PEVSE_max ! IEVSE_max
— TP, corresponds to OP4 according to Figure CC.22.
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CC.7.5.5.6 Actions

Repeat the following steps for each of the defined test points.

1) Approach the test point TP according to CC.7.4.
2) Open S28.

3) fcp open IS the point in time when S.128 changes its state from closed to opened (to be

d

erived from the transition in V1)

4) Check if the expected results are achieved.

CC.1

The
supp

—

- r

|
-

|
=

CC.7
CC.%

The

dfter tCP open’

.5.5.7 Expected results

EV supply equipment shall perform an emergency shutdown. That means that th¢ EV

ly equipment shall

irn off its CP oscillator to indicate an emergency shutdown in 160 ms oress after 7p

bduce its present current at side B to <5 A DC and disable its side B in 170 ms or

bduce the present voltage at side B between DC+ and¢protective conductor, and bety
C- and protective conductor to <60 V DC in 1 150, ms)or less after icp gpen-

.5.6 Rated EV supply equipment values at'side B
.5.6.1 General

fest points TP, for the test is shown in.Figure CC.25.

bpen’

less

bduce the present voltage at side B between DC+ and DC-te,< 60V DC in 1 150 mps or
lgss after icp gpen, and

veen
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VA
VEVSE_max [~~~ L
OP2=TP, OP3 = TP, PEVSE max
OP4=TP,
OP1=TP,
/ Peyse_min
VEVSE_min |====~ -0 i
i OP6 = TPg I OP5=TP;
Tevse_min Tevse_max I
IEC
Figure CC.25 — Test points TP,
CC.1.5.6.2 Reference requirements
This|test setup considers the following\requirements:

— 101.1.1 Operating ranges forfvoltage, current, and power at side B;
— 101.1.2.1 Side B currentregulation in CCM;
— 101.1.5 Periodic andyrandom deviation (current ripple in CCM);

— ({C.5.5.7 The targétycurrent of the EV is less than the applicable minimum current of thge EV

slupply equipmentjat side B;

(4

— ({C.5.5.8 Thettarget current of the EV is more than the applicable maximum current of the
BV supply-equipment at side B;

— ({C.5,579"The target voltage of the EV is less than the present voltage at side B;
— (Ci5,5.10 The target voltage of the EV is more than the maximum voltage limits;

— CC.5.5.13 Limitations due to the applicable minimum power of the EV supply equipment at
side B;

— CC.5.5.14 Limitations due to the applicable maximum power of the EV supply equipment at
side B;

— CC.6.2 Side B current regulation.


https://iecnorm.com/api/?name=3768e778c6fd5aec7ae21b0f11984730

IEC 61851-23:2023 © |IEC 2023 - 299 -

CC.7.5.6.3 Description

Par

t A:

Test if the EV supply equipment is able to deliver present voltage at side B in the voltage range
[Vevse mins VEVSE max] and the target current of the EV in the current range [Izysg mins

Igyse_maxl in CCM less than or equal to the limit of the rated maximum power of the EV supply
equipment at side B [Pgyse max] at the ambient temperature -5 °C to +40 °C and 22 000 m
above sea level.

Par

Test

CC.1.5.6.4 Test setup

Sta

CC.1.5.6.5 Preconditions

Nonég.

CC.1.5.6.6 Definitions and calculations

In th|s test case, certain properties of the EV supply €quipment are tested at specific test p
TP, at the edges of the operating range of the EV 'supply equipment, with specific combina

of tafget current and voltage of the EV.

In th|s test case, certain properties of the-EV supply equipment are tested at specific test p

TP

Def

TP,

TP, F (Ieysgintended_2 ! VEVSE_intended_2) With:

t[B:

ndard test setup.

at the edges of the operating range of the EV supply equipment.

imition of test points TP:

= (IevsE_intended 1/ VEVSE_intended_1) With:

IevsE_intended 15EVSE min

1 VEVSE intended) 1 = PEVSE_min / TEVSE_min
- TP, corresponds to OP1.

1EVSE _intended 2 = TEVSE_min

if the EV supply equipment delivers the expected current and voltage at side Bif'the target
currgnt or voltage of the EV values are outside the operating range of the EV supply, equipn

hent.

Dints
ions

Dints

— VEVSE_intended_2 ~ YEVSE_max
— TP, corresponds to OP2.

TP3 = (Ieyse_intended_3 / VEVSE_intended_3) With:

IEVSE intended_3 = PEVSE_max ! VEVSE_max

— VEvSE_ intended 2 = VEVSE_max
— TP3 corresponds to OP3.
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TP, = (Ievse_intended_4 ! VEVSE._intended_4) With:

— Ievse_intended_4 = TEVSE_max

—  VEVSE_intended_4 = PEVSE_max / IEVSE_max

— TP, corresponds to OP4.

TP5 = (Ievse_intended 5/ VEVSE._intended_5) With:

TP F (Ievse_intended_6 / VEVSE_intended_s) With:

Calcplations done continuously during the measurement duration of each TP,:

CC.

The EV simulator shall cyclically send "CurrentDemandReq" <7a> messages with a cycle

of 1

applicable maximum and mipimum values in "CurrentDemandRes" <7b>.
Gengral description of test case and specification of parameter values:

The

The fest ofieach test point consists of two main parts a) and b) as follows:

a)

b)

- TPy corresponds to OPS.

— Ievse_intended 5 = JEVSE_max

= VEVSE_intended 5 = VEVSE_min

1 7evse_intended_6 = PEVSE_min / VEVSE_min

1 VEVSE_intended 6 = VEVSE_min
- TPg corresponds to OPG.

etermine the absolute present current at side B deviation;

bev _abs = | IEVSE sideB_DC — JEV target| fOr ey target S50 A DC
etermine the relative present current at side B deviation:

O
1
O
Ihev rel = | Tevse_sides_pc — /ev_target| / IEv._target fOF TEV target > 50 A DC
Determine the present power at side B:

H

EVSE_SideB_DC ~ VEVSE_sideB_DC * /EVSE SideB_DC

1.5.6.7 Actions

5 or less in order to enable the-EV supply equipment to communicate its (potentially upd

testiof the side B of the EV supply equipment in CCM at test points located at the bour

of the operating range;

time
ated)

sequence ofhe’test points can be optimized for the test load. Delay times between the
cominmunication-sessions can be used for example, for cooling down the test load.

dary

test of the reaction of the EV supply equipment on a target values outside the operating

range in CCM .

Actions for Part A)

1)
2)

3)
4)
5)

Approach a test point according to CC.7.4.
Measure Igysg sideB DC: Zrip_low: Zrip_mid @Nd Zrip high-

Receive IEVSE_measure and VEVSE_measure'
Perform calculations to be done for each test point TP,.

Check if expected results for part a) are achieved.
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Actions for Part B)

- 301 -

6) After atest point has been successfully approached as described in part a), the EV simulator
shall send "CurrentDemandReq" <7a> messages after each "CurrentDemandRes" <7b>
message, with the parameter values shown in Table CC.21 that are outside the operating
range of the EV supply equipment.

Table CC.21 — EV simulator target current and voltage

EVTargetVoltage = V,
Test point EVTargetCurrent = I, target EV_target
- (to allow for CCM)
TP, 0.8 X IeysE intended 1,2 X Veyse max
TP, 0.8 X IeysE intended 1,2 X Veyse max
TP, 1,2 X Ieyse intended 1,2 X Veyse max
TP, 1,2 X Ieyse intended 1,2 X Veyse_max
TP, 1,2 X Ityse intended 1,2 % Veyse ntax
TPg 0.8 X IeysE intended 1,2 X VeysEmax
7) Request a target current of the EV outside the operating fange of the EV supply equipment
by sending "CurrentDemandReq" <7a> messages with the new parameter values spegified
im Table CC.21.
8) (heck if expected results for part b) are achieved,
CC.1.5.6.8 Expected results
Part|A:
For JevsE target n < 5ADC:
— THev abs n = 150 mA DC.
For % A < /pysg_target_n < 90 A'DC:
- Iiev_abs_n < 1,5 A DEL
For JEVSE_target_n >50 ADC:
- Iiev_rel_n =3 %.
The purrept ripple shall meet the limits in Table CC.22.
Table CC.22 — Current ripple limits
Current ripple, A eak-to-peak
200 A
Tevse_sideB_pC $200 ADC DC < Tevse_sideB_DC <400 A DC Ievse_sider_pc > 400 A DC
Lip_tow <15 < (leyse_siges_pc * 0,75 %) < (evse_sides_pc * 0.75 %)
Tip_mid <6,0 <6,0 = (leyse_sideB_pc X 1,9 %)
Liip_high <90 = (leyse_sides_pc * 45 %) = (leyse_sideB_pc X 4+ %)
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Part B:

For TP4, TP, and TPg:

The expected results for the current ripple as specified in part a) shall apply.

For TP,, TP, and TPs:

— The present current and voltage at side B shall not change after requesting parameters

CurrentDemandReq" <3a> messages.

Tlhe expected results as specified in part a) shall apply.

CC.71.5.7 Protection against overvoltage at the vehicle connector

CC.1.5.7.1 Emergency shutdown caused by an overvoltage (test 1)

CC.1.5.7.1.1 Reference requirements

This|test case considers the following requirements:

§.3.1.106.2 Protection against overvoltage between DC+and DC- at the vehicle conn

by emergency shutdown;

§.3.1.113.4 Emergency shutdown.

CC.1.5.7.1.2 Description

Tablg 103. The EV simulator switches a ve@ltage source, and the present voltage at si
becgmes more than the voltage threshold for emergency shutdown.

CC.1.5.7.1.3 Test setup

Standard test setup.

CC.1.5.7.1.4 Preconditions

Nonég.

CC.1.5.7.1.5 Definitions and calculations

Defipition of\times:

overyoltage

is the point in time when the overvoltage condition starts

gvTfargetCurrent——and—EVTargetVottage—=according—to——Tabte €€ 2+ ]

the

pctor

fgency shutdown in case the present voltage at side B is more than the thresholds in

e B

Definition of intended test points:

TPy = (Ievse_intended_1/ VEVSE._intended_1) With:

— IevsE intended 1 = levse_min * 0,5 X (IEySE max = JEVSE_min)

VEVSE_intended_1 = MiN(Veysg_max; 500 V) =50 V

TP, is always applicable.
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TP, = (Ieyse_intended 2 ! VEVSE._intended_2) With:

IevsE_intended 2 = TEVSE_intended_1
VEVSE_intended 2 = MIN(VEysg max; 790 V) =50 V

TP, is only applicable if Veysg max > 500 V.

TP3 = (Ieyse_intended_3 !/ VEVSE_intended_3) With:

IevsE_intended 3 = /EVSE_intended_1

NEVSE _intended 3 = MIN(VEySE max; 890 V) — 950V
T|P3 is only applicable if Veysg max > 750 V.

TP, F (Ievse_intended_4 ! VEVSE._intended_4) With:

IEVSE_intended_4 = /EVSE_intended_1
[EVSE_intended_4 = MIN(Veysg max; 1000 V) =50V

P4 is only applicable if Vpysg max > 850 V.

el

Target values requested to approach test point TP:

IEV_target_m = ]EVSE_intended_m

CC.1.5.7.1.6 Actions

1)

2)
3)
4)
5)

Approach the test point TP, according to CC.7:4 with Vey target 1 = MIN(VEySE maxs O
dtarting from Step 2 of the exemplary approach.

ncrease U4 so that V18 increases in 20°ms or less to V{8 =550V + 15 V.

~

vervoltage 1S the point in time once V48 2 550 V.

heck if expected results are achieved.
epending on the applicability of TP,, TP; and TP,, repeat the test steps using:

Ps:

= O 0O

] VEV_target_Z 2 VEV_max_2 = min(VEVSE_max; 750 V)
V18 =825 Vi15 V

t

TP5:

overvoltage 1S the point in time once V18 2 825 V

] VEV_target_3 = VEV_max_3 = min(VEVSE_max; 850 V)

- V8=935V+15V
t
TPy:

overvoltage 1S the point in time once V8 2 935 V

= VeV target4 = VEV_max 4 = min(VEVSE_max; 1000 V)
- V{8=1100V+15V

t is the point in time once V{821 100 V

overvoltage

0V)
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CC.7.5.71.7 Expected results

The EV supply equipment shall perform an emergency shutdown. That means that the EV
supply equipment shall

CC.1.5.7.2  Error shutdown caused by an overvoltage (test 2)
CC.1.5.7.2.1 Reference requirements

This|test case considers the following requirements:

CC.1.5.7.2.2 Description

turn off its CP oscillator to indicate an emergency shutdown in 20 ms or less after /,y¢yoitage:

reduce its present current at side B to < 5 A DC and disable its side B in 30 ms or less after

tovervoltage’

reduce the present voltage at side B to <60 V DC between DC+ and DC-in 1 010 ms or

less after 7,yeryoltage: @Nd

reduce the present voltage at side B to < 60 V DC between DC+ and the proteftive
conductor, and between DC- and the protective conductor in 1 010 ms or dess [after

vervoltage*

~

.3.1.106.3 Protection against overvoltage between DC+ and DC- at the vehicle conngctor
y error shutdown;

6§.3.1.113.3 Error shutdown.

o O

Errof shutdown in case of an overvoltage at the vehicle connector not caused by the EV sypply

equipment.

The EV simulator switches a voltage source”and the present voltage at side B becomes Inore

than|the negotiated maximum voltage.

CC.1.5.7.2.3 Test setup

Standard test setup.

CC.1.5.7.2.4 Preconditions

Nonég.

CC.1.5.7.2.5 Definitions and calculations

Defipition of times:

t is the point in time when the overvoltage condition starts
VeTvottage ™ I

Definition of intended test point:

TP = (IeysE_intended ! VEVSE_intended) With:

— 1IevsE intended = TEVSE_min * 0.5 * (Ieyse_max — IEVSE_min)

VEVSE_intended = VEVSE_max — 90 V
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Target values requested to approach test point TP:

= IEv _target = IEVSE_intended

- VEV_target = VEVSE_max

- VEV_max = VEVSE_max -25V

CC.7.5.7.2.6 Actions
1) Approach the test point TP according to CC.7.4.

2) Increase U4 so that V18 increases in 20 ms or less to V18 = Vgy ax + 15 V.

3) ¢

vervoltage

4) (heck if expected results are achieved.

CC.1.5.7.2.7 Expected results

The [EV supply equipment shall perform an error shutdown. That means‘that the EV sy

equipment shall

— reduce its present current at side B to < 5 A and disable its sideMB“inh 1 450 ms or less
l vervoltage’

— reduce the present voltage at side B to < 60 V between DC+ and DC- in 2 950 ms or
dfter ¢ and

|
-

CC.1
CC.7
This

- 6
b

- 9
CC.7

Robulistness demonstration in case of a temporary overvoltage which is not caused by th

supp

CC.1

Stan

gnd between DC— and the protective conductor iy 27950 ms or less after 75y6yoitage-

is the point in time once V8 2 Vgy max-

overvoltage’

bduce the present voltage at side B to < 60 V between DC+ and the protective condy

.5.7.3 Temporary overvoltage (test 3)
.5.7.3.1 Reference requirements
test case considers the following requirements:

.3.1.106.3 Protection against'overvoltage between DC+ and DC- at the vehicle conn
y error shutdown.

.3.1.113.3 Error shutdown-

.5.7.3.2 Description

ly equipment.

.5.7.3.3 Test setup

dard test setup.

pply

after

less

ctor,

pctor

W

EV

CC.7.5.7.3.4 Preconditions

None.

CC.7.5.7.3.5 Definitions and calculations

Definition of times:

t

overvoltage

is the point in time when the overvoltage condition starts.
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Definition of intended test point:

TP = (Igvse_intended ! VEVSE_intended) With:

— 1IevsE intended = TEVSE_min * 0.5 * (Ieyse_max — IEVSE_min)

VEVSE_intended = VEVSE_max — 90 V

Target values requested to approach test point TP:

Iev_target = IEVSE_intended

- VEV_target = VEVSE_max
— Mev_max = VEVSE max — 29V
CC.1.5.7.3.6 Actions

1) Approach the test point TP according to CC.7.4.
2) Modulate U4 so that V8 fulfils the following criteria in chronologicahorder:

Q

) V18 increases from (Veyse max — 90 V) to (Vey max ¥ 15 V) in20 ms or less;

o

) V18 stays on the increased level so that (V18 2 Vgy gy for 190 ms + 10 ms;

(@]

) V18 decreases back to (V18 — 50 V) in 20 ms or less.

0

ee Figure CC.26 for the voltage profile to be achieved.

3) ‘fgvervoltage IS the point in time once V8 2 Vey ngy-

4) (heck if expected results are achieved.

24
= _ <20 ms s20ms_
VEV_max +15Vp————m == - —— =
Vevmax [ N " T~ r 0
Veystumax 0V [~~~ ~~~
- 190 +10 ms ;
)) >
( ( ’overvoltage !

IEC
Figure CC.26 — Voltage at the vehicle connector

CC.7.5.7.3.7 Expected results

The EV supply equipment shall remain in the energy transfer stage and not perform an error
shutdown during the temporary overvoltage condition.
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CC.7.5.7.4 Error shutdown caused by an overvoltage (test 4)
CC.7.5.7.4.1 Reference requirements
This test case considers the following requirements:

— 6.3.1.106.3 Protection against overvoltage between DC+ and DC- at the vehicle connector
by error shutdown.

— 6.3.1.113.3 Error shutdown.

CC.7.5.7.4.2 Description

Error shutdown in case of an overvoltage which is not caused by the EV supply equipment.

The EV simulator modifies its maximum voltage limit sent to the EV supply equipmentto a Jalue
less fthan the present voltage at side B.

CC.71.5.7.4.3 Test setup

Standard test setup.

CC.1.5.7.4.4 Preconditions

Nonég.

CC.1.5.7.4.5 Definitions and calculations

Definition of times:

|
~

vervoltage is the point in time when the overvoltage condition starts.

Definition of intended test point:

TP 3 (IevsE_intended / VEVSE_ intendsd) With:
= IEvsE intended = TEVSE min'#0.5 % (Ieyse max — IEVSE_min);
—  MHevsE_intended = VEVSE max =20 V.

Target values requested to approach test point TP:

|
~

EV_target /2EVSE_intended:

|
~

'EV_target Z VEVSE_max -25V,;

= Hevimax = VEV_target-

CC.7.5.7.4.6 Actions

1) Approach the test point TP according to CC.7.4.

2) Send "CurrentDemandReq" message with Vey max = VEVSE intended — 19 V-
3) ¢

overvoltage 1S the point in time when the message "CurrentDemandReq" is sent.

4) Check if expected results are achieved.
CC.7.5.7.4.7 Expected results

The EV supply equipment shall perform an error shutdown. That means that the EV supply
equipment shall

— reduce its present current at side B to < 5 A and disable its side B in 1 450 ms or less after
t

overvoltage’
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reduce the present voltage at side B to < 60 V between DC+ and DC- in 2 950 ms or

after tovervoltage’ and

less

reduce the present voltage at side B to < 60 V between DC+ and the protective conductor,

and between DC- and the protective conductor in 2 950 ms or less after 7,y¢ryoitage-

CC.7.5.8 Emergency shutdown in case of proximity pilot disconnection

CC.7.5.8.1 Reference requirements

This test case considers the following requirements:

CC.1.5.8.2 Description

Emefgency shutdown in case of proximity pilot disconnection. The test applies to EV su
equipment of system C with a vehicle connector of configuration EE only."See Figure CC.

CC.7.5.8.3 Test setup
Standard test setup, with Rt1 = Ry1 and X1 = X,1. See Table(CC.2.
CC.71.5.8.4 Preconditions

Nong.

CC.1.5.8.5 Definitions and calculations

Definition of Test Point 1 (TP1):

Definition of Test Point 2 (TP2):

CC.1.5.8.60 Actions

CC.4.4 Loss of electrical continuity of the proximity detection conductor.

g.3.1.113.4 Emergency shutdown.

TP, corresponds to OP3;

~

EVSE_intended 1 = PEVSE. max /"YEVSE_max:

NEVSE_intended_1 = VEVSE .max:

TP, corresponds.toJOP4;

IEVSE intended-2 = PEVSE max ! VEVSE_max;

el

[EVSE_infended_2 = VEVSE_max-

The Tolfowing steps shall be done for each of the defined test points TP,

pply

In each test point, the proximity fault shall be simulated by using both methods. That is, two
tests (one opening S1 and one closing S;2) shall be done for each test point.

1)

2)

3)

Approach a test point TP, as defined in CC.7.4. Wait until the EV supply equipment has

reached a stable operation.
Simulate a proximity fault by
a) Opening S11, and

b) Closing S42.

Check if the expected results are achieved.
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