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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -
Part 23: DC electric vehicle supply equipment

FOREWORD

1) The Ihternational Electrotechnical Commission (IEC) is a worldwide organization for standardization-cd

all n

tional electrotechnical committees (IEC National Committees). The object of IEC is to promoteTinte]

co-oferation on all questions concerning standardization in the electrical and electronic fields. To, this

in ad
Publi

ition to other activities, IEC publishes International Standards, Technical Specifications, Technical
Cly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)

prepdration is entrusted to technical committees; any IEC National Committee interested in the subject g

may
with
Stan

articipate in this preparatory work. International, governmental and non-governmental organization|
he IEC also participate in this preparation. IEC collaborates closely with the Intetnational Organiz
ardization (ISO) in accordance with conditions determined by agreement betwéeh the two organiz

2) The fprmal decisions or agreements of IEC on technical matters express, as neafly as possible, an inte

cons

ensus of opinion on the relevant subjects since each technical committee has representation

intergsted IEC National Committees.

3) IEC
Com
Publi

Publications have the form of recommendations for international-use and are accepted by IEC
hittees in that sense. While all reasonable efforts are madeto ensure that the technical contef
Cations is accurate, IEC cannot be held responsible for/the. way in which they are used or

misinfterpretation by any end user.

4) In or|
trans
any |

5) IEC |
asse
servi

Her to promote international uniformity, IEC National\Committees undertake to apply IEC Pul
barently to the maximum extent possible in their natiogal’and regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

fself does not provide any attestation of conformity. Independent certification bodies provide c
sment services and, in some areas, access-to |[EC marks of conformity. IEC is not responsiblé
Ces carried out by independent certificationCbodies.

6) All ugers should ensure that they have the latest edition of this publication.
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9) IEC

ensable for the correct application of this publication.
iraws attention‘to.the possibility that the implementation of this document may involve the u

patert(s). IEC takes\no position concerning the evidence, validity or applicability of any claimed patent
respgct thereof~AS, of the date of publication of this document, IEC had not received notice of (a) patent(
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the I3test infermation, which may be obtained from the patent database available at https://patents.ie
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ransfer

shall|not’be-held responsible for identifying any or all such patent rights.
IEC 61385T-Z3 has been prepared by IEC technical commitiee 69: EIECITIC pOWEer/energy
systems for electrically propelled road vehicles and industrial trucks. It is an International
Standard.

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

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

edition:

a) 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.

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

Draft Report on voting

69/907/FDIS 69/925/RVD

Full information on the voting for its approval can be found incthe’report on voting indigated in

the abdve table.

The larjguage used for the development of this International Standard is English.

This dqcument was drafted in accordance with ISO/IEC Directives, Part 2, and develpped in
accordance with ISO/IEC Directives, Part 1 andISO/IEC Directives, IEC Supplement, ayailable
at www.iec.ch/members_experts/refdocs. The*main document types developed by IEC are

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

This dgcument is to be read in conjunction with IEC 61851-1:2017.

The clauses of particular reqguirements in this document supplement or modjfy the
corresgonding clauses in IEC 61851-1:2017. Where the text of subsequent clauses indicates

an

"addition" to or a "replacement” of the relevant requirement, test specification or explanation

of IEC $1851-1:2017, these changes are made to the relevant text of IEC 61851-1:2017, which
then bgcomes part of this document. Where no change is necessary, the words "This clause of
IEC 61851-1:2017%is" applicable" are used. The new clauses which are not inclyded in
IEC 61851-1:204% have a clause number starting from 101, for example 3.101, 101.1, gtc. The
annexgs of this’document are numbered using double-alphabet, for example Annex AA, fo avoid

confusion with the annexes in IEC 61851-1:2017.

In this document, the Tollowing 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.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates

that itmmmmmmmmmnmmﬂnding
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

ope

C 2023

This part of IEC 61851 applies to the EV supply equipment to provide energy transfer between

the sup

ply network and electric vehicles (EVs), with a rated maximum voltage at side

A of up

to 1 00

This dg
defined

This dg

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

cument specifies the EV supply equipment of system A, system B and syste
in Annex AA, Annex BB and Annex CC. Other systems are under consideration

cument provides the requirements for bidirectional power transfer (BPT) EV

equip
DC. Th
are ung

Annex

This do

Requir¢gments for systems not providing simplesseparation or protective separation b

side A

The red
energy

Requirgments for energy transfer with an automated connection device are g

IEC 61

Specifi
in Anng

Genera
provideg

Generd

ent for system A, with a rated maximum voltage at side A up,0~1"000 V AC or 1
requirements for reverse power transfer (RPT) and BPTfor-system B and sy
er consideration and are not specified in this document.

DD provides information about BPT.

cument does not cover all safety aspects related to maintenance.

bnd side B are under consideration.

uirements for digital communication-between EV supply equipment and the EV to
transfer are defined in IEC 61851-24.

B51-23-11.

C requirements for\EV supply equipment with multiple vehicle connectors are p

\V DC.

m C as
supply

500 V
stem C

etween

control

ven in

rovided

x FF.

| information about energy transfer control, signalling and digital communication is
d in Annex GG.

I'inférmation on the touch current and touch impulse current is provided in Annex HH.

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

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 Unde

r preparation. Stage at the time of publication: IEC AFDIS 61851-23-1:2023.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © IEC 2023 - 19 -

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 60038:2009, /IEC standard voltages

IEC 60068-2-75:2014, Environmental testing — Part 2-75: Tests — Test Eh: Hammer-{es|s
IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,”steady state

IEC 60227-1:2007, Polyvinyl chloride insulated cables of rated voltages-up to and including
450/750 V — Part 1: General requirements

IEC 60245-1:2003, Rubber insulated cables — Rated voltages up toJand including 450/F50 V —
Part 1:|General requirements
IEC 60245-1:2003/AMD1:2007

IEC 60820-1, Appliance couplers for household and simjlar general purposes — Part 1: General
requirements

IEC 60864-4-43:2008, Low-voltage electrical installations — Part 4-43: Protection for Jafety —
Protectjon against overcurrent

IEC 60864-5-53:2019, Low-voltage electrical installations — Part 5-53: Selection and grection
of electrical equipment — Devices faf protection for safety, isolation, switching, confrol and
monitofing

IEC 60864-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and grection
of electrical equipment — Earthing arrangements and protective conductors
IEC 60864-5-54:2011/AMD1:2021

IEC 60884-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specifigation — Aixed capacitors for electromagnetic interference suppression and conphection
to the qupply_mains

IEC 60479-1:2018, Effects of current on human beings and livestock — Part 1: General gspects

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
protection for household and similar uses (RCBOs) — Part 1: General rules
IEC 61089—142008/AMB1-2042

TITT IV T

IEC 61P09-1:2009/AMD2:2013

IEC 60947-2:2016, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers
IEC 60947-2:2016/AMD1:2019

IEC 611140:2016, Protection against electric shock — Common aspeéts~for installatipn and
equipment

IEC 61439-1:2020, Low-voltage switchgear and controlgear assetmblies — Part 1: Generpl rules

IEC 61439-7:2022, Low-voltage switchgear and controlgédar assemblies — Part 7: Ass¢mblies
for spqcific applications such as marinas, camping ,sjites, market squares, electric |vehicle
charging stations

IEC 61540:1997, Electrical accessories — Portable residual current devices without Integral
overcufrent protection for household and similar use (PRCDs)
IEC 61940:1997/AMD1:1998

IEC 61957-8:2014, Electrical safety in_low voltage distribution systems up to 1 000 V g.c. and
1 500 ¥ DC — Equipment for testing,.measuring or monitoring of protective measures —|Part 8:
Insulation monitoring devices for:l'P systems

IEC 61558-1:2017, Safety‘of transformers, reactors, power supply units and combipations
thereofl— Part 1: General requirements and tests

IEC 61958-2-4:2024.\*Safety of transformers, reactors, power supply units and combinations
thereofl— Part 2-4<Particular requirements and tests for isolating transformers and powef supply
units incorporating isolating transformers for general applications

IEC 61643.(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 TS : ; v ; Hlets —
Condugtive charging of electric vehicles — Part 3-1: Vehicle connector, vehicle inletanfd cable
ly for DC charging intended to be used with a thermal management system

IEC 62868-1:2023, Audio/video, information and communication technology €quipment 1 Part 1:
Safety requirements

IEC 62423:2009, Type F and type B residual current operated circuitcbréakers with and without
integral overcurrent protection for household and similar uses

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
externgl mechanical impacts (IK code)

IEC 62477-1:2022, Safety requirements for power electronic converter systems and equipment
— Part {: General

IEC 62893-4-1:2020, Charging cables for electric vehicles of rated voltages up to and including
0,6/1 kY — Part 4-1: Cables for DC charging-gccording to mode 4 of IEC 61851-1 — DC charging
withoufl use of a thermal management system

IEC Gdide 115, Application of measurement uncertainty to conformity assessment activyities in
the elegtrotechnical sector

ISO 27/19:2016, Determinatijon of flash point — Pensky-Martens closed cup method

ISO 64p9-3:2018 3, . Electrically propelled road vehicles — Safety specifications — Part 3:
Electrigal safety

ISO 70P0, Graphical symbols for use on equipment, available at http://www.graphical-
symbolk.info/equipment

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs,
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.

1ISO and1EC maintain tprminnlngir‘nl databases for use in standardization at the f

llowing

addresses:

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

e 1ISJ Online browsing platform: available at http://www.iso.org/obp

Additioh:

NOTE The definitions included in this document are those having general applieation herein. Definitions
to isolating transformers, safety isolating transformers, switch mode power supplies, and their constru
included|in IEC 61558-1.

3.1 Electric supply equipment
Additiohal terms and definitions:
3.1.101

separated EV supply equipment
EV supply equipment where the side B circuit is separated from all other circuits

Note 1 tq entry: See Clause 8 for the requirements of separation between each circuit.

3.1.10
non-separated EV supply equipment
EV supply equipment where theside B circuit is not separated from one or more other

Note 1 tqd entry: See Clause/8\for the requirements of separation between each circuit.

3.1.10

energy| transfer

power ftransfer

DEPRHCATED: charging

delivery of energy, in either direction, between parts of a system

applying
Ction are

ircuits

Note 1 to entry: 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

conduc

[SOURE

"live co

dead,
de-ene
qualifie

[SOUR

3.2.103
live, ad
energiz
qualifie
referen

Note 1 td

Note 2 td
live but 4

Note 3 td
be energ

Note 4 td

[SOUR
and 3t

3.2.104
leakag
DEPRE
passive
measu

adj

tor

nductors"”, and "earth"

[gized, adj
s a conductive part when it is not energized

CE: I[EC 60050-151:2001, 151-15-59, modified — Term "de<€nergized" added.]

J
ed, adj

s a conductive part having an electric potential difference with respect to a r
ce

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

entry: A live part may be temporarily dead when it is not energized. A neutral conductor is consi
arthing conductors are not.

entry: A partis energized (live) wher'it is electrically connected to a source of electric energy. It

entry: See |IEC 60050-651;2014, 651-21-08.

CE: IEC 60050-154:2001, 151-15-58, modified — Term "live" added, as well as |
D entry.]

b current\monitoring device
CATED: leakage measuring device

electrical device for monitoring insulation resistance of separated DC sys
ingAeakage current between live parts and exposed conductive part or the prd

zed (live) when it is electrically charged and/or under the influence of an electric or magnetic field.

ed with

elevant

dered as

can also

Notes 2

tem by
tective

conduc

or

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
insulation
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

device which permanently monitors the insulation resistance to protective conductor of

nomingl voltages less than or equal to 1 000 V AC, as well as monitoring the"ins
resistance of a separated DC IT systems with voltages less than or equal to~L.500
independent from the method of measuring

separe%yed AC 11 systems, AC |l systems with galvanically connected DC circults
I

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

3.2.109
live part
<in eleftrical installations and equipment> conductive part-intended to be energizeg
normal| operating conditions, including the neutral condUctor and mid-point conduct
excludipg the PEN conductor, PEM conductor and PEL.conductor

Note 1 tq entry: This concept does not necessarily imply a riskof electric shock.

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

3.2.11¢
PELV gystem
electrid system in which the voltage ¢annot be more than the value of extra low voltage

— unfer normal conditions; and

— ungler single fault conditions, except earth faults in other electric circuits

Note 1 tq entry: PELV is the abbreviation for protective extra low voltage.

[SOURECE: IEC 60050-826:2022, 826-12-32]

3.2.111
protective €onductor
PE

Condu ornrovided for nurnoses of safatvy for axamnla nrotaction o
o+—proHaea—+o+ T TOH—Exa <

having
ulation
V DC,

tective

under
or, but

x~

PoTrp oo tooToTTeT Y T PTeT P TrotoottroTm

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

used for

[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
definition and example added.]

in the
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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
<electrically> separation of one electric circuit from another by means of:

— dopble insulation, or
— baskic insulation and electrically protective screening, or

— reipforced insulation

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

3.2.11§
rated OC withstand voltage
value gf a DC withstand voltage declared by the manufacturer to characterize the igolating
behavigur of a surge protective device (SPD)

[SOUREE: IEC 62561-3:2017, 3.8, modified — Words."at ISG" replaced with "a surge protective
device (SPD)".]

3.2.1164
single fault condition
conditipn in which there is a fault of a:single protective provision that is not an enhanced
protect|ve provision

Note 1 tq entry: If a single fault condition results in one or more other fault conditions, all those are considered as
one single fault condition.

3.2.117
startle[reaction
physiolpgical reaction(due to a minimum derived value of touch voltage for a population for
which B current flowing through the body is just enough to cause involuntary muscular
contradtion to the person through which it is flowing

3.2.118

touch impulse current
impulsmwwwwwmough

livestock when it touches either a live part, or a hazardous-live-part or an exposed-conductive
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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 26 - IEC 61851-23:2023 © IE

C 2023

[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.]

3.2.120
SELV system
electric 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.

[SOUR

3.2.121
surge
SPD
device

CETEC60050-1957202T, 190-U0-£0]

brotective device

that is intended to protect the electrical apparatus from transient overvoltages

divert qurge currents

Note 1 td

[SOUR

3.2.122

entry: A surge protective device contains at least one non-linear component.

CE: IEC 60050-614:2016, 614-03-48]

symmgtrical insulation fault

symme
defect

protect
protect

[SOUR
and “ph

3.2.123
Y-cap
total c
and prq

Note 1 td
to electri

Note 2 tq

Note 3 tq

trical fault

in the insulation of an electric installation~or equipment creating a resistive
ve conductor having approximately the.same resistance from all live condud
ve conductor

ase” is replaced by “live”]

citance
pacitance bridgingsthe insulation barriers of the DC+ and DC- of side B to other
tective conductor

entry: The-capacitors are of a type suitable for use in situations where failure of the capacitor ¢
C shock.

entry: \_The total capacitance is commonly distributed equally over the live conductors.

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

and to

path to
tors to

CE: IEC 61557-8:2014, 3.1.19, modified — Words “symmetrical fault” added in the term

circuits

buld lead

3.3 Functions

3.3.1

control pilot conductor

Replacement:

control pilot conductor

CP

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

Note 1 to entry: The acronym PP is based on "plug present".

Additiohal terms and definitions:

3.3.101
coupling session
DEPRHCATED: charging session
DEPRHCATED: charge session
DEPRHCATED: supply session
sessiorn that starts when the vehicle connector is mated to the vehicle inlet and terminatgs when
the veHicle connector is un-mated from the vehicle inlet

Note 1 tq entry: A coupling session can have zero, one or multiple communication sessions.

Note 2 tq entry: See Figure 101.

Cable- EV welding|
check h detection
phase phase phase

Preparation
phase

Pre-charge

Energy transfer

Initialization stage stage

Shutdown stage

Digital communication . . .
setup Gommunication session Pause

Coupling session

[ ] ]

Jating of Un-mating qf
the vehicle the vehicle
donnector connector

IHC

NOTE 1 | Figure 101¢shews the naming of the sessions, stages and phases. This is not a timing or sequence [diagram.
Sequence diagrams are specified for each system in the respective annex.

NOTE 2 | Details 'about the digital communication setup are specified in IEC 61851-24.

Figure184+—Example-of-a-coupling-session

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 1 to entry: An initialization stage can be triggered by the user, wake-up/re-initialization triggered by the EV or

EV Supp'y Uqu;plllcllt aftet c:vcp, apause-or-apower-outage:

3.3.10
energy| transfer stage
stage tp perform energy transfer between the EV and the EV supply equipment

3.3.10
shutddwn stage
stage gt the end of a communication session to reach a safe state

EXAMPLUE Normal shutdown, error shutdown and emergency shutdown.

3.3.10

preparption phase
phase |[during which an EV and EV supply equipment interact to set, check and gonfirm
paramagters and working conditions

EXAMPLE Perform compatibility check, verification of smart charging conditions.

3.3.109
cable-¢heck phase
phase {o check if the side B can safely become live, based on the parameters excharlged by
basic sjgnalling and digital communication

3.3.11¢@
pre-charge phase
phase for the EV supply.equipment or EV to limit the inrush current at side B

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

Note 1 tq 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

3.3.116

controlled voltage mode
CVM
DEPRHCATED: CVC
DEPRHCATED: CVCM
<EV supply equipment> control mode of the EV supply equipment to control the present poltage
at side|B according to the target voltage of the EV supply equipment

3.3.117
controjled power mode
CPM
DEPRHECATED: CPCM
<EV supply equipment> control mode of the EV supply equipment to control the preseni power
at side|B according to the target power of the EV supply €quipment

3.3.118
thermal exchange
function dissipating thermal energy from the thermal transport

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

3.3.119
thermdl exchange device
means [for dissipating thermal energy from the thermal transport

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

3.3.12¢
thermal sensing
functiof to prowide a signal or measurement for obtaining temperature data of cable ass¢mblies
or partg thereof

[SOURCE: IEC TS 62196-3-1:2020, 3.101, modified — Word "method" replaced with "function
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" removed.]

3.3.124
forward power transfer
forwarq energy transfer
FPT
DEPRHCATED: charging

distribdtion of electricity from the supply network to an EV

3.3.12
reverse power transfer
reversg energy transfer
RPT
distribution of electricity from an EV to the supply networK\or to a load

Note 1 tq entry: Household appliances are covered by the IEC 60335 series.

Note 2 t¢ entry: Load according to IEC 60050-151:2001,-151-15-15, means a device intended to absofb power
supplied|by another device or an electric power system.

3.3.1264
bidiredtional power transfer
bidirecfional energy transfer
BPT
DEPRHCATED: bi-directional pewer transfer

combinfation of forward power transfer (FPT) and reverse power transfer (RPT)

Note 1 tq entry: BPT can onlysbe FPT, RPT or (free) floating between FPT and RPT, depending on the agreement
with or r¢quest of DSO/CSQ@:

3.4 Vehicle

3.4.1
electri¢ vehicle
EV
(electricroad-vehicle)

Replacement:

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

[SOURCE: ISO 6469-3:2021, 3.15]


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © IEC 2023 - 31 -

3.43

rechargeable energy storage system

RESS

Replacement:

battery system

DEPRECATED: RESS

DEPRECATED: EV battery

DEPRECATED: vehicle battery

DEPRECATED: vehicle/traction battery

DEPRECATED: traction battery

<EV> energy storage device that includes cells, cell assemblies or battery pack(s) as well as

electrid

Note 1 tdg
vehicle.

Note 2 td

Additio

3.4.101
EV dis

al circuits and electronics

entry: Battery system components can also be distributed in different devices (batteryacks) within the

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

hal terms and definitions:

connection device

dedicafed disconnect or equivalent device(s) for energy transfer located in the vehiclg power

supply

Note 1 td
the systq

3.4.102
vehicle
voltage
vehicle

Note 1 tdg
supply ci

[SOUR
added.

3.5

3.5.13
Replac

circuit between the vehicle inlet and the EV battery.system

entry: The EV disconnection device is controlled dufing*the communication session in accordgnce with
m specific sequence diagram between the EV supply eguipment and the EV.

power supply circuit
class B electric circuit which includes all parts that are conductively connected to the
inlet that are mounted on the EV.and that is energized during the energy transfegr

entry: The definition is differentfrom that in ISO 17409:2020. In the ISO 5474 series, the vehigle power
rcuit does not include anything.eff-board of the EV.

CE: 1SO 5474-1:—,.3.2.21, modified — Definition reformulated and Note 1 tp entry

Cords, cables.and connection means

ement:

vehicle connector

electric

vehicle connector

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

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

3.5.14

vehicle inlet
electric vehicle inlet

Replacement:

vehicle 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".]
Additional terms and definitions:

3.5.101

cable 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 $ervice and usage

3.6.10
user

Replacement:

person|who uses or benefits from, or uses and benefits from, devices,,systems or servites

EXAMPLUE Device or system may be HMI, EV or EV supply equipment; service,may be energy transfer betiween EV
and EV qupply equipment.

[SOURLE: IEC 60050-871:2018, 871-02-05, modified — , Térm "active assisted living user"
removdd, abbreviated term "AAL" removed in the entry, and example added.]

3.6.111
ordinafy person
person|who is neither a skilled person nor an instfucted person

Note 1 tq entry: Ordinary persons include users of-thre EV supply equipment, persons who may have accegss to the
EV supplly equipment, and who may be in the vicinity of the EV supply equipment. Under normal operating cdnditions,
ordinary jpersons should not be exposed to energy sources causing startle reaction, pain or injury.

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

3.6.112
skilled|person
<electr|cally> person with' relevant education and experience to perceive risks and tp avoid
hazard$ which electricity can create

[SOURCE: IEC60050-826:2022, 826-18-01, modified — Second preferred term "eleg¢trically
skilled person™removed.]

3.6.11
instructed 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

human machine interface

HMI

DEPRECATED: 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:

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 1t

onfr\}l' Some-standards-use-the-term "CDngIIQTH" nstead-of "prnfnr‘finn"

The HMI can be connected to an EVCC, an energy management system or another controller

[SOUR

3.7.102
side A
supply
DEPRH
DEPRH
side of

3.7.103
side B
EV side
DEPRH
DEPRH
DEPRH
side of

3.7.104
side B
electrig
conduc

3.7.105

supply|
system

Note 1 td
the publ
resource

3.7.106

CE: IEC 60050-903:2014, 903-04-10]

hetwork side

CATED: input

CATED: primary circuit

the EV supply equipment connected to the supply network

CATED: output

CATED: DC output circuit

CATED: secondary circuit

the EV supply equipment connected tocthe EV

circuit
al circuit at side B which jincludes all parts of the EV supply equipment t
tively connected to the DC* or DC- of the vehicle connector

network
for the distribution of electricity connected to side A

entry: Thé foellowing terms are also used frequently in this context: system for distribution of ele
c, public [distribution network, public network, prosumer’s electrical installation (PEI), distribute
5 (DER),.-battery bank, PV installation, generator, mains or electric grid, etc.

load d

hat are

Ctricity to
i energy

spontaneous disconnection, during the energy transfer stage, of the battery system or other

loads ¢

onnected to side B

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
PEC

electronics converter

DEPRECATED: power electronic converter system

device

Note 1 to entry:

or part thereof for the purpose of electronic power conversion

power conversion function.

PEC can include signalling, measurement, control circuitries and other parts, if essential for the
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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
definition, and note clarified.]

3.7.109
transignt, adj
pertain[ng to a phenomenon or quantity which passes from one steady state to another
consecptive steady state

Note 1 tq entry: The term "transient" is also used as a noun to mean a transient phenomenon or quantity.

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

3.7.11¢@
transignt, noun
<current or voltage> phenomenon or quantity which varies between two consecutive|steady
states @luring a time interval short compared to the timescale of interest

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

3.7.111
applicable maximum current
upper [imit of the current that is used during the energy transfer stage, and whi¢gh may
dynamically be changed throughout the energy transfer stage

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

Note 2 tq entry: On side B, thislimit may be changed by digital communication.

3.7.112
applicable maximum power
upper [|imit of (thé power that is used during the energy transfer stage, and whigh may
dynamically-be*changed throughout the energy transfer stage

Note 1 t¢_entry: On side B, there is an applicable maximum power of the EV supply equipment as well as an
applicable 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
lower limit of the power that is used during the energy transfer stage, and which may
dynamigcally be changed throughout the energy transfer stage

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

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

3.7.116
applicgble 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 1 t¢ entry: On side B, there is an applicable minimum voltage\of the EV supply equipment as well as an
applicable minimum voltage of the EV.

Note 2 tq entry: On side B, this limit may be changed by digitahcommunication.

Note 3 t¢ entry: For DC, the voltage between DC+ and DC-. For AC the voltage between L1, L2, L3 gnd N as
needed By the configuration.

3.7.117
measufed current
result gf a measurement of the present.current measured under certain measurement conditions

Note 1 tq entry: Measurement conditionscan be applying a filter, having an uncertainty in measurement, ptc.

3.7.118
measufed voltage
result pf a measurement of the present voltage measured under certain measurement
conditipns

Note 1 tq entry: _Measurement conditions can be applying a filter, having an uncertainty in measurement, ptc.

3.7.119
measufed.power
result of a measurement of the present power measured under certain measurement conditions

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 initialization stage between the EV supply equipment and the EV

entry: At side B, this limit is negotiated between the EV supply equipment and the EV iy digital

<at sid¢ B> lower limit of the current operating range agreed upon during the initialization stage

entry: At side B, this limit is negotiated between the EV supply(equipment and the EV Ry digital

negotiated minimum power
<at sid¢ B> lower limit of the power operating range agteed upon during the initializatiop stage
betweegn the EV supply equipment and the EV

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

3.7.125
negotiated minimum voltage
<at sidg B> lower limit of the voltage eperating range between live parts agreed upon| during
the initjalization stage between the'\EV supply equipment and the EV

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

3.7.126
preserx current
instant@neous physical value of the current

Note 1 t¢ entpy:\ The present current is the instantaneous value of the current which would be acquir¢d by an
ideal/perfect ‘'measurement device in a single sample without any filtering and without any measgurement
toleranceg/erfof.

3.7.127
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
<side A> current under normal operating conditions assigned by the manufacturer

3.7.13

rated dontinuous current
<side B> upper limit of the current specified by the manufacturer up to whichbthe EV|supply
equipmlent has been designed to operate continuously

Note 1 t¢ entry: In the IEC 62196 (published before 2023) series, the rated continuous current is called "rated
current”.

3.7.13

rated Hoost power
<side B> upper limit of the power specified by the manufacturer up to which the EV|supply
equipmlent has been designed to operate for a limited period of time

Note 1 tq entry: The rated boost power is greater than or equalMo the rated continuous power.

3.7.133
rated dontinuous power
<side B> upper limit of the power specified'by the manufacturer up to which the EV|supply
equipmlent has been designed to operate’continuously

3.7.13

rated maximum power
<side A> upper limit of the power specified by the manufacturer up to which the EV|supply
equipment has been designed to operate

3.7.13

rated maximum veoltage
<side A or side B>-upper limit of the voltage between live parts specified by the manufacturer
up to which the BV supply equipment has been designed to operate

3.7.13

rated minimum—ecurrent
<side A or side B> lower limit of the current specified by the manufacturer down to which 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
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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 1 td entry: On side B, this target power 1s requested by the EV only.

3.7.141
target yoltage
<EV> requested voltage to the EV supply equipment, which may dynamically be changed by
digital gommunication

Note 1 tq 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 reac

=2

Note 1 tq entry: The target current of the EV supply equipment at_side/B is dynamically calculated based dn certain
values, fpr 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 tq entry: The target current of the EV supply equipment at side B is not communicated to the EV by digital
communication.

Note 3 tq entry: The target current of the EV supply,equipment at side A is following the grid code of the PSO.

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

Note 1 t¢ entry: The side B target power of the EV supply equipment is dynamically calculated based op certain
values, fpr 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 t¢ entry: The side*B target power of the EV supply equipment is not communicated to the EV by digital
communication.

Note 3 tq entry:..The side A target power of the EV supply equipment is following the grid code of the DSQ.

3.7.144
target voltage

<EV supply equipment> value of voltage that the EV supply equipment attempts to reach

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 energy

transfer.

3.7.146
EV communication controller

EVCC

DEPRECATED: vehicle charging control function

DEPRE
DEPRE
DEPRE
embed
the SE

Note 1 tq
or data t

3.7.147

supply|
SECC
entity

Note 1 td

Note 2 td
data enc

[SOUR
second
Note 3

3.7.148
digital
exchan

Note 1 td
2836, SA

Note 2 td
EV supp

CATED: VCCF

CATED: vehicle charging/discharging control function

CATED: VCDCF

jed system, within the EV, which implements the communication between the
CC in order to support specific functions

entry: Such specific functions could be, for example, controlling input and\output channels, en
ansfer between EV and SECC.

equipment communication controller

hich implements the communication to one or multiple EVCC(s)

entry: Further details regarding possible architectures\are given in Annex A of ISO 15118-1:201

entry: Functions of a supply equipment communication controller may control input and output g
fyption, or digital communication between EVCE‘and SECC.

ary actors" deleted, Note 1 to entry deleted, and word "vehicle" replaced with E
to entry.]

communication
ge of digitally encaded information

entry: HLC in,the4SO 15118 series is compliant with the term digital communication in SAE J11
E 2847 and SAE 2931.

entry:  See also IEC 61851-24 for additional information about digital communication exchanged
y equipment and an EV.

CE{ISO 15118-1:2019, 3.1.47, modified, Note 2 to entry added]

EV and

cryption,

9.

hannels,

CE: ISO 15118-1:2019,3.1.68, modified — Words "and which may be able to interact with

VCC in

72, SAE

between

[SOUR

3.7.149

workin

g 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 side
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.

[SOURCE: IEC 60050-851:2008, 851-12-31, modified — Words "rated voltage" replaced with the
end of the definition starting with "rated maximum voltage".]


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 40 - IEC 61851-23:2023 © |IEC 2023

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:

NOTE Ip the following countries, the EV supply equipment is designed to be used at an altitude < 1 000 m_dccording
to the nafional standard: JP.

5 Classification
IEC 61851-1:2017, Clause 5, is applicable, except as follows.
Additiohal subclauses:

5.101 Characteristics of EV supply equipment
5.101.1 Separation type

The EV supply equipment shall be classified according*to the type of separation betwepn side
A and gide B:

— sepprated EV supply equipment;

— nontseparated EV supply equipment (under consideration)
5.101.4 Control system
The EV supply equipment shall be classified according to the type of control system:

— reguilated EV supply equipment:
a) prontrolled current-mode;
b) fontrolled voltage mode;
c) fombinatioftef a) and b);

— nontregulated EV supply equipment (under consideration).

5.101.3 Sysfem

The EV supply equipment shall be classified according to the sysiem:

— 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—eauipmentonstarTN-e~FF-svysterm
A" A2 rJIIU\)\l \J\.‘UIHIII\JIIL T otar TIV OT T 1 \)]\)I.\/III,

— thrge-phase equipment on star IT system;
— thrge-phase equipment on unearthed delta system;

— thrge-phase equipment on centre-earthed delta system.
6 Charging modes and functions
IEC 61851-1:2017, Clause 6, is applicable, except as follows.

6.2 Charging modes
6.2.1 Mode 1
IEC 61851-1:2017, 6.2.1, is not applicable.

6.2.2 Mode 2
IEC 61851-1:2017, 6.2.2, is not applicable«

6.2.3 Mode 3

IEC 61851-1:2017, 6.2.3, is nat applicable.

6.3 Kunctions provided-in Modes 2, 3 and 4

Replacement of the title’ of this subclause:

6.3 Kunctions)provided in Mode 4

6.3.1 Mandatory functions in Modes 2, 3 and 4

Replacemrermntof the titteof 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;

— measuring current and voltage according t0 6.3.1.102;

— latching of the vehicle coupler according to 6.3.1.103;

— compatibility check according to 6.3.1.104;

— insylation resistance check before energy transfer according to 6.3.1.105;

— profection against overvoltage between DC+ and DC- according to 6.314.106;
— verification of vehicle connector latching according to 6.3.1.107;

- con[rol circuit supply integrity according to 6.3.1.108;

— short-circuit check before energy transfer according to 6.3.15109;
— usef initiated shutdown according to 6.3.1.110;

— ovefload protection for parallel conductors (conditional€unction) according to 6.3.1.1111;

— volfage limitation between side B live parts (DC+ and DC-) and protective conductor
accprding to 6.3.1.112;

— shutdown of EV supply equipment accordingdo 6.3.1.113.

The EY manufacturer should consider the\ requirements for overvoltage and overcurrent
according to this document and 1ISO 17409.

If the EV supply equipment can supply more than one EV simultaneously, the EV|supply
equipmient shall provide all functians listed above independently at each vehicle connegtor.

6.3.1.2 Continuous continuity checking of the protective conductor

Replacement:

The protective conductor continuity between the EV supply equipment and the EV ghall be
monitofed continuously. The EV supply equipment shall trigger and complete an emagrgency
shutdoywn according to 6.3.1.113.4 and according to:

— AAB8.2 for system A;
— BB.5.1 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) Check that the EV supply equipment triggered and completed an emergency shutdown.
7) Check 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 fpe OF less (@fter the loss of proteciive
B conductor continuity. The Ipe includes the detection time and,fall time of the current.|See
Table BB.3 for the specific time.

Confirml that VT8 < 60 V DC.

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

This subclause of IEC 61851-1:2017 is applicablé’.

6.3.1.4 Energization of the power supply to the EV

Additioh:
Furthenl requirements for normal startup are given in CC.3.2 for system C.
Complignce is checked by:the following test.

The tegt 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.

The tegt shalkbe 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 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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De-energization of the power supply to the EV

Replacement:

C 2023

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.

Additional subclause:

6.3.1.5

In case

leakage current, SECC failure or excess temperature, the EV supply equipment.shall te

the sup
modes
require

Compli

6.3.1.6

Replac

A mealr
the EV

supply
boost ¢

The co
EV sup

Compli
Additio

6.3.1.1

The EV
as reqy

101 De-energization in case of failure in control circuit

ply of current at side B. The EV supply equipment manufacturer shalt perform 3
and effects analysis (FMEA) according to IEC 60812 to show conformity with the
ment.

hnce is checked by inspection.

Maximum allowable current

ement:

s shall be provided to inform the EV of the'value of the applicable maximum cu
supply equipment at side B. The value~6f the applicable maximum current of
equipment at side B shall be communicated and shall be less than or equal to th
urrent of the EV supply equipment at'side B.

bly equipment at side B, to adapt to power limitations, for example, for load manag
ance is checked by design review for system A, system B and system C.
hal subclauses;

D1 DC supply for the EV

supply-equipment shall supply controlled DC voltage or current (not simultaneou
ested’' by the EV during the communication session) to the EV according to thg

of failure in the control circuit of the EV supply equipment, such as short:eircuif, earth

minate
failure
above

rrent of
the EV
e rated

mmunicated value may change;’without being more than the rated boost current of the

ement.

sly, but
EVCC
ent are

reques

s»Requirements for energy transfer performance of regulated DC voltage or curr

given in 101.1.1, 101.1.2, 101.1.3, 101.1.4, 101.1.5, and 101.1.6.

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 tegt setup for system A is shown in Figure 129. The test setup for system B is‘sfjown in
Figure [130.

For sydtem A:

The tegt 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.
NOTE 1 Test load indicated in Figure 132 unless otherwise specified:

2) Stalt a communication session with the procedure spécified by the EV supply equipment
manufacturer.

3) Set|the target current of the EV simulator at Ig\sE" rateq poost_sideBr Lavg @nd Iy, ofithe EV
supply equipment which are defined as:

Sy)

{EVSE rated boost sideB = rated boost current of the EV supply equipment at side
{Avg = IEVSE rated_boost_sideB” 2
[Mm =5A

4) Set| the target voltage of(the EV simulator at Veyse rated max_sideBr Vayg and
VEVSE rated_min_sides Of the BV supply equipment which are defined as:

VEVSE rated max sideB = rated maximum voltage of the EV supply equipment at sjde B
Vavg = (VEVSE Gated max_sideB ¥ VEVSE rated_min_sideB) / 2
VEVSE rated. min side = fated minimum voltage of the EV supply equipment at si¢e B

The side B.voltage is set t0 Veyse rated_max_sideB: Vavg @A VEVSE rated_min_sides Offthe EV
supply, équipment by one of the following measures:

— WxVshall be adjusted to set V18 at Veyse rated may sideBs Vavg and V,,;, of the EV supply
equipment with either the electronic load U5 operating at constant resistance or using
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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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

Set the target voltage of the EV simulator at Vgysg rated max sider VMed and
VEUSE rated min sideB Of the EV supply equipment which are defined as:

VEVSE_rated_max_sideB = rated maximum voltage of the EV supply equipment-at sfde B
VMed = (VEVSE rated_max_sideB ¥ VEVSE rated_min_sideB) / 2
VEVSE rated_min_sideB = rated minimum voltage of the EV supply equipment at sige B
Trehd a chart of V18 and A+1.

Chack that the difference between the measured current and,voltage of the EV|supply
equipment at side B and the values measured with V8 and,A+1 are between the limits

spegified in BB.4.2.

The requirements for latching the vehicle connector.are defined in Annex AA, Annex BB and

Annex [CC for each system.

Once latched, the vehicle connector shall renrain latched until the present voltage at|side B
between DC+ and DC—-is < 60 V DC. This oltage limit applies throughout the coupling $ession
including after the energy transfer stage."In case of an EV supply equipment malfung¢tion, a
means [for disconnection may be provided, but if provided, that disconnection means ghall be

safe adcording to this document.

NOTE 1 | The actuation portion of the“latching function can be in either the vehicle connector or the vehiclg inlet.

NOTE 2 | Voltage criteria for Jatehing/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 dong by the

EV supply equipmént:

elegtrical_or~mechanical latching function to retain the latched status;
fungtion.tdé detect the disconnection of the electrical circuits for the latching function|.

Additional requirements are given in AA.3.6, BB.5.9 and CC.4.2Z. Specific voltage for system A
is specified in AA.3.3.

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

a)

b)

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.

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 inlet
whenever the present voltage at side B between DC+ and DC- 2 60 V DC.
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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
information 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 condition is not met, the EV supply equipment shall trigger an error shutdown.

For sydqtem B, the EV supply equipment checks that rated minimum voltage of the EV|supply
equipmlent at side B is less than the maximum permissible charge voltage. In casé this cgndition
is not met, the EV supply equipment shall trigger an error shutdown.

For sygtem C, see CC.5.6.

Complipnce for system A and system B is checked by the followingtest. Compliance for|system
C is checked by CC.7.5.1.

The tegt setup for system A is shown in Figure 129. The/est setup for system B is shown in
Figure [130.

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

2) Stalt energy transfer with the procedtre specified by the EV supply eqyipment
manufacturer.

3) Usihg the EV simulator, communicate<the data or message in Table 102 to the EV|supply
equipment via digital communicatien.

Table 102 — Data/message for the compatibility check test

Data/Message
Syptem (refer to IEC. 61851-24) Value
A Target battery voltage 420V
(cape 1) Maximum battery voltage 410V
A Target battery voltage Rated maximum voltage of the EV supply equipment at|side B
+10V
(cape 2)
Maximum battery voltage 600 V
A Target battery voltage Rated minimum voltage of the EV supply equipment at gide B
=10V
(case 3)
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 supply equipment shall trigger an error shutdown:

R2100§xU (1)

where

U is the rated maximum voltage of the EV supply equipment at"side B, expressed ip volts.
Detpils are specified in AA.4.3.3 and BB.8.

For sygtem C, see CC.4.1.4.
Complipnce is checked by the tests in AA.4.3.3, BB.8'and CC.7.5.15.

6.3.1.1p6 Protection against overvoltage at side B between DC+ and DC-
6.3.1.1p6.1 General

The EV supply equipment shall detect-an overvoltage between DC+ and DC- at the |vehicle
connecfor and perform an emergency.Shutdown or error shutdown if an overvoltage is dgtected,
according to 6.3.1.106.2 and 6.3.1.106.3.

When the vehicle connector is*being mated to the vehicle inlet, the EV supply equipment and
the EV|shall not trigger a_shutdown due to a present voltage at side B (positive or negative
voltage]), between DC+and DC-, between DC+ and PE or between DC- and PE,|unless
otherwise specified in(6:3.1.112, Annex AA, Annex BB and Annex CC.

Accord|ng to 1IS©.47409:2020, 6.5.2, when unmated, the EV can have a voltage > 60 V DC and >
30 V AC between DC+ and PE, and between DC- and PE. It is recommended that the HV does
not haye a common mode voltage > 60 V, as unbalanced insulation faults can g¢nerate
differerjtial voltages at side B > 60 V. For system C, the EV may try to use R;6 and|R,7 in

Figure €€ 3of thedisabtedside B Tircuitto timitthiscommonmmode vottage.

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

shutdown

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

D6.3 Protection against overvoltage at side B between DC+ and DC—'by er

supply equipment shall also react depending on condition of the(present voltage
ben DC+ and DC- according to Table 104.

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

ror

at side

voJtage at side B

Present voltage at side B condition System EV supply equipment reaction
X Trigger an error shutdown in 1,6 s or
THe present voltage at side B between DC+ and less
D(¢- 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
D(¢- is more than the negotiated maximum A and C Allow energy transfer or trigger an err¢r
vo|tage at side B for more than 200-consecutive shutdown
mg and less than 400 consecutive s
The present voltage at side B between DC+ and
D(¢- is more than the negotiated maximum A and C | Allow energy transfer
volJtage at side B for 200‘%r\less consecutive ms
THe present voltage @t S|de‘B betweep DC+ and Trigger an error shutdown in 500 ms of
D(¢- is more than the*negotiated maximum B

less

NOTE 1
commun

cation session.

Forisystem A and system B, the EV cannot change the applicable maximum voltage of the EV d

uring the

For system A, specific requirements for the error shutdown timing criteria are defined in
Table AA.5.

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 System A System B System C
The EV switches a voltage source and the
present voltage at side B between DC+ CC.7.5.7.2
and DC— becomes more than the rated Test a) and test b) Testa) CC.7.5.7.3
maximum voltage of the EV
The EV modifies the applicable maximum
voltage of the EV to a value less than the Not applicable Not applicable CC.7.5.7.4
present voltage at side B

Test a)

The tegt setup for system A is shown in Figure 129. The test setup for system. Bsis shown in

Figure [130.

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

Table 106 — Test load setup for protection against overvoltage test

Switches

Systém S17
S;18

S;19 S;20 | s;21 | S22

Circuit parameter setup

A closed closed closed open open

L:O0H
R;10: 0 Q (bypassed)

UT4: not used

U.5: an electronic load operating under
constant voltage mode shall be used

B closed closed open closed open

L:OH
R;10: 0 Q
RT11: variable

U, 4: controlled voltage source

C;5: 5 600 pF (different case dependen

=

2) Measure V18 and A1 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) Confirm that V8 is at the negotiated maximum voltage at side B and the EV|supply
equipment is operating at the designated OP.
6) Simulate an overvoltage at side B between DC+ and DC- by the methods in-Table 108 and
check the results.
Table 108 — Overvoltage condition and verification criterion
Svstem Methods to simulate overvoltage at Verification criterion
y side B between DC+ and DC—
) Adjust U5 to increase V8 to 430 V See Table AA.5
DC + 3 V DC during 400 ms pe
_ _ The present.current at side B (A1) is <5 ADC in|1 s or
Adjust U4 to increase V810 15V £ 3 | |65 after the overvoltage is applied.
: V more than the negotiated maximum . .
voltage at side B The(present voltage at side B (V;8)is <60V DCn1s
or(less after the overvoltage is applied.
Test b)
The tegt setup for system A is shown in Figure 129. The test setup for system B is shown in
Figure 130.
Executg the same procedure 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
U4 for systemrB, increasing V18 to 430 V + 3 V, and then decreasing V;8to 410 Y + 3 V.
Theg purpose~is to have V8 > 420 V for less than 200 ms, as shown in Figure 102.

7) Che

ck that'the EV supply equipment allows energy transfer.
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< 200 ms

»
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Step 6 <

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

p7 Verification of vehicle connector latching

ise 6.3.1.107 is only applicable for EV supply equipment such as system A and
h are responsible for latching of vehicle connéctor.

supply equipment shall not energizethe side B cable assembly when the
tor is unlatched.

ance is checked by inspection, operation and AA.3.6 for system A, BB.5.9 for sy

D8 Control circuit supply integrity

arth fault, short-circuit orf overcurrent is detected at side B, the power supply
circuit of the EV supply equipment shall not be interrupted until the FPT sequ
ted and the vehicle coupler is safely unlatched.

ance is chetked by the following tests according to Table 1009.

Table 109 — Control circuit supply integrity test

system

vehicle

stem B.

for the
ence is

Fault scenario System A System B System C
Earth fault AA.3.1.2 BB.5.11 CC.7.5.16
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.
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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) Connect the EV supply equipment to a test load with dedicated EV simulator for each

system.
2) Sy17 and S;18 are open.
3) Thgq short-circuit resistance R2 shall be 100 Q + 20 %. The short-circuit inductar
shafl be 0 mH.
4) Switch S+8 is open.
5) Simulate the short-circuit at side B between DC+ and DC— by closing thesswitch S+
6) Stalt energy transfer with the procedure defined by the EV supply equipment manuf;
7) Theg EV supply equipment shall trigger an error shutdown before. Se17 and S118 are

to g
6.3.1.1
The EV

anytim¢ during the coupling session. The activation of this means may depend

authori

NOTE 1

NOTE 2

Compli

6.3.1.1

If morg

designegd such that none-of'the conductors or wires will be overloaded.

Compli

— are
— con

— are

ose.
10 User initiated shutdown

supply equipment shall have a means to allow-.the user to initiate a normal sh
yation by the user.

The EV can also have a means for the user toxihitiate a normal shutdown.

For system A, a means to trigger an errorgshutdown is also possible.

ance is checked by the tests incfAA.8, BB.4.5 or CC.7.5.20.

11 Overload protectionfor parallel conductors (conditional function)

than one conducter or wire is used in parallel, the EV supply equipment s

ance is checked by verifying that the parallel conductors

the same)length,

sist ©f,the same conductor material,

ce L+1

B.

acturer.

llowed

utdown
on an

hall be

thé/same cross-section,

— hav

— are

e the same insulation type, and

terminated in the same manner.

If more than one vehicle connector contact is used in parallel for DC+ or DC—, the EV supply

equipm

ent 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.
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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 prote

conductor under normal operation

ctive

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
mode voltage to protective conductor onto the present voltage at side B. This may shift the

voltag
at side

Compo
(DC+/D
side B

The me
to an in
the req

The EV

impulsg current, possibly in coordination with the IMD.-0r earth fault monitor of the EV
equipment.

NOTE (lose to symmetrical, voltages between side B liverparts (DC+/DC-) and the protective conductg
minimize] the touch impulse current.

Figure 103 shows an example of a correctimplementation and Figure 104 shows an ¢
of an irfcorrect implementation.

(Y D = S ot L SN A () + 4 ! 4 4 +
PCLWCCTIT SIUT D TTVE Pdlls (DU TTUL=) dllU UIC ProltcLlve CUTTUULIUT UY U PIrestiit

B plus 50 V DC.

hents of the EV supply equipment, for example, resistors, may shift each.side B |
C-) up to protective conductor through a resistor, which results in a large'commo
Voltage swing.

asurement circuits might introduce a larger common mode voltage offset if cor
termediate bus voltage. These circuits shall not cause a yo0ltage shift that is mo
Lirements in 6.3.1.112.

supply equipment may employ passive and/or active techniques to minimize th

oltage

ve part
h mode

nected
re than

e touch
supply

r help to

xample
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—————————————— BV supply equipment -————————————~ ————— BV —————
( Vehicle | Vehicle
: connector | inlet
— |-
! ( rbocP
| N _— }
, SECC | o GmCom1, EVCC
| —_—_= | 1 Com2,
| [ | | ~ |
| I PEC (equivalent circuit) | [
I : 1100 - 1 300 Vdc | I
I L1 Qe+ | [
| ! ‘ _|E sg1,/ | pc+ I sy1 7
: S G \
| | Zig L N | | ]
I : . Battery
| ! j H E [ N = 150 - 1 000 Vdc I : system
| I - 500V
| . | DC
I N ¢ 3 L ° T /——lﬂ b
| g [
| ! I
| | IMD | I
' i [ I
' ; PE |
| PE e — _l _________ i | _* - =
L S N s
\_ 1 _____ _ __ o asatY,—,Y— N |/
IEC
a) Typical IMD implementation
s | s A
w
g
& 4550 7, :'; v,
T +500 - Rl NV WA 7 b\ 7\ max
8 g +450 N [ N\ [ DC+
DG+ ~ AN
A
0 PE ol—/—\ /Y \ /[ \ e
L/ . [ AN [ N
DC-
500 o] ) Y, -450 DC-
-550 Vi
- min -550 Vi
7 (s) -
1 (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- V max 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 - ————
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1 _Com1

)l _Com2
—_—
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EVCC

I

I

I

PEC (equivalent circuit) I
1100 - 1300 Vdc |
I

I

I

Rl T ok il
Bl

_—— -

~N —_— - — — =
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. E I T 150 - 1000 Vde | ! 3ystem
: I pc- | 500 V
N()—IOT | T o / —lﬂ |
[ I I
[ IMD I I
[ | l
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PET_ _4._‘_‘_‘_._._A_A_AL_._._A_A_A_A_._._._A_A_IA 1,.__‘_"_1
i \_ gy )
AN o __] o
IEC
a) Incorrect IMD implementation
s A
&
2
1
(&)
Q +550 Vinax
T
O +500
o
0 PE
b / \\_” \\ ” \\ N
. U U \ )
€T 3be 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 = LEVSE 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
order to reach and maintain power transfer.

2) The

following voltage and current values shall be applied:

VEV simulator = 0,8 x VEVSE_rated_max_sideB

{EVSE intended = 1EV_trg = IEVSE_rated_boost_sideB / 2

3) Perform the following actions:

— for system A:

i

i) Measure V6, V7 and V18 continuously for 10s.

— [or system B:

i) The FPT sequence shall be successfully dene until t6 (IMD enabled).
i) During t6 (insulation resistance check};, wait until V18 2 80 % of Veyse max.

ii) Measure V16, V17 and V8 continuously for 100 s.

— For system C:

Low

i) The FPT sequence shall besuccessfully done until t = t8 according to Figur

including the message “PowerDeliveryReq" (according to DIN SPEC 70121:
ISO 15118-2:2014),

i) Wait until Ar1 2 80 % of Igy 44 for 5's.

iii) Measure V6,"V/+7 and V8 continuously for 100 s.

pass filter shall be applied, in order to filter out transients. Recommended

frequency: 10-Hz'to 200 Hz.
4) Check the<éxpected results: V16 and V17 shall be less than or equal to the following limit:

V76|.£ V78 + 50 V DC and V47| < V48 + 50 V DC

) The FPT sequence shall be successfully done until state DC-C (energy trandfer).
i) Wait until Ar1 2 80 % of Igysg intended fOr 5 S.

p CC.5,
P014 or

cut-off

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

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.

Compliance 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.

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

Complignce is checked by inspection.
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Figure 105 — Examples of a fault between the secondary circuit
and the protective conductor

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

In 5 s gr less after a fault to the protective conductor, the EV supply equipment shall Iimit the
temporpry overvoltage V., between side B live parts (DC+/DC-) and the protective copductor

to 1 80p V DC.

NOTE 2 | Side B voltages between DC+ and DC— > 1 000 V DC are under consideratioh/

Complignce is checked by the following tests.

The tegt 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.

Test bdtween DC- and the protective conductor:

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

2) Megsure voltages V16, V17, V18 and current A1.

3) Stalt energy transfer with the procedure specified by the EV supply eqyipment
manufacturer.

4) Confirm that the operating pointis at OP2 as specified in Figure 133.
5) Prefonditions for the fault condition:
a) R4 shall be 150 kQ;

b) W12 shall be set in"order that, when S+10 is closed, V17 is

) (0,1 % VEYSE rated max_sideB) If VEVSE rated_max_sides IS > 500 V DC, or

'i) 550V - VEVSE_rated_max_sideB if VEVSE_rated_max_sideB is =500 V DC.
6) Close, S¢10.

3
b
D
3
B
b
3
K
3
-
N

D
P
]

7 Chr aleth ot £ L\, Quinnli, oppinaant PSP Q "
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8) Check that V6 and V17 are < 60 V DC in 5 s or less after closing S+10.

OwWiT

Test between DC+ and the protective conductor.

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

2) Measure voltages V6, V17, V18 and current A1.

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

4) Confirm that the operating point is at OP2 as specified in Figure 133.
5) Preconditions for the fault condition:
a) R13 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 EVsupplyequipment——
6.3.1.113.1 General

At the ¢nd of the shutdown stage, the EV supply equipment shall reduce the present cufrent at
side B fo = 5 A DC and shall be designed such that the present voltage at side’B remaips < 60
V DC hQetween DC+ and DC—-, between DC+ and the protective conductor; and DC— and the
protect|/ve conductor.

Accord|ng to ISO 17409:2020, 6.5.2, when unmated, the EV may _have a voltage > 60 V DC
and > 30 V AC between DC+ and PE, and between DC- and PE:

The IMD or the earth leakage current monitoring deviceé may be used by the EV|supply
equipmlent to reduce the voltage at side B to < 60 ¥y'DC between DC+ and the protective
conductor, and DC- to the protective conductor.

6.3.1.113.2 Normal shutdown

Normallshutdown occurs as a result of an intfinsic reaction of the EV or the EV supply eqdipment
or a usgr 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
maintain:

— the|present current at side.B <5 A DC, and

— the|present voltage @at,side B < 60 V DC between DC+ and DC—, DC+ and the protective
conductor, and DC-and the protective conductor.

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

6.3.1.1/13.3~ Error shutdown

After the error shutdown is triggered by the EV supply equipment, the EV supply eqdipment
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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 62 - IEC 61851-23:2023 © |IEC 2023

6.3.1.113.4 Emergency shutdown

After the emergency shutdown is triggered by the EV supply equipment, the EV supply

equipm

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

NOTE 1
in the re

The compliance checks the total time, which consists of the timings above plus triggering time as defined

spective clauses where emergency shutdown is the consequence. The trigger time does not ne

ed to be

verified

Furthern
Compli
Compli

The tes
Figure

The tes

1) Cor
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manufacturer.

3) Cor
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4) Ope

5) The
reld

6.3.2

rovided shutdown time complies with the specific requirement.

requirements are specified in AA.4.3.5.3, BB.5.1 and CC.3.4.
ance for system A and system B is checked by the following test.
hnce for system C is checked by CC.7.5.4 and CC.7.5.8.

t setup for system A is shown in Figure 129. The test sétup for system B is s}
130.

t shall be performed according to the following procedure.
inect the EV supply equipment to a test load with dedicated EV simulator with a te
pach system.
t energy transfer with the procedure” specified by the EV supply equ

firm that V18 is at the rated maximum voltage of the EV supply equipment at sid
EV supply equipment is operating at the rated maximum current at side B.

bn the relay for each system\as specified below:
for system A: S15;

for system B: St4.

EV supply equipment shall trigger and complete an emergency shutdown, disp
vant 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

own in

bst load

ipment

b B and

aying a

Replacement of the title of this subclause:

6.3.2 Optional functions for Mode 4
6.3.2.1 General
Replacement:

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

— ven

tilation during supply of energy according to 6.3.2.2;

— Mode 4 using system C according to 6.3.2.4;

— sleep 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 |

n 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 EV supply eqmpment may support a sleep mode to minimize power consumptlon If a sleep

mode i STpPPot tedthe £V aupply ch|p|||c||L stratt ||||p|c:|||c:||t awake= 519 forrettortoe woken
up by the EV.
For sygtem A, the EV supply equipment shall wake up by receiving the specific.CAN |D from
the EV
Complignce is checked by the following test:
1) Seflthe EV supply equipment in sleep mode.
2) Send a wake-up signal from EV simulator to the EV supply eguipment.
3) Thd EV supply equipment shall

— for system A, communicate CAN message ID: H’708 after receiving H'700 from|the EV

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.
The availability of the wake-up function of the EV supply equipment during a coupling $ession
may dejpend on conditions defined by the EV supply equipment manufacturer.
6.3.2.1Dp2 Detection/adjustment of the applicable maximum current of the EV supply

equipment at side B

The EY supply equipment.may change the applicable maximum current of the EV|supply
equipmlent at side B and-shall communicate it to EV via digital communication. The EV|should
limit the target currentof-the EV according to the change in the applicable maximum cufrent of
the EV|supply equipment at side B. The target current of the EV shall be less than or gqual to
the apglicable maximum current of the EV supply equipment at side B.
For specificrequirements, see AA.7.2, BB.13 and CC.5.5.

7 Communications

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

71 Digital communication between the EV supply equipment and the EV

Addition:

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 sup

ply 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 Prétection against electric shock
IEC 61851-1:2017, Clause 8, is replaced with the following:
Replacement:

8.101 General provisions
8.101.1 General

Requir¢gments for protection against electric shock shall becaccording to one or morg of the
following standards, unless otherwise specified in this document:

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

Additiohal requirements for system C are shown in CC.4.1.

For the|purposes of this document, theé_EV supply equipment is considered to be a type |of PEC
equipmlent.

Hazard|based safety models according to IEC 62368-1:2023 may be used to evaluate prgtection
agains{ electric shock.

Protectjon against eleetric shock including potential hazards on side B of the EV|supply
equipmlent under-~conditions of intended use and reasonably foreseeable misuse shall be
providgd by at Jeast one of the following measures:

— basjc protection and fault protection, see 8.102 and 8.103;

— enhjanged protective provision, see 8.104.

Protection under normal operating conditions is provided by basic protection, and protection
under single fault conditions is provided by fault protection.

Specific protective measures for side B are provided in 8.105.
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

haz
— haz

ardous live;
ardous 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.

Compliance for hazardous voltage is checked according to 6.3.1.103.

8.101.3

Under
protect

- limi
— limi

Body in
considg

Compli

NOTE

8.101.4

Limitation of touch current or touch voltage

ed against a harmful electric shock by either

ing the touch current and the touch energy, or

ing the touch voltage.

npedance corresponding to water wet conditions in IEC60479-1:2018, 3.1.8, s
red under the normal operation conditions and single fault conditions.

ance for hazardous-live-parts is checked according to 8.102, 8.103, 8.104 and 8

The skin of a sweating person or a person after immersion in sea water is not considered.

Threshold of perception and startle(reaction

Protective measures shall be provided torprevent startle reactions during intended u

reason
normal
percep

NOTE 1
correspo

NOTE 2
cable as
session,
trunk/bo
equipme

For the
feet, sh

bbly foreseeable misuse, before, ‘during and after a communication session
conditions and during singlesfault conditions. During the normal operating con
ion may be possible.

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

The intended use-includes, but is not limited to, handling of energy transfer accessories such 3
sembly, vehicle connector and vehicle inlets, initiating a communication session, ending a comm
an ordinary person or animal entering or exiting the EV, opening and retrieving an item fron
t or other storage areas, touching the vehicle chassis, and touching exposed metal parts of the H
nt.

allkbe considered under normal and single fault conditions. The current path fro

normal operating conditions and single fault conditions, an ordinary (person shall be

hall be

105.

se and
under
ditions,

able 13,

s side B
Linication
the EV

IV supply

curfent path, finger at the vehicle connector to feet, and hand at the vehicle chassis to

m hand
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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

- 05
- 35

mA AC/2 mA DC under normal operation, and
mA AC/10 mA DC under single fault condition.

Compliance 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

- 05

mJ under single fault condition.
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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
specified in IEC 60479-1:2018, Figure 22 and Table 13.

protection _shall be provided such that, in case of a failure of the provision fo

Specia
protect
current

IEC 60

The fol

— a hiiman body impedance of 575 Q;

— the

- a W
pos

For sys
For sys

The tes
Figure

Pre-conditions for the test:

— For

a)
b)

c)

NOT
mod

179-1:2018, Figure 22, respectively.

owing parameters shall be used:

maximum Y-capacitances of the EV according to 1ISO 17409:2020;
orst-case asymmetric leakage resistance of the EV ‘where energy transfer
Sible.

tem B, compliance is checked by design review according to Annex HH.
tem A and system C, compliance is checked by the following test.

t setup for system A is shown in Figure 129. The test setup for system C is sh
131.

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 wh
£V supply equipment has the maximum energy stored in the Y-capacitance b
PC+/DC— and the protective conductor.

The test setup shall have the maximum EV Y-capacitance (C+7/ C+8) for the op
point specified in step b), as specified by ISO 17409.

E 4 \IThe EV supply equipment can switch in more PECs depending on the current demand, a
Liles_in series or parallel due to the voltage demand. This can influence the total Y-capacitance ang

r basic

on and a simultaneous failure of the provision for fault protection of side B, th¢ touch
is less than or equal to the ¢4 curve as specified in IEC 60479-2:2019, Figure 23, and

is still

own in

ich the
etween

erating

hd/or put
leakage

curr

4
ft

— Additionally, for 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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Figure 106 — Measurement of the touch leakage current

The test shall be executed as follows:

1) Close S+13.
2) Detflermine the threshold of Rt6 where the earth leakage current monitoring devjce (for
system A) or IMD (for system C) trips.

3) Add < 10 % to the trip value for Rt6 in order te_continuously charge with the maximum
allowed asymmetric leakage resistance.

4) Walt until the operating point defined in step-b) is reached.
5) Apply the defined fault resistance R;5 at-the maximum voltage by closing S+11.

NOTE 5 For system C, the maximum voltagé'includes the voltage superimposed by the IMD.
6) Theg currents through R5 and. R16 can be determined by measuring the voltage gver the
known resistance Rt5.

7) Measure the discharge curve with an oscilloscope and extract the time constan{ of the

disgharge event t; =3RC and determine Ig\q :IpeTak. See Figure 106.
6

8) Measure the steady state leakage current Igys.

9) Repeat the(test by:
— [Flosing-S+11 in step 1),

— determining the threshold with R+5 in step 2),

— applying the defined fault resistance R+6 by closing S+13 in step 5),
— 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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See Figure HH.4.

8.102 Basic protection

8.102.1

General

C 2023

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

Protection by means of basic insulation of live parts in the EV supply equipment shall be

according to IEC 62477-1:2022, 4.4.3.2.

Basic ipsulation shall be provided by solid insulation or clearance and/or creepage distance.

Any ac
the live

Basic i
overvo

Compli

Test sh
conneg

8.102.3

cessible conductive part is considered to be a hazardous live part,if\jot separats
parts by required insulation.

sulation shall be designed and tested to withstand the imptlse voltages and ten
ages for the circuits to which they are connected.

ance is checked by inspection and test.

all be conducted according to Table 28 of IEC62477-1:2022, 5.2.3.4 (only for
ted directly to mains supply, see 6.3.1.112),and IEC 62477-1:2022, 5.2.3.2.

Protection by means of enclosurestor barriers

Protection by means of enclosures or barriers in the EV supply equipment shall be ac

to 8.10

Enclos

The EV
that no
lifetime]

It shall

—  with

— afte

6.4 and 12.4.
ires shall be suitable for.use'in their intended environments.

supply equipment shall have adequate mechanical strength and shall be so cons
hazard occurs when'subjected to intended use and expected misuse over the ey
in accordance(wjith 12.107.

only be possible to open enclosures or remove barriers

the-use of a tool or key, or

rdé-energization of hazardous live parts.

bd from

nporary

circuits

cording

tructed
pected

For additional requirements, see 12.107.

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:

a)
b)
c)
d)

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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e) the|voltage is supplied by one of the following sources:

Figure 107 — Touch time — DC voltage under single fault condition

1) p safety isolating transformer for the auxiliary.cirfcuit including control pilot;

NOT|E Safety isolating transformers are those that comply-with IEC 61558-2-6.

2) p source of voltage providing a degree\0f safety equivalent to that of a safety igolating

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

=z

person in standing position.

OTE The yalues are based on a current path from the contact area of the body to feet, with the

Table 111 — Touch val ler sinale faul liti

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

C 2023

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,
4455,

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

8.103 Fault protection

8.103.1 General

Fault protection provides protection against bodily harm due to contact with hazardowus electrical

energy|during and after failure of the basic protection.

Fault pfotection shall be provided by one or more of the following measufes:

— profective equipotential bonding in 8.103.2 in combination with theyprotective condulctor;

— aute¢matic disconnection of supply in 8.103.4;

— supplementary insulation in 8.103.5;

— elegtrically protective screening in 8.103.6.

Fault protection shall be independent and additional tothose for basic protection.

8.103.4 Protective-equipotential-bonding

Protective-equipotential-bonding is a provision whereby items are bonded together tp avoid

hazardpus touch voltages.

Protective-equipotential-bonding in the"’EV supply equipment shall be according to IEC|62477-

1:2022] 4.4.4.2.

Compligance is checked bywvisual inspection and tests in accordance with IEC 62477-]1:2022,

4.4.4.2

8.103.3 Effective protective conductor continuity between the enclosure and the
external protective circuit

Exposdd conductive parts of the EV supply equipment shall be effectively connected to the

termingl for.the external protective conductor, and the resistance from the conductive|part to

the terr

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

Compliance is checked by the following test.

1)

2)

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.

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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © IEC 2023 - 71 -

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.

8.1 03..‘.J Supplementary insulation

Supplementary insulation in the EV supply equipment shall be according to IEC 62477-[1:2022,
4,445

Complignce is checked by inspection.

8.103.4 Electrically protective screening

Electriqally protective screening in the EV supply equipméent shall be according to
IEC 624477-1:2022, 4.4.4.7. Electrically protective screening shall consist of a confductive
screen|interposed between hazardous-live-parts of the EM.supply equipment and the paft being
protected, whereby the screen is separated from live parts by at least basic insulation.

The prgtective screen shall

— be ¢onnected to the protective-equipotential-bonding system of the EV supply equ|pment,
and| that interconnection shall comply with the requirements of IEC 62477-1:2022, 4.4.4.2,
and

— comply with the requirements for.elements of the protective-equipotential-bonding |system
accprding to IEC 61140:2016, 5/3.3.3, 5.3.3.4 and 5.3.3.5.

Complipnce is checked by inspettion and tests in accordance with IEC 62477-1:2022, 4.4.4.3.

8.104 Enhanced protective provision
8.104.1 General

An enhpnced pfotective provision provides both basic protection and fault protection acgording
to one pr more-~of the provisions specified in 8.104.2 and 8.104.3.

8.104.

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.
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8.104.3 Protective separation between circuits

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.

Compliance is checked by inspection and tests in accordance with IEC 62477-1:2022, 4.4.5.4.

8.105 Il{equirements for separated EV supply equipment

8.105.1 General

The side B of the EV supply equipment shall be designed according to the provisions

Aagainst

electrid shock, for basic protection, fault protection and special proteetion as specijfied in
Table 112.
Table 112 — Safety provisions for protection against-electric shock
for EV supply equipment at side"B
Provisjons for basic Provisions for fault protection Provisions for special protection
plotection
Protecfion in absence Protection in case of a fault
f a fault
Basic ifsulation 9: For class |1 portions: - P‘rotective sgparation bgtween
. . . . ) side A and side B @ ¢ (8/105.5)
— (sdlid) basic — Protective separation between side A and
insplation side B @ ¢ (8.105.5) —  Continuous continuity checking
. . . . . . of the protective condugtor and
—  bagic insulation -  Protective equipoténtial bonding to de-energization upon logs of
Y ?ICEC(?SGS1I?fo?gggcgv;:%pg;tsfor example, for continuity * ¢ (6.3.1.2)
— ins)de barriers or : P e ) X ’ .
endlosures metal housihg @ (8.105.1), in combination —  For system B, the protettive
with: equipotential bonding
withstands the short-cirquit
e 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 shutdo n
when an asymmetric or
e for system B (BB.14) and system C symmetric insulation faJlt to
(CC.4.6): mechanical robustness of the protective conductor ocgurs,
equipotential bonding by both detected by the IMD or ¢arth
i)  minimum cross section of the Ieak.age; ceurrent monitor|ng
protective conductor, and device * © (8.105.1)
ii) using a vehicle coupler according to | = Multiple side Bs shall bg
|EC 62196_1‘ |EC 62196_3 and IEC SCUArdicu monrcacit Ut er by

62196-3-1.

—  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 f (8.105.1)

Limitation of steady-stat

e

touch current (B) and impulse

current (C,) # (8.101.4)

Limitation of Y-capacitance to

< 500 nF per rail 2 ° (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
1ISO 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.

d This—provision-serves simultanecusly
™ J

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

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

€ Cor|ditions:
— | the PELV circuit is connected to the protective conductor;

— | no hazardous voltage or touch current occurs (see 8.101.3) in the PELV cirguit.due to an insulatipn
fault between the PELV circuit and the DC circuit;

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

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

h The|disconnection of the EV is achieved by opening the EV disconnection device via CP, see Figure AA.1.

' Thig short-circuit energy is a consequence of two indépendent faults, one from DC+ to the protective cohductor
and|one from DC- to the protective conductor, of which one occurs in the EV and the other one occurg in the
EV pupply equipment.

I Corlsidering IEC 61140:2016, 7.3 and 7.4,

Requirgments for protection against electric shock hazard for separated EV supply eqyipment
are defjned for each system in AA.3.1, Clause BB.2, and CC.4.1.

In casq the EV supply-equipment can supply more than one EV simultaneously, indegendent
protectlon means (protection against electrical shock, overload and short-circuit protection) for
each vehicle conngetor shall be implemented.

If the BV supply equipment has multiple side B circuits, all the requirements in this dopument
on sidel B/shall apply at each side B circuit individually.

If the EV supply equipment has multiple side B circuits, each side B circuit shall be separated
from each other by at least basic insulation.

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 In the following countries, both separated EV supply equipment and non-separated EV supply equipment
must comply with the requirements in national standards: US, CA.

Compliance is checked by design review.
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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 system 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 sidé|B protective
conducfor. If the supply network provides a protective conductor to the EV supply equ{pment,
this prdtective conductor shall be bonded to the protective conductor of the side B.

the protective conductor provided by the supply circuit is not earthed, the user manupl shall
state that the EV supply equipment is only allowed to be operated by skilled persopnel or
instrucied personnel.

If the f;[‘.lpply network does not provide a protective conductor to the EV supply equipment or

NOTE In the following countries, an ordinary person can operate the.RPT EV supply equipment even if tHe supply
circuit (in this case, an EV) and/or the load does not provide an easthed protective conductor, or the eartt] (ground
where the earthing rod of the RPT EV supply equipment can be insérted) is not available nearby: JP.

Complignce is checked by inspection.

8.105.3 Impedance to protective conductor on side B

When gide B is live, the actual total physical insulation resistance of the EV supply eqlipment
between side B live parts (DC+/DC<))to the protective conductor, which will not resllt in a
shutdoyn, shall limit the touch currént within the DC-2 area of IEC 60479-1:2018, Figure 22.

NOTE 1| The actual total physical insdlation resistance is a combination of the impedance of all the components
within the EV supply equipment and the EV in parallel.

NOTE 2 | The measured insulation resistance does not include the internal resistance of the insulation meagurement
device of earth leakage current monitoring device.

Complipnce is cheeked according to 8.101.4.

For system(A;"an earth Ieakage current monitor in the EV supply equipment shall detect the first

fault protection but can prevent a hazardous electric shock as special protect|on

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
single 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 p

arts (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 ted§tsetup for systernt A 15 snowmn In Figure 129. The test setup for system C 1S_shown in
Figure [131.

Pre-conditions for the test:

— Forl|all systems:

a) [The fault resistance is 1 kQ, a low enough resistance to cancel oufthe influence ¢f other
circuit resistances. Set R15 or R+6 to the fault resistance value:

b) |[The EV supply equipment manufacturer shall specify the ©perating point at wHich the
FV supply equipment has the maximum energy stored.ii,the Y-capacitance between
PDC+/DC- and the protective conductor.

c¢) [The Y-capacitances (C+7/C+8) of the EV simulator<shall be known.

NOTE 6 | The EV supply equipment can switch in more PECs depending on the current demand, and/or putmodules
in series|or parallel due to the voltage demand. This can influence'the total Y-capacitance and leakage curfent.
— Additionally, for system A:
d) [Set the test load and target current of the EV /Req (see Clause AA.5) of the EV simulator
so that the EV supply equipment opérates at the operating point specified in step b).
— Additionally, for system C:
e) Wpproach the test point as specified in step b) according to CC.7.4.
The tedt shall be executed as follows.
1) Wajt until the EV supply equipment reaches the operating point specified at precondition b).
2) Cloge St11 or S;13 to apply the fault resistance (Rt5 or R16).

3) Measure the disecharge curve of the capacitance. By extracting the time constan

disd

harge event, the total capacitance can be determined (Formula (2)). See Figure

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;

of the
106.

(2)

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.
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Compliance is checked by inspection and measurement.

8.105.5 Insulation barriers

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 M

PE

J

C SELV/PELV ) ( SELV/PELV )
= v = \. B/

4 R
— e = DL —
§ o supply network_|) I[ Side A Wé!!g[ Side B jIT[SideBcable assemblyd |§ To supply network ]I[ Side A ]é”g{ Side B JI :m&

IEC

Key
PE protective conductor
(single Jine) basic insulation

(doublel lines) double insulation or basic insulation and electrically)‘protective screening (shieldjng) or
reinforced insulation

(dashed line) basic insulation or double/reinforced insulation/See Table 113.

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

Figure 108 —dnsulation barriers
Table 113 gives the required property(with respect to protection) of barriers between the type

of circyits given in the first column of*Table 113 and the type of circuits, or persons, given in
the firsf 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
— Basic insulation and
Side A electrically protective
screening (shielding),
or
— A combination of both
n.a Protective For a working voltage <550 V DC: | — Double/reinforced
separation P T insulation, or
. — Basic insulationjand
slde B For_ a working voltage > 550 V electrically.protgctive
bC: screenipg\(shielfling),
—  Basic insulation, or or
—  Double/reinforced insulation® | ~ A ¢ombination of both
gELV n.a n.a Functional insulation ¢ None
Protective | n.a n.a n.a None
corlductor
@ llocal regulations may require double insulation. In some countries, extra.monitoring of protective conductor
is required when using basic insulation. For some systems, for example, TT systems, double insulation to
protective conductor is required up to the RCD, if one is installed in‘the EV supply equipment.
b Jh accordance with IEC 62477-1:2022, Table 2 and 4.4.5.5,%absic insulation between side B and HELV is
gllowed if all of the following conditions are met:
- the PELV circuit is connected to the protective conductor;
— no hazardous voltage or touch current occurs fsee 8.101.3) in the PELV circuit due to an insujation
fault between the PELV circuit and the DC gireuit;
— the IMD or earth leakage current monitoring device detects this insulation fault between the PELV
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 prgtective
onductor will cause an offset between'side B live parts (DC+/DC-) to protective conductor > 110 % of the
present voltage at side B, doublefreinforced insulation is required between this part and the prqtective
onductor. See 6.3.1.112.2.
INOTE Threshold of 550 V.DC’is due to backward compatibility with IEC 61851-23:2014.
d If SELV is not connectéd-o the protective conductor, a 500 V AC RMS test voltage may be applied|to test
the insulation.
Outsid¢ of a fire'enclosure, the live parts (DC+/DC-) of the side B circuit shall be separpted by
double|or reinfarced insulation from each other and other circuits.
Complipnceé is checked by inspection.

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

(RMS) during energy transfer, the EV supply equipment shall reduce the voltage betwgen any
contacfs to <60 V DC and <12 V AC (RMS) in 1 s or less after un-mating the vehicle connector
from the vehicle inlet.

If the pEsent voltage between any contacts at the vehicle connectoris > 60V DC or > 12 V AC

The voltage shall be measured at the unmated vehicle connector.
Compliance shall be checked according to the following procedure.

The te§t 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) Connectthe EV supply equipment to a test load with-adedicated EV simulator for the|system
under test.

2) Stalt a communication session with the procedure specified by the EV supply eqyipment
manufacturer.

3) Chegck that V8 at the rated maximum voltage of the EV supply equipment at side B
4) Measure V16, V17 and V8 continuously.

5) Stop the communication session based on the stop sequence defined by each systgm.

6) The test is passed if the voltage values V16, V7 and V8 are < 60 V DC in 1 s or less after
disgonnecting all the signaldines or the connector-latch circuit, if any.

8.105.9 Protective (earthing) conductor from the supply network

The protective (earthing) conductor and the protective conductor from the supply network shall
be of stfficient rating according to the requirements of IEC 60364-5-54:2011, 543.1.2.

NOTE |n the following countries, the size and rating of the protective earthing conductor are determined by national
codes and regulations: CA, US, JP.

The EV-supptyequipmentstattprovideeither

— 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 60947-2 or
IEC 62423.

RCDs incorporated on the cable, if any, shall be at least of type A and comply with 1TEC|61540.

RCDs ghall disconnect all live conductors.

NOTE 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 the |plug: US, CA.

The EV| supply equipment manufacturer shall check compatibilitywith RCDs incorporatef in the
EV supply equipment, or to be provided by the installation, by simulation or calculation of|current
in the grotective conductor under normal and single fault ¢conditions according to the guideline
providgd in IEC 62477-1:2022, Annex H.

In caselmore than one supply networks are connected'to the side A of the EV supply equ|pment,
each connection to a supply network shall comply,to the requirements in 8.105.9.

Plug and cable EV supply equipment shall always be designed such that under normal apd fault
conditipns any resulting DC component ofithe current in the protective conductor is < 6 mA DC.

NOTE 2 | Limitation of DC component of the current in the protective conductor can be achieved by

— Pouble or reinforced insulation\efthe circuit that can cause a DC leakage current to any other cifcuit and
protective conductor, or

— PC leakage detection that disconnects the circuit that causes excessive DC leakage current. For gxample,
pdding an RDC-DD aecerding to IEC 62955 inside the EV supply equipment.

Compliance is checked by inspecting the construction and documents provided by [the EV
supply equipment-manufacturer.

8.105.10 Safety requirements for auxiliary circuits between the EV supply equipnpent
and the EV

Any auxiliary circuit, which extends beyond the EV supply equipment enclosure for connection
with the EV, for example, control pilot circuit, shall be extra low voltage (SELV or 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 13

.101.

Compliance is checked by inspection and measurement.
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Avoidance of breaking under load
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of the 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.

Compliance is checked by the test in 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 vehicle adapters shall comply with the requirements of this document and IEC 62196-3.
The veficle adapters shall be marked to indicate the specific conditions of use allowed by the
vehicle|adapter manufacturer, for example, IEC 62196-1, IEC 62196-3 and IEC 62196-3-1, IEC
TS 62196-7.

NOTE 1 | Revision of the requirement "Vehicle adapters shall not be used to connect a vehicle ‘connector to p vehicle
inlet" in [EC 61851-1:2017 is under consideration.

NOTE 2 | IEC TS 62196-7 allows vehicle adapters to connect a vehicle connector of configuration AA or confliguration
BB as spEcified in IEC 62196-3 to a vehicle inlet according to IEC PAS 63454 and of ¢onfiguration GG (to be ppecified
in IEC 63196-3).

~

The vehicle adapters shall be of any of the following construction"types (see Figure 109

— Type A: A portable vehicle adapter containing an adaptéer inlet and an adapter conngctor in
the |same housing.

— Type B: A portable vehicle adapter containing anadapter inlet and an adapter conngctor in
différent housings, wired/connected together by, a cable.

— Type C: A vehicle adapter containing an;adapter inlet and an adapter connectoyf in the
différent housings wired by a cable, with, the housing of the adapter inlet fixed to [the EV
supply equipment.

A= [l e

A %0

IEC IEC 7. IEC
a) TypeA b) Type B c) TypeC
Key
D ehicle connector F adapter connector
E 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.

5 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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ble assembly requirements

IEC 61851-1:2017, Clause 11, is applicable, except as follows.

11.1 General

Replacement:

C 2023

The EV supply equipment shall be equipped with a non-detachable side B cable assembly.

The side B cable assembly shall be prowded W|th a cable that is sunable for the appl|cat|on

according

accord

11.6 ¢

Replac
For cas
Additio

11.6.1(

Side B
that the
terming

The co
parts o
connec
interna

The de
properl

ng to IEC 62893 4 1 2020

btrain relief

bment of the 29 paragraph:
e C, the strain relief at the EV supply equipment shall be in dcecordance with 11
hal subclauses:

1 Strain relief of the EV supply equipment’s side B cable assembly

cable assemblies shall be connected to the.enclosure of the EV supply equipn
conductors are relieved from strain, including twisting, where they are connecte
Is or terminations, and that their coveringis protected from abrasion.

hstruction shall ensure that the sidexB cable assembly cannot touch accessibl
r internal metal parts, for example; cable anchorage screws, if these are ele
ted to accessible metal parts, unless the accessible metal parts are connecteg
protective earth terminal.

sign of the cable ancherage shall be such that the anchorage or its compone]
y positioned relativerto the side B cable assembly when assembled. Cable anch

shall plesent no sharp edges to the side B cable assembly and shall be designed in a w

their cq

opened.

Makeshift methads, such as tying the side B cable assembly into a knot or tying the en
shall-not be used. Cable anchorages and cable inlets shall be suitable for the different

string,

mponents shall hot be lost when the enclosure of the EV supply equipment i$

device

6.101.

hent so
i to the

b metal
ctrically
to the

nts are
orages
ay that
being

ds with

types olf flexible side B cable assemblies that may be connected.

If a cable entrance is provided with a sleeve to prevent damage to the side B cable assembly,
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 diameter
of the cable with the largest cross-sectional area to be connected.

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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © IEC 2023 - 83 -

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 millimetres

200

i

N
1
1 4

IEC

Key
1 Crank 3 cable fixation
2 bccentric 4 weight

Figure 110'< Apparatus to test the side B cable assembly anchorage
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—
2 1

_/ N

IEC

DUT

side B cable assembly
est apparatus

able, height adjustable
Cable support

b0° + 10°

Figure 111 - Test setup the side B cable assembly anchorage

hicle connector; if-any, of the side B cable assembly is fixed in the test apparat
110) so that the axis of the cable is vertical where it enters the vehicle connecto

ee length of the side B cable assembly between the apparatus and the enclosur
ply .equipment is more than two meters, then the side B cable assembly s
ed by’appropriate means, see Figure 111. An adhesive strip shall be placed on th

at the

IS (see
r.

b of the
hall be
e cable

oirit where the side B cable assembly exits the DUT’s enclosure or the stra

relief

means 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.
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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 24
200 250 5,4 2,4
250 500 11,0 4,8
> 400 500 16,3 4,8

The tedt is passed if all the following conditions are met;

— thelside B cable assembly shall not indicate damagé.when inspected by normal or cgrrected
visipn;

— the|side B cable assembly shall not be displaced by more than the values indicated in
Taple 114.

11.101| Cable breakaway

The caple shall be constructed or connected to terminals within the enclosure in such a way
that, if fhe cable anchorage fails, the conductors would break in the following sequence when
strain i$ applied:

— the|control pilot conducter/conductors;
— thelcurrent carrying eonductors;

— the|protective conductor.

Complignce is checked by inspection.

11.102| Surface temperature of the side B cable assembly

The side B cable assembly (including cable, vehicle connector and any additional handle 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 varning label
B handle or grip

Figure 112 — Example of a side B cable assembly equipped
with handle and a warning label attached to the-cable

NOTE Ip the following countries, the warning label is mandatory: JP, CA.

Complignce is checked by the following test.

For a sfde B cable assembly equipped only with thermal sensing, the test shall be perfofmed at
an amfient temperature between 20 °C and 40 °C .ahd the obtained results shall be cdrrected
to an ambient temperature of 40 °C (if applicable).

For a slde B cable assembly equipped with thermal transport device, the test shall be pefformed
at an anbient temperature of (40 £ 5) °C.The results are corrected to an ambient temperature
of 40 °C.

For an |[EV supply equipment that.does not support the boost current, the following applies.

— Thgrmal stabilisation is considered to have occurred when three successive readings, taken
at imtervals of 10 min_ersmore, indicate an increase of < 2 K.

— The test current is the rated continuous current of the EV supply equipment at side B,
accprding to EVisupply equipment manufacturer’s data sheet, if not stated otherwise, and
shall remain eonstant during the test.

For an [EV supply equipment that supports the boost current, the following applies.

— Thgrmal stabilisation is considered to have occurred when the temperature reading reached
the maxirmuamm value specified by the EV-supply equipment mamnufacturer

— 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

— for metal parts: all the temperature measurements are < 50 °C for the graspable part and <
60 °C for the touchable part during the test.

12 EV| supply equipment constructional requirements and tests
IEC 61851-1:2017, Clause 12, is applicable, except as follows.

12.1 General

Additioh:

The EV supply equipment shall comply with the restrictions/limitations as specified in the data
sheet df the side B cable assembly manufacturer.

Complignce is checked by inspection.

12.2 (Characteristics of mechanical switchingidevices
12.2.5 | Relays

IEC 61851-1:2017, 12.2.5, is not applicable.

12.3 (learances and creepage(distances

Replackment of the 15t paragraph:

The clgarance and creepage distances in the DC EV supply equipment, installed as irftended
by the EV supply equipment manufacturer, shall be according to the requirements spegified in
IEC 62477-1.

Additioh:

nE\/cunn
HEY—SuPPTY

[}

The side-B-ef-at
of 22 500 V DC.

aratedimpuisevoltage

Compliance is checked according to IEC 61851-1:2017, 12.7.

12.4 IP degrees

12.4.1 Degrees of protection against solid foreign objects and water for the
enclosures

Addition:

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.

Additiop:

)

Insulation resistance does not include components bridging insulation according 1612.108 and
IMD or earth leakage current monitoring device. These circuits shall be disconnected dufing the
test.

12.6 Touch current

IEC 61851-1:2017, 12.6, is replaced with the following.
Replacement:

12.6.101 Touch current limit

The AQ (RMS) and DC touch current shall be less:than or equal to the values indicated in
Table 115.

Table 115 — Touch current limits

Condition AC (RMS) DC
Normal operation 0,5 mA 2 mA
Fault condition according to IE€-60990:2016, 6.2.2 3,5 mA 10 mA

For claps | EV supply equipment, if the test touch current is more than the limits of Tahle 115,
12.6.1(3 is applicable.

Complignce is ghécked by the testin 12.6.102.

12.6.1(02 ,Test

12.6.102.T 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.

12.6.1023—TFest-eondition

Circuitnly which is connected through a fixed resistance or referenced to earth for.mohitoring
purposge which is not continuously operated, and which does not contribute tol a protective
conductor current during normal operation of the side B circuit of EV supply equipment may be
disconnpected before this test.

The te$t shall be made with the EV supply equipment to a test load-with a dedicated EV
simulatior for the system under test according to Figure 132 at rated boost power of [the EV
supply lequipment at side B.

The tolich current shall be measured in 1 h or less after the damp heat continuous|test of
IEC 60068-2-78, test Cab, at 40 °C = 2 °C and 93 % relative.humidity for 4 d, with the EV| supply
equipment connected to a supply network according to{/lEC 60990:2016, Clause 6. The present
voltagel at side A shall be the rated maximum voltage of the supply network.

Measufements shall be made with each ofrthe applicable fault conditions accorfling to
IEC 60P90:2016, 6.2.2.

12.6.102.4 Test measurements

The A (RMS) value and the DC\alue of touch current shall be determined as indidated in
IEC 60990:2016, Figure 3, Figure4 or Figure 5.

The te§t is passed if the measured values are less than or equal to the corresponding touch-
current|limits specified in Table 115.

12.6.103 Protection ' measures for the test touch current more than 3,5 mA

For the side Alef a class | EV supply equipment under the fault condition of opened dgarthing
conducfor, (if ;the test touch current under the fault condition of opened earthing copductor
is > 3,9 mA-RMS, one of the following requirements shall be met.

a) The protective earthing conductor shall have a cross-sectional area of > 10 mm?2 Cu or
> 16 mmZ2 Al, through its total length.

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 = 10 mm?2 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 impulse voltage shall be applied to side A live parts and exposed conductive parts.

Additiohal subclauses:

12.7.101 Suppression of transient overvoltage at side A (insulation coordination)

When applying the test setup of IEC 61851-21-2:2018, Annex E, with lan impulse yoltage
according to IEC 60664-1:2020, Table F.1, at side A, the EV supply eguipment shall limit the
presenf voltage at side B to:

— 2500V DC between DC+ and the protective conductor,

— 2500V DC between DC- and the protective conductor, afd
— (prgsent voltage at side B (before the impulse) plus 500 V' DC) between DC+ and DC- .

Complignce is checked by applying the test setup of U\EC 61851-21-2:2018, Annex E) with a
present voltage at side A according to IEC 60664-1:2020, Table F.1.

The tegt shall be performed with the test setup\ds*described in IEC 61851-21-2:2018, Figure E.1,
with the following modifications:

— without a DC power feed through filter (no.15);

— without a power load (no.16);

— with open lines at the supply/ioad port of termination (no.10).
For EV|supply equipment designed to be connected to an AC supply network, the test ghall be
performed sequentially between L1/L2/L.3/N and PE with a single positive pulse at the highest

peak of the sine wave; yand between L1/L2/L3/N and PE with a single negative pulsq at the
lowest peak of the sine“wave.

For EV|supply 'equipment designed to be connected to a DC supply network, the test shall be
performped sequentially between L+/L- and PE with a single positive pulse and a single negative
pulse.

The test shall be performed 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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a) EV supply equipment
———————————— EV supply equipment —— ———————— A ¥ —————-EV ——————
I/ SUpPly equipmen Vehiele [ Vehicle \I
| Basic unit connector i_n_Iet_\ |
: ' o :
| /1 |sece NN I (S T=T X Evce| |
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N\ Earthing / equipotential bonding
\W_j\ v J
£ 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:

— surge 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 installed

according to |IEC 60364-5-53:2019, Clause 534. This information shall be provided in the
installation manual.

The sglection and erection of SPDs shall be done according to IEC 60364-5-58:2019,
Clause|534.

SPDs ghall be according to:
— 1EC|61643-11 for AC, if any,

— 1EC|61643-21 for digital communication conductors, if any, and

SPDs ghould be according to IEC 61643-416, for DC, if any.

Surge protective components (for example, MOV, GBJT,"TVS) can be incorporated in [the EV
supply equipment for other reasons. If these components are used as part of an SPD, the SPD
shall b¢ tested according to the IEC 61643 series.

The EV supply equipment shall provide a protection level at the vehicle connector for [system
A, system B or system C with a rated maximum voltage of the EV supply equipment af side B
<1 000 V DC, for example, by using SPBDs with a protection level of:

— 2500V DC between DC+ and protective conductor, and
— 2500 V DC between DC- and*protective conductor.
The ingtallation manual of the'EV supply equipment shall include the following informagion for

the ereftion and energy(Coordination of the SPDs for protection against transient overvpltages
at the ehicle connector;

— Theg installation_including the EV supply equipment shall provide a protection leve] at the
vehjcle conhector of 2 500 V between DC+/DC- and protective conductor, for exanjple, by
using SPDBs:

— Either

o 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 protective
earthing conductor can be met, or

e that no SPD is installed.

— |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 - ———— ~

Vehicle I Vehicle
connector I inlet

YT Ty

| DC+ v
O - ——
| | Battery
@ [ DC- s)stem
~ r o L)

e

“IEC

Key
V.4 maximum side B voltage betweep DC+
L, N AC or DC supply network s and DC— of 1 000 V DC
worst case: permanent unbalancgd
PE protective conductor Vg5 voltage between DC+ and PE < 1 000 V
DC
worst case: permanent unbalancgd
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Figyire 114=Example of an SPD-assembly having one voltage switching type $PD
between side B live conductors (DC+/DC-) and protective conductor
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surge voltages internally in side B. The loop area can be minimized by routing the live parts
(DC+/DC-) of the side B circuit close to each other and close to the protective conductor,
and by routing electrical and signal lines together. See 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.
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12.8 Temperature rise

Replacement:

Low-voltage switchgear and controlgear assemblies shall comply with the temperature rise

require

ments in IEC 61439-7:2022.

Components shall comply with the temperature rise requirements of their appropriate standards.

12.9 Damp heat functional test

ement:

Replac

During
Followi
test in

Conditi

The ap

12.10 Minimum temperature functional test

Replac

The EV
it pass

precision of the timing does not need to be verified.

12.11 Mechanical strength

Replac

For mo
against

The en
break t

the conditioning defined below, the EV supply equipment shall be de-ehs
ng the conditioning and within 1 h, the EV supply equipment shall pass_the-com
5.3.1.105.

bning:

ndoor units, 6 cycles of 24 h each to a damp heat cycling test-according to IEC
) (test Db) at (40 + 3) °C and relative humidity of 95 %;

putdoor units, 10 cycles of 24 h each to a damp heat cycling test according to IEC
) (test Db) at (40 + 3) °C and relative humidity of 95 %-

blication of the salt mist test of IEC 60068-2-11¢{is*dnder consideration.

bment of the 219 paragraph:

supply equipment is deemed to-pass the test if, immediately after the precondi
bs the test according to 6.3.4:105 while at the minimum operating temperatu

ement:

de 4 EV supply equipment, the minimum degree of protection of the external en
mechanical impact shall be IKO8 according to IEC 62262.

closure of EV supply equipment, when subjected to impact forces, shall not ¢

— the

rgized.
pliance

60068-

60068-

ioning,
fe. The

closure

rack or

b'the extent that any of the following occurs:

IP rating of the enclosure according to 12.4 is compromised;

uninsulated live parts are made accessible to the jointed test finger according to IEC 60529;

— clearances and creepage distances are reduced to a value less than the minimum values

acc

ording to 12.3;

— the equipment is damaged in any way that would prevent compliance with the requirements
in this document.

Other r

Compli

equirements for strength of materials and parts are described in 12.107.2.

ance 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 impact force is imparted through a vertical hammer in according to IEC 60068:2-7p:2014,
Figure A.3. The vertical hammer is constructed of steel with an overall mass of 1(7 kg (0,2 kg.
The dimensions shown in IEC 60068-2-75:2014, Figure A.3, are an example ofthow to achieve
the corfect test object, but the overall length can be varied in order to achieve the correctloverall
mass.

The veftical hammer is allowed to fall freely from a height of 300 mmvand impact the englosure
face urjder test. Secondary strikes, or rebounds, are to be avoided. Each enclosure fac¢ under
test, inpluding movable parts, shall be impacted three times, ‘with each impact in a different
Iocatio:lz. Blows shall not be applied on components mounpted on or in the surface| of the
enclosyre, for example, socket outlets, cable assemblies according to IEC 62196-1, IEC|62196-
3 and I[EC 62196-3-1, push-buttons, and displays.

After each impact, the enclosure is observed to determine if any cracking or breaking odcurred.
Blemishes, scratches, scuffing, and the like are mot considered. If there are any doubt$ that a
crack gr break in the enclosure is noncompliant, the applicable tests or evaluations shall be
repeated to verify compliance.

Portable and mobile EV supply equipment less than 18 kg shall comply with IEC 62368-1:2023,
4.4.3.3

Additiohal subclauses:

12.101| Side A current

The present currenfiat side A of the EV supply equipment shall not be more than thg rated
maximym current of the EV supply equipment at side A in FPT by more than 10 % un/der the
most onerous.energy transfer conditions.

Complipnce’is checked by measuring the present current at side A of the EV supply equyipment

under the-operating-point {102 2 5 which producesthe-highestvalueof presentcurrent at 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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Power supply cords

1 General

C 2023

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, designated

50227 IEC 52 or IEC 53;

b) for equipment provided with a non-detachable power supply cord and having 2 mass
> 3 kg, be ordinary PVC sheathed flexible power supply cord according.to-IEC|60227-
1:2007, designated 60227 IEC 53;

c) for equipment provided with a detachable power supply cord, be light PVC sHeathed
flexible cord according to IEC 60227-1:2007, designated 60227 I[EC' 52 or IEC 58.

NOTE There is no limit on the mass of the equipment if the equipment is intended for use with a detachaljle power
supply cérd.
For plug and cable EV supply equipment, a protective conducter shall be included in thg power
supply cord.
Complignce is checked by inspection.
12.102]2 Cross-sectional area
The power supply cords shall have conducters with cross-sectional areas more than gr equal
to thosg 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 [0,5]
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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cor
do

NO

hot accept all the values listed in this table, particularly those covered by footnotes ?, ¢ and|9.

[E 2 For higher currents, see the IEC 60364 series.

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]
NOJ'E 1 |EC 60320-1 specifies acceptable combinations of household appliance couplers and flexjble

is, including those covered by footnotes ®, ¢ and 9. However, several countries have indicated that they

from a socket outlet providing mains power for other equipment.

For a rated maximum current of the EV supply equipment at side A < 3 Ay a nominal cross-sectid
area of 0,5 mm? may be used in some countries, provided that the leAgth of the cord is < 2 m.

The value in parentheses applies to detachable power supply cords fitted with the connectors r3
10 A according to IEC 60320-1 (types C13, C15, C15A and CA7) provided that the length of the g
is <2 m.

The value in parentheses applies to detachable power.supply cords fitted with the connectors rg
< 2 m.

IAWG and kcmil sizes are provided for information only. The associated cross-sectional areas|
lsquare brackets, have been rounded to show significant figures only. AWG refers to the American

having a diameter of one mil (one thousandth of an inch or 0,025 4 mm). These terms are comm
used to designate wire sizes in North America.

The rated maximum current of the EV supply equipment at side A includes curfents that can be drawn

nal

ted
ord

ted

16 A in accordance with IEC 60320-1 (types C19, C21 and C23) provided that the length of the cord is

L in
Vire

Gage and the term "cmil" refers to circular.mils where one circular mil is equal to the area of a cifcle

nly

Compli

12.102
12.102
12.102

Protective measures against strain being transmitted to the EV supply equipment termi
of the donductors of the power supply cord are specified below.

ance is checked by inspection.

3 Cord anchorages and strain relief for non-detachable power supply cord
3.1 Cord strain relief

3.1.1 General

S

hations

A knot in the power supply cord or cable shall not be used as a strain relief mechanism.

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.

Compli

The pull force applied to the cord or cable is specified in Table 117. The force is applied in the

ance is checked by the following test.

most unfavourable direction for 1 s and repeated 25 times.
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Table 117 — Cord strain relief pull force

Mass of the equipment Force
kg N
<1 30
>1and<4 60
>4 100

Immediately after the 25t pull force application, a torque of 0,25 Nm is applied for 1 min to the
cord orreable—Fheterguec—isappliecd-as—elosc-as-practicableto-thestrairretiefmeecharism and

is repeqted in the opposite direction.

There $hall be no damage to the cord or conductors and the displacement of,the€ confluctors
shall b¢ < 2 mm. Stretching of the cord outer jacket without displacement of'the condugtors is
not corisidered displacement.

12.102{3.1.2 Strain relief mechanism failure

In addition to the cord strain relief means provided for the non-detachable power supply cord,
a supplementary protective measure shall be provided to ensute that strain on the powern supply
cord cgnductors at the terminations within the EV supply,equipment conductors will Qe such
that thg protective conductor termination is the last to take‘the strain.

Compliance is checked by inspection and, if necessary, by defeating the basic protective
measufe and inspecting the conductor slack while“applying the force in Table 117.

12.102]3.1.3 Cord sheath or jacket position

The cqrd or cable sheath or jacket shall extend from the basic safeguard (straip relief
mechanism) into the equipment more.than or equal to one-half the diameter of the cord of cable.

Complipnce is checked by inspegtion.

12.102)3.1.4  Strain relief and cord anchorage material

The cofd anchorage shall either be made of insulating material or have a lining of ingulating
materigdl complyingswith the requirements for basic insulation. Where the cord anchorgge is a
bushing that includes the electrical connection to the screen of a screened power cord, this
requirement shall not apply.

If the bjasic’protective means (strain relief mechanism) is made of polymeric material gr if the
basic protective means is mounte g of poly , the basic
protective means shall retain its structural properties following the mould stress relief according
to 12.103.

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
individual test methods.

For large EV supply equipment where it is impractical to condition a complete enclosure, a

of the enclosure representative of the complete assembly with regard to thickn

ss and

portion
shape,

NOTE Relative air humidity need not be maintained at a specific value during this test.

12.104

12.104

Protectjon against the risk of thermal, electric shock and energy-hazards in the cas

abnorm
by test
operatg

Simula
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Where
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The va
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The teg
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temper

including any mechanical support members, may be used.

Abnormal operation and simulated fault condition tests

1 General

al operating or simulated fault condition of the EV supply_equipment shall be ev
5 defined in 12.104. Testing may be performed on sub<assemblies while position
d under end use conditions.

ed abnormal operating and fault conditions shall be applied one at a time. Fau
irect consequence of a simulated fault or abnormal operating condition are con
part of that simulated fault or abnormal opérating condition.

cloth and/or surgical cotton shall be used as indicators for risk of fire. These ing
e placed at all openings on the outside of the enclosure in a manner which
antly affect cooling.

the installation manual requires external means of protection against faults
means shall be provided-for the test.

Iltages of accessible SELV circuits as well as accessible earthed and ung
tive parts shall be-monitored.

t shall besperformed until terminated by activation of a protective device or mec
| or external), a component failure occurs that interrupts the fault co
htureststabilize, or a risk of fire and/or electric shock hazard occurs.

b of an
hluated
ed and

Its that
sidered

icators
will not

these

parthed

hanism
ndition,

12.104.

2 “\Pass criteria

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;

— doo

rs and covers shall remain in place;

— during and after the test, accessible SELV circuits and accessible conductive parts shall not

exh

ibit voltages more than the touch voltages specified in 8.102.4;

— dielectric 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

The breakdown of a component, identified by circuit ana/ysis shall be tested with the EV supply
equip Nt annnnnind 4~ o #nn# Innd with A AnAd nn#nd E\/ cimmiilntne frr thAa ovofn ndao test at

e eoreecteatoatesStroaawWwHRaaeat Y—SHRtHaeF+oftre u]u;uu: HHREeet

the opdrating point that creates the most severe condition.

Testind may be conducted using the sub-assembly in which the identified compgnent is Ipcated.
In this ¢gase, the sub-assembly shall be loaded to simulate normal operating conditions.

12.104)3.2 Application of short-circuit or open circuit

The shprt-circuit shall be applied with test leads of a cross section appropriate for the |current
that nofmally flows through the component, but = 2,5 mm?2. Thedength of the loop shall be as
short ds practical to perform the test. Short-circuits and open*circuits are applied u$ing an
approptiate switching device.

Each identified component shall be subjected to only one simulation of breakdown unlegss both
open circuit and short-circuit failure modes are likelyin that component.

12.104]|3.3 Test sequence

For thel breakdown of components test, idéntified components shall be short-circuited ¢r open
circuited, whichever creates the worst hazard, one at a time.

Complipnce is checked by the application of the pass criteria in 12.104.2. In addition,| during
and after the application of the(short-circuit or open circuit, any flame inside the equipmelnt shall
extinguish in 10 s or less and no surrounding parts shall have ignited.

12.104)4 Loss of AC-supply phase test

A multitphase sideAEV supply equipment shall be operated with each phase (including peutral,
if used) disconnectéd in turn at side A of the EV supply equipment. The test shall be pefformed
by discpnnecting one phase with the equipment connected to a test load with a dedicqted EV
simulatior forythe system under test operating at rated maximum power of the EV|supply
equipmeht at side B. The test is repeated by initially energizing the EV supply equipment with

Y H £ ol
one ledd-dfsconmected-

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.

12.105
12.105

The pr

conditipns and single fault conditions to the environment from within is two-fold:

— imp
— selg
NOTE

electroni

measure
(externall

12.105

Fire en
indepe
for the

The fire

Provisi
electric
decora
the proj

Interna

same as described.

Combu

Protection against electrically caused fire
1 General

ptective measure to reduce the risk of the spread of fire under nermal op

ementation of a fire enclosure;

ction of internal combustible parts with a low flammability €lassification.
Normally, abnormal operating and fault condition testing (for example, open circuit and short-
C components) would be required to demonstrate the potential risk\of fire coverage. However, this p

is designed to facilitate the use of low flammability classification internal materials and a fire 4
or internal or a combination of both) to provide containment.of fire originating from within.

2 Fire enclosure

Closures are used to reduce the risk of the“spread of fire to the environment from
ndent of the location where they are installed. An overall fire enclosure shall be p
EV supply equipment unless internal-fire enclosure(s) are provided.

enclosure shall be designedsaccording to IEC 62477-1:2022, 4.6.3.

ally-caused fire leads-to consideration of any external combustible parts, for ex
ive in function, located outside of the internal fire enclosure and not required as

fire enclosure construction and internal combustible material considerations

erating

circuit of
rotective
nclosure

within,
rovided

bn of internal fire enclosure(s) as the protective measure against the spiread of

ample,
part of

tective measure( These external parts are not required to meet the 5 VB flamnability
class r¢quirement and.need only have a HB minimum classification.

are the

stible materials located within the fire enclosure shall comply with IEC 62477-

1:2022,

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.

Comp/ian‘p is checked hy inQ,nnm‘inn of the material annfy data sheets or hy the test :mﬂording
to ISO p719.

12.106]|3 Material compatibility

All liquid coolant confining parts of the liquid handling system shall be resistant to the aftion of
the ligyid coolant and shall not degrade over time due to the exposure‘to heat. Non-metallic
parts shall be able to maintain their physical properties after being expoésed to the liquid poolant
and air|over aging as follows.

Complipnce is checked by the following tests.

a) Air pven aging plastic parts and gaskets

Six|specimens are aged in an air circulating oven<at™121 °C for 7 days and shall njaintain
the|physical properties of tensile strength and elohgation. The tensile strength and yltimate
elopgation shall be 2 60 % of the tensile strength-and ultimate elongation of the as-r¢ceived
sanmple. The test method of IEC 60811-501 shall be followed.

b) Liquid coolant exposure

Other specimens are to be immersed inthe liquid coolant at 80 °C £ 2,0 °C for 70 h £ B0 min.

Six|samples of each material, 25(4 mm wide and 203 mm long and not thicker than the
thinnest part in the applicationyare required for this test. Three are tested as-received and
thrge are tested following immersion.

Thqg tensile strength and-ultimate elongation shall be = 60 % of the tensile strength and
ultimmate elongation ofthe as-received samples.

c) Creep resistance test

Two samples oef\each non-metallic part of the liquid coolant confining system shall be
conditioned for-14 days at a temperature of 87 °C and placed in a full draft air-cir¢ulating
oveh. Following the conditioning, the parts shall show no sign of deterioration Juch as
cracking-and embrittlement.

12.107[_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.

12.107.2.2 Properties of insulating materials

12.107)2.2.1 Thermal stability

For englosures or parts of enclosures made of insulating materials, thermal stability ghall be
verified by the dry heat test.

Complignce is checked by inspection and test in accordance with IEC 671439-1:2020, 10.2.3.1.

12.107)2.2.2 Resistance of insulating materials to heat andfire

Resistgnce of insulating materials to heat and fire shall be *according to IEC 61439-[1:2020,
8.1.3.2

Complipnce is checked by inspection of EV supply equipment manufacturer’s test data pr test.

12.107)3 Enclosure integrity tests
The englosure integrity tests shall be according to IEC 62477-1:2022, 5.2.2.4.

NOTE The enclosure integrity tests specified.in"IEC 62477-1:2022 include the following tests: deflection, steady
force, impact, drop, stress relief, stability,xwall or ceiling mounted equipment, handles and manual|controls
securement test.

12.108| Components bridgingjinsulation
12.108{1 General

Compohents bridging‘insulation shall comply with the requirements of the level of insplation,
for example, basicxreinforced or double, they are bridging.

Compohents<bridging insulation shall meet the requirements of IEC 62368-1:2023, 5.5,|and be
subjeclrd to_compliance testing as specified in that clause.

SPDs and 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.

Compli

12.109

ance is checked by inspection.

Isolating transformers

C 2023

Isolating transformers, excluding safety isolating transformers used for auxiliary circuits, shall
with the requirements of I|EC 62368-1:2023, G.5.3, or both IEC 61558-1 and
IEC 61558-2-4.

comply

Compli

ance is checked by inspection.

13 Overload and short-circuit protection

IEC 61

B51-1:2017, Clause 13, is applicable, except as follows.

13.1 General

Replac

Where
same s

ement:

side B circuits can be used simultaneously and_ are intended to be supplied fi

If the BV supply equipment presents more than onge side B circuits, then such side B
may hgve common overload protection means and may have common short-circuit prg
means|| if those protection means provide the required protection for each of the side B
(for exgmple, the common protection device-shall have a rating no higher than the lowes
of the dide B circuits).

NOTE 1
resolved

If the
simulta

NOTE 2
with nati

NOTE 3

Such a configuration might have.an impact on the availability of the EV supply equipment, which
by adequate load management.(for example, load sharing).

EV supply equipment presents more than one side B circuit that cannot b
neously, then such:side B circuits can have common protection means.

In the following,countries, the methods of protection against overcurrent and overvoltage are in ac
bnal codes: US;JP, CA.

In the following countries, the branch circuit overcurrent protection is based upon 125 % of

maximun current-of the EV supply equipment at side A: US, CA.

NOTE 4
fuse or ¢

In¢he following countries, FPT is considered a continuous load and is limited to 80 % of the bran

om the

ide A, they shall have individual protection incorperated in the EV supply equipnpent.

circuits
tection
circuits
t rating

could be

e used

tordance

he rated

Ch circuit

rcuit bregker rafing hy nationalrules: UUS _CA
- 7 -

NOTE 5 Protection devices can be provided inside the EV supply equipment, in the fixed installation or in both

places.

NOTE 6
standard

In the following countries, the protective conductor at side A complies with the test requirement in national

. 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.
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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

supplie

— faul

d by the EV supply equipment due to any of the following fault conditions:

t 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.

a) Lim

it the peak current, including transient effects, to:

for system A:

» < 10 kA at side B live parts (DC+ and DC-) of the vehicle connector forla
voltage at side B < 500 V DC;

» [10 kA x (present voltage at side B between DC+ and DC-/ 500 V|DC)] (or
side B live parts (DC+ and DC-) of the vehicle connector for, a\present vol
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 vehicte connector.

NOTE 1 The short-circuit peak current value for the vehicle connector-and vehicle inlet specified in IE

3is
b) Lim

Linder consideration.
jt the /2¢ value to:
<400 000 AZs at side B live parts (DC+ and BC-) of the vehicle connector for sy
<500 000 AZs at side B live parts (DC+ afid DC-) of the vehicle connector for sy

< 1000 000 A%s at side B live parts“(DC+ and DC-) of the vehicle conne
system C.

c) Tridger an emergency shutdown ind s or less after the start of the short-circuit cond

spe

If the s
any, in
alterna

NOTE 2
discharg

NOTE 3

cified in the respective test.

nort-circuit current supptied by the EV supply equipment is not sufficient to trip a
the required time or lessto limit the /2 value, the EV supply equipment shall pro
ive means to intereupt the short-circuit current.

The current peak'is‘a result of the discharge of the capacitance of the EV supply equipment. The |
e is a transient;pfrenomenon in the range of milliseconds.

Requirements for short-circuit check before energy transfer are given in 6.3.1.109.

bresent

ess) at
tage at

C 62196-

stem A,;
stem B;

ctor for

ition as

fuse, if
vide an

bpacitive

For sydtem\A) the compliance for a) to b) is demonstrated by design review with inspectfon and
circuit gnalysis. Compliance for c) is checked by AA.3.8.3.

For system B, the compliance for a) to b) is demonstrated by design review with inspection and
circuit 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 e) 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 specified
in ISO 17409:2020 for the different systems. The minimum cross-sectional area of the line

con

ductors shall be calculated according to IEC 60364-4-43:2008, Formula (3).
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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)

Comp[innm:\ for requirements rl) and. n) is checked by inspection

14 Adtomatic reclosing of protective devices

IEC 61851-1:2017, Clause 14, is not applicable.

15 Emergency switching or disconnect (optional)

IEC 61851-1:2017, Clause 15, is applicable.

16 Ma3rking and instructions
IEC 61851-1:2017, Clause 16, is applicable, except.as follows.

16.1 Installation manual of EV charging stations

Additioh:

For sygtem B, 16.1 is under consideration.

a)

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 1SO 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).

Coqlant
For|system A and system C:

— |f coolant is used, for example, for thermal management system, the installation manual
pf the EV supply equipment shall include information about the coolant prgperties
pccording 16:12.106;

— pstandard'sign "Refer to instruction manual" according to ISO 7010-M002:2011-(05 shall
be visibly attached to the thermal exchange;

— thémame of the coolant shall be visible attached at the enclosure of the cooling junit.
RC

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.

c) Mai

Thg EV supply equipment manufacturer shall prescribe a preventative maini

pro
pre

d) Power distribution system
Theg installation manual shall include information about the classification descr

5.1

e) Touch current

For
the
sha

f) Corn

Ac
whe
pro
equ
sup|

Additio
12.104

Compli

Figure 115 — Symbol ISO 7000-0434B:2004-01

ntenance program

gram, for example, for the replacement of the side B cable assembly~follo
jetermined period of time in service and/or number of coupling sessions.

D1.5.

an EV supply equipment that, under a fault condition of\loss of electrical conti
earthing conductor, has a test touch current of > 3,5 mA<AC RMS, the installation
|l include the following information.

A caution notice and the symbol ISO 7000-0434B:2004-01, ISO 7010-W012:2011
EC 60417-6042:2010-11 (see Figure 115). Thetcaution notice shall be the follo
equivalent:

"CAUTION: A touch current > 3,5 mA ACRMS is possible in case of a fault cong
oss of electrical continuity of the earthing conductor.”

regulations.
nection of the protective conductor to a protective earthing conductor or earth

hution notice shall be provided in the installation manual if the EV supply equ
n installed, is allowed\to be connected to a supply network that does not pr
ective conductor or @ protective conductor that is not earthed. In this case, the EV
ipment manufacturer shall provide a label according to item k) in 16.3, to mark
ply equipment during the installation.

hal requirements for the contents of the installation manual in 9.7, 12.4.1, 12
2,12.106,19 and 101.1.1 shall be included.

ance-is checked by inspection.

enance
wing a

bed in

huity of

manual

-05, or
wing or

ition of

The minimum size of the protectivecearthing conductor shall comply with the local safety

pment,
pvide a
supply
the EV

.7.102,

16.2 User manual for EV supply equipment

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 protective
earthing conductor."”

— "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
or a protective conductor that is not earthed.

NOTE 2 | EN 17186 provides labelling requirements depending on operating ranges and systems.

Complignce is checked by inspection.

16.4 Marking of charging cable assemblies case B

IEC 61851-1:2017, 16.4, is not applicable.

Additiohal clauses:

101 Specific requirements for EV supply equipment

101.1 | Specific requirements for separated EV supply equipment
101.1.1 Operating ranges for voltage, cutrent, and power at side B

The EV supply equipment manufacturer shall specify the operating range using the fdllowing
paramaters, and indicate them in the userdmanual and the installation manual:

— ratgd voltage operating range at side B (V,in, Vimax)

— ratgd continuous current operating range at side B (I, Zoont);
— ratgd boost current operating range at side B (/.in: {poost);

— ratgd continuous power operating range at side B (Pin: Peont);
— ratgd boost power operating range at side B (Ppin: Ppoost):

— ambient operating temperature range;
— maximunroperating altitude above sea level.

NOTE 1| 4EC’61851-24 specifies which of these parameters need to be communicated to the EV using digital

£ N thia i lickhed
communreatotaRt oW thiStS—accomprsSrnet:

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 presertpewerat—side
supply [equ ent at side B, even if the
power ¢f the EV supply equipment at side

o

Ye efthe EV
the EV is more than the rdted boost

The EV supply equipment may also be able to operate at a value less than the-lower limit of a
specifigd operating range, that is, provide a present current at side B < I;;,'or a present voltage

at side B < V,,;,, without the need to fulfil all the requirements given in 4961.1.2.
101.1.2 Voltage and current tolerance at side B
101.1.2.1 Side B current regulation in CCM

Requir¢gments for side B current regulation in CCM are specified in AA.3.10, BB.4.1 and CC.6.2.

The EV supply equipment shall limit the present voltage at side B to the target voltagg of the
EV with a maximum allowable deviation defined in 101.1.2.2.

Complignce for system A and system B is checked by the following test. Compliance for|system
C is chpcked by CC.7.5.11.

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

The tegt 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. The setup of the test load for each system is shown in Table AA.10 and|BB.7.

2) Megsure Vi8.and A1 continuously.

3) Stalt energy transfer with the procedure specified by the EV supply equipment

64 , 5 B ecified
in Annex AA and Annex BB. For operating point, see 102.2.5. The target current of the EV
simulator is sent to the EV supply equipment via digital communication.

4) Recerd-thetarge ent-of-the simtHator-ahd-A he-operating

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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These

The EV supply equipment shall limit the, pfesent current at side B to the target curren

EV wit

Complipnce is checked by the teststin BB.9 and CC.7.5.12.

NOTE 1

battery slystem, which is not defined in ISO 17409.

The cu

are not|applicable intCVM, which leads to undefined current behaviour within the CVM.

The EV can prevent the EV supply equipment from unintentionally entering the CVM
energy|transfer as this can lead to large current ripples when the battery system is attao

it can |

ad/to'no current if the target voltage of the EV minus the voltage deviation is le
the batiety system voltage. When the battery system is attached to side B, the CVM
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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 voltage of the EV (V)

IEC
Figure 116 — Side B voltage.tolerances in CVM

equirements shall be fulfilled for system.Bsand system C.

H a maximum allowable deviation-defined in 101.1.2.1.

The current ripple is not specified within the CVM as it depends on the impedance between side H

rent requirements-of CCM like regulation (see 101.1.2.1) and control delay (see 1

t of the

and the

01.1.3)

during
hed, or
5s than

can be

avoided by communicating a target voltage of the EV of at least Vgompensation More than 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

VBattery
VDeviati

VRipple

on

VEV_Drop

VMargin

VRated

IsigeB

Zey(lg;

VDeviati
101.1.3

If the E
of the B
101.1.2
the rec

where

TTransit
]Req_n

Isigen(?

is the target voltage of the EV, expressed in volts;

is the voltage the EV should add to prevent CVM, expressed in vol
is the voltage of the battery system, expressed in volts;

is the voltage deviation at side B, expressed in volts;

is the voltage ripple at side B, expressed in volts;

ts;

is the voltage drop between the vehicle connector and the battery system,

expressed in volts;

eB)

onMax

)

bn + VRlppIe is 30 V DC at VRated = VEV_Target =1 000 V.DC.

Control delay of present current at side B in CCM

V communicated a target current of the EV Irqq 4 different to the previous target
FV IReq_n-1, the present current at side B shall be between the tolerance limits given in
.1in a delay time Tr gnsition Max OF /€8s, as*defined in Formula (4), after acknow
bption of the target current of the EV aceording to IEC 61851-24.

is the voltage margin chosen by the EV manufacturer, expressed,i
is the rated maximum voltage of the EV supply equipmeni\at
expressed in volts;

is the present current at side B, expressed in ampere;

is the impedance of the EV at the present current @t;side B, expre
ohms;

Treq.n = Isides (£0)]
TTransitionMax = max| 1 s, = i
20 5

is thegmaximum transition time to the tolerance band of the new target
expressed in seconds;

is{ the value for the acknowledged target current of the EV, expre;s
ampere;

h volts;

side B,

ssed in

current

edging

(4)

urrent,

tsed in

aro

muo
T CToT

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.

During

Maximum current
TIppie Tange

Current at side B (A)

€
Eg
3
55
Eo
A Ipres_siden(’1) 2o
£ a
é =
Upper transition [imit =
PP : 3
VAN AN AN AN AN AN AN AN

\V4

V_V V. V. VNV N

IReq n

Target current
of the EV

N

Maximum current
deviation range  Zpres_sideB(’0)

A

IReq n-1 ~.

VANWANANWANWANWAN VANWANWANWAN

VYV VYV VY VVNYNYYNY

\
AM\]N\NWV

Current at
side B

less
the

((

X
T —

Loweltransition limit

Maxkinmium current
deyiation range

Figure 117.— Current control delay for an increasing current request

T, .
. transition max

To

t

1

a decreasing current transition, the present current at side B shall be

Time (s)

IEC

than‘the upper tolerance and ripple limits of the present current at side B at the time
new target current of the EV was communicated (/g;q4ep(£g)). according to 101.1.2.1 and

101.1.5, 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.

otaeS

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 fora'decreasing current control request

Complipnce for system A and system B.is)checked by the following test. For system|C, see
CC.7.5|14.

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

1) Connectthe EV supply-equipment to a test load with a dedicated EV simulator for the|system
under test, operating_in CCM.
2) Thd time of thenEV simulator sending the target current of the EV simulator shall be
recorded, and A1 in a certain period of time shall be also recorded.
3) Thg EV communicated a target current.
— Peviation is < 20 A DC.

— aviatinn ic 20 A DC
VHAHOAHS Z Ao

4) For system A, change the operating point (see Figure 133) from
— OP1to 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 syqtermC,comptiance is checked by the respective error or ermergerncy Shutadowr test case
in Anngx CC. See Table CC.10.

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

The tegt setup for system A is shown in Figure 129. The test setup for §ystem B is shown in
Figure |130.

This te$t shall simulate the stop charge command from EV, to detect'the changes of the present
current|at side B during the energy transfer stage.

The tegt shall be performed according to the following precedure.
1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the [system
under test, operating in CCM.
2) Thdg time of the EV control simulator sending.the target current of the EV simulator ghall be
recorded, and A1 in a certain period of timé shall be also recorded.
3) Forlnormal operation:

— for system A: change the operating point from OP1, OP2, OP3, OP4, OP5, OP6 ahd OP7
fo a present current at sidesB.< 5 A DC;

— for system B without the function of CPM: change the operating point from OP{, OP2,
OP3 and OP5 to a present current at side B < 5 A DC (for type | EV supply equipment);

— for system B with.the function of CPM: change the operating point from OP1, OPR, OP3,
OP4 and OPS5 to‘apresent current at side B < 5 A DC (for type Il EV supply equipment).

4) Forlemergency.shutdown:

— for system‘A: perform the emergency shutdown from OP1, OP2, OP3, OP4, OH5, OP6
and OPY;

— for system B without the function of constant power sharing: perform the emargency
shutdown from OP3 (for a type | EV supply equipment);

— for system B with the functions of constant power sharing: perform the emergency
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 ?

1<200ADC ¢ 200 A DC < 1< 400 ADC 1> 400 A DC
3,0P
10 Hz 1,5¢ 1%0,75 % °
1%0,75 % °
(Ix1,5%+3)°P
5 kHz 6,0 ° Ix1,5%¢
6,0
18,00
150 kHz 9,0 ° Ix45%°
Tx4,5%°

a8  Cit-off frequency of the first order low pass filter.

b . . .
Recommended limit in A peak-to-peak-

¢ Absolute maximum limit in Apeak-to-peak:
d  F¢r system B, <250 A DC.

NOTH 1 System A supports a present current at side B < 400 A DC.

NOTH 2 System B supports a present current at side B < 250 A DC.

For CCM, when the battery system is not connected: under consideration.

Complignce for system A and system B is checked<by the following test. Compliance for|system
C is chpcked by CC.7.5.11.

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

The tegt load according to Figure 482 shall be used.
1) Connectthe EV supply equipment to a test load with a dedicated EV simulator for the|system
under test, with a designated smoothing capacitor.

2) Thd EV supply equipment shall operate at proper operating points for the test (see
Figlire 133).

3) Megsure Atl/tovdefine the current ripple at side B of each frequency bands spedified in
Taple 118.

Systen] specific test condition are given below.

— For system A, see AA.3.17.

— 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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b),"Woltage 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.

101.1.8 Side B inductance

It is re¢ommended to limit the side B inductance of the EV supply equipment in order|to limit
the effg¢cts imposed on the EV and the EV supply equipment during a load dump scenario, as
well as|during a short-circuit scenario.

The value for the side B inductance limit is under consideration.
The side B inductance can be measured by the following method.

The EV supply equipment should be provided in the configuration that results in the highest
side B [inductance, for example, maximum side B cable assémbly length, maximum dfistance
between the PEC and the vehicle connector, and other fagtors. The highest side B inductance
configufration should only include configurations allowed by the installation manudl. This
configuration should then be used for this measuremeft method.

The EV supply equipment should be connected.to-a test load as shown in Figure 120 and a
dedicafed EV simulator for each system.

/D2 Qﬂe

T

e

o
G U3

R8

=——C R9

DC-0—=o 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 Ut3, 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 #ga5ure 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 be used.
Theg value of #yyo55,re Should be determined by Formula (5):

iveasure = 6% \Lexp % Cr3 (5)

where

IMeasure 1S the measurement duration, expressed in seconds;

Loy is the maximum expected value of inductance, ‘expressed in henry;
C+3 is the value of the C+3 capacitor, expressed(in farad.

5) Onge these measurements are complete, L, cuiated Should be determined by Formdila (6).

2 2
Leaiculated = (VT1O /AT4 ><C-|'3)—L-|-2 (6)

whgre

Lealculateq 18 the calculated side B inductance, expressed in henry;

V110 is the maximum/voltage measured on C;3, expressed in volts;
A4 is the present current at side B, expressed in ampere;

C+3 is the'\Ch3 capacitance, expressed in farad,

L2 is)the L2 inductance, expressed in henry.

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

101.2.1 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

tem

perature 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

system

Requirements for self-diagnostics function for thermal management

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 EV supply equipment shall provide appropriate means to reduce the likelihood of a hazard

occurri

EXAMPLE By double or reinforced insulation, flow rate, pressure, temperature, level of coolant, étc,

In casq of a thermal exchange device or thermal transport device failure (for,example

of cooli
or redu
operati
side B
digital

In casel of a thermal sensing fault, see 101.2.3.3.

Compli

101.2.3 Temperature monitoring
101.2.3.1 General

The EV supply equipment using a side B*cable assembly providing thermal sensing da
have measures to continually monitor.the provided temperature data.

The EV supply equipment shall continuously monitor the temperature data of the DC
assemblies during the complete communication session.

101.2.3.2 Overtemperature handling

If the ¢
the EV

for sysfem Aand CC.3.4 for system C.

If the gontact temperature of the DC contact accessory is > 95 °C for 1 s, the EV

ng in case of a first fault in the thermal management system.

hg pump, jammed cooling hose), the EV supply equipment shall eithertrigger a sh
bn without thermal exchange and/or thermal transport, if such@.value is specified

cable assembly manufacturer. The EV supply equipment shall communicate it to
communication.

ance is checked by inspection and test in 101.24.4.

pntact temperature of the DC contact accessory is > 90 °C for 8 consecutive sé
supply equipment shall trigger an error shutdown in 1 s or less according to A

failure
utdown

ce the applicable maximum current of the EV supply equipment@i-side B to a value for

by the
EV via

ta shall

contact

bconds,
A.4.3.5

supply

equipment shall trigger an error shutdown in 1 s or less.

Compli

ance 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 a

Compli

new communication session until serviced by a skilled person.

ance 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
transfer, the EV supply equipment shall reduce the applicable maximum current of the EV
supply Fquipment at side B to the current assigned by the side B cable assembly manpufacturer

for operation without thermal exchange and/or thermal transport or trigger an error|shutdown

according to AA.3.8.1 and CC.3.4in 9 s or less.

Complignce is checked by inspection and test in 101.2.4.5.3.

101.2.4 Tests for thermal management system performance of'the EV supply
equipment

101.2.4.1 General

For all| tests, thermal stabilisation is considered to have occurred when three sucgessive
readings, taken at intervals of 10 min or more, indicate.anyincrease of < 2 K.

The tegt current is the rated boost current of the EVi'supply equipment at side B accofding to
the device under test (DUT) manufacturer’s datassheet, if not stated otherwise.

The DUT for these tests is the EV supply equipment.
A systam specific EV simulator equippéd with a current sink shall be used for all tests in 101.2.4.

Each tgst shall be performed wjth.acorresponding test accessory, called reference devicle (RD),
which mates with the vehicle.connector.

The material for all reference devices shall be Cu-ETP.

For sygtem A, alhtests, except the test of overtemperature handling according to 10[.2.4.3,
shall bg performed with an RD according to Figure 121 and a test arrangement acconding to
Figure [122. The test for overtemperature handling according to 101.2.4.3 shall be pefformed
with an| RD\according to Figure 123 and a test arrangement according to Figure 124.

For system C, all tests, except the test of overtemperature handling according to 101.2.4.3,
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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Y

_DI2

150 +2

R
&)

IEC

temperature sensors on the reference device (RD)

conductor cross-section (depending on the test current, see Table 119)
length to be specified by the side B cable assembly manufacturer
length to be specified by the side B cable assembly manufacturer
length to be specified by the side B cable assembly manufacturer
length of attached conductor (see Table 119)

resistance measurement (see Table 119 for values)

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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T 1+ T 2+ RD
A ,»}%fof’f’,&?
/
ﬁ—“—;u
Ifffffff > fffffffffffx’l
0 .
/j_—“_l:u -
D 75
T_1- T_2- 3
IEC
Key
1 device under test (vehicle connector)
thermal exchange device, if any
housing and support for RD assembly
RD reference device AA_0
T_S+, 1_S- thermal sensing device of the vehicle connectorat DC+ and DC—-
T 1+, |T_2+, thermal sensors of the reference device
T 1, 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
IEC
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

A WO N -

T_S+, 1
T 1+, 7

Test
NOTE

device under test (vehicle connector)

mating face according to IEC 62196-3:2022, standard sheet 3-la
reference device AA_1

thermal exchange device, if any

_S- thermal sensing device inside the vehicle connector at DC+ and DC-

22— thermal sensors of the reference device

conductor cross section

source for test current

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_(eonfiguration EE) or
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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— Tt t
3 IEC
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 curfent; see Table 119)
L length of attached conductor (see Table 119)
It ot test current
T_S+, 1_S- thermal sensing device inside vehicle connector at DC+ and DC-
Figure 126.%5 Test arrangement C_0
. 1202 -
. B . - Ll
| (— LG m— 25| N [z}
RS T R NN T e ey = T b TE T o
I N_i __ OBy
1 2 3 IEC
Key

1 reference temperature sensor
DC+/DC- contacts according to IEC 62196-3:2022, standard sheet 3-llla (configuration EE) or

2 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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3 1 IEC
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 current,"see Table 119)
L length of attached conductor (see Table 119)
It ost test current
T_S+, 1_S- thermal sensing device inside vehicle conngctor at DC+ and DC-

Figure 128 — Test arrangement C_1
Values|for wiring cross section and cable length are specified in Table 119.

Table 119 — Test parameter values

Congluctor Rated boast current of the EV supply equipment at Resistance
cross|section side B
A System A System C System A System|C P
Non-cooled Cooled
nm?2 A A A uQ ug
B5 125 150 100 As specified by n.d.
50 150 200 200 the side B cable > 133
70 200 300 300 manufacturer 2 91
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) TheDUT shall be stored for 2 h or more at 40 °C + 4 °C

2) Thd test shall be executed at 40 °C + 4 °C ambient temperature and at rated cconfinuous
curfent of the EV supply equipment at side B. If the DUT provides temperatire-controlled
enelrgy transfer (see 101.3), the test shall be performed including the rated-boo’st cuyrent of
the| EV supply equipment at side B according to the data sheet of the’ DUT. [This is
accpmplished by performing the test at rated boost current of the EV. Supply equipment at
side B and then decreasing to the rated continuous current of the EM.supply equipment at
side B until thermal stabilization.

3) Ondge thermal stabilisation has been reached, the DUT shdll be operated at the rated
continuous current of the EV supply equipment at side B forian additional 60 min.

4) Thq current At1 shall be <2 A DC.

5) Thd temperatures measured by the reference temperature sensors of the RD shall be
monitored with one or more samples per second throughout the test.

6) This test is passed, if
— fhe EV supply equipment performs the enérgy transfer stage without any errors,
— fhe measured temperatures by the reference temperature sensors are < 90 °C, gnd

— the temperature at any touchableand graspable surface of the DUT (for system |C only)
pr the temperature limits according to Clause AA.9 (for system A only) is less fhan or
pequal to the temperature limitsvaccording to IEC 62196-1:2022, 16.5.

101.2.4.3 Tests of overtemperature handling

This tefst is applicable for EV supply equipment according to system A and system C using
thermal management system.

For sydtem A, the-test is performed with an RD according to Figure 123 and a test arrangement
according to Figtife 124.

For sydtem\C) the test is performed with an RD according to Figure 127 and a test arrangement
accordlng. 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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101.2.4.4 Test for self-diagnostics function for thermal‘management system
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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.

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
reference temperature sensor reaches 90 °C.

Thg DC+ and DC- contacts of the vehicle connector of the DUT are allowed to coae| until a
temperature of 40 °C + 4 °C is reached.

Step 2) and step 3) shall be repeated with heat power applied on the DC~*contacf of the
vehjcle connector. The DUT shall react in accordance with step 4).

Theg DC+ and DC- contacts of the vehicle connector of the DUT are allowed to coo| until a
temperature of 40 °C + 4 °C is reached.

Step 2) through step 6) are repeated.

This tefst is applicable for EV supply equipment according to system A and system C using
thermal management system. For system A, the test_is performed with an RD acconding to
Figure (121 and a test arrangement according to Figure{22. For system C, the test is pefformed

with an| RD according to Figure 125 and a test arrangement according to Figure 126.

The tegt setup for system A is shown in Figure™129. The test setup for system C is shown in

Figure [131.

The tedt shall be executed as follows.

1)
2)

3)

4)

5)

Thg DUT shall be stored for 2ci~or more at 40 °C + 4 °C.

Thg DUT is then energized.)The current A+1 shall be 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.

Thd test shall be.executed for the following test sequences.

Sequence a){/Once thermal stabilization has been reached, the thermal transport [device,
for example, ¢ooling pump, shall be switched off.

Sequenceb): Once thermal stabilization has been reached, the thermal exchange [device,
for exXample, cooling unit, shall be switched off.

After switching off the corresponding device, the DUT shall be operated for an additional
60 min.

This test is passed if
— the measured temperatures by the reference temperature sensors are < 90 °C, and

— 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.

NOTE Pass criteria can be achieved by reducing the available maximum current of the EV supply equipment at
side B.
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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

accordi

ng to Figure 122.

For system C, the test is performed with an RD according to Figure 125 and a test arrangement

accordi

ng to Figure 126.

The DUT shall be equipped with a disconnection device in each signalling path of thermal
sensing.

Tests 8

—  sigH
sigh
- sigh
sign

101.2.4
The tes
1) Thq

communication session.

2) Aftd
comn

3) Thi

101.2.4

The tes
Figure

The tes

1) The
sup

hall be conducted for each of the following test setups:

alling path of thermal sensing on DC+ contact of the vehicle connector op
alling path of thermal sensing on DC— contact of the vehicle connectof,closed;
alling path of thermal sensing on DC+ contact of the vehicle-connector clos
alling path of thermal sensing on DC— contact of the vehicle connector open.
5.2 Test for availability of thermal sensing devices before energy tra

t shall be executed as follows.

availability of each thermal sensing device ™ shall be checked before

r setting the disconnection devices in ¢he‘ positions according to 101.2.4
munication session shall be initiated.

b test is passed if the DUT

performs a communication sessian,”with the current specified by the side E
nssembly manufacturer for operation without thermal exchange and/or thermal tra
Or

Hoes not perform a communjcation session until serviced by a skilled person.
.5.3 Test for availability of thermal sensing devices during energy tra

t setup for systemyA is shown in Figure 129. The test setup for system C is sh
131.

t shall be éxecuted as follows.

DUT s energized. The current A1 shall be the rated continuous current of
ply_equipment at side B. The voltage V8 for this test can be any voltage allowed

en and

ed and

nsfer

each

5.1, a

B cable
nsport,

nsfer

own in

the EV
by the

EV

Supply 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.
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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.

Requinrjments for side B cable assembly supporting a rated boost current of the EV

equip

Compli

102 T

102.1

The fol
compliz

ent at side B according to IEC TS 62196-3-1 are under consideration.

ance is checked by inspection and test in 101.2.4.2.

est methods

Technical data

lowing information from the EV supply equipment manufacturer shall be provi
nce test:

rating points (102.2.5);

— operating temperature range;

— opefrating humidity range;

— supply network voltages (rated minimum, voltage of the supply network at side A

maximum voltage of the supply networkiat side A).

supply

ded for

, rated

ditional

pns:

— In addition to the above, the following information shall be provided for system C: ad
opefrating points with a maximum ripple at side B, if any.

102.2 | General test conditions

102.2.1 Ambient test conditions

102.2.1.1 Environmental conditions

Unless|otherwise(specified, all tests shall be carried out under the following test conditi

— temperatare: (25 + 10) °C;

— atmlospheric pressure: 86 kPa to 106 kPa;

— relative 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
— deg
- AC

1380V £ 10 %.
ree of voltage unbalance on AC power: <5 %.

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
values of voltage and current to be measured. The calibre of these instruments and measuring
method ifi . alogue
instrumlent, this implies that readings shall be taken in the last third of the graduated-scgle. Any
other 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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,———- EVsupply equipment - — =~ ~—————————— —— EV simulator -———-——-——-————~

| Vehicle | Vehicle \I
| connector | inlet |
| 4 AS1 ) ) !
| I C cp | R N\ :
I | Cecra | |
| —— j : (crs : S5 I |
-| Com1
| @ SECC [T —=C 3 evec| |!
| f— — =2 I
| | =T |
; |
Y e - | 9 @9 |
| .
. |
| | | O — 0O — O —m ..
| : I ro-o [
' | | DTt |
ol @ g |
| ! ! L sV'? '
| 1 DC+ | . 7\ T )
1 L O DC+ m=(1DC+
: I I I @ @ S8, L1 Ry2 I
[ il b |
: : B » * e—-0DC- == DC-
|
. I
| I S110 /St11 /S112 /S113, /-8y14 :
| | Test |
: I R4 | [Ri5==c1 | JRr6"ZLc2 load |
' I '
| . p
[ | '
| | U2 | ; i l
: ! \Sﬂ,‘—cs b0 PE (PE
— —— L0 — —— — & =
[ QPE | ql
T T T T . T L L L T L QY ___ - C -~ IEC
Key
L1, N AC or DC supply network D; diode in the test setup
PE protective conductor contact St switch or relay in the test setup
CP, CPR, control pilot conductor contacts of. I capacitor in the test setu
CP3 system A T P P
Comf1, digital communication condlctor Vs voltmeter in the test setup
Com2 contacts
DC+ positive terminal of side’B R resistor in the test setup
DC- negative terminal.of side B Lt inductor in the test setup
SECC supply equipment communication U; voltage source in the test setup
controller,
electri¢_wehicle communication . .
\Y
EVCC controller s voltmeter in the EV supply equiprpent
test load according to 102.2.4 unless A .
Test logd otherwise specified (see Figure 132) T ammeter in the test setup

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 | ? ~F ]
| . __l cc2 . I :
I | S| comil T
| [T ] Evec| ||
| -~ _Com2 |
| I ; I
| I ! l
| I [ l
| ‘ l
I l _______________________ — -_— J |
I | D11 |
| | = '
I . S-7 — |!
| L1 :[ | E— Ar) q o DC+ —q DC+
| | S8, Lyl Rp2
| No | < |
| | s & - -0 DC= | DC-
| R i
' | S110 /S111/S112 /S113 /S114 |
: | Test :
| : R4 | |Rr5==c1||Rr6 =2 load I
| T T T |
| | | |
| | Us2 | | : - |
! ! — ! Stis -0 PE el PE
IPET—- e —I-— —-_— — -0 — —0—  TeF — &
| & ~— — | — |
N~ e e - - N 7 IEC
Key

L1, N AC or DC supply network D¢ diode in the test setup

PE protective conductor contact St switch or relay in the test setup

cc1, ck2 control pilot conductor contacts of C; capacitor in the test setup
system B

Comf1, digital communication conductor Vs voltmeter in the test setup

Com2 contacts

DC+ positive terminal of side B R resistor in the test setup

DC- negative terminal of side'B Lt inductor in the test setup

SECC supply equipment,communication Ur voltage source in the test setup
controller
electric velficle"’communication . .

\Y

EVCC controllet s voltmeter in the EV supply equiprpent
test loadraccording to 102.2.4 unless .

Test logd othlerwise specified (see Figure 132) T ammeter in the test setup

Eigure 130 — General test setup for system B

The general test setup for system C is shown in Figure 131.
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——— EVsupply equipment - - - ~————————— — — — EV simulator --——————————~
" PRIy Eatlp Vehicle { Vehicle Sr4 \
| connector | inlet :
| r— =l
| — N St1 Rt [
| [V} _— ~ At hd XT1 |
| secc|| | | cp _ S13 EVCC I
| /) —— e~ ~F |
| ! R T i |
| | | \STe | |

: ! |

: ! I N I o 1. |

| ! | D1 |

| I [ B :

I s | | DC+ S+7

L AL =G ) ¥ oDC+ __ p{IDC+
I N | = j S8, Lrl Rt2 I

| [ | | L DC— rIDC_
| . —_ | NG \ 4 \ 4 < oDC= |

| T_ | I I |

: ' I S110 /' St11/S112 /S113 / S114 :

| ! | Test I

| | | R4 | |IR5= (o R16 es2 load |

| | . . T |

I . | Us2 | | { |

' | S28 ' T i l's15 I
'PET-‘-@--—T\L—' o} — -l — - —e——sl o1 ¢oPE -dPE
'\ Iy N M I

—_— |- N ey L~ e
Key

L1, N AC or DC supply network D, diode in the test setup

PE protective conductor contact St switch or relay in the test setup

PP proximity pilot conductor contact T capacitor in the test setup

cP <c:;ontrol pilot conductor contact of system V; voltmeter in the test setup

DC+ positive terminal of side B R resistor in the test setup

DC- negative terminal of side B Lt inductor in the test setup

SECC 2ggtprlé/”2?wpment coiimbhication Ur voltage source in the test setup

EVCC zz)enitrgﬁgreh'de XAhmunication Vg voltmeter in the EV supply equipment
Test load test load,aceerding to 102.2.4 unless X voltage source for the proximity gilot

) otherwise,specified (see Figure 132) T circuit
A; ammeter in the test setup
Eigure 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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@ A7 LST24 126

S119 S122 XST23
] R113

R15 |
@D I:IRT12 ——=C6 " |

= Cy7

1

|
R110 | |
S120 . St21 —C+8 I:I Ry14 | |
|
() C:5 Ry11 |
L4 T f Sv25  [sq27 1
St18 :
DC- 2N W A . : g
|
123 ? ! |
PE ¢_ ................................................................. 4. |
IEC
Key
S;17, §;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.7,Cq48 Y-capacitor R;10, R;11  variable resistor to set operating poltage
point
Vi1 side B voltage of EV supply equipment R;12 resistor for emulating auxiliary load
(test load side)
A6 emulated current o the battery system R;15 resistor for emulating the voltage|surge
between DC+ and DC—, and betwleen
DC+/DC- and PE
A7 emulated\ecurrent to the auxiliary load 123 contact after the DC- disconnect{on
device
St switch, contactor or relay L3, L4 inductance of the test load, includiing
cabling. The total inductance is Lf; = L3
+ L4
RT13, 114 resistor for emulafing asymmetric Toads 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

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
QI 19 As err_\nrifinrl n rnerr_\nrfi\ln test
Open or closed (as specified
S-20
T in respective test) Open Open
Open or closed (as specified
S-21
T in respective test) Closed Qgeed
S22 Open Open As sp€cified in respective
test
S,23,S,24, 8,25, As specified in respective test
S26, ;27
R10 Variable Variable Variable
T (10 mQ to 2 000 mQ) (20 mQ to 20@ mQ) (50 mQ to 100 mQ
RA1 Variable Variable Variable
T (set by the required voltage (04NMQ 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)
R13, R, 14 Not used Not used As specme?elsr: respecfive
R;15 50 Q 0Q 0Q
u4 Not ¢sed 0V to 950V 0Vto 1000V
U5 0.V'to 1 000V Not used Not used
102.2. Operating points for tests
Figure 133 shows the range of present voltage and present current at side B of the EV|supply
equipmlent,(as' well as specific operating points OP1 to OP7. These operating points afe used
as test|[poihts in some tests.

If the EV supply equipment shows any discontinuous behaviour in its 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 1
PevsE_min | E
| i
! i .
Tevse mid Tevse_max I
IEC
Key
IEVSE_maX maximum operating current of EVsupply equipment OP1 VEVSE_min and PEVSE_min
Tevse_nia (Tevse_max * Tevse_min) / 2 OP2 Vevse_max @9 Tgyse min
IEVSE_min minimum operating current/of EV supply equipment OP3 VEVSE_maX and PEVSE_ma
VEVSE_ ax maximum operating.voltage of EV supply equipment OP4 IEVSE_maX and PEVSE_ma
Vevse_thid (Vevse_max * FeVSE min) / 2 OP5 Vevse min @M Jeyse max
VEVSE_ in minimum operating voltage of EV supply equipment OP6 VEVSE_mid and PEVSE_mid
OP operating point 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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AAA1

Annex AA
(normative)

EV supply equipment of system A

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.

Systen] A'is a regulated EV supply equipment using a dedicated CAN communication ci

digital

commu

NOTE

cuit for

ommunication between an EV supply equipment and an EV to control energy-titansfer.
The vehicle coupler of configuration AA as specified in IEC 62196-3 or IEC TS\62196-3-1 is
applicaple to system A. The specific requirements for digital communication and.detail

5 of the

nication actions and parameters of system A are defined in IEC 61851+2472023, Annex A.

For system A EV supply equipment with automated connection device, see IEC-61851-23-1.

The rated maximum voltage of a system A EV supply equipment at-side B is <1 000 V

This system is suitable for the passenger vehicles and light trucks.

Annex
include

Annex

applica
Annex

More d

AA.2

The syq

AA defines the system with an AC side A, but does not prohibit a DC side A. An
5 information on the circuits on the EV.

ble to the BPT EV supply equipment. For general information regarding BPT,
DD.

btailed information on system A is defined in IEEE Std 2030.1.1TM,

Circuit diagram

diagram between the EV supply equipment and the EV for energy transfer control. A C

circuit
symbol
the cirg

5 and terms in Figure AA.1 are given in Table AA.1. The values of the parame
uit diagram are given in Table AA.2.

hex AA

AA is also applicable to the system A BPT EV supply equipment. Unless otil\erwise
specifigd, the requirements for a system A EV'supply equipment in this document a

re also
refer to

tem A EV supply;equipment circuit diagram is shown in Figure AA.1, including the circuit

AN-bus

s provided for digital communication with the EV. The definition and descrigtion of

ters for
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T EV supply equipment —————————— N, T === BV -~—7m————
[ PRt Vehicle | Vehicle N
| connector | inlet I
| Sg1 ,’ - /C_:P\\ Ry1 I
| o el S B e S F S
| L10 X1 [T ‘ || cp2! x|
I g .l cp3, [RVA |
SECC D_: [ l |~k § EVCC ||
I ! B E' ]
| NO ' cs | |Rv3 i '
| _f'* —L— A | - :
| | :
| . |
S /e | | ! |
| SS RS1 | I / _______ !““““; |
: I [ I Sy2 | |
| . I | | I
— ] 1 : |
l ! | | ! '
: | cy] | | |
| | : - Com1: } :
: I | -lCom2 | I
| | | LV |
| Bsl) = | f from—( O e |
| @ | : : | Battery :
' ) l_r..RC__u__/__l_ |
| N -_— N |
| | | | ! |
: ! | | ! '
| [ | [ | l
| Ugt | | PE | | |
D — S de = . |
! T I U | |
|PEOQ - . .. — N__ . |
| 4 L4 | .
\ = T |
s ——— _ _ __ N o __ o — — — —|-—_"7
IEC
Key
L1, N AC or DC supply network Dg1 diode in the EV supply equipmen
PE protective conductor cohtact Sg Sw't.Ch or relay in the EV supply
equipment
8E3Cg§ g;;gtt(g:ry]l1 pxlot conductorcontacts of S, k switch or relay in the EV
ggm;’ g:)gnltglctcsommumcatlon conductor Ag ammeter in the EV supply equipnfent
DC+ positive.terminal of the side B Rg resistor in the EV supply equipmgnt
DC- negative terminal of the side B Ry resistor in the EV
SECC supply equipment communication U earth leakage current measuremgnt
¢ontroller S device
EVCC z:)enitrrci)ﬁgrehide communication Ve voltmeter in the FV 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 veh|§:Ie _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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of a system A EV supply equipment

Table AA.1 — Definition of symbols of the overall circuit diagram

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
Switch on CP for controlling the energy transfer start/stop Table AA.2,
Ss1 signals from the EV supply equipment to the EV AA.3.7,
9 pply equip Clause AA.4
S.2 Switch on CP for controlling the energy transfer start/stop ;aAb:I;e7AA'2‘
S ; ; 3.7,
signals from the EV supply equipment to the EV Clause AA.4
Signal sensing device to detect if the FV is ready/not ready faor
] Clause AR 3
energy transfer
System| A
E{//Sseurgjly Vg2 Voltage measurement device AA.3:3, KA .4
equipment Ag1 Current measurement device AAX.474
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 protectidn
device, the EV supply equipment is permitted to not haye_one.
Rg1 Resistor Table AA.2
Rg2 Resistor Table AA.2
Xg1 DC power supply for the EV disconnection/device Table AA.2,
AA.3.12
AA.3.7, AA3.8,
Sy1 EV disconnection device (DC+/DC-) AA.3.15,
Clause AA.4
S\2 Relay for turning on the EV disconnection device Clause AA.4
f Signal sensing device to detect the status of S41 Clause AA.4
g Signal sensing device to'detect the status of S42 Clause AA.4
EV - : : : - -
h Signal sensing deyice to detect mating/un-mating of the vehicle Clause AA &
coupler
k Switch to give the go ahead/stop to transfer energy Clause AA.4
Ry3 Resistor Table AA.2
R4 Resistor Table AA.2
Xy1 DC/power supply in the EV Table AA.2
DC+ Positive terminal of side B AA.3.15
D€+ 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 AA.2,
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
AA.3.2,
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 S41 2 2 000 mA DC
CP2 Load current of switch S42 2 2 000 mA DC
Voltage 12 16 DC
Ag1
Current 634 A DC
EV
cp Load current (when S41 and S42 are 10 2 000 mA DC
closed)
Load current (when S41 and S42 are
CP2 10 2 000 mA DC
closed)
Resistor R;3 950 1000 1050 Q
CS
X1 8 12 16
CP3 Resistor R4 190 200 210 Q
Voltage 12 16 DC
Current 6,4 A DC
Ad1
Rated fuse 10 A DC
Voltage 12 16 DC

NOTE |Voltage of A 1 is different from Xd¢1.

For a BPT application, resistance of Ag1, and protective conductor, each resistance ghall be
less than the line resistance equivalent to the one on the conditions of conductor tempjerature
80 °C, [1,25 mm2 and 75 m (15 m for round-trip).

AA.3 BSpecific-'safety requirements

AA.3.1| \Fault protection in side B

AA.3.1.1 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?2.

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 supply to EV in Protection measure in Protection against
case of the first fault case of the first fault the secondary fault
Case 1 Not allowed Automatic error/emergency shutdown Prohibition of operationat the
first fault
Case 2 Allowed Detection and notice of the first fault PE equivalent.toe TN groynd
using an IMD required
Recommendation for elimination of Visible warning for system
the first fault with the shortest operatof at the detection|of
practicable delay symmetric fault
The requirements in AA.3.1 also apply to the BPT EV supply equipment.

AA.3.1

System
its encl

The EV
the pro
an erro

The prq
Specifi

Fault c
Table A

If the ipsulation hesistance cannot be determined, the EV supply equipment shall trigg
i

perfor

2 Automatic disconnection and earth leakage‘current monitoring

A EV supply equipment shall measure the earth leakage current between sidg
psure, or between side B and the vehicle chassis.

supply equipment shall detect the first-fault between side B live parts (DC+/D(

r shutdown.
cedure of this fault detection-before energy transfer is provided in AA.4.3.3.
C requirements on the-timing criteria for the error shutdowns are given in Table A

irrent detection-principle and performance requirements are defined in Figure A
A4,

an error shutdown.

B and

L—) and

ective conductor before and during-energy transfer in 1 s or less, and then shall perform

A.5.

\.2 and

er and

NOTE

This*can happen from internal failure or external factors, for example, if the capacitance in the E

is more

than the

expected value as defined in ISO 17409:2020.
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DC+

DC- -
TN

Earth leakage current
monitoring device

Current P
detection P I

C— side B live parts
insulation resistance between side B live parts (DC+/DC-) and EV or enclosure at the first

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 protect
conductor

Figure AA.2 — Failure detection principle by detection of DC leakage curren

ault
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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
B live parts (DC+/DC-) and the protective conductor is within DC-2 zone in
IEC 60479-1:2018, Figure 22.

side

whgn designing the EV supply equipment.
EXAMHALE

Set-up fondition 1: When the current through the human body /, is more than the DC-2 zone calgulated by F
(AA.1),]a measurement device is designed to detect the deterioration of insulation resistance R; as the fif

betweep side B live parts (DC+/DC-) and the protective conductor by measuring earth(leakage current shown in
Formuld (AA.2).

a8  The detection time does not include shutdown time of the present current at side B.

b The[actual body current may differ from the measured leakage current 1y, which should be taken into account

Js2
R-R; (AA
R+Rf

Iy =

where
I, is| the current through the human body;
V52 igthe present voltage at side B between DC#»and DC—;
isl a grounding resistor;
¢ is| an insulation resistance.
Ve2
g~ m (AA.2)
where
1y is| the measufing current;
V42 ig present voltage at side B between DC+ and DC—;
is a 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.

ormula
st fault

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 Ry6/Rt6 — See Figure 129) is < 100 Q/V, based on the rated
maximum voltage of the EV supply equipment at side B (V8) and the grounding resistor R

(Figurel AA.2).

AA.3.1]13 Functionality of the earth leakage current monitoring device

The intggrity of the earth leakage current monitoring device shall be checked-n the peripd from

Sg1 = ¢losed to Sg2 = closed. See Figure AA.3 and Figure AA.4.

The EV supply equipment shall not proceed with the communication Session if an abnqrmality

is dete¢ted on the earth leakage current monitoring device by this check.

The EV supply equipment shall check one of the followingsitems for the diagnosis:

d)

AA.3.2| De-energization of the power supply to the EV

Complignce to 6.3.1.5 shall be checked according to the following tests.

Test 1:

1)

2)

losg of electrical continuity and short-circuit failure‘ef the grounding resistance R;
losg of electrical continuity in the current detection circuit;

losg of electrical continuity between the_side B circuit and the earth leakage [current
monitoring device;

losg of electrical continuity of the proteetive conductor.

Connect the EV supply equipment to a test load with a dedicated EV simulator for the|system
under test. See Figure 129.

Stalt energy(transfer with the procedure specified by the EV supply eqyipment
manufacturer:

3) Stop the digital communication from the EV simulator.

4) Chackthat the FV 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 FV supply equipment
mafufacturer.

3) Confirm that the vehicle connector is latched on a vehicle inlet before insulationyresjistance
chek.

4) Aftgr the insulation resistance check, close S;17 and S;18.

5) Stop energy transfer with the procedure specified by the EV supply equipment manufacturer.

6) In case of the normal condition test, open Sy17 and S;18. In cas€of the abnormal candition
test keep St17 and S+18 closed and apply U5 (S+20: closed, S721: open) to Ct5|so that
Vgis > 30V DC.

7) Confirm that the vehicle connector remains latched od,a vehicle inlet while V;8 is|> 30 V
DC

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 supply equipment and the EV. If the following condition is continuously fulfilled for a duration
of 5 s, the EV supply equipment shall trigger an error shutdown:

— at g present current at side B =2 507A DC: the present current at side B is more than 120 %
of the target current of the EV;,

d present current at side"B-< 50 A DC: the present current at side B is more than the
target current of the EV by*40 A DC or more.

Complipnce is checked by, design review to verify that a function is provided.

A circujt diagram indicating that the EVCC is separated from side A and from side B ghall be
providdd by the EN-supply equipment manufacturer.

AA.3.5| Short-circuit protection of side B

Short-cirew H otapt ana ah oc o ~eraat Ib
mouTt HIULG\JI.IUII IIIUCIIIO OUUII do a'u LI} 13

|
the system A EV supply equipment in order to protect th
and the EV from short-circuit.

the EV supply equment

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 /% of the side
B cable assembly may be reduced.

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
12t 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 vehicle connector shall have a means of mechanical latching, electrical latching,.and latch
monitofing.

The vehicle connector shall also have a means to provide system A EV supply equipment with
informdtion on anomaly detection in monitoring of latch and electrical,fatching. Figure AA.3
shows [an example of a detection means in the vehicle connector and”“system A EV|supply
equipmlent.

Ss3  Vehicle
connector |

A ——— — — — ———

|
|
|
|
|
|
|
Malfunction - T |
. . K —_—— — — — J |
detection signal " |
|
|
|
|
|
|
|
|
|
S /
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 ADC 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
holding of the vehicle connector. See Figure AA.4.

Latch holder (covered by metal plate) Inlet

Latch
connector

IEC,

Figure AA.4 — Example of vehicle inlet with the-tatch holder covered
by a metal plate that inhibits lateh holding

2) Connect the EV supply equipment to a test load and a dedicated EV simulatgr. See
Figuire 129. The setup of the test load in Figure 1382 is in Table 120.

3) Stalt energy transfer with the procedure; specified by the EV supply eqyipment
manufacturer.

4) Confirm that V;8is < 60 V DC and thatthe EV supply equipment triggers an error shiytdown,
displaying a relevant alarm or error information, if any.

AA.3.6]3 Latch monitoring for Viehicle connector equipped with short-circuit
protection

The vehicle connector equipped with short-circuit protection means shall have a latching device
with a self-holding mechanism. When hazardous voltage is present at DC+/DC- of the |vehicle
connecfor, the vehicle~cennector shall be kept latched to the vehicle inlet if the latch holding
circuit ¢f the vehiclerconnector fails.

The vehicle connector which has the self-holding mechanism does not need to constantly
monitof the-state of, or detect an error in, the latch holding circuit during the communication
sessior.

AA.3.7 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.3.8 Fault conditions and criteria for transfer to error and emergency shutdown
AA.3.8.1 Error shutdown

System A EV supply equipment shall perform an error shutdown according to 6.3.1.113.3.

Table AA.5 provides the shutdown times and criteria of error shutdown.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023

- 150 —

‘€'e'VYY 89S

TaINpenuet

juswdinba

Alddns A3
ayy Aq payoads S (g°€1) g @pIs jo ynalJp-poys
(L€'9'VV)
sg q 10108UU0D B|DIYdA By} Je 8be}joA-1apun
Gainjoeynuew unouso Alewnd oy
juaswdinba alJ1 uo 1NaJID-JoYys pue ‘}InoJ1o Alewld Dy ay)
Alddns A3 uo jnej yueas Buipnjoul Jainjoejnuew juswdinba
ay} Agq paiioadg Aiddns A3 ay) Aq paijioads umopinys Joug
(T9evyY L'9evy)
s 10 (1In310 Buipjoy yoje|) 921A8P Yoje| Jo uooUNyEN
(Z9eVvV '1'9¢eVvY)
s 10 (uonisod yoje|) 821A8p YdjE| JO UOOUNYBIA
Sg (¥°€'VV) g opls JO JuaLINd JaAQ
(1'e'vY)
1010Npuod aAnoajold pue (-0a/+0Q) sued
‘¢'VYY ainbi4 99g s a1l g @pIs usam}aq j|ney jJualino abeyes| yueg
p'10}0Npu0d S 6 (°€°2°101) ¥Iney Buisuas |jewsay
ennasloud (6'vv @sne|D ‘¢’ ¥'z'L0L ‘€2 1L0L)

8y} pue —-0Q/+0a

usamaq ‘—0Q S6 sal|qwasse }oejuo0d HJ 4o ainjeradwsal JI8AQ
pue +DQ usemieg (z'zL11€79) ney 3saly o|Buls
OA A 09> depls Jo|eseo ul J0}1onpuod aAnoslold pue (-0a/+0a)
1e abeyjon Judsaud — sgG sued aAl| g apis usamiag abejjoAlanQ
€'YV 2inbi4 993 500 V.G 5-g apls (901°1°€9) sw
‘5a A0S S je jualind jussald — S 9o‘L 001 Bulnp 10}08UU0D 8[21YaA 8y} Je abe}joAlanQ
g apis je abejjon jussaid ‘0] g 9pIs (zevv'‘slLe9)

ay) pue paja|dwoo aohpad ||leys juawdinba juswdinba jole
S| ss9o04d umopinys Jaly | GL'€ WY 99S Aiddns A3 a8yl Alddns A3 s/V 00Z < "°1v s e UOIIBOIUNWWOD |B}IBIP JO SSOT

ored ajeu umopinys jiejs
Buipyaosssap Aq } PINUS 3.1€3
103}23UU09 3|21YaA y Buipuaossap o} Juawdinba
g 9prs |eiauan poaiabbii jine4
ysjejun o3 uoljipuod g apis je Aiddns A3
je afjejjon umopinys d
Juobag juaLInd Judsaid | jo awi} asuodsay

B1I9J1ID pue SawWi} UMOpPINYS Joug — G VY d|gel



https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 151 —

"pauado s| 801A8p UOIIOBUUOISIP AJ\BU} JoYe g opis je abejjon Jussaid sy} 8onpas ued juswdinbse A|ddns [A3 8y "10j08UUOD B[OIYBA By} B BbBEeJOA |
'0d V G S g opIs 3¢ jusuund jussald sy} usym 591A8p uol}osuuodsip A3 ay) buiuado Aq A3 pue juswdinba Ajddns A3 Py} usamiaq g opiIs }0UUODSIP PINOYS AF
"1d9 oy Aiojepuepy 4

"UOIJEDIUNWIWOD NYO JO dWel) Blep ou pue uoljdnisip SNONUUOD(S | suBaW UOIIEdIUNWWOD [B}BIP JO SSOT

IEC 61851-23:2023 © IEC 2023

440 =
3 Youms s L0 Youms 4o ‘L = 2°G'Z0L,H 40 ‘L = X'¥'20L.H
A3 s/V 00Z < "°1v NVO s | :Buipuas Aq umopinys Jouis pajsanbal AJ
ofed ajel umopinys jiejs
103}29UU0D B|D1YdA Buipuadsap Aq PUTPUSSSIp | o) Juawdinba
4o3eJUN 0} UOKIPUOCS g apis |eJauan patabbiiy q opis je Addns A3 }ine4
e je abejjon umopinys :

Juesely juauino jJuasald | jo awi) asuodsay



https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 152 - IEC 61851-23:2023 © |IEC 2023

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 ault detected n-a n-a

H'109.5.1 =1, or
Start error shutdown process and

2 L otification 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 < 3sand AAgT 2 —200'A/s
Notification to the EV and move to , _

4 5tep 6, when the EV supply H’108.0.0 = 0, and Send message parameter to the EV when
Equipment cannot allow welding H109.5.0 = 1 the presghtscurrent at side B is <5 A|DC
Hetection by the EV
Notification to the EV and move to , _

5 Table AA.7, step 6, when the EV H’108.0.0 = 1, and Send message parameter to the EV when
supply equipment can allow welding | 4109 5.0 = 1 the present current at side B is <5 A|DC
Hetection by the EV

6 |Bgl1, Sg2 = open n.a <1 s from step 4

n.a sZsandVSZSSOVDC

7 \oltage removal
from the end of the step 5

—

ma Specified by the EV supply equipmen

8 Unlatched or remain latched
manufacturer

Tablp 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
1 Faylt n.a n.a n.a n.a n.a
detected ' ’ ' ' ’
Request for H'102.5.2 = 1,
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, 842 =
7 n.a n.a n.a s TS n.a < 1 s.fron'stgp 6
open
<|2sand Vg2=30V
Voltage DC
8 n.a n.a n.a | n.a
remova From the end of the
step 7
9 n.a n.a n.a Unlatched or n.a fl?;gll;lz(é% r?eentEV
’ ’ ’ remain latched ’
manufacturer
AA.3.8/12 Emergency shutdown after control pilet disconnection
The system A EV supply equipment shall decrease the present current at side Bto<5 A DC in
30 ms ¢r less after the loss of electrical continuity (disconnection) of the control pilot CP3.
Table AA.8 and Table AA.9 provide the emergency shutdown times, actions and criterig.
Table AA.8 — Emergency shutdown times and criteria
Response time of . .
Maximum time to .
. EV supply Maximum time to
Trigger of . the present |
equipment to gt reach s3fe
Fault smergency start emergenc current at side B voltage from fault
shutdown g y <5 A DC from 9
shutdown occurrerce
fault occurrence
process
Loss pf electrical Loss of electrical Immediately after <30 ms <1s
continjuity of continuity of the the fault
prote¢tive conductor | control pilot CP3 < 60 V DC between
(6312) DC+ and DC—,
between DC$+/DC-
Discophéection of and protectie
vehicleToupter Tconductor
during energy
transfer (9.101,
AA.4.3.5.3)
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Table AA.9 — Actions and criteria for emergency shutdown

C 2023

Step

Action Criterion

Fault detected

Loss of electrical continuity of the control pilot CP3

<5 A DC in 30 ms or less from step

2 Reduction of the present current at side B 1
3 <60V DC between DC+ and DC—-, between DC+/DC- and <1
h <1 s from step 1
protective conductor

AA.3.8/13 Emergency shutdown for short-circuit fault
The sy$tem A EV supply equipment shall trigger an emergency shutdown when' a’shor{-circuit
is dete¢ted at side B.
Complignce 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) Staft energy transfer with the procedure specified ~by the EV supply eqyipment

mamufacturer.
3) Thg EV supply equipment is operated at OP4.
4) Clope S18. Use Ry2 =100 mQ and L+1 = 0 mH.
5) Chegck that the EV supply equipment triggered,an emergency shutdown.
6) Check that

a) A1 <5 A DC in 30 ms or less afteristep 5), and

b) V8= 60V DCin 1s orless after step 5).
7) Chack that Vg1 is not interrupted until the FPT sequence is completed and the |vehicle

coupler is safely unlatched:\ . See 6.3.1.108.
AA.3.9| Inrush current-limitation by the EV supply equipment
When the EV disconnection device is closed, the inrush current through the side B livie parts
(DC+/0C-) of system A EV supply equipment shall be < 20 A DC at the vehicle connecfor.
The limitationzof inrush current shall be achieved on the EV supply equipment by either

— reversge<current prevention device as defined in Figure AA.1 and Table AA.1, or

— 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) 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) Charge C+5 to the rated maximum voltage of the EV supply equipment at side B by closing
S120 and adjusting Ut5.

3) 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 A;1 <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.

System A specific test conditions for compliance test in 101.1.2.1 are shown below.

The sefup 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
S_17, Circuit parameter setup
$;19 S;20 S;21 S,22
S.18
LT:0H
R;10: 0 Q (bypassed)
Cloged | Closed | Closed Open Open U;4: not used
U;5: an electronic load operating under constant voltage
mode shall be used
For 101.1.2.1, step 4), record Iy t4,get 808 Igyse sige at the following operating points: OP1,
OP2, dP3, OP4, OP5, OP6 and OP7,
Recominended steps for sweeping'the present voltage at side B and present current af side B

are shagwn in Table AA.11.

Table AA11 — System A recommended steps for regulation
of the present current at side B in CCM

Step Action Description
) aSD.5= 1 Communicate;
EhUro = Vevse_min:
-mn Target battery current = 0 A
Communicate;
2 Set [EV_target = IEVSE_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; -
5 Set UT5 to Veyse max 1O check OP3.
- Target battery current = Poyse max! VEVSE max
-5A
6 Set U5 = Veyse min t0 check OP2. -
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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 =
400 V, R10 =400 V/ 200 A =2 Q.

3) Measure A+1 with an oscilloscope and current probe as specified in Table AA.12.

4) ipment

Iev target1 = 1EVSE min

where
Tey|targett is the initial target current of the EV simulator for OR1Un Figure 133.

5) Walt for Ty,,ax1 Until the steady state operation is reached.

Iev targett
Tamax1 > 1+——2ng (AA.3)

whare

is the time for the present current at'side B to reach Iy, t5,461 @nd the steady state,
expressed in seconds (s).

max1

6) Set|the target current of the EV simulator = Igy 4,4t to Operate the EV supply eqqipment
at QP4.

7) Walt for Tyax0 Until the steady’state operation is reached.

1EV_target2 - IEV_target1 (AA.4)

T >1+
dmax2 20

where
Tymax2 S the time for the present current at side B to reach Igy 4,4et2 @nd the steady state,

expressed in seconds (s).

m|

8) Measure the maximum peak-to-peak value of the present current at side B after the first
order low pass filtering.

9) 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
more

Currentprobe
" Bandwidth: DC — 300 kHz or more

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 mears to be
less than or equal to 110 % of the target voltage of the EV, or targetwoltage of the EV | 50 V,
whicheyer is more.

In casel of the first fault, the following applies.

— When the present voltage at side B is more than thé rated maximum voltage of thel EV for
400( consecutive ms, the EV supply equipment shall trigger an error shutdown in 1,6 s or
lesq (see 6.3.1.106).

— In addition, the EV supply equipment shall detect the present voltage at side B as shown in
Table AA.13 by hardware means (for example, a dedicated overvoltage measyrement
circpit) to disable the PEC and triggertan emergency shutdown. The setpoints shall be
determined by digital communication\based on the target voltage of the EV.

Table AA.13 — Voltage threshold for emergency shutdown

Target voltage % of'the EV Voltage threshold
U \Y
U<%600V 600
500V < U< 750 V 900
750V <U<1000V 1200
a8 See-EC 61851-24:2023, Table A.2.

Compliance 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) Check that the EV supply equipment transfers to emergency shutdown in 10 ms or less after

AA.3.13 Power supply to the EV for the actuation of EV disconnection device

setting-tlr5-in-step-4)-

Systen| A EV supply equipment shall provide a power supply to the EV via terminal CP|for the
actuatipn of the EV disconnection device (Sy1), with a rated voltage of 12,V.DC and thie rated

maximym power of > 24 W.

NOTE By using the 12 V DC power supply from the EV supply equipment as a power-source for the actuation of the
EV disconnection device, the unexpected closure of the EV disconnection device.when the vehicle connecfor is not

mated to|the vehicle inlet can be prevented.

Instead of using the 12 V DC power supply from the EV supply equipment, the EV may provide

the power source for the actuation of the EV disconnection‘device. In such case:

AA.3.14 Impedance of the side B circuit

the [EV should be capable of reducing the voltage.of the side B live parts (DC+/DC-)|to < 60
V OC between DC+ and DC-, between DC#*and protective conductor, and DC- and
profective conductor in 1 s or less after un-mating of the vehicle connector from the [vehicle
inlef;
the |EV can continuously monitor the .status of the vehicle connector proximity by checking
the |condition of one or more of the sighals CP, CP2, Com1 and Com2.

the|EV should not close the EV disconnection device when the vehicle connector is not
mafed to the vehicle inlet.

In the {ime period betwgen T3 and T4 in Figure AA.6, the side B circuit impedance bgetween
DC+ arjd DC- from thé neverse current prevention device Dg1 in side B of system A EV|supply

equipmlent to the vehicle connector shall be as follows:

Compliarnce s Thetked by desigr review armd imspection.

cappcitance. = 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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 159 -

Compliance is checked by the following test:

1)

2)
3)

4)

5)
6)

7)

AA.3.1p Specific requirements for temperature-controlled energy transfer

EV supply equipment that allows a rated boost current of the EV supply equipment at
(see 101.3) shall implement one or more of the following measures”in order to ensu
operatipn, even under the first fault condition in which the temperature monitoring fun
the sid¢ B cable assembly has failed during energy transfer.

Connect the EV supply equipment to a test load with a dedicated EV simulator for the
under test. See Figure 129. The setup of the test load in Figure 132 is in Table 120.

In this test, C;6 shall be set to 1 uF.

system

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

manufacturer.

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.
Stop energy transfer as specified by the EV supply equipment manufacturer.

If Alr1 is < 5 A DC but V8 is still the rated maximum voltage of the EV supply equip
side B, open Sy17 and S18.

Redord the voltage vs time waveform to check the requirement.

Thd rated boost current of the EV supply equipment at{side B shall be less than or 4
the [upper limit and the longest duration specified in\JJable AA.14. The rated boost
of the EV supply equipment at side B shall be redtced to the rated continuous cu
the |[EV supply equipment at side B in 30 s orcless after the longest duration has |
Theg EV supply equipment shall not supply, the rated boost current of the EV
equlipment at side B again until the contacttemperature of the side B cable assem
reathed a default state in which the rated\boost current of the EV supply equipment

ment at

side B
re safe
ction of

qual to
current
rrent of
assed.
supply
bly has
at side

B can be supplied for the longest duration without being > 90 °C under normal condjtion.

Table AA.14 — Maximum bogdst 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(A DC
500 A DC 15 min

A redundant temperature monitoring function, for example, multiple temperature g
per|side-B:¢ircuit on the side B cable assembly, each of which is connected to a de
temperature measurement circuit in the EV supply equipment.

ensors
dicated

Any-ethermeans—mutua agreed-betw

side B cable assembly manufacturer.

Compliance is checked by design review.

and the

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

Initialization

Yes

Open

No

EV connected / not ready for energy
transfer / communication not established /
vehicle connector unlatched or latched /
EV disconnection device open

Yes

Open

No

EV connected / not ready for energy
transfer/ digital communication
established / vehicle connector unlatched

PRI = WA H H

DC-B3

latal. 4 A ian
ertatchedEVY-disconnectondevige open

Yes

Open

No

EV connected / not ready for energly
transfer / digital communication
established / vehicle conngctor latghed /
EV disconnection devicélepen / other
supplemental processes not compléted

DC-C

DC-D

Energy
transfer

Yes

Closed

Yes

EV connected / ready-for energy transfer /
digital communiCation established
vehicle connector’latched / EV
disconnectioh device closed / othet
suppleméntal processes completed

Yes

Closed

Yes

EV connected / ready for energy transfer /
indooer energy transfer area ventilafion
required / digital communication
established / vehicle connector latghed /
EV disconnection device closed / ofher
supplemental processes completed

DC-B'1

DC-B’2

DC-B’3

DC-
B’3-1

Shutdown

DC-B’4

Yes

Closed

Yes

EV connected / energy transfer finished /
digital communication maintained /
connector latched / EV disconnectipn
device closed

Yes

Open

No

EV connected / energy transfer finished /
digital communication maintained /|vehicle
connector latched / EV disconnectipn
device open / other supplemental
processes completed

Yes

Open

No

EV connected / energy transfer finished /
digital communication maintained /|vehicle
connector unlatched / EV disconnegtion
device open

Yes

Open

No

EV connected / energy transfer finished /
digital communication maintained /|vehicle
connector latched / EV disconnectipn
device open

Yes

Open

No

EV connected / energy transfer finished /
digital communication finished / velicle
connector unlatched / EV disconnegtion
device open

DC-
B’4-1

DC-
B’4-2

Yes

Open

No

EV connected / energy transfer finished /
digital communication finished / vehicle
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 Didltal . blished h q
DC-B1-DC-B2 igita commgplcatlon established, parameters exchanged,
dalld compdtipinty CheCk suCCessIiully Compieted
Energy DC-B2—DC-B3 Vehicle connector latched
transfer Insulation resistance check for side B live parts)(DC+ dnd
preparation DC-B3 DC-)
DC-C or DC-D EV disconnection device closed
DC-C or DC-D Energy transfer by current demand (€EEM)
DC-C or DC-D Energy transfer by voltage demand (CVM) (under
Energy|transfer consideration)
DC-C or DC-D— | & rent suppression
DC-B'1 PP
DC-C or DC-D Renegotiate paramieter limits (option)
DC-B’1 Zero current confirmed
DC-B’1—DC-B’2 | Welding detection (by EV, option)
DC-B’2 EV disconnection device open
Shutdown (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-B4 Zero current confirmed
DC: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
Shutdoywn (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

28 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 J
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
» Vehicle battery compatibility check
N 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 thedatest DC-B3
* Verification of the present voltage at side B
J
EV supply equipnient sends vehicle connector
y status to vehiclenEnergizing 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
§ EVlsupply equipment for energy transfer
T V<. S52 =ON .
S - Energy transfer I':a=UItOFF
‘g * EV closes the EV disconnection device
% » EV sends the target current of the E\. bc-C
o » EV supply equipment delivers the'requested 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)
(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 confipmsithat the present current at side Bis 0 A DC_B'2 -
» EV conducts welding detection :
» EV.@pens the EV disconnection device )
- v Sg1 = OFF, Sg2 = OFF Fault
- 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 -
N J
EV supply equipment sends vehicle connector
Y status to test: Energizing state = 0
(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 | [ !
EVsupply | g7 i1 T3 T4 15 T6 7T T8
Timi equipment
iming
EV T2 T4 T5' IT6'
ON
FPT cp EV supply
Start or Sto equipment
P quip OFF
)
i EV supply
Digital Com1
co%qmunicaﬁom Com2 equipment | Data frame exchange ]
EV
ON :
FPT permission | CP3 EV | [
OFF
Vehicle FPT Com1 EV ¢
enabled! Com2 | | ¢ ':
: X
Energizing state’ Comft EV §upp|y Disable Enable Disable
Com2 equipment
Unlatched ) Unlatched
Vehicle EV supply | (May be ) (May be
connector’ cL equipment latched Latcheld Iatcm_ed)
Ll
{ ON
FPT cP2 EV supply
Start or Stop equipment \ OFF
Target current of | Com1 EV.
the EV in FPT! Com2 Target
current of
the EV
EV supply Com EV supply
: : FPT
equipment status?].Cam2 equipment
Welding
i i detecti
EV f:ilsconnectlon Syt EV Open I Close etection | Open
device
FPT Com1 EV supply
Stop-control Com2 equipment
Insulation
resistance
CIECR
. EV supply
Side B voltage Vg2 equipment
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) V5 for Sg2.

For thi test, the EV simulator shall be equipped with the EV part of the circuitdiagram in
Figure AA.1, and shall control the test load and the EV supply equipment accordingyto the FPT
sequerice specified in Figure AA.5 and Figure AA.6. The setup of the test load-in Figure 132 js
in Tablg 120.

AA.4.3|3 Insulation resistance check before energy transfer

The ingulation resistance check shall not start until the EV provides system A EV|supply
equipment with a permission signal through CP3, and permission parameters by| digital
commujnication as shown in IEC 61851-24:2023, Annex A. Before the insulation resjstance
check, [system A EV supply equipment shall inform the EV through digital communication that
the vehicle connector is latched.

The ingulation resistance check shall be performed:according to 6.3.1.105 and the fdllowing
procedure.

a) Befpre the insulation resistance check, the'EV supply equipment shall measure Vg2 and
confirm that the EV disconnection devicge is open. Vg2 shall be < 30 V DC. If Vg2 ig =2 30 V
DC|) the EV supply equipment shall trigger an error shutdown (see Figure AA.5).

b) The present voltage at side B shall be

— he lower value betweenxthe "target voltage of the EV" (H’102.1, H'102.2)|or the
'available maximum voltage of the EV supply equipment" (H'108.1, H’108.2), if Hoth the
system A EV supply equipment and EV are compatible with "high voltage ¢ontrol"
H’118.0.2, H'110:0.2) according to IEC 61851-24, and are compatible with a present
voltage at side(B,> 500 V DC, or

- pOOVDC.

For|both cases, the accuracy of the present voltage at side B shall be between +5| % and
the [voltage-shall be continuously applied at side B for 1 s or more.

c) Durjng/the insulation resistance check, the fault between side B live parts (DC+/D¢-) and
the lprotective conductor shall be monitored according to AA 3 1.2 When a fault bletween
side B live parts (DC+/DC-) and the protective conductor is detected, an error shutdown
shall be performed.

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

3) The
a)

b)

c)
d)

AA.43

System
presen

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 S;13
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.

DUT shall satisfy the following requirements.

nsulation resistance check voltage: Insulation resistance check voltage shall
with the requirement in AA.4.3.3 b) in test scenario{l. The DUT shall keep the ins
resistance check voltage for more than 0,2 s dfter the voltage reached the r
value.

NOTE 2 Some DUT needs a certain time period to reach the insulation resistance check voltage.

Petection of an insulation fault: In the sCenarios 2, 3, 4 and 5, the DUT shall ju
insulation fault in 1 s or less after the ihsulation resistance check voltage reac
required value.

For scenario 1, the DUT shall transition to the next FPT state.
(~or scenarios 2, 3, 4 and 5)the DUT shall perform the following process.

- Notify the EV (EV simulator) the insulation fault by digital communication. T
shall use data bit H'109.5.(1) specified in IEC 61851-24:2023, Annex A.

- Reduce the present voltage at side B in 1 s or less.
- Trigger an error shutdown.

4 Energy-transfer

A EM:supply equipment shall continuously monitor the target current of the E
current at side B shall be changed to the target current of the EV, according 1

require

comply
ulation
pquired

ge the
hed the

e DUT

V. The
o CCM
B shall

ments in 101.1.2.1 and 101.1.3. The characteristics of present current at side

meet 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).

Table 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 Maximum time tol reach
Trigger equipment to start normal current (5 A) from the start connector unlatiched
shutdown process of normal shutdown proces’s
EV < 0,5 s from trigger
EV duppl According to the specification < 3 s and AAg1 = -100 Als £75s
JuPply given by the EV supply
equippment .
equipment manufacturer

Table AA.19 — Actions and message/parameters for normal shutdown

EV EV supply equipment
Step
Action Message Criterion Action Message Criteripn
parameter parameter
H’102.5.0 = 0 or
Request of Send the
H102.5.1 =4 parameters to
1 normal and the EV suppl n.a n.a n.a
shutdown equipmentpp y
H102:3v= 0
Notify the EV of Send the
24 n.a n:a n.a start of normal H’109.5.5 = 0 |parameter {o the
shutdown EV
3 na na na FPT current na <3 s and NAT
’ control ’ >-100 A/s
e message to the
4 n.a n.a n.a Notification to | 1109 5.0 = 1 |EV when the
the EV
current drops to
<5ADC
Welding
detection time
<4s
Weldi Send the
5 g et 'tr?g H102.5.3 =1 |messagetothe |n.a 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



https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 167 -

Step

EV EV supply equipment

Message I . Message
9 Criterion Action g

Action
parameter parameter

Criterion

<2sandV

<30V DC
n.a n.a n.a Voltage removal [n.a

step 6

52

from the end of

Unlatched or EV supply
) n.a ;
remain latched equipment

Specified by the

manufacturer

a  Wh

en the EV supply equipment triggers normal shutdown, the shutdown process starts from step)2.

Compli

1) Co
undg

2) Sta

manufacturer.

3) Ope
4) Sta
5) Sen

equ

6) Che
spe

7) Aftg
unt
8) Ope
sup
9) Che
10) Ref
Che
the

AA.43

ance is checked by the following test.

nectthe EV supply equipment to a test load with a dedicated EV,_ simulator for the
er test. See Figure 129. The setup of the test load in Figure 132'is in Table 120
t energy transfer with the procedure specified by, 'the EV supply eqt

rate at OP4.
't measuring Ar1 and V8.

d a message parameter, see Table AA.19,5from the EV simulator to the EV
ipment to trigger normal shutdown.

cified in Table AA.21.

r A+1 drops to < 5 A DC, measure\V44 and V5 to check that Sg1 and Sg2 are n
the EV simulator sent message ‘H102.5.3=1" to the EV supply equipment.

n S;17 and S;18 and sepd-message ‘H102.5.3=1" from the EV simulator to
ply equipment. Confirmethat Sg1 and Sg2 opened.

ck that the vehicle connector remains latched until V18 is <30 V DC.

eat the test fromstep 1) to step 9), replacing step 5) with the following.

nge U5 to_awoltage more than the target voltage of the EV + 10 V DC but le
rated maximum voltage of the EV to trigger a normal shutdown.

5.2 Error shutdown

system

ipment

supply

ck the descending speed of the present current at side B with the required value

bt open

the EV

5s than

down.

System

A.EV supply equipment shall comply with the following procedure for error shut

a) The EV supply equipment shall notify the EV of start of an error shutdown process by digital
communication.

b) 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.

c) 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.

d) If the error shutdown is triggered by system A EV supply equipment, Sg1 and Sg2 shall be

ope

ned in 0,5 s or less after b).

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.
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Compliance is checked by the following test.

1)
2)

3)
4)

5)
6)
7)

8)
9)

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.

Measure A1 and V8 continuously.

Chdckthat the current descending speed of the present current at side B is > 200 AYs.
Aftgr Ar1 drops to < 5 A DC, wait 4 s, then send the message "H102.5.3=1" to the [EV supply
equipment.

Opgn S717 and S+18 after Sg1 and Sg2 are opened.

Confirm that the vehicle connector remains latched until V;8 is < 30V DC.

Systen| A EV supply equipment shall start an emergency shutdewn as follows, when detecting

the los$ of electrical continuity of CP3.

a)
b)

c)

Complignce is checked by the following test.

1)
2)

3)
4)
5)
6)
7)

8)
9)

Theg EV supply equipment shall reduce the present.¢urrent at side Bto <5 ADC irf 30 ms
or lgss.

If the EV supply equipment uses CP3 as emerdgeacy shutdown detection, Sg1 and S¢2 shall
not|open until the status (flag = 1) of the welding detection is received from the EV.

Aftgr Sg1 and Sg2 open, it shall be confirmed that Vg2 is < 30 V DC. The EV|supply
equlipment shall keep the vehicle connéctor latched, if the voltage at Vg2 is > 30 V IDC.

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

Stalt a communicatioh:session with the procedure specified by the EV supply equyipment
manufacturer.

Operate at OP4.
Opg¢n S+5.
Measure-A71 and V18 continuously.

ChegcK'that Ar1 drops to <5 A DC in 30 ms or less from step 4).

Measure V4 and V5 to check that Sg1 and Sg2 are not open until the EV simulator 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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Present value

V18 / Art

Digital communication

© Within

Complignce is checked by the following tests.

Test 1:

1) Cor
und

2) Sta

manufacturer.

3) Ope

4) Afte
EV

5) Measure A+1 and digital communication.

6) Cor
Test 2:

1) Cor
ung

2) Staft energy transfer with the procedure specified by the EV supply equ
mamufacturer.

3) Opgrate at OPM1.

4) Aftgr confirming operation at OP1, the EV simulator shall change the target curren

EV

05 ¢
' > '
IEC

Figure AA.7 — Representation of the delay between the measurement
and the digital communication transmission for system A

nectthe EV supply equipment to a test load with a dedieated EV simulator for the
er test. See Figure 129. The setup of the test load in Figure 132 is in Table 120
t energy transfer with the procedure specified by the EV supply equ
rate at OP4.

fo Ipyse max — 20 A DC with the rate of‘demand value specified in Table AA.20.

firm that the digital communic¢ation delay is 0,5 s or less.

nectthe EV supply equipment to a test load with a dedicated EV simulator for the
er test. See Figure~129. The setup of the test load in Figure 132 is in Table 120

fodeyse min + 20 A DC with the rate of demand value specified in Table AA.20.

system

ipment

r confirming operation at OP4, the EV/~simulator shall change the target currenf of the

system

ipment

¢ of the

5) Measure A+1 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) Measure V8 and digital communication.

6) 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) Measure V18 and digital communication.

6) Confirm that the digital communication delay is 0,5 s or less.

The accuracy of measure current and voltage at side B measurement reported vig| digital
commulnication of system A shall be between the following values:

— measured current at side B: £(1,5 % of the present current at side B + 1)(A;
— measured voltage at side B <500 V: 15 V;
— measured voltage at side B > 500 V: £10 V.

Complignce test is specified in 6.3.1.102.

See Figure AA.8 for a more precise definition of the accuracy of side B measuremgnt with
respec{ to the target current of the EV and the present cufrent at side B defined in 101.11.2.1.

Measured current at side B (max) 1 (54,29 A)
= <
Present current at side B = 52,5 A (max) w = 1
m +
) ) y< @
Measured current at side B (min) w L+ (50,71 A)
N5
Target current of the EV /gy, 1< 50 A }{
) < @
Measured current at@Side B (max) Am' D (49,21 A)
N5
X
Present current at side B= 47,5 A (min) 0 f L
m +
Measured 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)

AA.5 Responsetoam EVcommandonchargecurrent——————

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
<
~ FPT .
Applicable maximum : : : :
current of the EV supply : A_ - A_ A
equipment at side B e
= AS
o
L
< Treq /4{
= e
2 ¢
s 7 1
b e —+— o=+
o req
5 et
(8]
©
2
©
}—
0 ) .
< t (s
Y (s)

An interval of digital communication

(Annex A of IEC 61853-24) .

Figure AA.9 — Changexin’' the target current requested by the EV

Table AA.21 — Requirements for the side B performance of EV supply equipmeént

Specification
Item Symbol Condition
Minimum Maximum unit
0 I+25A
0OAto5A
([dev_Min) ([dev_Max)
Accuragy of the Target I1-25A I+25A A
presenf current at Lyey current of 5Ato50A DC
side B the EV ([dev_Min) ([dev_Max)
1x%x95% I1x%x105 %
50 A to 400 A
([dev_Min) (Idev_Max)
Control delay to the 1,0
target current of the Ty n.a. n.a. S
EV (Td _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 _ ¢
of the EV: Igy g Present current at
- !_ \ side B: Ipres_sideB
Tgev_max - '; :
. @— : :
8 A - : ; :
~ s : ' '
\ y Ty : ‘V\_ } i\ Mpres_sideB
] = 3 I
A T AIpres_sideB :
I . d_max —
dev_min” §y = i——
> 0 : >
In case of no digital t (s) ' (s)
communication error IEC IEC
a) Energy transfer b) Shutdown

Figure AA.10 — Side B performance of EV supply equipment

AA.6 Bidirectional power transfer (optional)

AA.6.1| General

Vehiclg-to-load (V2L), vehicle-to-hame (V2H) and vehicle-to-grid (V2G) implementations/use
cases gre under consideration,

NOTE In the following countryy the requirements for RPT EV supply equipment are a matter of|national
considergtion, for example, as-described in the Guidelines of charge/discharge system for electric vehicle J2H/L DC
version: JP.

AA.6.2| Circuit diagram

An example forna/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
IL10 | CP21 Rffz [ Xyl
' | oLcP3y (R T kg EvCC |
| e | R3[| s |
| ) CS A P
N L T : . |
| l ;
| ! l | |
I LI Y
| : | (52 ] !
| | | | :
| ' |
| ' | ! |
I : lcL I I |
| . __-|Com1| | |
| — T - [
| : ~|Com2, | |
| L I < | '
' [ ! : i l
I | DC+Syt, : |
[ ant B |
[ | : | Battery :
' | DC- ' i |
| , : | |
| :
' ! I ! |
| | | | :
| | I I
| __[_C..EJ_A_W ! :
IPE ¢ «_A_ ! !
| - | N |
l | ? |
N, g —— S —— AN o — — — 7
IEC
Key
L1, N AC or DC supply network Dg diode in the EV supply equipmen
PE protective conductar contact Sq Sw't.Ch or relay in the EV supply
equipment
CP, CPR, . Sk . .
cP3, Cb control pilot cendudctor contacts of system A v switch or relay in the EV
Com1, - L A . .
Com2 digital communication conductor contacts s ammeter in the EV supply equipnfent
DC+ positive terminal of side B Rg resistor in the EV supply equipmgnt
DC- negative terminal of side B Ry resistor in the EV
SECC supply equinment communication controller U earth |eakage current measuremgnt
T > device
EVCC electric vehicle communication controller Vg voltmeter in the EV supply equipment
PEC power electronic converter s 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.

NOTE The maximum available current of the battery system is shown in IEC 61851-24:2023, Table A.7.

The BRT 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.

Additiohal 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);
— information that the BPT EV supply equipment is compatibleswith RPT (AA.6.3.2, AAL.6.3.3);
— spegific requirements for the latching of the vehicle connéctor (AA.3.6).

AA.6.312 Compatibility check for BPT

BPT shall be managed by both the EV and the BRI EV supply equipment. The BPT shjall only
be actiyated if the compatibility check between the EV and the BPT EV supply equipment is
succesgfully completed.

AA.6.3|13 Specific requirements for connection with a EV which does not suppoit
reverse power transfer (RPT)

Unless|otherwise specified, the BPT EV supply equipment shall be capable to provide|energy
transfef to an EV which does not\support RPT.

A BPT |EV supply equipmient which is not capable to provide energy transfer to an E\ which
does n¢t support RPT,should display a written label that clearly indicates the incapability.

NOTE AA.6.3.3 is not applicable to the RPT EV supply equipment or equipment specifically designed for|RPT, for
example| a portable*vehicle-to-load (V2L) equipment.

AA.6.3|14 (Pre-charge for BPT to limit the inrush current

The pre=charge circuit shall be designed so that the inrush current shall he < 20 A whenlthe EV
disconnection device is closed (see AA.3.9).

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) Connect the BPT FV supply equipment to a test load with a dedicated FV simulator for the
system under test. See Figure 129.

2) Supply 12V DC to Ag1.

3) Staft FPT or RPT.
4) Measure A+2 while the current is flowing through the side B circuit.

5) Confirm that At2 is zero in 3).

6) Bydass the unintentional current flow prevention circuit for the EV supply eqyipment
(comnect input and output of the circuit) in BPT EV supply equipment to simulate malfunction
of the circuit.

7) Confirm that the BPT EV supply equipment terminates energy transfer and trangfers to
shufdown stage.

For 5) and 6), an alternative compliance test decided between the certification body and the
BPT EVY supply equipment manufacturer may be.applied with considering the configuration of
uninteritional current flow prevention circuit fordfre BPT EV supply equipment.

If the clrcuit is consisted with 2 pole contagtor and operation of that circuit can be checked with
the polg for monitoring, compliance maybe checked by the inspection.

AA.6.316 Control circuit supplyintegrity

In addifion to 6.3.1.108, where [oss of voltage of the auxiliary circuit for the SECC could|unable
the SECC to perform its intended function, means to ensure continued operation of the a'quiIiary
circuit pt least until the_termination of the communication session (BDC-B’4) as deflined in
AA.6.4)2 shall be provided.

NOTE |If a BPT E¥-supply equipment has grid-independent operating function, means such as battery backup or an
AC powgr supply*forthe control circuit can be implemented.

The usg of batteries as a power supply for auxiliary circuits is under consideration.

AA.6.3.7 Protection against under-voltage at the vehicle 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

C 2023

Switches
$.17, Circuit parameter setup
S.18 S.19 S.;20 S;21 S22
T
L:OH
R;10: 0 Q (bypassed)
Close Close Close Open Open .
P P U;4: Not used

shall be used

U-5: A power supply operating under constant voltage mode

2) Measure A+1 and V8 continuously.

3) Sta

4) Usi
equ

5) Cor
ope
6) Sim

7) Che
disf

AA.6.4
AA.6.4
Table A

physica
can ex

ipment via digital communication.
Minimum battery voltage: 250 V DC

Maximum available current for RPT: maximum operating current of BPT EV
equipment.

firm that V18 is energized at the rated voltagesand the BPT EV supply equip
rating at the designated voltage and current.

ulate under-voltage at the vehicle connectoras follows and check the results.
Set Utb to a voltage less than the minimum battery voltage.

\Verification criterion: see Table AA-5:

laying a relevant alarm or error‘information, if any.
Bidirectional power transfer control process
1 Bidirectional power transfer states

A.23 defines the-BPT states of the BPT EV supply equipment. The BPT state
| status of the BPT EV supply equipment. The BPT EV supply equipment and
hange their'state through the signal communication and the digital communicati

Table AA.23 — BPT states of BPT EV supply equipment

t RPT with the procedure specified by the BPT EV supply equipmeht' manufactuyer.
hg the EV simulator, communicate the following data or message_to the BPT EV supply

supply

ment is

ck that the BPT EV supply equipment terminates RPT and transfers to shutdown stage,

s show
the EV
on.

EV
State =V disconnection or ! Description
connected devi possible
evice
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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EV

State connected

EV
disconnection
device

BPT
possible

Description

BDC-C Yes

Close

Yes

EV connected / ready for FPT or RPT /
communication established /
connector latched / EV disconnection
device close / other supplemental
processes completed

Energy
transfer

BDC-D Yes

Close

Yes

EV connected / ready for FPT or RPT /
indoor ventilation required /
communication established /
connector latched / EV disconnection
device close / other supplemental
processes completed

BDC-

B Yes

Close

Yes

]
EV connected / FPT or RPF finiLhed /
communication maintained\/.¢opnector
latched / EV disconnection’device
close

BDC- Yes

Shutdown

Open

No

EV connected / FRTYor RPT finished /
communicatiof-maintained / copnector
latched / EVL.disconnection device
open / othensupplemental procgsses
completed

BDC-

B'3 Yes

Open

No

EV{connected / FPT or RPT finished /
communication maintained / copnector
uhlatched or latched / EV
disconnection device open

BDC-

B'4 Yes

Open

No

EV connected / FPT or RPT finished /
communication finished / connelctor
unlatched or latched / EV
disconnection device open

BDC-E Error Yes

Open

No

BPT EV supply equipment un-njated
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 the
control pilot and the protective
conductor

BDC-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 or any
other system that provides the same results.

AA.6.4{2

Bidirectional power transfer control process and state

Table AA%24 defines the BPT control process of the BPT EV supply equipment. For FPT|control

4

AN A4
y OCCT MAAMALTLT.

proces
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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
successfully completed
Energy transfer BDC-B2— BDC-B3 Vehicle connector latched
preparation BDC-B3 Insulation resistance check for DC-powef line
BDC-C or BDC-D EV disconnection device closed
BDC-C or BDC-D Pre-charge
FPT by current demandACCM) or RPT by the
BDC-C or BDC-D maximum available currént of the battery
Energy|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 syppression
BDC-C or BDC-D Renggotiate parameter limits (optional)
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
Shutdown 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
a8 The|order of actions does not refer'to the procedure of BPT control process.
AA.6.4|/3 Current control during reverse power transfer
In this process, thétEV continues to send the maximum available current value of RPT [current
or the minimum.allowable voltage to the BPT EV supply equipment throughout the RPT pfocess.
The following algorithms should be used.
MCC (maximum current control)

— The BPT EV supply equipment can regulate the drawn current using MCC under both EV
constraints and supply network needs.

— 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
network 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.
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NOTE
Annex A

BDC-A + BDC-B1

_>[Vehicle un-mated HVehicIe connected and start requestj

BDC-E or BDC-F *
(Not ready J
r

» *+ EV supply equipment prompts the use
to disconnect the vehicle connector

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

Vehicle permission for insulation resistance check

- k=ON (= QN
T 7

Fault

(Initialization 2: Verification of conector latch circuit Sg1= OFF
» 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

3 Fadlt
: (Initialization 3: Insulation check before charging sal; = OFF
™ . . f . - . sl =
< » Application of the insulation resistance check voltage on side B BDC-B3)
NS \- Verification of the present voltage at side B
O
o EV supply equipment for energy trahsfer
o) ¥Ss2=0ON
g Energy transfer h
S — ] . . Fault
IS » EV closes the EV disconnection device
© ; ; ; BDC-C,or | k= OFF
1] » EV sends the applicable maximum current of the EV in FPT/RPT,
S * Pre-charge BDC-D
% § EV supply equipment performs FPT or RPT W
% EV supplyéeguipment initiated shutdown: 8
1% EV supply equipment status = 0, or CE
S EV initiated shutdown: S
Y EWFPT/RPT status = 0 g
(‘Shutdown 1: Termination of the present current af ide B %
» EV supply equipment stops the present current at side B ,
! ; - BDC-B'1
* EV confirms that the present current at.side B is 0 A BDC.B2 -
» EV conducts welding detection i
L (* EV opens the EV disconnection dévice S,,1
v Sg1 = OFF, Sg1 = OFF Fault
p
Shutdown 2: Verification of voltage
« Verification of the prasent voltage at side B BDC-B2 [=

-

EV supply equipment sends vehicle connector
Y status to test: Energizing state = 0

Shutdown.3: Termination of digital communication
» EV supply equipment unlocks the vehicle connector (if required) BDC-B'3
» EWV. supply equipment terminates digital communication BDC-B'4

N

I | IEQ

falic,'means the parameters exchanged via digital communication as defined in IEC 61851

24:2023,

Figure AA.12 — Flow diagram for bidirectional power transfer
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Signals / Symbols in Initialization and Ener
Parameters / T;’bleAA 1 Transmitter information exchange trans?eyr Shutdown
System conditions } 9
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'
12V,
FPT/RPT cp EV supply
Start or Stop equipment N
. EV supply
Digital Comf1 .
communication! | Com2 equipment, | Data frame exchange
Vehicle
FPT/RPT 12v f
o CP3 EV
permission | | ov ,
A,
Vehicle FPT / Comf EV Ty " |
RPT enabled’ Com2
T
Energizing state' Com1 Ev _supply Disable Enable d Disable
Com2 equipment f
N —
Unlatched g 1 Unlatched
Vehicle EV supply (May be X (May be
connector’ cL equipment latched) Latched latched)
+12 V
FPT/RPT EV supply \
Start or Stop CP2 equipment N\ 0V
1 )
Applicable N
maximum current Com1 EV ' \
ofthe EVin FPT/ | Com2 \
RPT! 1IN
EV supply Com1 EV supply FPT/RPT
equipment status’! | Com2 equipment
Unintentional
current _flow - cs BV _supply Close Open Close
prevention circuit equipment
status
Unintentional
current flow = AS1, AS2 EV supply Close Open Close
prevention cirguit ’ equipment
status
Welding
EVidiseonnection | detection I
AN Sy1 EV Open Close Open
Ec\aluis:nﬁzlri/t Comf1 EV supply | |
Stop control! Com2 equipment
Tnsulation
resistance
= Pre-charge
. EV supply if needed
Side B voltage Vg2 equipment
Battery
| system
voltage
Side B current Agl Ev _supply
equipment

FPT / RPT
current

by the dotted line.

1See IEC 61851-24:2023, Annex A. The EV supply equipment may keep the lock throughout the process as indicated

Figure AA.13 — Sequence diagram for bidirectional power transfer

IEC
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Optional functions

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
initialization 1:

- notilfy the EV that the EV supply equipment is compatible with each optional fung
defined in IEC 61851-24:2023, Annex A;

— che

Each o
compalfible with the optional function.

AA.7.3

The EV supply equipment shall satisfy the following requireménts in the energy transfe
under rjormal operation:

— cha
megsage parameter defined in IEC 61581-24:2028; Annex A, to a designated value b

the

— not
ma

In resp

applica
defined
B is ind
of the B

The EV
current

ck that the EV is compatible with each optional function.

btional function shall be performed only if both the EV supply equipment and the

Dynamic control

hge the applicable maximum current of the EV "supply equipment at side B,

rate limit +20 A/s;

detect any errors associated with thexdynamic control during changing the apy
imum current of the EV supply equipment at side B.

bnse, the EV will change the target current of the EV to a value less than or equs
ble maximum current of the *EV supply equipment at side B with the rate of
in Clause AA.5. If the applicable maximum current of the EV supply equipment
reased, the EV may also.increase the target current of the EV up to the target
V.

of the EV (see\Figure AA.14).

A Applicable maximum current of the EV supply equipment
(this value can be changed during energy transfer)

I (A)

N

ALY
VY

Target current of the EV

tion as

EV are

r stage

digital

etween

blicable

| to the

change

at side

current

supply equipment)shall then supply a present current at side B according to the¢ target

Figure AA.14 — Transition of applicable maximum current of the EV supply equipment at

side B and target current of the EV during dynamic control

Compliance 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
equipment at side B is < 20 A/s.

Aftgr confirming operation at OP2, set target operating point OP3 by external request, such
as ¢hanging the target current of the EV supply equipment at side B.

Confirm that the increasing rate of the applicable maximum current of the EV|supply
equipment at side B is < 20 A/s.

In casel of a voltage dip, see IEC 61851-21-2:2018, Table 3, for the operation of the EV| supply

equipment.

AA.7.4] High-current control

High-cyrrent control is a means of communication between aysystem A EV supply eqyipment
and an| EV capable of present current at side B of > 200/A DC and < 400 A DC by using a
dedicated set of digital communication messages. System/A EV supply equipment capaple of a
presen{ current at side B of > 200 A DC under normal.operation shall implement the highqcurrent
controlffunction and use the appropriate messages-according to IEC 61851-24:2023, Apnex A,

for digifal communication with the EV implementing this function.

AA.7.5| High-voltage control

High-vgltage control is a means of communication between a system A EV supply eqyipment
and an|EV capable of a present voltage at side B of > 500 V DC and <1 000 V DC by psing a
dedicated set of digital communication messages. System A EV supply equipment capaple of a
presen{ voltage at side B of > 500 V DC under normal operation shall implement the high-
voltage| control function and .use the appropriate messages according to IEC 61851-24:2023,

Annex A, for digital communication with the EV implementing this function.

AA.8 Compliance test for user-initiated shutdown

This tgst shall~evaluate the behaviour of the EV supply equipment in case that the
commulnication session is terminated by user-initiated shutdown, according to the requirements

in 6.3.1.140.

The test shall be performed according to the following procedure.

1)
2)

3)
4)

5)

6)

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.

Confirm that V8 is at the rated maximum voltage of the EV supply equipment at side B.

Stop energy transfer by the method specified by the EV supply equipment manufacturer, for
example, pressing the stop button.

Check that the EV supply equipment stops energy transfer without displaying any alarm or
error information.

Confirm that V8 is < 30 V DC.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 183 -

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 d
0 A to 200 A A R NR R NR
0 A to 200 A B1 NR R R NR
0 A to 200 A B2 NR R2 NR R
0 A to 400 A C1 R NR NR R
0 A to 400 A D1 NR R R NR
0 A to 400 A D2 NR R2 NR R
Key
R Required (mandatory)
NR |Not required
R2 |Requirement "b" may be omitted if a side B cable assemblyis also protected concurrently by the grotective
means of the vehicle coupler (requirement "d")
Table AA.26 — Protection measures against over-temperature
Type Protection measures
a A side B cable assembly having a rated 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 €stimating the surface temperature of the side B cable assembly, the
b present current at side B shallybe limited or stopped to prevent an over-temperature. For the limitation 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) mgre
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 temperature~sensor or an equivalent means’, the present current at side B shall be reduced or stdpped
to prevent-ah over-temperature. For the limitation of the present current at side B, the dynamic cdntrol
functionndefined in AA.7.3 shall be applied.
' Example\of an equivalent means: a vehicle connector with a function to open the latch circuit (for example,
temperature fuse, relay) in case the contact temperature is more than the design limit value.
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Annex BB
(normative)

EV supply equipment of system B

General

C 2023

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.

System
supply

BB.2

BB.2.1

Figure
Sg5 is
is matsg
states

A type
is equa
and CH

B EV supply equipment shall be designed for the rated maximum voltage of
equipment at side B < 950 V.

Circuit diagrams

Circuit diagram

BB.1 shows the circuit diagram of a system B EV supply equipment for mode 4.
pbptional and is used for energy saving. Sg5 shall be closéd when the vehicle co

d. During the whole communication session, the SECC ‘should detect and con
pf Sg1 and Sg2, while the EVCC should detect and control Sy/1.

EV supply equipment is an EV supply equipment with CCM and CVM, and Iy

M, and Igysg cpm is nNot equal to Ipyge fdy-

the EV

Switch
hnector

trol the

SE_CPM

| to TevsE Max- Type Il EV supply equipmenitis an EV supply equipment with CCM, CVM
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Equivalent

discharge circuit

——————————— EV supply equipment = - ————— BV -— ===
I/ PRIy equlp Vehicle\ ehicle |
| connector | inlet |
| T T TN, T T T |
| |
I |
I |
I |
| Lo :
: EVCC ||
I NO X1 :
| |
I |
I |
I |
I |
I |
I |
| |
I |
I |
I |
I |
I |
I |
I |
I Battery ||
I system | |

|
| |
I |
| |
I |
I |
I |
I |
I |

]

IEC

T
\ — _— e —— —— —— — — — — — v_ __________________ — e e e e e —— ———
Key

L1, N AC or DC supply network Dg diode in the EV supply equipment
PE protective conductor contact Sq switch or relay in the EV supply equipment
cotcpz  ganiid Bt qprjiuctor contacts of Sy switch or relay in the EV
ggm;‘ glogr:tglctcsommumcanon conductor 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

supply equipment communication 11 INAD. aif b TV citilis et sirren .
SECC controller LA A LA
EVCC Sz)enitrrcl)ﬁgrehlcle communication u, IMD of the EV
PEC power electronic converter Vg voltmeter in the EV supply equipment
A+ ppsn!ve terminal of the auxiliary side B v, voltmeter in the EV

circuit
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

s -

equipment

circuit

Figure BB.1 — System B EV supply equipment circuit diagram

B
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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

R |s the smaller value of the insulation resistance between DC+ and the~protective
conductor, and the insulation resistance between DC- and the protective\conductor,
expressed in ohms;

U s the rated maximum voltage of the EV supply equipment at side B, expressed ip volts.

After the EV supply equipment performs the insulation resistance check;ihe present voltage at
side B phall be reduced in time to avoid generating a voltage surge an‘the EV battery gsystem.
After emergy 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 pafameter of the discharge circuit (Rg4) shall be set to ensure the present voltage|at side
B will be <60 V DC in 1 s or less.

BB.3 Parameters of control pilot circuit
Table BB.1 shows the parameter values of the control pilot circuit for FPT.

Table BB.1 — Parameters values of the control circuit for FPT

Object Paranieters 2 Symbol Unit Nominal Max. Min.
Equivalentresistance Rg1 Rg1 Q 1000 1030 P70
Voltage source X1 VvV DC 12 12,6 1,4
Requ|rements of EV
supplly equipment Vg2 (a) | vDC 12 12,8 1,2
contrgl unit
Voltage at detection point 1 | Vg2 (b) | v DC 6 6,8 5,2
Vg2 (c) | vDC 4 4,8 3,2
Requlrefeiits of Equivalent resistance Rg2 Rg2 Q 1000 1030 670
vehicle_eonnector Eeivalant ot 2 R 2 4 4
Equivatentresistance R3S Rs3 © 566 936 70
Requirements of Equivalent resistance Ry,1 Ry1 Q 1000 1030 970
vehicle inlet
Equivalent resistance R, 2 Ry2 Q 1000 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;
— 10,3 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 continuouslynymonitored and
commufnicated in 1 s or less, including measurement delay and digital communication (CAN)
transmission delay.

The acg¢uracy of the measured current and voltage at side B reportedvia digital communication

of system B shall be between the following values:

— measured current at side B: +1,5 % of present current at side B + 1 A ;

— measured voltage at side B < 500 V: £5V;

— measured voltage at side B > 500 V: +1 % of the rated maximum voltage of the EV|supply
equlipment at side B.

Complignce is checked by the following test.

A
Value by the measurement device

Vo8 (V)
Al (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)

5)
6)

Test 3:

1)

2)

3)
4)

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‘Figlire 132
for system B is in Table 120.

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

Operate at OP1.
Aftgr confirming operation at OP1, EV simulator shall set the target current of the EV to
TevsE min * 20 A via digital communication.
Measure A1 and digital communication.

Confirm that the measurement delay and digital communication transmission delay is 1 s or
lesy. See Figure BB.2.

Connect the EV supply equipment to a testjoad with a dedicated EV simulator for the|system
under test, under normal operation. See Figure 130. The setup of the test load in Figlire 132
for system B is in Table 120.

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

Operate at OP1.

Aftgr confirming operation at OP1, set the target voltage of the EV to Vyse may Vig digital
compmunication.

5) Measure V8 and digital communication.

6) Confirm that thesmeasurement delay and digital communication transmission delay is 1 s or
lesy. See Fjgure BB.2.

Test 4:

1) Comnectthe EV eu’n,nly pqui,nmpnf toa testload 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.

3) Operate at OP3.

4) After confirming operation at OP3, set the target voltage of the EV to Veysg min Via digital

5)
6)

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.
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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 Vy1(

b) defined in Table BB.1.

The compliance test for the vehicle coupler mating confirmation shall be performed according
to the following procedure.

1) Col
ung
Tah

2) Cor
EV

nectthe EV supply equipment to a test load with a dedicated EV simulator for the
er test. See Figure 130. The setup of the test load in Figure 132 for system
le 120.

firm that the present voltage at side A is energized at the rated maximym voltag
supply equipment at side A.

3) Measure V2 and V13.

4) Cor
be |

BB.4.4

Figure

firm that V12 is between the range of Vg2(c) defined in Table”BB.1, and that V4
petween the range of V,,1(b) defined in Table BB.1.

Forward power transfer control sequence

BB.3 shows the FPT control sequence diagram under normal conditions.

system
B is in

b of the

L3 shall
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EV supply equipment EV
pgen—— Y T
| | Lock vehicle connector | I
| ! I
| |
o Close Sg2 | |
: e Digital communication----------- > :

\

| |
| | Welding detection | |
| + I
| |
| Close Sg1 | |
I 1] |
' Insulation resistance I
: check :
| y |
I | Discharging | |
| |
| + I
| |
| | Open Sg1 | \
| Self-inspection of the EV [
\ supply equipment /)
V2N N B \
|

I Close §¢1 :
| Y |
| Insulation resistance | |
: check |
| Y |
I Close Sg1 I
: oo Digital communication----------- > :
l\ Energy transfer stage /)
- ‘,L-_---T-Zcfgﬁarcc?mﬁq%Eaﬁoﬁ--iil _____ h

Adjust current at side.B

Terminate
energy transfer?

Close Sg1 |

{

| Discharging |

1

| Close Sg2 |

Terminate
energy transfer?

v

Unlock vehicle
connector

Normal shutdown

|
|
|
|
|
|
|
|
|
|
|
|
Open Sy/1 |
|
|
|
|
|
|
|
|
|
|
|
)

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

1) fFre—BEV——supply—eguipment—shal—senrd—GCharger——steppinrg—eommand—by digital
communication if it receives "Vehicle stopping command" without a failure code’and the
FV supply equipment shall reduce the present current at side B to < 5 A(DC With the
current descending speed of 2 100 A/s.

2) Bwitch Sg1 of the EV supply equipment shall be open and the EV supply gquipment shall
bleed the present voltage at side B. Switch Sg2 of the EV supply.equipment ghall be
bpen until digital communication is finished.

b) Usdr-initiated shutdown

1) When a stop energy transfer condition is reached or the\User stops energy transfer by
nteracting with the HMI, the EV supply equipmentishall send "Charger siopping
command" by digital communication to notify the/EV of start of a normal shutdown
process.

2) [The EV supply equipment shall reduce the present current at side B to <5 A DC yith the
current descending speed of 2 100 A/s.

3) PBwitch Sg1 of the EV supply equipment.shall be open and the EV supply equipmelnt shall
bleed the present voltage at side B. Switch Sg2 of the EV supply equipment ghall be
bpen until digital communication isinished.

The cdmpliance test for normal shuatdown shall be performed according to the fdllowing
procedlire.
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 Figlre 132

for system B is shown.in Table 120.

2) Stalt energy trahsfer with the procedure specified by the EV supply eqyipment
manufacturer.

3) Confirm thatV/18 is at the rated maximum voltage of the EV supply equipment at side B.

4) Selgct stopping methods: for example, pre-setting energy transfer conditions before|energy
transfer,or stop energy transfer by interacting with the HMI.

5) Check that the EV supply equipment Stops energy transier without displaying any alarm or

error information.
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
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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
(6.3.1.5, B8 54) resent current completed and
Overvoltage fault 500 ms EVsupply |1s gt side B<5 A the present
equipment De. voltage at side
(101.1.7, 6.3.1.1086, ' B between DC+
BB.5.6 — present voltage and DC—< 60 V
5 ¢ orotect] ] y | 15 atsideB<60V | DC
vercufrent protection s supply 5s DC between DG+
of the OC connection- equipment and DC—
Sec;on;jary overcurrent DC+/DC- and
protecton protective
(BB.5.1[0) conductor
Load dymp 500 ms EV supply 1s
equipment
(101.1.y, BB.5.7)
Fault td protective 1 s after receiving | EV 1,5s
conductor (BB.5.11) the stop energy
transfer message
from the EV

When gne of the following errors in Table BB.3 occurs, the system B EV supply equipmelnt shall
performp an emergency shutdown according to 6.321.113.4. Recommended specificationg for the
responge performance are also given in Table<BB.3.

Table BB.3 — Emergency shutdown times and criteria

Detection Shutdown Side B after the start of Condition to
time of EV trigger by the fault unlatch vehicle
Fault su_pply connecfor
equipment
after theystart
of thetfault
Termingte energy 70(ms EV supply The present current at side After shutdown
transfef due to EV equipment B shallbe <5 ADC in process is
supply pquipment 100 ms or less. completed and the
fault . present voltage at
The present voltage at side side B betwekn DC+
(6.3.1.9, 9.101 B shall be <60 V DC in and DC— < 60 V DC
BB.5.2 570 ms or less.
Termingte energy 20 ms after EV After receiving the stop

transferdue to an
EV fault

receiving the
stop energy

energy transier message
from the EV:

continuity of the
control pilot

(BB.5.5)

equipment

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

B shall be <5 ADC in
50 ms or less.

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.
Overcurrent 500 ms EV supply The present current at side
protectfon of the equipment B shallbe <=5 A'in 530 ms
DC conpnection- or less.
Primary overcurrent .
protectfon: The present voltage at side
B shallbe <60V DCin1s
(BB.5.1|0) or less.
Loss of|electrical 70 ms EV supply The present current at side
continujty of the equipment B shall be <5 Ain 100 ms
protective or less.
d
conducior The present voltage at'side
(6.3.1.9) B shall be < 60 V' DCin
570 ms or less?
Short-cjrcuit 1s EV supply The present(current at side
protection of the equipment B shall be’< 5 A'in 1,03 s or
DC conjnection less.
(13.101, BB.5.8) The present voltage at side
Bshall be <60 V DC in
1,5 s or less.
BB.5.2| Terminate energy transfer dueto an EV supply equipment fault
For any conditions of failure of the EVWsupply equipment during energy transfer, spec|fied by
the EV|supply equipment manufacturer, in addition to what is covered in this document,|{the EV

supply

Compli

The tes

1) Co
ung
for

ance is checked by the following test.

t shall be performed according to the following procedure.

equipment shall trigger ansemergency shutdown (see 6.3.1.113.3) in 70 ms or less, and
send the stop energy transfer message to the EV.

nect the-EV supply equipment to a test load with a dedicated EV simulator for the [system
er testy under normal operation. See Figure 130. The setup of the test load in Figlre 132
syystem B is shown in Table 120.

2) The present voltage at side A is at the rated maximum voltage of the EV supply equipment

ats

ide 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.

Compliance is checked by the following test.

The tegt shall be performed according to the following procedure.

1) Connectthe EV supply equipment to a test load with a dedicated EV simulatordorithe [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) Thdg present voltage at side A is at the rated maximum voltage of the‘EV supply eqyipment
at slide A.

3) Simulate opening Sy,1 during energy transfer and send the stop-energy transfer mesgage to

the |EV supply equipment. Check that the EV supply equipment triggers and perfdrms an
emergency shutdown, displaying a relevant alarm or errortinformation, if any.

4) Chgck that the voltage overshoot is according to thésrequirements of the load dump in
BB.b.7.

5) Chgck that the maximum shutdown time of the\préesent current at side B tgh tdoutn IS @S

follows:
[ shutdown = ltrigger + perform = 90 ms after receiving the stop energy transfer message
from the EV
Wwhere
rtrigger =20 ms;
'perform =30 ms.

Aftar tsputdown = 90 ms, A11 shall be < 5 A DC.
6) Chgck that, 520 ms after receiving the stop energy transfer message from the EV, V;8 is <
60 V DC.

BB.5.4| Digital.’ecommunication timeout

If the SECC-encounters a digital communication timeout during the communication sessj|on, the
EV supply equipment shall trigger an error shutdown (see 6.3.1.113.3) in 9,5 s or less and open
Sg1.

Compliance 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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 195 —

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
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) Che
6) Che

BB.5.5
When 3

measutled voltage of detecting point 1 is beyond the range of Vg2 defined in Table B
switch Bg5 is opened, the EV supply equipment shall trigger an emefgency shutdown ir

or less

Complignce is checked by the following test.

The tes
1) Co

B under normal operation. See Figure 130.¢The setup of the test load in Figure
system B is shown in Table 120.

2) The
at g

3) Sim

performs an emergency shutdown, displaying a relevant alarm or error information,
4) Chegck that the maximum 'shutdown time of the present current at side B tgp1qon

follows:

fshutdown = ltrigger-? fperform = 90 ms after the EV supply equipment fails

Wwith

'trigger 720 ms;

'perform =30 ms.
Aftriot idown = 90 ms, A11 shall be <5 A DC.

ck that 10 s after the occurrence of the fault VTR <60 V/DC

ck that Sg1 opens in 10 s or less after the occurrence of the fault.

Loss of electrical continuity of the control pilot

n error in the control pilot CC1 occurs during the communication session such f{

and send the stop energy transfer message to the EV.

t shall be performed according to the following{procedure.

digital

hat the
B.1, or

20 ms

nect the EV supply equipment to a test loadbwith a dedicated EV simulator for|system

present voltage at side A is at thesated maximum voltage of the EV supply equ
ide A.

ulate turning off Xg1 or openihg’ Sg5. Check that the EV supply equipment trigg

5) Check that, 520 ms after the occurrence of the fault, V18 < 60 V DC.

BB.5.6

Overvoltage fault

132 for

ipment

prs and

if any.

n is as

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

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
850 V < U< 1 000V Rated maximum voltage o_f the EV 1100
supply equipment at side B

Compli

The tes

1) Co
ung

for

2) The

at s
3) Sim
Adj
at g

EV
alaf

4) Che
follq

Aftg
5) Che

hnce is checked by the following test.

t shall be performed according to the following procedure.

nectthe EV supply equipment to a test load with a dedicated EV simulator for the
er test, under CCM operation. See Figure 130. The, setup of the test load in Fig
system B is shown in Table 120.

present voltage at side A is at the rated maximum voltage of the EV supply equ
ide A.

ulate an EV with a rated maximum voltage,of the EV at the initialization phase <
st Ut4 during energy transfer to the rated maximum voltage of the EV supply eqt
ide B or 450 V DC, whichever is less;*Then, increase U4 to 550 V DC. Check
supply equipment triggers and petforms an emergency shutdown, displaying a n
m or error information if any.
ck that the maximum shutdewn time of the present current at side Bty idou
ws:

fshutdown = ltrigger * perform = 40 ms after the occurrence of overvoltage fault

Wwhere
'trigger =10 ms;
'perform =30'ms.

I tshitdown = 40 ms, A¢1 shall be < 5 A DC.

system
ire 132

ipment
500 V.
ipment
hat the

elevant

o is as

cK'that, 510 ms after the occurrence of overvoltage, V8 is < 60 V DC.

6) Repeat this test from step 1) to step 5) with EV simulator rated maximum voltage of the EV
according to Table BB.4.

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,
whichever is more.

Compliance 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)

NOTE
BB.5.8

The E\j
circuits

Compli

The EV
circuit i

Specifi
Table H

Compli

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, and

that

the EV supply equipment is operating at the operating point OP4 in Figure 133.

0,0t
Chg
disf
Chg

Cof
ung
for

Ope¢

The
at s

The transient voltage lasting for < 10 ms, which can appear after the load~dump, can be ignored.

mSTHranmd-ST16:

ck that the EV supply equipment triggers and performs an emergency. shi
laying a relevant alarm or error information, if any.

ck the parameters for the requirement through 4) to 6):

The maximum voltage of VT8 < max (110 % x target voltage of the ,EV, target vo
the EV + 50 V DC)

Short-circuit protection of side B

supply equipment shall protect side B and the side B cable assembly agains
The short-circuit protection device shall meet ashormal melting rating of < 500 0

bnce is checked by design review to verify normal melting rating.

supply equipment shall trigger an emergency shutdown in 1 s or less after thg
S detected at side B.

L requirements on the timing-criteria for the emergency shutdowns are g
B.3 (see BB.5.1).

bnce is checked by the following test.

nect the EV supplyyequipment to a test load with a dedicated EV simulator for the
er test, under normal operation. See Figure 130. The setup of the test load in Fig
system B issshown in Table 120.

pn S17. Set L+1 =0 mH and Ry2 = 100 mQ.

present voltage at side A is at the rated maximum voltage of the EV supply equ
ide A

tdown,

tage of

[ short-
D0 AZs.

b short-

ven in

system
ire 132

ipment

Start_energy transfer with the procedure specitied by the EV supply equipment
manufacturer.

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

ttrigger =1s.

a) Ar1: <5 ADC in tgh,tdown = 1,030 s or less.

b)

V;8:<60VDCint =1,5s or less.

shutdown


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 198 - IEC 61851-23:2023 © IEC 2023
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
under test, under normal operation. See Figure 130. The setup of the test load in Figure 132
for pystenT B 15 Stiowr i Tabte 120:

2) Chdck if the electronic lock status corresponds to the latch position.

3) Befpre energy transfer, simulate the abnormal conditions by pressing the-switch (Sgb or

un-mating the vehicle connector, check that the EV supply equipment do€s not startlenergy
transfer.

4) Durjng energy transfer, check that the electronic lock shall be effectively locked and|cannot
be Unlocked.

5) At the end of energy transfer, if V18 is > 60 V DC, check that-the electronic lock nemains
locKed.

BB.5.1D) Overcurrent protection of side B

W
w

The EV supply equipment shall provide overcurrent protection to protect side A and sid

e Emergency overcurrent protection

Theg EV supply equipment shall trigger an eémergency shutdown in 0,5 s or less afteq one or
botly of the following conditions are continuously fulfilled for 0,5 s:

— [he present current at side B is more than 120 % of the applicable maximum cufrent of
the EV supply equipment at side B;

— Huring energy transfer, thecpresent voltage at side B is less than 80 % of the applicable
minimum voltage of the’EV' supply equipment at side B.

e Error overcurrent protection

If the following conditions are continuously fulfilled for a duration of 1 s during |energy
transfer, the EV supply equipment shall trigger an error shutdown:

— present current at side B 2 30 A DC: present current at side B is more than 102 % of the
arget current of the EV;

— present current at side B < 30 A DC: present current at side B is more than the target
cufrent of the EV by 0,6 A DC or more.

Compliance 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 tes

t 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 between
DC#+/DC- to the protective conductor.

6) Che
7) Chs

i

ck that the EV supply equipment triggers an error shutdown.
ck that the maximum shutdown time of side B tgp, 140wn fOllows a) and b)-

shutdown = ltrigger * lperform = after the occurrence of the fault between DC+

protective conductor

Wwhere
ttrigger =1s;
tperform =05s.

a) W1: <5 ADC in tgy tdown = 1,5 S or less.

b) V18:<60VDCint

8) Che
veh

BB.6

Figure

shutdown = 1,9 s or less.

ck that Vg1 is not interrupted until the energy transfer sequence is completed
jicle coupler is safely unlatched. See 6:3.7.108.

Timing sequence diagram of forward power transfer

BB.4 shows the sequence diagram of FPT.

DC- to

hnd the
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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 equipment Closed Open Closed Open
. EV supply
Switch Sg5 ) Closed Open Closed Open
equipment
Feedback of EV supply
electrica[Tock Sg5 [equipment open Closed k;_rEr
= ¥
O~
EV
Digital ~ Q v
communfcation EV §upp|y Initial data I | Data frame exchange ,(1/
equipment ~ B
=
EV suppl
Contactqr Sg2 equiprzzgt Open Closed 6\ Opel
D
12V 2V
EV supply
Vg2 equipment 6V 6V 6V, | 6V
4V
2V 12 V]
Vy1 EV
v -I ¢ 6V |-

PEC3 vditage EV supply /_\ / \
equipment 3

. EV supply
Side B clirrent equipment { / é:el::ae:; \

EV suppl )
Contactdr Sg1 equiprzzgt Open ) Close Open Closed Open
EV discdnnection EV ]
device 9,1 Open™\\] Closed Open
EV supply
FPT statis flag equipment FPT
EV suppl
MD equiprgzzt Open Closed Open
IMD EV Open Closed
E\
Side B voltage EV supply / \ Battery
equipment
Closed
P ; EV supply
IMD t switch
circuit switcl equipment 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

S_17, Circuit parameter setup
T $.19 S;20 S_21 S.22
S.18

L 0mH
R;10: 0 Q
Closed | Closed Open Closed Open | Ry11: Variable

U.;4: Controlled voltage source

C;5:5 600 uF (different case depended)
In 101.11.2.1 4), record Igy t5rget @and A71 at the following operating points (see Figure BB.5):
— OP1, OP2, OP3, OP5 (for a type | EV supply equipment);
— OP1, OP2, OP3, OP4, OPS5 (for a type Il EV supply equipment).
NOTE 1 | In the following countries, the function of CPM can be specified by eagh'EV supply equipment manpfacturer
and is ndt mandatory: CN.
v v
A VEVSE_max ~ AVtol A Vevse_max ~ AThol PeVSE max
OoP2 l OP3 OoP2 OP7
VEVSE nhax _— VEVSE_rhax L ——— —
! *——————x 3
OP4
VEVSE_cPMm
VEVSE. hid o OP6 VEVSE_mid o OP6
.OPn o OPN
VEVSE i l , % VEVSE_min o
I op1 : OP5 OP1 OPS
TEVSE_min TEVSE._mid T Tevse_min Tevse_mid Tevse max 1
Tevse_max = Tevse_cPm Ievse_cpm Ec
IEC
d), 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 Vg, target = VEVSE_max Communicate:
Target voltage of the EV = rated
maximum voltage of the EV supply
equipment at side B
2 Set U4 = Veyse min — lev target * (R;10 + R11); Communicate:
I =7 _ to check OP1 Target current of the EV = greater value
EV_target  "EVSE_min of 5 A and rated minimum current of the
EV supply equipment at side B
3 Sct UT4 = ;EVSE min = IEV target \RT1O T RT11), CUIIIIIIUII;\JatU.
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 thé-EV = rated
continuous current’ef‘the EV supply
ey _target = {evse_min t0© Ccheck OP2. equipment at side.B
AV, = 0,02 x Vevse max * 5V derived from 101.1.2.2
and 101.1.6
5 Set Ur4 = (Veyse_max = 2101) = Tev_target ¥ (Ry10 + Com@icate:
R;11) For a type | charger: Target current df 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 ¢f
the EV =1 =P /
For a type | EV supply equipment: /g 000 = Veves EVSE CPM BVSE_max
max
IEVSE_maX to check OP3 -
For a type Il EV supply equipment: IEV_target =
levse cpm to check OP3
For a type Il EV supply equipment, also go-to step 6.
6 Set Ur4 = (Peyse_max / Te(se max = 2 Viol) = TEv_target X | COMMunicate:
(Ry10 + Ry11); Target current of the EV = rated
_ continuous current of the EV supply
Tev_target = Tevse_fray 10 check OP4. equipment at side B
BB.8 |nsulation resistance check before energy transfer
During [the’cable-check phase before energy transfer, asymmetrical and symmetrical ingulation
tests shatbeperfermed-

p

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 equipment 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 Q/V

x U)

in step 2).

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 fol: the [system
under test, under normal operation. See Figure 130. The setup of the test loadin‘Figlire 132
for system B is in Table 120.

2) Befpre the insulation resistance check, only close switch S;11 and set (100 (/V x U) < R+5
< (900 Q/V x U).

3) Staft a communication session with the procedure specified by(the EV supply eqqipment
manufacturer.

4) Chegck that V18 for the cable-check shall be the lower one’between the rated maximum
volfage of the EV and the rated maximum voltage of the EV supply equipment at side B for
1 slor more.

5) Thd EV supply equipment shall not trigger an error shutdown. The abnormal insulatiop alarm

may
6) Req

be triggered.
eat steps 2) to 5) for the case in which aonly close switch S;+13 and set (100 Q

< R6 < (600 Q/V % U) in step 2).

where U is the rated maximum voltage of'the EV supply equipment at side B.

Symme

Case 1}

1) Cor
ung

trical test:

nect the EV supply equipment to a test load with a dedicated EV simulator for the
er test, under normal operation. See Figure 130. The setup of the test load in Fig

for system B is.in\Table 120.

2) Befpre the instlation resistance check, close S;+11 and S113, and set R;5 = R16 < (1
x U).
3) Staft @ communication session with the procedure specified by the EV supply eqt

V x U)

system
ire 132

00 /v

ipment

manufacturer.

4) 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.

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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2) Before the insulation resistance check, close switch Sy11 and St13, and set (100 Q/V x U)
<R:5=Rs6 < (500 Q/V x U).

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

4) 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.

5) The EV supply equipment shall not trigger an error shutdown. The abnormal insulation alarm
may be triggered.

where |

BB.9

Compli

The tes

1) Cor
ung
in T

2) Measure V18 and A1 continuously.

3) Sta

Recom
at side

Side B voltage regulation in CVM

bnce for the requirements in 101.1.2.2 is checked by the following test.

t shall be performed according to the following procedure.

ord Ugy target @nd V18 at the following.opérating points:

OP1, OP2, OP3, OP5 (for a type | EXt'supply equipment);
OP1, OP2, OP3, OP4, OP5 (for aXype Il EV supply equipment).

Table BB.7 — Recommended steps for side B voltage regulation in CVM

nect the EV supply equipment to a test load with a dedicated-EV simulator for the [system
er test. See Figure 130. The setup of the test load in Figufe 132 for system B i shown
[able 120, or the test load can also be a resistive load

t energy transfer with the procedure specified by the EV supply eqyipment
manufacturer.

4) Red

mended steps for sweeping.the present voltage and current of the EV supply eqyipment
B are shown in Table BB.Z.

Action Description
Test 1) Conneetithe EV supply equipment to a test load with a dedicated EV simulator for the sysfem
setup under-test, under normal operation. See Figure 130. The setup of the test load in Figure 1B2 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 equipmen{ at
side A.
3) I'Target (illk‘.‘-I ;Target arc thc talgct \JUIIUIIt (illk‘.‘-I talyct VU:tGHU Uf thc E‘Vl \IUI E‘V’ O;Illu:atul) SCTT tO the
EV supply equipment through digital communication.
Case 1 Step 1: Set U4 = Viyse min = Tevse min X (Rp10 + R 11); Communicate:
Step 2: Set I, 06t = Tevse_max @9 V1arget = VEvse_mins Target current of the EV /r, 4 = 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 = Viyse max — Target current of the EV IT,arget =
Ioyer oo, X (R:10 + R111); rated boost current of the EV supply

equipment at side B.

For a type Il EV supply equipment: Set U;4 = VEVSE_maX - Target voltage of the EV-Y. B
T t

TevsE opm * (Rr10+ R11); rated maximum voltage of tf?regei
Step 2: Set Ity get = levse_max @9 Vrarget = Vevse_maxs supply equipment at’sjde 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.

Case 4 Step 1: Set U4 = Veyse min — Tevse max X (Rp10 + Rp14) Communicate:
Step 2: Set ITarget = IEVSE max and VTarget = VEVSE rhin? Target current of the EV ITarget -
- Q rated boost current of the EV supply
Step 3: Adjust U4 to make A6 = TevsE max ~ Ao — 1A equipment at side B.
Step 4: To check the side B voltage regulation under OPS5. Target voltage of the EV Vo, =
rated minimum voltage of the HV
supply equipment at side B.
For a type Il EV supply equipment, also do case 5.
Case 5 Step 1: For a type Il EV supply‘equipment: Set U4 = Communicate:
Peyse_max | Tevse_max ~ IEVSE max X (Ry10 + Rp11); For a type Il EV supply equipmient:
Target current of the EV I =
Step 2: Set 1. =1 and V- =P / Target
s P " (Target  EVSE_max Target  * EVSE_max rated boost current of the EV sjupply
EVSE_max’ equipment at side B.
Step 3: For a typé Il EV supply equipment: Adjust U4 to Target voltage of the EV VTarget
make A6 SJeyse max ~ Bl — 1A < rated maximum voltage of th¢e EV
) ) supply equipment at side B.
Step 4 T,0 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.
AV, = 0,02 x Vevse max * 9 V DC derived from 101.1.2.2 and 101.1.6.

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 OP7
VEVSE_max| % % VEVSE max | %
Tevse_max ~ Alygl
Vevse_cpm X
- Tevse_max ~ Ayl
OP6
VEVSE_mid o OP6 VEVSE_mid ° \
o OPN o OPN
VEVSE hin L 3¢ VEVSE min =
. OP1 OP5 - OP1 7 DPS
IEVSE min TevSE mid > Tevse_min Tevse_mid Ievse fnax 1
Ievse_max = IEvse_cPm Tevse_cpu IEC
IEC
a) Type | EV supply equipment b) TypedlEV supply equipment
Key
e operdting point
x test goint
Figure BB.6 — Operating points and test points for side B voltage regulation in CVM
NOTE A7, is needed in order to achieve side B voltage regulation (CVM).
BB.10| Periodic and random deviation (voltage ripple at side B in CVM)

Complignce to 101.1.6 is checked by the following test.

1) The

system under test{ under normal operation. See Figure 130. The setup of the test
Figyre 132 for syistem B is shown in Table 120.

2) The
sha
cur

3) Reg

EV supply equipment is connected to a test load with a dedicated EV simulator

EV supply-equipment shall operate at the proper operating points and the te
| be executed in single steps as indicated below. In each step, the EV shall
ent request as given in 3).

for the
load in

5t case
ssue a

uest OP, with following restrictions to Iy target @A VEy target

— OP1, OP2, OP3, OPS5 (for a type | EV supply equipment);
— OP1, OP2, OP3, OP4, OP5 (for a type Il EV supply equipment).

4) Measure the EV supply equipment present voltage ripple at side B under each operating
point.

5) Oscilloscope requirements: frequency bandwidth of 20 MHz, the horizontal scanning speed
of 0,5 s / division.

6) 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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1 7,

pres_sideB pres_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
Ipres_s deB’ Vpres_SideB present current/voltage at side B
Iey g target current of the EV or other sourcés’like thermal control unit inside the E
- equipment
Vev o target voltage of the EV
Peyse trg_sideB target power of the EV supply equipment at side B
reguldting signals signal that is used to adjust the side B value (it is usually the PWM signal to d
MOSFET or IGBT)
Figure BB:7 — Definition of CCM, CVM and CPM
BB.11.2 Typical forward-power transfer process
Figure BB.8 shows a typical FPT process with different energy transfer modes.

supply

ive the
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IEVSE_app\_max_swdeB

== | | L e
[ == ~~
Legend I =
Target voltage of the EV :
— — ——Present voltage at side B :
— Target current of the EV I
— — - Present current at side B :
lo l1 l2 l3 l4 15 7[
CcCM | cem | ccm CViM
IEC
Timestamps tytot, titot, t,to g tytot, t, to|ts
Behaviour The present The present The present The present The present
current at side current at side current at side current at side current at side
B follows the B is less than B follows-the B follows the B is confrolled
target current of the target target current of | target current of by the {arget
the EV current of the the EV because the EV voltage [of the
EV because the the'target E
applicable current of the
maximum power | (BV 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
Mpde CCM CCM CCM CCM CVM
requested by
the EV
Mode 9f the EV CGCM CPM CCM CCM CVM
supply
equipment

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 modeforsystemB-isunderconsideration:

BB.13| Smart charging

If the EV supply equipment supports smart charging, the EV supply equipment shall ad|ust the
presen{ current at side B according to the demand response of the supply-network.

BB.14| Minimum cross-sectional area of the protective.conductor

The mipimum cross-sectional area of the protective conductdr'shall 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
equipment at side B shall be limited to < 1 000 V DC, dependent on the components of the

system

The ve

nicle couplers shall comply with one of the configurations listed in Table GC.1".

Table CC.1 — Vehicle couplers for system C

No. Vehicle couplers for system C
B) Configuration EE according to IEC 62196-3 or IEC TS 62196-3¢1
D) Configuration FF according to IEC 62196-3 or IEC TS 62196-31

NOTE Configuration CC and configuration DD are not coveted by IEC 62196-3:2014 8 and
EC 62196-3:2022.

CC.2 [Circuit diagrams

CC.2.1| General

The ggneral definitions and functions of the proximity pilot (PP) and control pilgt (CP)
signalsfcontacts are according to, IEC 61851-1 (including detailed resistor definitjons in
IEC 61851-1:2017, Table B.1 and_Table B.2) and SAE J1772. A control pilot oscillatpr duty
cycle of 5 % shall be used according to IEC 61851-1:2017, Annex A.

Digital [communicationsfetween the EV supply equipment and the EV shall comply with
IEC 61851-24.

The physical layet for digital communication shall comply with 1SO 15118-3. | Digital
commulnication\_uses the control pilot conductor and the protective conductor. Contact
assignments of the different vehicle connectors are specified in IEC 62196-3:2022.

The EVt-stpphreguipment-shal-turroffts—econtrol-pioteseilateriftheEV-supplyeguipment is

not ready to receive digital communication. See CC.5.2.3.2 for additional timing requirements
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.
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m—————————— EV supply equipment —-————-—-—-—-———~ —————— EV—-—————-

[ Vehicle \Vehicle )
| connector |inlet |
| p———— - |
' PP
L& . 9 X1 |
|
| QI@ SECC EVCC :
: N¢ Xs1 I
| . R i Rt T P T
| [ I [Rs? i
| I | L
| L est 2 i
. . \VZ v
| 1T |
| | Pre-charge |
| I' circuit example =ed |
: I \’———R—z———\ _‘_,Vi‘ |
| | ( S \SSZ| |
l PEC2 | | al |
| Fs2 | Fg3 | Sgli, I :
| Eimses = e 7
|
: s2) Battery |||
| 7 '
| |
. |
: ! U I
| ! S !
: |
PES - — I =
|P_T l 't :
|
N S I ___________________ —_ e — — = *— — — — — — — ] —/
IE
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 equipment
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
SECC supply equipment communication controller ~ Ug IMD of the EV supply equipment
EVCC electric veRicle 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 , o . . F over-current protection device in the HV
S vOrdye source 1 tie £V Suppry equipriieTrit 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

Component 2 Symbol Mi‘:glmu:m "i::':ji:il M?Ixailr:::m Unit
Control pilot
Equivalent load resistance Rg1 970 1000 1030 Q
Equivalent load resistance
for EVs not requiring Ry4 1261 1300 1339 Q

ventilation

Equivalent load resistance
for EVs requiring R4 261,9 270 278,1 Q

rentilation

Fquivalent load resistance Ry3 2 658 2 740 2 822 Q

oltage drop from D,,1 D1 0,55 0,7 0,85 v DC

E\/ supply equipment Cgs1+

tontrol pilot capacitance Cg2 300 n.a. 3100 pF

F_otal equw_alent EV control c,1 na. na. 5500 oF

bilot capacitance

Jen_e_rator open circuit 1.4 12 12.6 v DC

pbositive voltage

:enefator open circuit ~12.6 212 11,4 v DC

hegative voltage

Frequency generator 980 1 000 1020 Hz

X1

bulse width s 5%—5us 5% 5% + 5 us -

Rise time (10 % to 90 %) n.a. n.a. 2 us

Fall time (90 % to 10 %) n.a. n.a. 2 us

Bettling time to 95 % n.a n.a 3 s

teady state h e H

Proximity pilot

N .

roximity pilot regulated X, 1 4,75 5 5.25 vV DC

oltage source

Equivalent load resistange Ry1 297 330 363 Q

Fquivalent load resistance R,2 2 430 2 700 2 970 Q

Equivalent load tesistance Rg3 135 150 165 Q

Equivalent-doad resistance Rg4 297 330 363 Q
Tolerances to be maintained over the full useful life and under environmental conditions as
specified by the EV supply equipment manufacturer.
Resistors-with-atelerance-of1-S—arerecommendedforthisappheation—SeeEC 6485412047

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
pilot voltage between 1,82 V DC and 2,38 V DC as Sg3 open or S¢3 closed.

CC.2.3| Circuit diagram for configuration FF

The cirguit diagram of Figure CC.2 shall be used for configuration FF.
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;T T T T T EV supply equipment =~ ————————— TN T T T T EV-—7m———— N
| Vehicle | Vehicle |
I connector | inlet I
| - N RA I
| Lo X1 |
! LRv2 EVCC ||
|

| N@ | |
I T : R HY T
| | [T R ol
[ ! L, ; D a
| ! NI = |1
I i ¥ ; Py

o ] | A

| L ri! bie Sv2) |
| L e ! ! Il
I : re-charge bl I [ |
I I circuit example : i ¥ | —£Cv1 [‘]RV Rv4 |
I I — e | . lg L. —o — Ao - —|e |
| | Sg2 i ! [ [
! - L || |
I ' R Ly [
| : E l |
' 2k -+ |
| | | |
| ) | |
| N I |
| |
| |
| |
| |
| . |
| |
| |

IEC

Key

L1, N AC or DC supply network Cy capacitance in the EV

PE protective conductor contact Sg switch or relay in the EV supply equipnjent
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 terminat-efiside B Rg resistor in the EV supply equipment

DC- negative terminal of side B Ry resistor in the EV

SECC supply€guipment communication controller Ug IMD of the EV supply equipment

EVCC electrie’ vehicle communication controller Uy IMD of the EV

PEC1, PHC2’ ,power electronic converter Vg voltmeter in the EV supply equipment

Xy1 veltage-sotreetnthe £V \y voltmeterintheEY

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


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 215 -

Table CC.4 — Component values and tolerances for configuration FF

Component 2 Symbol Mi‘:glmu:m NvoaTui::I M?Ixailr:::m 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 requiring R4 261,9 270 278,1 Q

rentilation

Equivalent load resistance Ry3 2 658 2 740 2 822 Q
oltage drop from D,,1 D1 0,55 0,7 0,85 Vv.DC

E\/ supply equipment Cgs1+

bontrol pilot capacitance Cs2 300 n.a. 3100 pF

[otal equivalent EV control cy1 na. n.a. 500 pF

bilot capacitance

Ben_e_rator open circuit 11.4 12 12.6 vV DC
pbositive voltage

[Senerator open circuit

hegative voltage -12,6 <12 -11,4 v DC
Frequency generator 980 1000 1020 Hz
bulse width X 5% — 5 s 5% 5% + 5 us -
Rise time (10 % to 90 %) n.a. n.a. 2 us
Fall time (90 % to 10 %) n.a- n.a. 2 us
?ettling time to 95 % n.a. n.a. 3 us
teady state
Proximity pilot

:;T,t);i;it;/op;ilzte rcegulated X, 1 4.75 5 525 V DC
Equivalent load resistanee® Ry1 297 330 363 Q
Fquivalent load resistance Rg5 1 455 1 500 1 545 Q

Dptional equivalent load
esistance fonthe EV R. 2 2 700 or

broximity pitot check circuit 2430 4700 5170 Q
d

Telerances to be maintained over the full useful life and under environmental conditions ag
specified by the EV supply equipment manufacturer.

b 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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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.

During

require

The eq

NOTE
device d

Compli

See CC.3.3.

ance is checked by design review.

EV supply equipment

Livalent Cq4 capacitance shall be limited to 1 uF.

error shutdown and emergency shutdown, the present voltage at side B_dis
ments are defined in 6.3.1.113.3 and 6.3.1.113.4, respectively.

The limitation of C44 in the disabled side B reduces the energy stored if the EY‘¢lgses the EV discg
iring welding detection.

I
D -
[¢))
[(e]

-
(@]
}I\)

— —

connector

{ ==l nc

charge

nnection
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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
Cs8 - 1 pF
RAC 7kQ
IS)
Lg1 - .
See 101.1.8 requirements for
L.3¢ maximum inductance at side B
s -
Lg2 - 220 uH
R38 0 mQ -
ng 0 mQ -
Rg10 0omQ ~

a8 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 fof'an extended time.

NOTE When selecting the values® of the components in this table, the
requirements defined in 6.3.1.103,'613.1.113, 8.101.4, 13.101 and CC.4.5 apply.

CC.3 Process of energy transfer

CC.3.1] General

The prpcess of energy transfer from the EV supply equipment to the EV is initiat
controlled by the _messages sent over digital communication and shall follow the seq
shown |n:

- CCJ3.2:mmormal startup,

— CCl3:3normal shutdown or pause after energy transfer,

ed and
uences

— CC.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 abbrev
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.

iated in
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If the EV disconnection device is open during the energy transfer stage, the EV shall not close

the EV

— 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.
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disconnection device without either

3.2, or

— 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.

lable CC.b — Message code mapping for sequence diagram

Stage Phase M‘zifﬁege DIN SPEC 70121:2014/ISO 15118-2:2014
Data-link SLAC messages
EV request messages for initialization like SDR,
Xa session setup, services, authéntication, etc. as|
defined in IEC 61851-24;
EVSE response messages for initialization like|SDP,
Preparation Xb session setup, services, authentication, etc. as|
defined in IEC 64851-24.
Initialization 3a ChargeParameterDiscoveryReq
3b ChargeBRarameterDiscoveryRes
4a Cable€heckReq
Cable-check
4b €ableCheckRes
5a PreChargeReq
Pre-charge
5b PreChargeRes
6a PowerDeliveryReq
6b PowerDeliveryRes
7a CurrentDemandReq
Enefgy 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.

t.
1 2
. State 2 | The exchange of messages A starts before 74 and finishes after «.
Signal 1 t 1 T

The yellow bar indicates cyclic messages.

The blue arrow at 73 indicates that the HLC message Xb triggers the state change in Signal 2.

&

|
!
: During Stage 1 (before 7j), Signal 2 can be Enabled or Disabled (hashed section). In
L sections with hashed areas, the bold line is an example.
Signal 2 Enabled : Disabled|« The blue arrow starting at #4 indicates that the change from Disabled to Enabled
l
|
1
t

triggers the state change of Signal 3 at 5. Other requirements may be necessary/
mandatory.

| |
| |
= :
Signal 3 | State X StateXIY|  StafeY

The change from State X to State Y may be executed as early as #4.
The change from State X to State Y shall be executed no later than 7,.

i {Scenaria 1 —L Theot fromCiatolto-Siatetdchalb ot for ot
Signal ¢ State L

Parametgr 1 'i Invalid ? @
I
I
i
i
T
i
I
i
i
i

£) T -
The change from State L to State M shall be executed at #, for Scenario 2.

1

: Parameter 1 represents a discrete value (for example, enumeration, boelean).
! If parameter 1 is included in a digital communication message before 74 (for example
I Valid message Pa), it shall be communicated as “Invalid”.
: * The change of parameter 1 shall be communicated via digital communication at 74 (for
| example, messages Qa) and in the following communicated jme$sages in which it i
: contained. Example: insulation status.
1

1

[

T

1

1

[

1

1

Parameter 2 represents a physical value (for exampley clrrent, voltage).
The change of parameter 2 shall be communicated via digital communication at 74({o!
example, messages Qa) and in the following/lcommunicated messages in which it i
contained. Example: maximum voltage, tafget.current.

Parametgr 2

fo 1 ty f3 IEC
Figure CC.4 — Example of a sequence diagram

Table CC.7 — Example of a sequence description

Timestpmp Description

> th » Events executed before reaching’ta.

» Events that shall be executed or completed at ta.

ta * The events executed atfthis timestamp shall be completed before reaching the next

timestamp.

« Events that shall be’executed between ta and tb.

*« The events.inside a timeframe (between ta and tb) shall be executed in any order and

ta »|tb completed 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.
tb o « 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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Table CC.8 — Sequence description for normal startup

Timestamp Description
* The present voltage at side B between DC+ and DC- shall be < 60 V DC according to
» t0
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.

t0 « 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_(inclhding
negative voltages).

to » [t3 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 $ide B

is > 60 V DC in the first ChargeParameterDiscoveryReq <3a> messagec

» If the EV tried and failed to lock the vehicle connector, the EV shall notify the EVSE with
parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault’ in the next communjcated

0 » |t4 message that contains this parameter, according to IEC 61854-24.

* 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.

to » {10 * The EVSE shall not perform the overvoltage protéction according to 6.3.1.106.

* 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.

t1

* The EVSE shall maintain a CP duty cycle,of 5 % from the start of the data link setup urtil end
of communication session, unless a\certain condition requires a different CP duty cycle.

« The EV shall establish the data link*as defined in the IEC 61851-24 after it has verified|that
the EVSE has turned on its CR.@scillator, if the data link is not already established.

NOTE 1 The data link could have been previously established due to a pause or renegotiftion of

the communication session,

» Digital communication.starts by the negotiation of an appropriate application layer protgcol
between the EV <Xa> and EVSE <Xb>. See Table CC.6.

*+ The EV and EVSE exchange message pairs concerning session setup, services,
authenticationy payment options and value-added services (if supported by the negotiafed
application_layer protocol). According to IEC 61851-24, some message pairs are not
necessary after a pause or renegotiation, for example, authentication or payment optiops.

» Ifthe"EVSE wants to terminate the communication session during the initialization stagg (for

t1 »|t2 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 cygle),
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.

t2 *« 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
COTITTUTTICA o SESSIOM O PeTformTa shutdow—T e E Vs Tecommendedtocomntimuethg
communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messdges
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 "EMSEProcessing" =
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the EV and EVSE may update
the parameters sent in the next ChargeParameterDiscoveryReqg/Res messages.

NOTE 4 The EVSE can use "EVSEProcessing" = 'Ongoing' for other reasons. Example: Igad
management, etc.

» If using DIN SPEC 70121:2014: if the EVSE wants to pause the communication sessior] during
the initialization stage, the EVSE shall send parameters "EVSEStatusCode" =
'EVSE_UtilityInterruptEvent' and "EVSEProcessing® = 'Ongoing’ in the next

t2 »|t3 ChargeParameterDiscoveryRes <3b> message and then continue to t3 with parameter

"EVSEStatusCode" = 'EVSE_Shutdown'.

NOTE 5 The EVSE sends "EVSEStatusCode' = 'EVSE_UtilityInterruptEvent' and
"EVSEProcessing" = 'Ongoing’ to indicate_tojthe EV the reason for performing a normal shptdown
before energy transfer.

« If the EV sends parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in a
ChargeParameterDiscoveryReg«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. Seg CC.5.6 for additional conditions for the EVSE to send
"EVSEProcessing" = 10ngoing’ during cyclic ChargeParameterDiscoveryReg/Res messpges.

The EVSE should inferm the user how to improve the locking process. For example, by indjcating
how to properly mate the vehicle connector in the vehicle inlet.

* Accordingte'DIN SPEC 70121:2014, the EV shall resend the identical parameters in edch
ChargeParameterDiscoveryReq message; however, it is recommended for the EVSE ngt to
perform*a shutdown if the EV changes the parameters.

+ 180.15118-2:2014 does not specify the possibility to update the parameters in subsequent
ChargeParameterDiscoveryReq/Res messages; however, it is recommended for the EMJSE 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 dpring
cyclic ChargeParameterDiscoveryReq/Res messages. If the EV changes back to CP state B,
the EVSEshatttriggeram EVSE mittatedemergency shutdown.—See €C-34-3-

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.
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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|send 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_IsolationMonitoringActive" in

ChargeParameterDiscoveryRes <3b> messages. The EV is recommended-to continue the

communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messageqd with

parameter "EVSE_StatusCode" = 'EVSE_Ready’ or ‘EVSE_NotReady..

* The negotiated maximum values sent by the EVSE in the last ChargeParameterDiscovegryRes
<3b> shall be more than or equal to the applicable values in’the CurrentDemandRes <1b>
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 shutdiown.
See CC.3.4.2.

« The EV shall lock the vehicle connector in the Vehicle inlet before changing the CP to gtate C
or D, if not already locked.

t3 »|t4

- If the EV failed to lock the vehicle conngctor, 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.

3 o * The EVSE shall trigger an error shutdown if the present voltage at side B between DC+H and
DC-is <-60 V DC for 400,consecutive ms or more.

« After the EV has disabled the EV IMD and after checking that the vehicle connector is Ipcked,
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 detgction,

t4 IMD, etc) on side~B should be removed before the EV changes the CP state from B to C/D jpy

closing S,,2-because 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 phase
before pre-charge phase with CableCheckReq <4a>. See CC.4.1.4.

t4 > [t5 « The EVSE shall check if the CP state changed to state C or D before sending the first
CableCheckRes <4h> message and before the present voltage at side B between DC+land

DC-is > 60V 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’ and
a response message with parameter "EVSEStatusCode" = ‘EVSE_Shutdown\in the|next
communicated message to proceed to t107 in the normal shutdown sequencgrafter
sending the response message (see CC.3.3), or

— a PowerDeliveryRes <6b> message, the EVSE shall send parameten"EVSEStatus(ode" =
‘EVSE_Shutdown’, for the EV to initiate a normal shutdown (see.CC;3.3).

NOTE 8 If the next communicated message is a CurrentDemandRes' <7b> message, a
communication session termination will result in a normal shutdown:See CC.3.3.

NOTE 9 Some EVs might interpret messages with parameter’EVVSEStatusCode" =
'EVSE_UtilitylnterruptEvent' as "EVSEStatusCode" = 'EVSE_Shatdown'.

» If the EVSE wants to terminate the communication session during the cable-check phage or
pre-charge phase, the EVSE shall disable side B (s€e CC.2.4) and send parameter
"EVSEStatusCode" = 'EVSE_Shutdown' (and, ifusing 1ISO 15118-2:2014, parameter
“EVSENOatification” = ‘StopCharging’), in the next communicated message.

If the next communicated message is

t4 » 110 — a CableCheckRes <4b> or PreChargeRes <5b> message, the EVSE shall proceed {o t107
in the normal shutdown sequenceafter sending the response message (see CC.3.3|), or

— a PowerDeliveryRes <6b> message, the EV shall initiate a normal shutdown (see CIC.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 terminate the communication session during the cable-check phase ¢r pre-
charge phase, after«réceiving a response message, 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 (se
CC/A3.3)

w

* If the\EV receives a response message with parameter "EVSEStatusCode"='"EVSE_Shytdown'
(a@ndy if using ISO 15118-2:2014, parameter “EVSENotification” = ‘StopCharging’), duringg 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

U

— if it has already closed the EV disconnection device, initiate a normal shutdown (se
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

8 given in 101.1.2.
t8 » 19 « The EV may adapt the target voltage of the EV with cyclic PreChargeReq/Res messages to
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 @fter closing the E
disconnection device.

t9 » {10

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 paramete
"EVSEStatusCode" = 'EVSE_Ready' to indicate thatdt is ready for energy transfer and

t10 .
overvoltage protection (see 6.3.1.106).

» The EVSE shall start the overvoltage protection according to 6.3.1.106.

* The EV shall set parameter "EVTargetCurrent" in the first CurrentDemandReq <7a> mgssage
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 respective
negotiated limits sent in the last ChargeParameterDiscoveryReq <3a> message. See CC.5.6.

« The EVSE shall adapt the;side B to the target values by the EV in message
CurrentDemandReq <7a>.

» 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
eguipment 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 parameten. See
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

— ramp down the present current at side B to <5 A DC, and

t100 »|t101

See 101.1.3, CC.5.5.4 and CC.5.5.6.

\

— 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 reducing the(target
current of the EV. This will be interpreted as an EV initiated error shutdown‘by the EVSE (PIN

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).

t10/

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 currenf at
side B is < 5 A DC, the EVSE shall

— first, set parameter "EVSEStatusCode" = 'EVSE_UtilitylnterruptEvent' in the next
CurrentDemandRes <7b> message to paus€ the communication session, and

™
—_

— second, if the EVSE did not receive a/"PowerDeliveryRes" <8a> message (t102), s
"EVSEStatusCode" = 'EVSE_Shutdewn’ (and, if using ISO 15118-2:2014, parametgq
“EVSENoatification” = ‘StopCharging.), in the next CurrentDemandRes <7b> messag
stop the communication session.

D -
—_
[e]

t10p

NOTE 3 From t102 onwards, the sequences for EV initiated normal shutdown and EVSE
initiated normal shutdown are identical.

If using DIN SPEC 70121:2014{Af the EV wants to stop the communication session or |f the
EVSE wants to stop or pause.the communication session (that is, the EV received a
CurrentDemandRes <7b> message with parameter "EVSEStatusCode" = 'EVSE_Shutdown' or
'EVSE_UtilitylnterruptEyvent'), the EV shall request the EVSE to disable side B by sendfing
parameter "ReadyToGhargeState" = '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 EVSE
wants to stop\er pause the communication session (that is, the EV received a
CurrentDemandRes <7b> message with parameter "EVSEStatusCode" = 'EVSE_Shutdown
and “EN'SENotification” = ‘StopCharging’ or 'EVSE_UtilityInterruptEvent'), the EV shall
requestthe EVSE to disable side B by sending parameter "ChargeProgress" = 'Stop' ir] the
PowerDeliveryReq <8a> message according to IEC 61851-24, after the present curreng at

Side'B is <5 ADC.

After receiving the PowerDeliveryReq <8a> message, the EVSE shall reduce the presgnt

t102 » t103

PR N D - WY LA DO e 4 ! i PR ol
CUiTTimn at SIiutc O U JAUCUTIT T SUNITSS, T UL daiftcauy Uulic.

NOTE This is needed for EVs based on IEC 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

t103 » 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.

t104

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
'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.

t105

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.

t105 »|t106

The EV may actuate the EV disconnection device multiple times during welding detectipn.

The EV may send multiple WeldingDetectionReq <9a> messages in order to read_the gresent
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.

t10p

The EV completes welding detection, if performed.

The EV shall open the EV disconnection device.

NOTE 6 Opening of the EV disconnection device starts the réduction of the present voltage at
side B by passive discharge because the EVSE has not yet recéived message SessionStopReq

<10a>.

t10y

The EV shall send the SessionStopReq <10a> messSage after it has opened the EV
disconnection device.

If using DIN SPEC 70121:2014, the EV sending the SessionStopReq <10a> message
terminate the communication session.

If using ISO 15118-2:2014, the EV mays-in message SessionStopReq <10a>, use parameter
— "ChargingSession" = 'Pause’' to\initiate a communication session pause, or

— "ChargingSession" = 'Pause“if the EVSE sent parameter "EVSEStatusCode"
='EVSE_UtilitylnterruptEvent' in one of the CurrentDemandRes <7b> messages or |n the
PowerDeliveryRes <8b>'message, or

24,

— "ChargingSession" ="'Terminate' to terminate digital communication.See IEC 61851

t107 »|t108

NOTE 7 The-EVSE can actively discharge the side B because the EV has opened the E
disconnection_device.

The EVSE shall,lin j"s or less, reduce and maintain the present voltage at side B betwgen
DC+ and DC- =60 V DC.

t10B

The ‘EV.SE shall send the SessionStopRes <10b> message.
If«osing ISO 15118-2:2014, the EVSE shall turn off its CP oscillator.

The EV should unlock the vehicle connector after the SessionStopRes <10b> messag§g
received. The requirements for unlocking are defined in ISO 17409.

S

If supported by the EVSE, the EV may wake up the EVSE and re-initiate a communication

t108 » t110

SESSIoN (See CC.5.2). The communication Session shallf Testart after the restart process at t1
in the normal startup sequence (see CC.3.2).

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.

t109

If using DIN SPEC 70121:2014, the EVSE shall turn off its CP oscillator 1,5 s after sending
the SessionStopRes <10b> message.

t110

Un-mating the vehicle connector changes the CP state from B to A.

The limitations of the disabled side B are not required.
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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.

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 D€+ and DC—
(see 6.3.1.106.3)

Overtemperature handling (101.2.3.2)

Error shutdown o -
Check of the plausibility of the values proyvided by the thermal

sensing (101.2.3.3)

Short-circuit before energy transfer, (673.1.109)

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 continuity of the control pilot conductor (CC.4.3)

Loss of electrical cantinuity of the proximity detection conductor
(CC.4.4)

Overcurrentprotection (CC.6.4)

Protection’against overvoltage at side B between DC+ and DC—

Emergency shutdown (6.3:44106.2)

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)

Other feasons for error or emergency shutdowns are specified in the respective| digital
commujni€ation protocol as defined in IEC 61851-24.

CC.3.4.2 EV supply equipment and 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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Figure CC.7 — Sequence diagram for EV supply equipment
and EV initiated error shutdown
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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 transfer,

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. transfer,

20b 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 communicption

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 fhe EV
disconnection device.

» Duration of the trigger time of the EVSE. See CC.3.4 forthe specific requirements for ¢ach

t200 »|t201
error shutdown.
* The EVSE performs the error shutdown.
t20f * The timing requirements of 6.3.1.113.3 (perfermance time) starts from this moment.
* The EVSE shall disable the EVSE IMD, if'not already done.
* The EVSE shall reduce the present,curent at side B to <5 A DC and disable side B in|1 s or
t201 »|t202 -
less, if not already done.

*« The EVSE shall, in 2,5 s or les§_reduce the present voltage at side B to < 60 V DC be{ween
— 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./106,
and then,\the EVSE shall disable side B, and open the EVSE disconnection device, if gny.

During.ah EVSE initiated error shutdown:

t20p » _lIfddigital communication is still operational, the EVSE shall send parameter "ResponsefCode"
i = 'FAILED' in the next response messages. See IEC 61851-24:2023.

During an EV initiated error shutdown:

+ If digital communication is still operational, the EVSE shall send message SessionStogRes
<TOD> IT message SessionstopReq <10a> was received before 1202.

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 conneector after
the SessionStopRes <10b> message is received. The requirements for unlockingare defined

* Any subsequent re-initiation of a new communication session shall usejthe restart seqjience
as specified in CC.5.2 and continue to t1 in the normal startup sequencee 'CC.3.2.

* Un-mating the vehicle connector changes the CP state from B to. Ax
t20y

« 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


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 234 - IEC 61851-23:2023 © |IEC 2023

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
t300 » t303 the message PowerDeliveryReq <8a> has been sent. In this case, the EV shall not re-close
th B\, dic o=y tion d i

v—EtSE0 SO aEYHee-

» 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 devite if gny.

NOTE 1 |If the EVSE disables side B while the present current at side B is > 0,A*D€, the present

t3oft voltage at side B drops to the battery system voltage because the EV disconnpection devicg is still
closed.
* The EVSE shall disable the EVSE IMD.
t301 »|t307 | 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
t30p side B by sending parameter "EVSEStatusCode" = 'EVSE\Shutdown' in message
PowerDeliveryRes <8b>.
302 »|t305 | ° If the EVSE has not received a SessionStopReq <10a> message 20 s after sending th¢

PowerDeliveryRes <8b> message, the EVSE shall trigger an EVSE initiated error shutdown.

\

+ The EV shall change the CP state to B after«aeceiving message PowerDeliveryRes <8hy>.
t30B *+ The EV may enable the EV IMD, if any.
NOTE 2 If the EV decides not to perform Welding detection, it proceeds to t304.

+ The EV may actuate the EV disconnection device multiple times during welding detectipn.

+ The EV may send multiple WeldingDetectionReq <9a> messages in order to read the gresent
t303 »|t304 voltage at side B measured bythe 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 completeswelding detection, if performed.

* The EV shall open-the EV disconnection device.

t30 NOTE 3 The gpéning of the EV disconnection device starts the reduction of the present Joltage
at 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
130k disconnection device.
D

+ \_The EV initiates digital communication termination by sending message SessionStopRgq
<10a>.

« The EVSE shall, in 1 s or less, reduce the present voltage at side B between DC+ and|DC- to
<60V DC.

NOTE 4 The EVSE can actively discharge side B because the EV has opened the EV
disconnection device.

t305 »14366

*+ 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 diggrams show multiple scenarios for emergency shutdown conditions, as detected by the
EV supply equipment or EV.

After the completion of an emergency shutdown, the EV shall not induce voltages at|side B
more than the values specified in 6.3.1.113.4.

NOTE The EV cannot enter the welding detection phase, nor can it perform a welding‘detection based on|voltages
at side Bl 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 oscillator
(‘ICG nD P‘v"v’?v‘l). T:IU fquit hac IIUt bUUII dctcbtcd 'uy thc E‘V’.

— 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

t40p . . - .
perspective (for example, loss of electrical continuity of the control pilot.conductor pr loss
of electrical continuity of the proximity detection conductor).
When the EV detects an emergency shutdown condition, it shall not rely on digital communication
from the EVSE, as a fault condition may 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 firgt
emergency shutdown condition detected by the EV. There might be subsequent emergenc
shutdown conditions.
Scenario 1:
* In case the EV detects an internal fault, the Ey-shall open S,,2 as specified by the EV
manufacturer.
* In case of losing of electrical continuity ofithe protective conductor without leaving CP [state C
or D (from point A to the EV, see Figuré’CC.1 and Figure CC.2), the EV shall trigger a
emergency shutdown in 150 ms or less: See CC.4.7.
t400 »|t401 ’
Scenario 2:
* In case the EVSE turned offthe CP oscillator, the EV shall trigger an emergency shutdown in

50 ms or less.

Scenario 3:
* In case of an uneXpected CP state change, the EV shall trigger an emergency shutdown in 50
ms or less. See C€.4.3.
t40f{l + The EV triggers the emergency shutdown.
t401 »|t402 | * The EY'shall open S,,2 in 10 ms or less.
* TheEV opens S,2.
D
t40p + {_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

—opemthe EvVdiscommectiomdevice 00 msortessafter the presentcourrentatside B is
<5ADC,or

— 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, internal
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-exaniple,

50D loss of electrical continuity of the protective conductor, loss of electricalrgontinuity pf the

control pilot conductor or loss of electrical continuity of the proximity detection congluctor).

When the EVSE detects an emergency shutdown condition, it shall not rely on digital
communication from the EV, as a fault condition can disturb digital comimunication or basi
signalling between the EV and EVSE.

NOTE 1 The timing requirements in this sequence are based onthe occurrence of the firgt
emergency shutdown condition detected by the EVSE. There might be subsequent emerggncy
shutdown conditions.

In an emergency shutdown executed by the EV (scenario (1), the EV may open the EV
disconnection device as soon as it detected the fault_cendition.

+ The EVSE shall trigger an emergency shutdown’in’the trigger times or less specified fqr each
fault. See Table CC.10.

* In case the EVSE detects an internal faultunot specified in Table CC.10, the EVSE shall
t500 »|t501 trigger an emergency shutdown as spetified by the EVSE manufacturer.

NOTE 2 The trigger time is the time between the occurrence of a fault and the moment that an
emergency has to be triggered by thes\EVSE. These times are specified for each fault in
Table CC.10.

sol *+ The EVSE has triggered.,anjemergency shutdown.
t
NOTE 4 Point in time that;eannot be physically measured at the vehicle connector.

t501 »|t502 | « The EVSE shall turpvoff its CP oscillator in 10 ms or less.

*+ The EVSE shall reduce the present current at side B to <5 A DC and disable side B in[20 ms

t501 »1t503 or less, if notalready done. See 6.3.1.113.4.
+ The EVSETshall, in 1 s or less, reduce the present voltage at side B to < 60 V DC between
— «DC+ and DC-,
t501 »|t506
=\ DC+ and PE, and
- DC-and PE.
+ The EVSE turns off its CP oscillator to indicate an EVSE initiated emergency shutdowr].
t502 NOTE 5 The timing requirements of 6.3.1.113.4 (performance time) start ifrom 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.

+ The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (for

t503 » 507 example, impedance, discharge rate, etc.) as the circuit described in CC.2.4.
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Timestamp Description

t504

Scenario 2:

« 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.

t506 »

+ See t404 » t405 in Table CC.13 (emergency shutdown executed by the EV)

t507 Anvcubhoaaiiont v tnitiotion of o nowvy oo inioation cncoian ohall tion tha ractart oo
7x oehTt HHa oo ew-eotHHeaHoR-—S5eSSHoR-SardSee+esStatt5eq

Fy-Sobseq jence
as specified in CC.5.2 and continue to t1 in the normal startup sequence CC.3.2.
sob * Un-mating the vehicle connector changes the CP state from B to A.
t
* 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.3.5|]1 General
The sdqquences specified in CC.3.5 are only applicable for "EV supply equipmeni using
ISO 15/118-2:2014.
CC.3.5{2 Pause before cable-check phase executed by EV supply equipment using
ISO 15118-2:2014
If the |EV supply equipment does not have“power available at the beginning |of the
commulnication session to perform the cahle-check phase, pre-charge phase and |energy
transfef stage, the EV supply equipment ean perform a pause before cable-check phage. The
EV supply equipment will trigger a restart\of the communication session as soon as it hag power
availabje. This sequence is only appli€able for ISO 15118-2:2014.
The sefjuence and description-of.pause before cable-check phase executed by the EV|supply

equipmient are shown in Figure-€C.11 and Table CC.15.
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Figure CC.11 — Sequence diagram for pause before cable-check phase
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

» t600

The present voltage at side B shall be < 60 V DC according to 6.3.1.113.1.

t600

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 (S43 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.

t600 p
t604

The EVSE shall not trigger an error shutdown due to the present voltage at side B\(incl
negative voltages).

When the vehicle connector is mated to the vehicle inlet, these voltages can be caused by
requirements for unmated conditions in ISO 17409:2020, 6.5.2. EV supply equipment base
IEC 61851-23:2014 shall trigger a shutdown if the present voltage at side/B,is > 60 V DC irf
first ChargeParameterDiscoveryReq <3a> message.

Iding

he EV
i on
the

t600 p
t604

If the EV tried and failed to lock the vehicle connector, the EV shall notify the EVSE wit
parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in the next communi
message that contains this parameter, according to IEC 61851-24.

cated

t600 p
t604

The disabled side B of the EVSE shall have equivalent electrical properties/behaviour (
example, impedance, discharge rate, etc.) as the circuit-described in CC.2.4.

The EVSE shall not perform the overvoltage protection according to 6.3.1.106.

t60

The EVSE shall turn on its CP oscillator if the\EVSE is ready for energy transfer and if
oscillator is not already on.

The EVSE shall maintain a CP duty cyclejof 5 % from the start of the data link setup un
of communication session, unless a ‘eertain condition requires a different CP duty cycle

ts CP

til end

t601 p
t602

The EV shall establish the data link as defined in IEC 61851-24 after it has verified thaf]
EVSE has turned on its CP oscillator, if the data link is not already established.

NOTE 1 The data link could hayve been previously established due to a pause or renegotig
the communication session;

Digital communicatien’starts by the negotiation of an appropriate application layer protd
between the EV <Xa> and EVSE <Xb>. See Table CC.6.

The EV and EMSE exchange message pairs concerning session setup, services,
authenticatign, payment options and value-added services (if supported by the negotiat
application-layer protocol). According to IEC 61851-24, some message pairs are not ne
after a pause or renegotiation, for example, authentication or payment options.

the

tion of

col

ed
cessary

t604

The EV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLim
(amongst other parameters) with the first ChargeParameterDiscoveryReq <3a> messag|

=3
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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
strotdowm—TheEv-sTecommendedtocomntimuethe commumicationr sessiom i the EvSE sends
ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode" =
‘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 E\ ‘and EVSE may update the

602 b parameters sent in the next ChargeParameterDiscoveryReq/Res(messages.
603 NOTE 3 The EVSE can use "EVSEProcessing" = 'Ongoing' for 6ther reasons. Example: Igad
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 givedthe EV additional time to solve the faulf in the
locking mechanism. See CC.5.6 for additional conditions for the EV supply equipment tp send
"EVSEProcessing" = 'Ongoing’ during cyclic.ChargeParameterDiscoveryReq/Res messgges.

The EVSE should inform the user how to\jmprove the locking process. For example, by indicating

how to properly mate the vehicle connector in the vehicle inlet.

+ 1SO 15118-2:2014 does not spe€ify the possibility to update the parameters in subsequpnt
ChargeParameterDiscoveryReq/Res messages; however, it is recommended for the EV[SE 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 dliring
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 versigns 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{therabsolute 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 pefore
cable-check phase in message ChargeParameterDiscoveryRes <3b> using parameters
"EVSEStatusCode" = 'EVSE_IsolationMonitoringActive', "EVSEProcessing" = 'Finished'| and
"ResponseCode" = 'OK', "EVSENoatification" = 'StopCharging', and "NotificationMaxPelay"
= g-fthe uulllpaﬁbi“ty check—was bulllpib'tcd auu\.caafu“y antthe BV SEtasno 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’.
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Timestamp Description
*« The EV may lock the vehicle connector in the vehicle inlet.
t603 » + The EV shall not send messages CableCheckReq <4a> and PreChargeReq <5a>.
t604
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 » . o .
1607 *+ The EV shall not change to CP state C/D during the communication session pause.
{603 » + The EVSE shall trigger an error shutdown if the present voltage at side B between DC+ and
DC-is <—60 V DC for 400 consecutive ms or more.

*+ The EV shall not send messages CableCheckReq <4a> and PreChargeReq <5a>, but instead
the EV shall send message PowerDeliveryReq <8a> with "ChargeProgress" = 'Stop'.

NOTE 7 The EV does not send messages CableCheckReq <4a> and PreChargeReq <5a3|, as the

1604 EVSE has indicated that it has no power available.

« If the EV tried and failed to lock the vehicle connector, the EV shall trigger an EV-initiatpd
error shutdown with parameter "EVErrorCode" = 'FAILED_ChargerConnecterlLockFault'fin
message PowerDeliveryReq <6a>.

1604 » The EVSE shall send message PowerDeliveryRes <8b> with parameters "EVSEStatus(Jode" =
) 'EVSE_Shutdown', "EVSENOatification" = 'StopCharging', and "NotificationMaxDelay" = 'p".
t60¢ * The EV shall send message SessionStopReq <10a> with parameter "ChargingSession"|=
'Pause’.
*+ The EVSE shall send message SessionStopRes <10b> according to IEC 61851-24.
t607

* The EVSE shall turn off its CP oscillator according t6,IEC 61851-24.

* Duration of the communication session pause.

« If the EV or EVSE want to stop the communieation session, the EV or EVSE, respectivdly,
shall end the pause by performing a restatt\(see CC.5.2), followed by a normal startup {see t1
» t2 in Table CC.8) and then a normal shutdown (see CC.3.3).

teo7 p
t604§ * If the EV or EVSE want to resume thé_eommunication session, the EV or EVSE, respeciively,
shall end the pause by performingsarestart (see CC.5.2) followed by a normal startup (see
CC.3.2).

» If the vehicle connector is un-mated, the EVSE shall terminate the data link according tp
IEC 61851-24.

+ The EVSE shall turnrgnyits CP oscillator according to IEC 61851-24, to indicate to the HV that

t60 power is now available.

* The EVSE shall continue to t1 in the normal startup sequence CC.3.2.

CC.3.5{3 Pause after pre-charge phase and before energy transfer stage by EV supply
equipment using 1SO 15118-2:2014

In casq the EV~supply equipment has power available at the beginning of the communication

sessiorn to perform cable-check phase and pre-charge phase but not energy transfer stgge, the

EV suplply*eéquipment can perform a pause after pre-charge phase and before energy fransfer

stage.

This case allows the EV supply equipment to verify that the insulation value

is 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

sequen

ce is specified for ISO 15118-2:2014.

The sequence and description of pause after pre-charge phase and before energy transfer
executed by the EV supply equipment using I1SO 15118-2:2014 are shown in
Figure CC.12 and Table CC.16.

stage
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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"Bi{in¢luding
negative voltages).

t700 » t703 | When the vehicle connector is mated to the vehicle inlet, these voltages canrhe.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 3 60 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_ChargerConnectorLockFault' in the next commupicated

t700 » t704 message that contains this parameter, according to IEC _61851-24.

» The disabled side B of the EVSE shall have equivalent’electrical properties/behaviour (for
example, impedance, discharge rate, etc.) as the gircuit 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 its
CP oscillator is not already on.

t7d1

* The EVSE shall maintain a CP duty cycle of 5 % from the start of the data link setup yntil
end of communication session, unless*a certain condition requires a different CP duty|cycle.

» The EV shall establish the datashnk as defined in IEC 61851-24 after it has verified thpt 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 renegojiation

of the communication session.

t701 » t702 | + Digital communication starts by the negotiation of an appropriate application layer prgtocol
between the EVi<Xa> and EVSE <Xb>. See Table CC.6.

*+ The EV and'\EVSE exchange message pairs concerning session setup, services,
authentieation, 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 optipns.

t7d2 * /The EV shall send parameters "EVMaximumVoltageLimit" and "EVMaximumCurrentLimit"
(amongst other parameters) with the first ChargeParameterDiscoveryReq <3a> messgge.
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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.

* The EVSE shall send parameter "EVSEStatusCode" = 'EVSE_IsolationMonitoringActive' in
the—*CirargeParameterbiscoveryRes<3b>"Tmessages; unfessthe EVSEwantstoperfprm a
shutdown. The EV is recommended to continue the communication session if the EV§E
sends ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode"
= ‘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
t702 »| t703 | ChargeParameterDiscoveryRes <3b> messages..

« If the EVSE replies with parameters "ResponseCode" = 'OK' and)\"EVSEProcessing" 3
'Ongoing' in message ChargeParameterDiscoveryRes <3b>, the-EV and EVSE may update
the parameters sent in the next ChargeParameterDiscoveryReqg/Res messages.

NOTE 3 The EVSE can use "EVSEProcessing" = 'Ongoing' forrother reasons. Example: [oad
management, etc.

» If the EV sends parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in
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 fallt in
the locking mechanism. See CC.5.6 for additional conditions for the EV supply equipment to
send "EVSEProcessing" = 'Ongoing’ during cyclic ChargeParameterDiscoveryReq/Re$
messages.

©

The EVSE should inform the user how to improve the locking process. For example, by
indicating how to properly mate the vehicle connector in the vehicle inlet.

« 1SO 15118-2:2014 does not specify the possibility to update the parameters in subsequent
ChargeParameterDiscoveryReqg/Res messages; however, it is recommended for the HVSE
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 gtate 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 versfions of
SAE J1772 do not specify that the EV shall receive a ChargeParameterDiscoveryRe <3b3 with
parameterEVSEProcessing" = “Finished"” before changing the CP state from state B to $tate
C/D, feading to this unwanted behaviour.
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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_WrongChargeParameter' and parameter "EVSEProcessing" = 'Ongoing’, will trigger an
EVSE-nitiated-error-shutdown—See-efror-handhing-specificationsferthe—digital-cemmunieation
t7q3 - j I J
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 canndt send
a ChargeParameterDiscoveryRes <3b> message with parameter "EVSEProcessing" = 'Fifished'.
In this case, the EV shall trigger an error shutdown.
The EVSE shall consider its timings for cable-check phase and pre-chafge 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 parametef YEVSE_StatusCode" [
"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsolationMonitoringActive" in
ChargeParameterDiscoveryRes <3b> messages. The EV is recommended to continue thg
communication session if the EVSE sends ChargeParameterDiscoveryRes <3b> messaggs with
parameter "EVSE_StatusCode" = ‘EVSE_Ready’ or ‘EVSE) NotReady’.
« If the EV and EVSE are not compatible, the EV shall perform an EV initiated error shytdown.
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.
t703 | t704
« If the EV failed to lock the vehicle connector, the EV shall trigger an EV initiated erroy
shutdown with parameter "EVErrorCode" = 'FAILED_ChargerConnectorLockFault' in the next
communicated message.
* The EV shall disable the EM.IMD, if any.
703 » * The EVSE shall trigger an-error shutdown if the present voltage at side B between D{J+ and
DC-is < -60 V DC for400 consecutive ms or more.
» After the EV hasg disabled the EV IMD and after checking that the vehicle connector ig
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 at side B (for example, welding
t7d4 detection,IMD, etc) should be removed before the EV changes the CP state from B to C/P by
closing S{,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.
** After checking that the vehicle connector is locked, the EV shall request cable and ingulation
resistance check before pre-charge with CableCheckReq <4a>. See cable-check CC.4.1.2.
t704 »{t708 | . The EVSE shall check if the CP state changed to state C or D before sending the firs
CableCheckRes <4b> message and before the present voltage at side B between DC+ and
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>.

t706 »_t707 < The FVSF 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-chargestage] See

t7d7 CC.5.1.

* Itis recommended that the EV sends the PreChargeReq <5a> messages with parameer
"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 accordingo the target voltage df the
EV in the PreChargeReq <5a> messages, and send the corresponding PreChargeReq <5b>
messages.
t7ds * The present voltage at side B reaches the target voltage of the EV between the tolerahces
given in 101.1.2.
» The EV may adapt the target voltage of the EV4with 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 thvat the absolute difference between the pregent
voltage at side B between DC+ and DC=+ and the present voltage of the battery system is <
20 V DC. See CC.5.1.

t7Q9

The EV should be protected againstthe case that the polarity of side B is reversed.

- If the EV sent a target voltage of the EV "EVTargetVoltage" = '0' in the PreChargeRed <5a>
messages, the EV shall,not close the EV disconnection device.

*« The EV sends PowerDeliveryReq <8a> with parameter "ChargeProgress" = 'Stop' to ifitiate
the pause.

t710
NOTE 6 The pausecan be initiated by the EV or by the EVSE with the NotificationMaxDelay
value in ChargeRarameterDiscovery.
711 » After receiving the PowerDeliveryReq <8a> message, the EVSE shall disable the EVYE IMD,
disable_side B and open the EVSE disconnection device, if any.
t711 »l t718 | ° 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.

.. After disabling the pre-charge circuit, if any, and disabling the EVSE IMD, the EVSE dhall
respond with message PowerDeliveryRes <8b>.

* The EVSE shall respond with message PowerDeliveryRes <8b> after it has

712 — 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>.
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« 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.
NOTF 9 The FVSF can actively discharge side B because the FV has opened the FV
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 EV-0of EVSE, respectiyely,
shall perform a restart to end the pause (see CC.5.2), followed by _a-hormal startup (sge t1
» t2 in Table CC.8) and then a normal shutdown (see CC.3.3)(
» If the EV or EVSE want to resume the communication sessien, the EV or EVSE,
t717 » 1718 respectively, shall end the pause by performing a restart,(§ee 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 conpector
locked.
» If the vehicle connector is un-mated, the EV.SE shall terminate the data link according to
IEC 61851-24.
« The EVSE shall turn on its CP oscillator,according to IEC 61851-24, to indicate to the|EV
718 that power is now available.
*« The EVSE shall continue to t1 inithe normal startup sequence CC.3.2.
CC.3.6| Renegotiation initiated by EV or EV supply equipment using ISO 15118-2{2014
In casp the EV or EV supply equipment want to change the negotiated pargmeters
commulnicated in the initialization phase with ChargeParameterDiscoveryReqg/Res (for example,
rated bpost current of thesEV supply equipment at side B, rated continuous power of [the EV
supply equipment at side-B) during energy transfer, the EV or EV supply equipment can| trigger
a renepotiation. This~sequence is only possible if using ISO 15118-2:2014 as a| digital
commulnication standard.
The sequence-and description of renegotiation initiated by the EV supply equipment arel shown

in Figure £€413 and Table CC.17.
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Figure CC.13 — Sequence diagram for renegotiation initiated by EV or EV supply
equipment using I1ISO 15118-2:2014


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 253 -

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 Bto <5 A DC, and
— adjust parameter "EVSEMaximumCurrentLimit" in the next CurrentDemandRes-<7bP>

messages according to the present current at side B.
t800 »|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 renegotiation and directly gp to

t101 without reducing the target current of the EV. The EVSE will interpret'this as an EV initiated

error shutdown. See Table CC.10.

NOTE 2 The EVSE can limit the present current at side B ramp downto —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.EYSE shall send parameter

t8oft "EVSEStatusCode"="EVSE_Shutdown' and "EVSENotification" = 'ReNegotiation' in the[next
CurrentDemandRes <7b> message when the present €urrent at side B is <5 A DC.
« To trigger the renegotiation, the EV requests the’EV/SE to disable side B by sending mpssage
t80p PowerDeliveryReq <8a> with parameter "ChargeProgress" = 'Renegotiate’, after the cdrrent is
<5ADC.
t802 »ltso7 | ° The EV may open the EV disconnection device after the present current at side Bis <p A
and after the message PowerDeliveryReq <8a> has been sent.

« 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.
t80B NOTE 3 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(present voltage of the battery system because the EV
disconnection device is still closed.

* The EVSE shall disable the EVSE IMD.

t803 »|tg09 | ° The disabled side™B of the EVSE shall have equivalent electrical properties/behaviour {for
example, impeddnce, 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 Blby)sending parameter "EVSEStatusCode"="EVSE_Shutdown' in message
PowerDeliveryRes <8b>.

t8of

« _The 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>.
TFhe-EV-meayperformwetdingdetectionof-the-EY-disconrectiondevice-withoutsendin

1804 » 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 <3a> message.
ThU E‘V’SE ohc\“ thbll\ II‘ thU FIUOCIIt VU:thC Gt Dldc B thVVCCII DC: Glld DC ID CO ‘V DC
and shall send message ChargeParameterDiscovery <3b> with parameter "EVSEProegssing”
= '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> considefing
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 communijcation session if the EVSE sends
ChargeParameterDiscoveryRes <3b> messages with parameter "EVSE_StatusCode" =
‘EVSE_Ready’ or ‘EVSE_NotReady’.

NOTE 7 EVSEs based on IEC 61851-23:2014 can&eénd parameter "EVSE_StatusCode" 3

"EVSE_Ready", "EVSE_NotReady", or "EVSE_IsafatienMonitoringActive" 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 upflate
the parameters sent in the next ChargeParameterDiscoveryReq/Res messages.

NOTE 7 The EVSE can use "EVSEPRrocessing" = 'Ongoing' for other reasons. Example: Ipad

management, etc.

+ 1SO 15118-2:2014 does notyspecify the possibility to update the parameters in subseqyent
ChargeParameterDiscoveryReqg/Res messages; however, it is recommended for the EYSE
not to perform a shutdown if the EV changes the parameters.

* To improve intergperability, the EVSE shall tolerate the EV changing CP state to C/D during
cyclic ChargeParameterDiscoveryReq/Res messages. If the EV changes back to CP sfate 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 versipns 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 sjate

C/D¢leading to this unwanted behaviour.

« \.Jf 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 parameter
"EVSEStatusCode" = 'EVSE_|solationMonitoringActive', "EVSEProcessing" = 'Finished[, and

"Rn:pnn:p(‘ndp" ="'QK" if the r'nm'natihility check was r'nmlnlntprl :ur‘r‘pe:fully Qr
"ResponseCode" = 'FAILED_WrongChargeParameter' if the compatibility check was
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.
t809

» The limitations of the disabled side B of the EVSE are not required.

CC.4 PBafety related functions

CC.4.1| Safety measures for side B
CC.4.1|1 General

The side B of the EV supply equipment shall implement the provisions for basic protectign, fault
protectlon and special protection as specified in 8.105.1.

CC.4.1|2 Cable-check phase

Requir¢ments for protection against overvoltage at thewehicle connector according to 6.8.1.106
do not apply during the cable-check phase.

During [the cable-check phase, the EV supply,equipment shall perform the following chgcks.

— Perform and finish the functional check of the IMD under a controlled voltage at|side B
accprding to CC.4.1.3.

— Perform the insulation resistancé check under a controlled voltage at side B accofding to
CCla.1.4.

— Perform the short-circuit check before energy transfer according to 6.3.1.109.

— Optjonal: perform a welding check of the EV supply equipment disconnection devicq during
the [cable-check phase. If the EV supply equipment performs a welding detection, then the
EV bupply equipment shall still comply with the requirements of 6.3.1.112.

If the results of all the checks during the cable-check phase are "Passed" or "Valid", |the EV
supply| equipment shall send message CableCheckRes <4b> with pargmeters
"EVSElsolationStatus" = ‘Valid’ and "ResponseCode" = ‘OK’, and "EVSEProcessging" =
‘Finishg¢diinh 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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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
where
Vev mAx cpp is the rated maximum voltage of the EV communicated~in, the last
ChargeParameterDiscoveryReq , expressed in volts;
VEVSE_MAX_CPD is the rated maximum voltage of the EV supply equipment at|side B
communicated in the last ChargeParameterDiscoveryRes, expressed in

volts;

VEVSE [cablecheck 1S the present voltage at side B during the functienal check of the IMD and
the insulation resistance check, expressed ih volts.

During [the functional check of the IMD and the insulation resjstance check,

— the|voltage deviation of the VEysg caplecheck Shall-beibetween +5 % of the Viy vax cprp:
or 42 % of the Vgyse max cpp: Whichever deviationis less,

— the|impedance between DC+ and DC- should be less than 1 kQ to avoid additional
measurement errors of the IMD, and

— the|EV shall be able to withstand VgyseGablecheck iN both normal and reverse polatity.

The EY supply equipment shall only-send the last "CableCheckRes" <4b> message with
paramgter "EVSEProcessing" =_/Finished’ after the present voltage at side B is <

VEevsE |cablecheck VY DC.

CC.4.1{3 Functional check of the insulation monitoring device

The functional check of the IMD shall detect if the IMD is connected to the side B livie parts
(DC+/0C-) and theyprotective conductor, and that the IMD is capable of determinjng the
insulatipn resistances between DC+ and the protective conductor, as well as between DIC— and
the protective conductor. Failure of redundant connections needs to be verified by inteqfrupting
all the IMD cennections.

The functional check of the IMD shall not negatively influence the IMD and the side Bfcircuit.
The side B circuit to be monitored shall not be directly earthed when the functional check is
activated.

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.

b) Passed: After the functional check of the IMD has been passed, the EV supply equipment
is allowed to continue to the insulation resistance check according to CC.4.1.4.
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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.

Compliance is checked by CC.7.5.23 for the IMD measurement connections to the side B live
parts (DC+/DC-) and the protective conductor.

CC.4.114 Insulation resistance check

The ingulation resistance check shall be performed only after a "Passed" result/of the functional
check ¢f the IMD according to CC.4.1.3.

During |the insulation resistance check, the present voltage at side“B shall be as defined in
CC.4.1|2 for 1 s or more.

The indqulation states of parameter "EVSElsolationStatus" in‘message "CableCheckReg" <4b>
can belas follows.

a) Invalid: The IMD has not finished the insulation-resistance check. The EV shall trigger an
errqr shutdown if the EV supply equipment maintains parameter "EVSElsolationStatus" =
‘Invplid’ in message "CableCheckRes" <4b>;at the end of the cable-check phage (see
CCl4.1.2).

b) Valild: The measured insulation resistance between side B live parts (DC+/DC-) and the
profective conductor is 2 100 kQ (without negative tolerance). The EV supply equipment
shall continue with the cable-cheCk phase if the IMD remains in "Valid" state arld shall
indicate the insulation state “Valid" to the EV by digital communication accorfing to
IEC|61851-24.

c) Fadlt: The measured insulation resistance between side B live parts (DC+/DC-) and the
profective conductor is'< 100 kQ (without negative tolerance). The EV supply eqyipment
sha]l trigger an error shutdown before or at the end of the cable-check phase if the IMD
detects a "Fault" state and shall indicate the insulation state "Fault" to the EV by digital
communication<according to IEC 61851-24.

Complignce is checked by CC.7.5.15.

CC.4.1{5</ Error shutdown upon first insulation fault

The EV supply equipment shall perform an error shutdown (see CC.3.4.2) after the occurrence
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 on the insulation resistance

]
Condf{tion 1 (asymmetric Condition 2 (symmetric . EV supply equiprL\ent
. . . a . . : a Insulation state .
insulation resistance) insulation resistance) reaction
Case B and Case 4 Case 1 Valid Allow energy.transfe
Case p and Case 6 Case 2 Fault Error,shutdown

a8 Sde application of the test resistors in the test methods in CC.7.5.15 and CC.7.5¢16.
Resis{or values used in the test cases:

Symnietric insulation resistance test

20
Case [I: Two test resistors R = 3008 h kQ

. +2%
Case P: Two test resistors R = 1000 ° kQ
Asyminetric insulation resistance test:

0,
Og“’ K

Case B: Test resistor R = 15 0

20
Case f: Test resistor R = 1508 L kQ

20
Case p: Test resistor R = 1006r % kQ

0,
Case p: Test resistor R =10062 o kQ

Complignce is checked by CC.7.5.15 and CC.7.5.16.

CC.4.1{6 Insulation monitoring after the cable-check phase

During [thé-pre-charge phase and the energy transfer stage, the insulation resistance of side B
shall be r‘nntimlmlely manitored_The insulation states are shown in Tabhle 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 du

ring energy transfer.

The requirement for the latching function is stated in ISO 17409.

CC.43

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
occurs, the EV supply equipment shall trigger an emergency shutdown in 10 ms or less.

Compli

When 4
occurs,

CC.4.4

For ve
detecti
emerggq

be implemented according to Figure CC.1.

Compli

CC.4.5

The vo
6.3.1.1

CC.4.6

The mi
Compli

cC.4.7

The EV
electric

supply

ance is checked by CC.7.5.4 and CC.7.5.17.

n unintended transition from CP state C/D to state B/A, any other or @an-unknow
the EV shall trigger an emergency shutdown in 50 ms or less.

Loss of electrical continuity of the proximity detection eonductor

nicle connectors of configuration EE, when the voltage‘measured at the pr
bn contact is < 0,8 V DC or > 3,6 V DC, the EV supply equipment shall trig
ncy shutdown, in accordance with 6.3.1.113.4, in 10 mS'or less. The proximity pil

bnce is checked by CC.7.5.8.

Voltage check at initialization

tage check at initialization shall besas specified in the sequences in Clause C(
D6G.

Minimum cross-sectional-area of the protective conductor

nimum cross-sectional aréa of the protective conductor shall be 6 mm?2.
bnce is checked byyinspection.

Loss of.-électrical continuity of the protective conductor

supply.equipment shall trigger an emergency shutdown in 150 ms or less if a
al continuity of the protective conductor occurs anywhere from the inside of
eduipment up to the point A (see Figure CC.1 and Figure CC.2).

n state

oximity
ger an
ot shall

.3 and

loss of
the EV

Compliance is checked by CC.7.5.5.

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

con

ductor 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 1

50 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

1 s or less.
~——— EVsupply equipment - - - -~ ———————————— EV simulator -————— — — — — = -~
| Vehlcle Vehicle \
| connectorlinlet :
| VN |
| | e LPP X
| - T T |
I l CP | EVCC |
| I ~ | : :
: | [ ! I
| ' I I |
I l Y o S I i
! l o |
| I | |
[ | [ |
|
| L1 I > _T_ oDC+ -q DC+
N | l@lﬂ C19 |
! 1 I
| T ] * o DC- m=|DC-
: |
| ' I! [Rr1e '
| | [l S711(S+12 ST1 3(St14 T Test I
I : load |
[ [ |
| : l uRTS =|—CT1 R.6 -l-cTz A7 |
|
' I ‘ . 123 |
| ' PE. M L | g
|PET__ _|._*.-_ - - = b— —O0— —b—  —@—  — — i — PE -QPE
I\ A a4 |
—_—— e — - - - — = NN — - 7  IEC
Key
11 EV currentiead
C:1,C{R maximim Y-capacitance on the vehicle inlet
C;9 maximum X-capacitance on the vehicle inlet
R:5, R{p minimum insulation resistance (due to an error) on the vehicle inlet
R;16, R minimum resistance of the EV simulator measurement circuit on vehicle inlet
A1 ammeter in the EV simulator
V.8 voltmeter in the EV simulator
Test load test load according to 102.2.4 unless otherwise specified (see Figure 132)

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 kQ
S.17 Closed
S;18 Open

During [pre-charge, the EV shall limit its current draw between DC+ and DC~ to 10 mA.

Accord|ng to ISO 17409, the voltage difference between both sidesCof the EV disconpection
device ghall 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 {se the
measutled voltage for adjusting the subsequent targetwoltage of the EV during pre-charge. It is
recommended for the EV not to modify the target voltage of the EV in 3 s or less after t{he first
pre-chgrge request message.

The EV shall not solely use the measured;voltage at side B communicated by the EV|supply
equipmient to check if the absolute diffekénce between the present voltage at side B and the
present voltage of the battery system is < 20 V.

The EY supply equipment maytrigger an error shutdown if the PowerDeliveryReq <6a>
message is not received by the’EV supply equipment in 20 s or less after receiving the first
PreChdrgeReq <5a> message.

NOTE 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 opérate in
CVM tq follow the target voltage of the EV and shall limit the present current at side|B to a
maximym of-%£2°A DC. The target current of the EV shall be ignored.

side B to < £20 A peak, including the inrush current and a continuous current, if 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
lowest 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
SECC are permitted to not communicate via digital communication.

The EV can request a pause of the communication session, after which both EV and EV supply
equipmient can enter sleep mode. Additionally, the EV supply equipment can indicate the EV to
request a communication session pause due to the behaviour of the supply network. Se€|CC.3.5.

NOTE The behaviour of the supply network can be influenced by, for example, smart charging profiles, supply
availabilify and/or DSO.

To restprt digital communication, the EV or EV supply equipment can perform a restart method
as spegified in CC.5.2.3 and CC.5.2.4.

The regtart methods can also be used to restart digital communication after an error copdition,
for example, loss of digital communication.

CC.5.2{2 Sleep mode on the EV supply equipment

The EY supply equipment may support a sleep mode according to ISO 15118-3:4015 to
minimize power consumption as described as an optional function in 6.3.2.101.

The EV supply equipment may enter a sleep\mode, if

— thene is no digital communication (application layer messages) for more than 2 conslecutive
min}, or
— the|EV requests a communication session pause according to ISO 15118-2:2014, 8.4.2 (see
CC/J3.3 and CC.3.5).

During [sleep mode, the CR\oscillator of the EV supply equipment shall be off, while the CP
voltagel source Xg1 is enapbled (CP state x1). See Clause CC.2.

See C(.5.2.4 on how the EV can perform a wake-up of the EV supply equipment or restart a
communicationssession.

CC.5.2{3/,‘Restart by the EV supply equipment

CC.5.2.3.1 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

Pause or restart @
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a8 The KV can initiate a restart)by performing a B — C — B toggle.

¢ The KV 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 thg EV can
decide to,pefform a restart.

e Th FOR ¥ TSNt ddo ool ol o el e oo a4 il " e oD F—Y)
€ restartvertcatiom metnog—aesScrioeu T igure CC o cam eftner—conuue—witn BP-or-to—therekt restart

method.

f 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?

Yes
Y No
Setvariable T Restart < T12
11T=20s -

Restart method verification

|
|
|
|
|
|
|
|
|
|
|
| Yes
|
|
|
1
|
|
|
|
| Is the EV performing SDP?
|

|

|

—_—————L ) e e —_———

Continue with SDP @

a8 SECC 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 the EV supply equipment has turned off its CP oscillator, the EV supply equipment shiall stay
in CP state x1 for 3 s or more according to IEC61851-1:2017, Table A.6, sequence 9.2

The EV| supply equipment shall wait 10 s.6fmore between restart methods.

NOTE 1| The timeout for the EV supply equipment to receive a matching process request is 20 s for D[N SPEC
70121 and ISO 15118-2:2014. See DIN SPE€ 70121:2014, Table 8, and ISO 15118-2:2014, Table 111.

The CH states E or F shall be geherated 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

— resgt the network membership key (NMK), if it was already used, and

— terminate_an-established digital communication link.

If a D-LINK, TERMINATE.request is received, the EV supply equipment should terminjate the

establi c-64854-24-

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.
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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 s

CC.5.2.

ame EV supply equipment.

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
example in Figure CC.17.

NOTE 1

NOTE 2

NOTE 3
LINK_ER
restart m
Additiond
turn off t

If the B
sequen

2) B1

When using DIN SPEC 70121, a communication session restart will generate a new Sessionl|d.

A
State B1 State B2
| - - -
|
|
|
|
. |
2,1
t \
5 | t(s)
I 3s
|
|
|
I el o e el h—
L |
‘o & IEC

Figure CC.17 — Example of a B1 - B2 transition

ISO 15118-2 and ISO 15118-3 require to skip restart method 1 after an error, for example, recei
ROR.request. This is-ngt'recommended, as authentication can be lost when performing restart me|
ethod 3 because the_EV supply equipment cannot detect an EV disconnection based on CP m

he PP voltage.source, for example, during sleep mode.

V does (ot continue with the matching process or SDP when matched after the
ce 1 timed out, the EV supply equipment shall perform restart sequence 2, as fo

Figure CC.18.

NOTE 4

A CP state E requires the EV supply equipment to set X41to 0 V DC and without a PWM signal.

When using ISO 15118-2:2014, a communication session restart after a pause will maintain’ the [previous
Sessionlf. If a communication session is terminated, a new Sessionld will be generated.

ing a D-
hod 2 or
nitoring.

Ily, monitoring the PP circuit is not a reliable method to determine if the EV is connected, as th¢ EV can

restart
llows.

-\E.~ B1 — B2 sequence as described in IEC 61851-1:2017, A.5.3. See the example in
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State B2

State E

CP (V)
o

3s

If the E

follows

3) B1

To

Figlire CC.19.

NOTE 5
DC betw

A

I

State B1

1)

State B1

I3

Figure CC.18 — Example of a B1 — E — B1 — B2 transition

\V does not continue with the matching process or SDP when‘matched after the
sequenice 2 timed out, the EV supply equipment shall continue, with restart sequenc

- F — B1 — B2 sequence as described in IEC 61854-1:2017, A.5.3. See the exa

A CP state F requires the EV supply equipment to sefithe Xg1 PWM duty cycle to 0 %, generati
ben CP and PE.

State B2

IEC

CP (V)
o

<
-

w
w

Y

A
A

State F

I

St

1)

13

IEC

restart
e 3, as

mple in

hg =12V

Figure CC.19 — Example of a B1 — F — B1 — B2 transition

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

If using DIN SPEC 70121, see DIN SPEC 70121:2014, 9.6, for additional requirements related to session
and error handling.
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NOTE 7 If using the ISO 15118 series, see 1SO 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

/

lo dho EV/ o

Sery

for digital communication?

Y
2]

Does the EV wantyo
wake up/the'EV
supply_equipment?

Is the CP state B2? state B1?
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the matching process
or SDPd

—_————

B - C - Btoggle

Aol
Yait I
IEC

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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Figure CC.21 — Example of a B - C — B toggle

After a|successful restart, the EV supply equipment shall enable the“CP oscillator withl a duty
cycle of 5 %.

If the EV supply equipment generated a pause of the commuhication session (see CC.3.5), the
EV sheul wait until the EV supply equipment performsa restart method to continque the
commujnication session. The EV is allowed to terminate the communication session while the
EV supply equipment is in sleep mode.

NOTE If the EV detects a CP state change from state [E~t6/state Bx, where CP state E had a duration njore than
the 4 s defined for restart method 2, the EV supply equipment might be restarting, for example, due to powdr loss on
side A.

See ISO 15118-3:2015, 7.6, for additional requirements related to sleep mode.
Complignce is checked by CC.7.5:3:

CC.5.3| Configuration EE vehicle connector latch position switch (Sg3) activation

Latch gosition switch (Sg3) of the configuration EE vehicle connector shall not be able to be
actuatgd when the vehicle connector is locked to the vehicle inlet.

NOTE 1 | Non-actuation of S3 in the given tolerances of the latch locking is the responsibility of the vehicle
connectdr manufacturer.

IEC 62[196<3:2022, standard sheet 3-lllc, provides location requirements of the locking|device
to be used to meet this requirement.

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 supply 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 Sg3 and prevent the start of a communication session if Sg3 is not in the closed position.

CC.5.5| Handling of operating ranges
CC.5.5(1 General

The target current, target voltage and target power of the EV supply equipmentiare the irftended
presen{ current, voltage and power at side B. Depending on the mode (see CC.5.7) and the
operatihg point between the operating range (see 102.2.5), the presenticurrent and/or yoltage
at side |B of the EV supply equipment will be at one or more of these(targets.

The relationship between the target voltage of the EV and the present voltage at side B i§ shown
in Formula (CC.2), under normal conditions.

Vevse _out < VEvSEXTarget T VDeviation|+‘VRipple‘ (CC.2)

where
VEVSE [rarget 1S the target voltage of the EV supply equipment at side B, expressed in volts;

VEVSE put is the present voltageat'side B, expressed in volts;

is the deviation.~oh’ the present voltage at side B as defined in 1071.1.2.2,
expressed in volts;

VDeviati bn

VRipple is the voltage ripple on the present voltage at side B as defined in 101.1.6,
expressed-in volts.

The relptionship between the target current of the EV supply equipment and the present|current
at side| B is shown in Formula (CC.3), under normal conditions and after the contrgl delay
specifigd in 104:1.3.

L L l l
Ievse_out = /EVSE _Target *|/Deviation|*|/Ripple| T /EVSE_Target >UA (CC.3)

where
Ievse Target IS the target current of the EV supply equipment at side B, expressed in ampere;

IEvsE out is the present current at side B, expressed in ampere;

is the deviation on the present current at side B as defined in CC.6.3, expressed
in ampere;

IDeviation

9 Version V8 under preparation.
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is the current ripple on the present current at side B as defined in 101.1.5,
expressed in ampere.

IRippIe

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 communication
sessiorf for 5 min or more.

If the rtrTrget current of the EV is 0 A DC or the applicable maximum current of the’EV|supply
equipmlent at side B is 0 A, then the EV supply equipment shall reduce and maintain the present
current|at side B < 0,15 A DC with a minimum of —0,15 A DC, to prevent RPT from th¢ EV to
the EV|supply equipment. See Formula (CC.4). See CC.5.5.7 regarding the*0 A target|current
of the BV and 101.1.3 for the control delay requirements.

NOTE The 0 A mode is used to temporarily continue with the energy transfer phase without a present durrent at
side B. Hor example, when there are power fluctuations in the supply network,“et there is no power available.

The relationship between the target current of the EV supply equipment at side B and the
presen{ current at side B is shown in Formula (CC.4), during the 0 A mode and after the|control
delay specified in 101.1.3.

0,15 A < Igysecou < 0,15 A
(CC.4)

if [EVSE_Target =0A

where
Ieyse_target i the target current of the EV supply equipment at side B, expressed in ampere;

Ieyse out I8 the presgntcurrent at side B, expressed in ampere.

CC.5.5{3 Changing-the applicable maximum voltage of the EV supply equipmen{ at
side B

The EVY supply equipment shall limit the applicable maximum voltage of the EV|supply
equipment, at’side B to the negotiated maximum voltage at side B, as communicated in the last
ChargefParameterDiscoveryReq/Res messages. See Formula (CC.5).

Vevse_max < VEVSE_MAX_cPD (CC.5)

where
VEVSE_MAX is the applicable maximum voltage of the EV supply equipment at side B,
expressed in volts;

VEVSE_MAX_CPD is the negotiated maximum voltage at side B, communicated in the last
ChargeParameterDiscoveryRes, expressed in volts.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 272 - IEC 61851-23:2023 © |IEC 2023

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 (CC.6)

where
Tevse_Miax is the applicable maximum current of the EV supply equipment at pide B,
expressed in ampere;

Ieyse liax cpp IS the negotiated maximum current at side“B, communicated in the last
ChargeParameterDiscoveryRes message, éxpressed in ampere.

CC.5.5{5 Changing the applicable maximum power of the EV supply equipment at
side B

The EV supply equipment shall limit the applicable maximum power of the EV supply eqyipment
at sidg B to the negotiated maximum power at side B, as communicated in the last
ChargelParameterDiscoveryReq/Res messages. See Formula (CC.7).

Peysémax S PEVSE_MAX_CPD (CC.7)

where
Pevse_Max is thecapplicable maximum power of the EV supply equipment at gide B,
expressed in watts;

Peyse Max cpp Assthe 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 than the
target qurrent of the EV if the applicable maximum power of the EV supply equipment a{ side B
drops to a value Tess 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)

if Iey Req < IEVSE_MIN

where
Ieyse_target s the target current of the EV supply equipment at side B, expressed in gmpere;
Teyse MiN is the applicable minimum current of the EV supply equipment at gide B,
expressed in ampere;

IEv Red is the target current of the EV, expressed in ampere

CC.5.5{8 The target current of the EV is more than the applicable maximum current of
the EV supply equipment at side B

The EY supply equipment shall continue the communication session with the applicable
maximym current of the EV supply equipment at side B or the applicable maximum cufrent of
the EV] whichever is less, if the target current of theyEV is more than the applicable maximum
current|of the EV supply equipment at side B or the applicable maximum current of the BV. See
Formulp (CC.9).

Ievse_Target =*MiN(/ey_max: TEVSE_MAX)
(CC.9)

if IgyiReq > MiN(/gy max> [EVSE_MAX)

where

Ieyse target IS theltarget current of the EV supply equipment at side B, expressed in gmpere;

Tevse max is\the applicable maximum current of the EV supply equipment at side B,
expressed in ampere;

Tey ma is the applicable maximum current of the EV, expressed in ampere;

IEv Req 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

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.5.5.10 The target voltage of the EV is more than the maximum voltage limits

C 2023

is the target current of the EV supply equipment at side B, expressed in ampere;

The E
maximy
whiche
of the

Formul

where

VeEvsE |
Vevse |

VeV Re
VEV_MA

NOTE
See ovel

CC.5.5

The EV
at side

supply

supply equipment shall continue the communication session with thefapj
m voltage of the EV supply equipment at side B or the target voltage. of t
Ver is less, if the target voltage of the EV is more than the applicable maximum
EV supply equipment at side B or the applicable maximum voltage| 6t the E
b (CC.11).

VEVSE_Target = MiN(Vey Req: VEVSE_MAX)

if VEv Req > MIN(Vey max: VEVSE WAX)

Target is the target voltage of the EV supply equipment at side B, expre
volts;

MAX is the applicable maximum voltage of the EV supply equipment at
expressed in volts;

. is the target voltage of the EV, expressed in volts;

X is the applicaple maximum voltage of the EV, expressed in volts.

The EV supply equipmentican remain in CCM until the applicable maximum voltage of the EV is

voltage protection in6%3:1.106, which prevents overcharging the battery system.

the EV supply equipment at side B

supplyequipment shall trigger an error shutdown in 50 ms or less if the present
B of the target voltage of the EV is less than the applicable minimum voltage of
equipment at side B for more than 3 s. See Formula (CC.12).

blicable
he EV,
voltage
V. See

cC.11)

5sed in

side B,

reached.

11 The present voltage at side B is less than the applicable minimum voltage of

voltage
the EV

where
VEVsSE_

Vevse_

Error shutdown if

MiN(Vevse_Measured: VEV_Req) < VEVSE_MIN (CC.12)

for more than 3 s

Measured IS the present voltage at side B, expressed in volts;

MIN is the applicable minimum voltage of the EV supply equipment at side B,

expressed in volts;
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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).

Error shutdown

if VEVSE Measured 2 VEVSE_MAX CC.13)

for more than 400 ms

where
VEVSE Measured 1S the present voltage at side B, expressed n. volts;

VEVSE_MAX is the applicable maximum voltage of~the EV supply equipment at side B,
expressed in volts.

CC.5.5{13 Limitations due to the applicable mihimum power 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 currenit of the
EV were 0 A, if

— the|target power of the EV is less than the applicable minimum power of the EV|supply
equlipment at side B, or

— for more than 3 s, the present voltage at side B multiplied by the target current of the EV is
lesq than the applicablesminimum power of the EV supply equipment at side B.

See Formula (CC.14).

Ievse_Target = 0 A if PEy Req < PEVSE_MIN: OF

CC.14)
Ig4sE Target = 0 A if VEysE Measured * TEV_Req < PEvse_min for more than 3 s
where
IeVSE_Target is the target current of the EV supply equipment at side B, expressed in
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 side B,

expressed in volts.
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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 limit the target power of the EV supply equipment at side B to the minimum of the following

values:
— applicable maximum power of the EV;
— applicable maximum power of the EV supply equipment at side B.
See Formula (CC.15).
Pevse_Target = MIN(PEy_max: PEvse max) if Min(Veyse measured X /EV_Req
VEV_Req * IEV_Req: PEV_Req) > MiN(PEy max: ReySE MAX)
CC.15)
with Pgy yax = Max(Pey_max_cpp: VEv max.epp * lEv_mMax_cpD)
where
VEVSE Measured IS the present voltage at side.B, expressed in volts;
VEV Ref is the target voltage of the EV, expressed in volts;
IEv Red is the target current ©f the EV, expressed in amperes;
PEVSE_[rarget is the target power of the EV supply equipment at side B, expressed in watts;
Pevse Max is the applicable maximum power of the EV supply equipment at pide B,
expressediin watts;
Pey Rehy is the target power of the EV, expressed in watts;
Peyv_mAX is:the applicable maximum power of the EV, expressed in watts;
Vev_mAx_cpD is the rated maximum voltage of the EV in ChargeParameterDiscovéryReq,
expressed in volts;
Tev_mak ePD 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
check.

b) Finished: The EV supply equipment has finished the compatibility check.

The vglue in parameter "ResponseCode", sent by the EV supply equipment\\n” message
ChargelParameterDiscoveryRes <3b>, depends on the following.

c) PK: No error.

d) FAILED_WrongChargeParameter: Error message to indicate thatthe EV and EV|supply
equipment are not compatible.

e) FAILED_X: Error message by another cause.

The EV] should perform its own compatibility check based onthe parameters communicated by
the EV| supply equipment in message ChargeParametetDiscoveryRes <3b>. If one| of the
followirjg conditions is not met, the EV can either maintain or update the values sent to[the EV
supply equipment to reach compatibility:

f) Vev_max_cpp 2 VEvse_MIN_cPD;
9) fev max_cpp 2 JEVSE_MIN_cPD’
h) Pev_max_cpb 2 PEVSE_MIN_CPD-

The mgssage sequence for the compatibility check, based on ISO 15118-2:2014 and DIN SPEC
70121:R014, is described in the following steps.

1) Thg EV shall send a ChargeParameterDiscoveryReq <3a> message using the¢ rated
maximum voltage, current 'and power of the EV:

a) Vev_max_cpb T ¥EV_MAX_RATED:
b) fev max_cre-T TEV_MAX_RATED:

¢) Pev_ma%_¢Pp = PEV_MAX_RATED-
2) Wheén ,a ChargeParameterDiscoveryReq <3a> message is received by the EV|supply

equlipnient, the EV supply equipment shall send a ChargeParameterDiscoveryRes <3b>
meWWWWWWmWQyReq

<3a> message, with the following parameters.

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 Pgy max is communicated by the EV and Pgy, pax is not 0, then

Pey_max = PEv_MAX_cPD-

NOTE 1 Setting the rated maximum power of the EV to 200 kW improves interoperability with EVs based

on IEC 61851-23:2014.
Vevse_miN_cPD = VEVSE_MIN_RATED-
Tevse_miN_cpD = IEVSE_MIN_RATED.

Peyse_MIN_cpPD = PEVSE_MIN_RATED.

EVSE_MIN_CPD IS not covered by some digital communication standards.

Parameters EVSEProcessing, EVSEStatusCode and ResponseCode are based
following conditions.

- Vevse_mIN_RATED < VEV_MAX_CPD-

~  Ievse_mIN_RATED < lEv_MAX_cPD-
- If Pey max cpp IS not communicated by the EV or Py pqax, &b is 0, then

Peyse miIN_RATED < Max(Vey max_cpp * v max_cpps 200 kW), or
- If Pey max cpp IS communicated by the EV and Pgy~yxx 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" = ‘FAILED<WrongChargeParameter’, and
— trigger an error shutdown acgording to CC.3.4 and IEC 61851-24.

NOTE 3 A message with "ResponseCode" = 'FAILED_’ ends the compatibility check and tri
error shutdown.

i) If all the conditions abeve are met and the EV supply equipment has dete
error, the EV supply.equipment shall

— set "EVSEPRrocessing" = ‘Finished’
— set "EVSEStatusCode" = ‘EVSE_Shutdown’

— set "ResponseCode" = ‘FAILED’ (unless a specific error requires another
and

— trigger an error shutdown according to CC.3.4 and IEC 61851-24.
i) Jf.all the conditions above are met and the EV supply equipment does not

on the

ggers an

cted an

value),

have to
in the

dUpdate its energy transfer parameters, does not have to remain

ChargeParameterDiscovery cycle, and has not detected an error, the EV
equipment shall

— set "EVSEProcessing" = ‘Finished’

— set "EVSEStatusCode" = ‘EVSE_lIsolationMonitoringActive’,
‘EVSE_Shutdown’ (in case of an error),

— set "ResponseCode" = ‘OK’, and

— continue with step 5) in this sequence.

supply

or

iv) 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.

This enables the EV and the EV supply equipment to update their energy transfer
parameters if necessary The EV Qllpply pqnipmpnt may rpquirp cyclic
ChargeParameterDiscoveryReq/Res messages while it waits to updaterits rated
limits or other reasons. For example, waiting for load management controls, [vehicle
connector locking issues, etc.

h) |Jf the EV supply equipment wants to trigger a pause before cable-check phasg, as it
cannot perform the cable-check phase at this moment in time, the EVM'supply eqlipment
shall, in parameter "EVSEStatus”,

- set "EVSENotification" = ‘StopCharging’, and
- set "NotificationMaxDelay" = 0.
See also CC.3.5.2.

i) |f the EV supply equipment wants to trigger a pause before energy transfer gnd can
berform the cable-check phase, the EV supply equipment shall, in parfjameter
'EVSEStatus”,

- set "EVSENotification" = ‘StopCharging*~and

- set "NotificationMaxDelay" > 0.

t is recommended to use 300 s for the "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 "EVSENotificationj*= ‘None’, and
- set "NotificationMaxDelay" = 0.
See also CC.3.2!

When the EV reeceives a ChargeParameterDiscoveryRes <3b> message with pafameter
"EVISE_Processing" = ’Ongoing’, the EV shall send a ChargeParameterDiscoveryReq <3a>
megsage _((if* necessary, the EV may wupdate the parameters irf this
ChgrgeParameterDiscoveryReq <3a> message, based on the values received|in the
preyious.ChargeParameterDiscoveryRes <3b> message), with the following conditigns.

a)

< 1 < T
EVSE_MIN_CPD EV_MAX_CPD EV_MAX _RATED"
b) Ievse miN_cPD < JEv_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),
complying with the timing requirements (for example, digital communication timeouts) of the

Sel cotad diaital communication standard
getea—agHar— oAU EaHOR-SahRaara-

Regume at step 2) in this sequence.

Aftgr the EV supply equipment has sent its definitive values for the parameters;in message
ChgrgeParameterDiscoveryRes <3b> with "EVSEProcessing" = ‘Finished”) ‘the ENV shall
verify that, before sending the CableCheckReq <4a>, the values in the response message
conmply with the following conditions.

a) Vevse_MIN_cPD = VBattery < VEVSE_MAX_CPD-

NOTIE 6 Vaattery could be less than the present voltage of the battery system-if the EV supports energy transfer

with|a lower present voltage at side B. For example, by using a DC/DC{PEC"
b) Yevse min_cpPp = lEv_MIN_RATED = /EVSE_MAX_CPD-

¢) Pevse MIN_cPD = PEv MIN_RATED = PEVSE_MAX CPB-

d) [ResponseCode" = ‘OK’.

If thie conditions are not met, then the EV shaltitrigger an error shutdown according to|CC.3.4
and| IEC 61851-24.

Theg applicable maximum values sent ipp€urrentDemandRes <7b> messages during|energy
transfer shall be less than or equal to.the negotiated maximum values sent by the EM supply
equipment in the last ChargeParameterDiscoveryRes <3b> message.

If the EV supply equipment sept:ChargeParameterDiscoveryRes <3b> with parametgrs:
— [|'EVSENoaotification" = 'StopCharging’,
— ['NotificationMaxDelay" = '0',

— [|EVSEProcessjng")= 'Finished’ and
— |'ResponseCade" = ‘OK’

and| meets -all~conditions 5) a), b), c¢), d), then the EV shall not send messages
CahleCheckReq <4a> and PreChargeReq <5a>, but instead the EV shall

— |f L using 1SO 15118-2:2014: send message PowerDeliveryReq <6a> with
'ChargeProgress" = 'Stop’ as the next message to skip the cable-check and prejcharge
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
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VEVSE_MAX_CPD"

Ievse_max_cpD:

PEyse_max_cPD-

VEvseE_MIN_cPD:

maximum voltage of the EV supply equipment at side B communicated in
ChargeParameterDiscoveryRes (for example, EVSEMaximumVoltageLimit

in 1ISO 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 1ISO 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)

minimum voltage of the EV supply equipment at side B communicated in

Tevse_§

Peyskg |

NOTE 7
EV par

Vev_maA

VBattery:

Tev_ma
Tev_mIN
Pey mA
Pey mA
Pey wmi

VEV_MA

Tev_ma

Pey mA

HIN_CPD*

MIN_CPD*

X_RATED-

_RATED:*
| RATED:
X:

X_RATED"
\_RATED"

X_CPD-

_CPD*

X <epb-

Peyse min_cpp 1S not covered by some digital communication standards:

bmeters used in 1) to 5):

—— EVMaximumPowerkimitin SO 45448-2:2044 and DIN-SPEC 70421

ChargeParameterDiscoveryRes (for example, EVSEMinimumVolia
in ISO 15118-2:2014 and DIN SPEC 70121:2014)

minimum current of the EV supply equipment at side B communidg

ChargeParameterDiscoveryRes (for example, EVSEMinimumCurrg
in ISO 15118-2:2014 and DIN SPEC 70121:2014)

minimum power of the EV supply equipment at side-B communig
ChargeParameterDiscoveryRes

rated maximum voltage of the EV
present voltage of the battery, system
rated maximum current of the EV
rated minimum current of the EV
maximum power of-the EV

rated maximum power of the EV
rated minjmum power of the EV

maximum voltage of the EV in ChargeParameterDiscoveryR¢
example, EVMaximumVoltageLimit in 1ISO 15118-2:2014 and DIN
70121:2014)
maximum current of the EV in ChargeParameterDiscoveryR¢{
example, EVMaximumCurrentLimit in ISO 15118-2:2014 and DIN
70121:2014)

maximum power of the EV in ChargeParameterDiscoveryReq (for e

geLimit

ated in
ntLimit

ated in

eq  (for
SPEC

eq  (for
SPEC

ample,

CC.5.7 Considerations for CCM, CVM and CPM (informative)

1:2014)

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
means that the uncontrolled target value will vary according to the physical characteristics of
the sid¢ B. For example, if the EV supply equipment is in CCM, the present voltage-at side B
will be the present voltage of the battery system plus the voltage drop between the_side’ B cable
assembly, vehicle inlet and conductor impedances to the battery system. In CVM,\the present
current|at side B will depend on the impedance seen by the EV supply equipment-at the vehicle
connecfor. If the EV disconnection device is closed, the impedance at the vehicle conneg¢tor will
vary with the internal battery system resistance, X-capacitance, Y-capacitance, side B cable
assembly impedance, impedance of the internal DC conductors,k ©@f;“the EV, additional
accesspries connected to the side B during energy transfer, among other parameters.

During [cable-check phase and pre-charge phase, the limits of th€ present current at side B are
defined in CC.4.1.2 and CC.5.1, respectively. If a higher present current at side B is heeded
due to the load or errors on side B, then the EV supply eqdipment switches to CCM to fulfil the
limitatign requirements for the present current at side B;

Changihg between CCM, CVM, and CPM may causéyunwanted high current spikes and(ripples
at the gresent current at side B due to the switching of the control loops. Specific requirements
to limitfthese spikes, due to mode switching, are*under consideration.

For FP[ to a battery system, it is good practice that the EV puts the EV supply equipment in
CCM. Then, the EV controls the target-current of the EV based on its internal CVM, as|the EV
has full control of the present current at side B until the end of the communication sess|on.

If the tgrget voltage of the EV is_within the switch over border between CCM and CVM (nmeaning
it is unglear if the EV supply equipment is in CCM or CVM), then, depending on the deviation
of the present voltage at-side B, it is possible that the battery system voltage does nqgt reach
the target voltage of the EV, or the battery system voltage can be more than the target poltage
of the RV, as long as_the present voltage at side B is less than the rated maximum voltage of
the EV| See 1011.2:2 for the requirements of the voltage deviation at side B and CC|6.4 for
the me@asurement accuracy.

When the’/EVsupply equipment and the EV are in the same control mode (CVM or CCM)) at the
same timeYthe two control loops will try to regulate the target current/voltage of the EV|supply
equipment at side B with the present current/voltage at side B and the target current/voltage of
the EV, respectively. This may cause unstable control loops and result in large deviation and
ripple in the present current at side B.

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 of the
EV are at the switching borders of the different modes.

The range where the EV supply equipment can stay in the CCM is defined by the formula in
101.1.2.2.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 283 -

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 EV plus
50

See Fofmula (CC.16).

Vevse_out < Max(110 % * Vey_wax_cpps Vev_max_cpp + 90'V) CC.16)

where
VEVSE put is the present voltage at side B, expressed in volts;

U

Vev MAx cpp I8 the maximum voltage of the _EY, communicated in the last
ChargeParameterDiscoveryReq message,.expressed in volts.

Complignce is checked by CC.7.5.9.

CC.6.2| Side B current regulation

When |n CCM, the EV supply equipment’shall control the present current at side [B. The
maximym allowable deviation between.the present current at side B and the target cufrent of
the EV|is:

— 1150 mA DC when the target:current of the EV is <5 A DC;

— +1,% A DC when the target current of the EV is 25 A DC but < 50 A DC;

— 13 % of the target current of the EV when the target current of the EV is > 50 A DC.
If the dccuracy requitements cannot be met for the lowest currents, the applicable mjnimum
current| of the EXY.supply equipment at side B may be set to values where the EV|supply

equipmient can(mget the requirements. If the target current of the EV is less than the applicable
minimum current of the EV supply equipment at side B, see CC.5.5.7.

Comp[i::nr‘n is checked hy CC.Z.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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Overcurrent protection of side B

supply equipment shall provide an overcurrent protection to protect the side B.

If one or both of the following conditions are continuously fulfilled for a duration of 0,5 s, the EV
supply 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.

NOTE

Compli

CC.7

CC.71

Definiti

The va

EV
Charg

All digi
standa

max- rated maximum current 6£EV simulator.

or the protective measures in the EV, see ISO 17/409:2020, 6.2.

bnce is checked by design review.

General test conditions

Operating points — Definitions
bns of variables are as follows:

 target: target voltage of the EV simulator, sent to the<EV supply equipment viz
munication;

target: target current of the EV simulator, senttfo“the EV supply equipment vig
munication;

SE_sideB: Voltage at side B measured by the EV simulator;
bE_SideB: Current at side B measured by 'the EV simulator;

max. rated maximum voltage of EV-simulator;

ues for Vey max and Igy ;max Shall be set to the maximum corresponding values

upply equipment, *transferred via digital communication (for e
ParameterDiscoveryRes) unless otherwise specified.

ds DIN SPE€ 70121:2014 and ISO 15118-2:2014.

digital

digital

5 of the
ample,

al communication shall be according to IEC 61851-24, which includes the applicable
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VA
VEVSE_max [~==-- @
OoP2 OP3
Peyse max
OP4
_ TP
VEVSE intended [====—f-=====--==-=---------------oooomooo X
1
|
]
|
|
|
|
|
|
|
]
|
|
1
|
]
|
1
|
1
|
1
|
1
I
)
|
VEVSE_min L ®
! 1 OP5
| 1
PEVSE min ! i
l !
! 1
! 1
! 1
! 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 side B
IEVSE_min rate_d minimum_current of the EV supply oP2 VEVSE_maX and IEVSE_min
equipment at.side B
TevsE_intended tgrget ourrent of the EV supply equipment at OP3 VEVSE max and Peyse_max
sideyB.for the test point TP
VEVSE_r ax rate.d maximum voltage of EV supply equipment OP4 IEVSE_maX and PEVSE_maX
at side B
VEVSE_r in rate_d minimum voltage of EV supply equipment  OP5 VEVSE_min and IEVSE_maX
at side B
VevsE_intended tgrget voltage of the !EV supply equipment at OP6 VEVSE min and PEvSE min
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

equipment at side B

Figure CC.22 — Operating points

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
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

A test point TP defines the intended operating voltage and operating current which is needed
to run g specific test.

CC.7.2| Standard test setup

Figure 131 shows the standard test setup for system C.

CC.7.3| Definition of measured values at side B
The mdasured values at side B are defined as follows:

— VEJSE sideB Dc- Measured voltage at side B Vgyge gigeg-averaged (RMS or mean) over a
measurement duration of 1 s or more;

—  VEeVsE_rip: absolute maximum limit in Ve, t0-peak<@fall voltage ripple componentg of the
measured voltage at side B Vg g sigep in the frequency range < 150 kHz;
— JIgv$E sideB Dc. Present current at side B _Jgyse sigeg @veraged (RMS or mean)|over a
megsurement duration of 1 s or more; B
= Iip flow: absolute maximum limit in Agea to-peak Of all current ripple components| of the
measured current at side B Igygg gigep in the frequency range < 10 Hz;

= Ijp |mig: absolute maximum limit- in Apea.t0-peak OF all current ripple components| of the
measured current at side Bgysg sigep in the frequency range < 5 kHz;

= Iiip |nigh: absolute maximum limit in Ajgax topeak O all current ripple componentsl of the
measured current atiside B Ipygg gigep in the frequency range < 150 kHz.

For ripple components; all filtering shall be done with a first order filter, and the values ghall be
measuilled over alduration of 10 s or more.

CC.7.4| Exemplary approach to set a test point in CCM

In orde approach ¢ ific test poi in CC

step numbers refer to Figure CC.23 and Figure CC.24:

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 does 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 that,
the need to adjust U4 in step 3 will also be small.
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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;

Tey_min = 0,8 X IEySE min;

PEV_max =1,2x PEVSE_max.

The EV supply equipment shall have successfully communicated the following properties to

the

c) Continue the normal startup sequence up to t = t9. Then close/S717 and S18. Conti

normal startup sequence until the EV supply equipment has communicated that it i
bnergy transfer with the message "PowerDeliveryRes™<6b> (that is, between t 4 t9 and

for
t=

Use the following parameter in  the message  "PreChargeReq"
EVTlargetVoltage = VEV_target = VPre-charge

Step 2:

EV simulator with the message "Ch:argpParampfprnicrnvprprc" <3h>-

VEVSE_min;
VEVSE_max;
[EVSE_min;

(EVSE_max;

PLVSE

_max.

11 according to CC.3.2).

hue the
5 ready

<ba>:

a) Redquest target values with -the following parameters in the message

uCu

Thg EV simulator shall periodically issue target current and target voltage request
megsage "CurrentDemandReq" <7a> after each "CurrentDemandRes" <7b>.

b) Wa

Step 3:

Measune\V48 = VEVSE_SideR_DC and adjust Ut4 with a slew rate of < 1 V/s until

FrentDemandReq" <7a> according to DIN SPEC 70121:2014 or ISO 15118-2:20
EVTargetCurrent = gy target.= 7EVSE_intended:

FVTargetVoltage = Vey target = 1.2 * VEVSE_max (to allow for CCM);

EVMaximumVoltagekimit = Vigy ax-

[t until tranSition to Jgysg intendeq IS finished.

4:

5 in the

VEVSE_sideB_DC = VEVSE_intended_1 * 10V DC

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
, TP
VEVSE_intended [~ ;é _______________ ¥v3
\ I
, / __________________ o
Vpre-charge@=-----""""" E
1 s
VEVSE| min : |
: 1 OP5
TeysE-min IevSE 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
Peyse max
, TP,
VEVSE_intended_2 [~====1~======"="========---- X
||
y e ®
Vpre-charge @----"1"""~ / i 4 OP4
3 | /
v, T P e é ;
E\/QE_ vl _'1 ? TP1
1 5
: OT/ PEySE_min i
VevSE \min [===-- Ha : ®
i oP6 ; | OP5
.| : : -
Ievse_min IEVSE_intended Tevse_max I
IEC

Figure CC.24 — Approaching multiple test points TP, CCM (example 2)

CC.7.5| Test cases

CC.7.5{1 Compatibility check

CC.7.5(1.1 Reference requirements

This te$t case considers the following requirements:

— 6.3]1.104 Compatibilityxcheck;
— CCJ3.2 Normal startup;

— CCJ3.3 Normal shutdown;

— CCJ5.6 Compatibility check.

CC.7.5{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.


https://iecnorm.com/api/?name=39c043477aa25dd482345182fb4c7b8d

- 290 - IEC 61851-23:2023 © IE

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:

C 2023

1) send message "ChargeParameterDiscoveryReq" <3a> containing the following parameter:
EVMaximumVoltageLimit = max (Vgysg min — 10 V DC, 0 V DC);

2) proceed with the digital communication according to each standard.

CC.7.5
To con

— the
acc

— the
<3b

— V8
CC.7.5
CC.7.5
This te
- cC
CC.7.5

Check

CC.7.5

Standa

CC.7.5

None.

CC.7.5

1.7 Expected results

sider the test as passed,

brding to each standard,

EV supply equipment shall respond with message "ChargeParameterDiscove
> with parameter "ResponseCode" = ‘FAILED_WrongChargeParameter’, and

<60V DC.

2 Normal startup

2.1 Reference requirements

5t case considers the following requirements:
3.2 Normal startup.

2.2 Description

f the EV supply equipment performs a normal startup according to Table CC.8.

2.3 Test setup

rd test setup.

2.4 Preconditions

2.5 Definitions and calculations

EV supply equipment shall not proceed with the next message via digital communication

tryRes"

None.

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

equipm

1) Set

ent supports.

Ur4 = 0V DC and close S¢19.
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2)

3)

4)
5)

6)

7)
8)

9)

10) Send a message "PowerDeliveryReq" <6a> with parameter "ReadyToCharge" = ‘Trye’.

11) Apgroachjthe test point TP according to CC.7.4 applying step 2 and step 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, see
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.
Establish digital communication as defined in IEC 61851-24.

Send the message "ChargeParameterDiscoveryReq" <3a> with the following pargdmeters
(amongst others):

— EVMaximumCurrentLimit = pysg max;

- EVMaximumVoltagelLimit = Veysg max.

Chgck if expected results 3) are achieved.

Lock the vehicle connector without closing Sy,2 (CP remains in state B).
Check if expected results 4) are achieved.

Close S,,2 (CP change from state B to state C/D).

Send one or more "CableCheckReq" <4a> messages.

Chgck if expected results 5) are achieved.

Send one or more "PreChargeReq" <5a> messages with following parameters:
— [EVTargetCurrent = Igy target = 2 A;

— EVTargetVoltage = VEV_target = VEVSE_mid-

Set|Ut4 = VEVSE_mid-

Chdck if expected results 6) arelachieved.

If the absolute voltage diffefence between V111 of the test load and V8 is <20 V D¢, S17
and S;18 shall be closed’(see t9).

Thg EV simulator may) adapt the target voltage of the EV with cyclic "PreChargeRg¢q/Res"
<5a>/<5b> messages to compensate for voltage deviation.

Chgck if expected results 7) are achieved.

Chgck.if expected results 8) are achieved.

CC.7.5.2.7 Expected results

1)

2)

3)

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> with
the following parameters:

— EVSEMaximumVoltageLimit;
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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).

The EV supply equipment shall not send the f|rst "CabIeCheckRes" <4b> message and shall
» t5).

gending
>60V

Theg EV supply equipment shall check the functionality of the IMD and the’ ihsulation|of side
B. The EV supply equipment shall continuously report the insulation‘state with pafameter
"EV[SElsolationStatus" according to CC.4.1.4, "EVSEProcessing” = 'Ongoing', and
"EVISEStatusCode" = 'EVSE_lsolationMonitoringActive' in message "CableCheckResg" <4b>
(see¢ t4 » 16).

The present voltage at side B Veysg sige_pc Shall be accarding to the negotiated maximum

voltage values communicated in the last set of LhargeParameterDiscoveryReq/Res
megsages according CC.4.1.2:

VEVSE_Cab|e_Check = mil’l(VEV_max_CPD +50V DC, VEVSE_max_CPD’ 500V [)C), if
VEV_max_cpp <900V DC, or

VEVSE_cable_Check = MIN(1,1 % Vey max(epp: VEVSE max_cpPp): if VEV max_cpp T 500V
DC

where

VEV max_cPD: proposed negotiated maximum voltage at side B communicateq by the
EV in the last message "ChargeParameterDiscoveryReq" <3a>;

VEMISE_max_CPD: proposed” negotiated maximum voltage at side B of the EV|supply
equipment communicated in the last ChargeParameterDiscovieryRes
<3b>;

VEVISE cable Check--Present voltage at side B during the cable-check phase.

Durjng the cable-check phase, the deviation of the Veyse caple check Shall be legs then
+5 Yo of the Vgy max cpp OF less than 2 % of the Veyse max cpp, Whichever devigtion is
smgllery

Aftgricompleting the cable-check phase, the EV supply equipment shall send message
"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) 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).

8) 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
CurrentDemandRes<7b>:

— |ts present current and voltage at side B;
— |ts applicable maximum/minimum current and voltage at side B;
— |ts present status (see t11 » t12).

CC.7.5{3 Wake up of EV supply equipment by EV

CC.7.5(3.1 Reference requirements

This te$t case considers the following requirements:

— CCJ5.2 Sleep mode and communication session restart methods.
CC.7.5|3.2 Description

Reactign on wake up action performed by EV afterithe EV supply equipment entered sleep
mode.

CC.7.5(3.3 Test setup

Standafd test setup.

CC.7.5|3.4 Preconditions

None.
CC.7.5/3.5 Definitions’and calculations
Definitipn of intended*test point:

TP = (IEvsE ntended / VEVSE_intended) With:

— Iev$Edintended = TEVSE_min

—  VEVSE intended — TEVSE min ! IEVSE_min
TP equals to OP1.

CC.7.5.3.6 Actions
1) Approach test point TP according to CC.7.4.

2) Send message "PowerDeliveryReq" according to IEC 61851-24 with the parameter
"ChargeProgress" = ‘Stop’.

3) Wait for the "PowerDeliveryRes" message.

4) Send message "SessionStopReq" according to IEC 61851-24 with the parameter
"ChargingSession" = ‘Pause’.

5) Wait for "SessionStopRes".
6) 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
oscillator, 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.7.5.4.1 Reference requirements

This te$t case considers the following requirements:

— 6.3]1.105 De-energization of the power supply to the EV;
— 6.3[1.113.4 Emergency shutdown;
— CCMW.3 Loss of electrical continuity of the control pilot conductor.

CC.7.5[4.2 Description

EV sugply equipment emergency shutdown in case of losing«tie electrical continuity of the
control|pilot conductor (CP change from state C to states A or‘B).

CC.7.5{4.3 Test setup

Standafd test setup.

CC.7.5|4.4 Preconditions

Based pn the data sheet of the EV supplytéquipment, the EV simulator shall communiqate the
followirg properties with the message "ChargeParameterDiscoveryReq" <3a>:

- Ve max = 1.2 * VEvsE_maxi
= VeV min = 0.8 * VEysE min)
— Igy|max = 1.2 X Ipysg smaxs
— Igy|min = 0.8 X Ig\isg min:
- PEV_max =1,2% PEVSE_max-

The EV| supplyequipment shall have successfully communicated the following properties to the
EV simplator with the message "ChargeParameterDiscoveryRes" <3b>:

= VEVSE mim
VEVSE_max:
- Ievse_min

TevsE_max
— PEvysE max:

CC.7.5.4.5 Definitions and calculations

Definition of intended test points:

TPy = (Ievse_intended_1/ VEVSE._intended_1) With:

— Ievse_intended_1 = JEVSE_max
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—  VEVSE_intended_1 = PEVSE_max / TEVSE_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:
- EVSEintended—3 =0ADC

=y HHEeH

= VEvVSE_intended 3 = VEVSE min * 12 X (VevsE max — VEVSE_min)

Further definitions:

= VEVSE_mid = Vevse_min * 112 X (VEvse_max — VEVSE_min)
CC.7.5|4.6 Actions
Each of the following cases shall be tested.

1) CP|change from state C to state A during the cable-checkphase

— ['he normal startup sequence shall be successfully done until t = t4 accorfling to
Figure CC.5.

— Ppen S;3 and check expected results.

2) CP[change from state C to state A during the{pre-charge phase
— Approach test point TP3 according to:CC.7.4.
— Ppen S;3 and check expected resuits.

3) CP[change from state C to state Aiduring the energy transfer stage at TP,

— Approach test point TP1.-aceording to CC.7.4.
— Ppen S;3 and check expected results.

4) CP [change from state~C'to state A during the energy transfer stage at TP,

— Approach test peint TP2 according to CC.7.4.
— Ppen S;3(and check expected results.

5) CP [changexfrom state C to state B during the energy transfer stage at TP,: see 3)

- [PpenS\2 in the EV simulator and check expected results.

6) CP change from state C to state B during the energy transfer stage at TP,: see 4)

— Open S,,2 in the EV simulator and check expected results.

NOTE 1 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.

NOTE 2 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.7.5f(5-t—Referencerequirements

This te$t case considers the following requirements:

— 6.3]1.2 Continuous continuity checking of the protective conductor;
— 6.3/1.113.4 Emergency Shutdown;
— CCJH.7 Loss of electrical continuity of the protective conductor.

CC.7.5(5.2 Description
Emerggncy shutdown in case of loss of protective conductor ¢ontinuity. This test case japplies

to EV dupply equipment with a rated maximum voltage of the . EV supply equipment at side B =
60 V DC.

CC.7.5(56.3 Test setup

Standafd test setup with switch S;28 to break.the protective conductor continuity in fthe EV
supply pquipment side.

This test requires the EV supply equipnient to be modified as shown in the test setup.

CC.7.5|5.4 Preconditions

None.
CC.7.5|5.5 Definitions’and calculations
Definitipn of intended*test points:

TPy = (levsE.intended 1/ VEVSE_intended_1) With:

— feysE intended 1 = PEVSE_max ! VEVSE max

YEVSE_intended_1 — YEVSE_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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.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

der

ived from the transition in V1)

4) Check if the expected results are achieved.

CC.7.5

The E
supply

—  turn

— red

after tCP open’

— red

lesq after i1cp gpen, and

— red

DC+ and protective conductor to < 60 V DC in 1 150 ms or less after icp open-

CC.7.5
CC.7.5

The tegt points TP, for the test is shown in kigure CC.25.

5.7 Expected results

supply equipment shall perform an emergency shutdown. That means that
equipment shall

ice its present current at side B to <5 A DC and disable its side”B in 170 ms

ice the present voltage at side B between DC+ and DC- foy< 60V DC in 1 15

ice the present voltage at side B between DC+ and protective conductor, and b

6 Rated EV supply equipment values at:side B

6.1 General

off its CP oscillator to indicate an emergency shutdown in 160 ms or less after ¢

the EV

P_open:’

or less

D) ms or

etween
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VA
VEVSE_max [~~~ L
OoP2=TP, OP3 =TP4 PEVSE_max
OP4=TP,
OP1=TP,
/ Peyse_min
VEVSE_min |====~ -0 ban
i OP6 = TPg I OP5=TP;
Tevse_min Tevse_max I

IEC

Figure CC.25 - Test points TP,

101}].1.1 Operating ranges for:\veltage, current, and power at side B;
101}.1.2.1 Side B current regulation in CCM;
101}.1.5 Periodic and-random deviation (current ripple in CCM);

CCJ5.5.7 The targét current of the EV is less than the applicable minimum current of|the EV
supply equipment at side B;

CCJ5.5.8 The\target current of the EV is more than the applicable maximum currenf of the
EV bupply-equipment at side B;

CCJ5.5.9-The target voltage of the EV is less than the present voltage at side B;

CCSS1G ThU taluct VU:thC Uf thc E‘VI ;b murc thall thU Illd}\;lllulll vuitayc “Ill;tb,
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=39c043477aa25dd482345182fb4c7b8d

IEC 61851-23:2023 © |IEC 2023 - 299 -

CC.7.5.6.3 Description

Part 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.

Part B:

Test if ]he EV supply equipment delivers the expected current and voltage at side B_if)th¢

current

CC.7.5

Standa

CC.7.5

None.

CC.7.5

or voltage of the EV values are outside the operating range of the EV supply-equ

6.4 Test setup

rd test setup.

6.5 Preconditions

6.6 Definitions and calculations

In this fest case, certain properties of the EV supply.equipment are tested at specific tes

TP, at
of targq

he edges of the operating range of the EV/,supply equipment, with specific combi
t current and voltage of the EV.

In this :I‘est case, certain properties of the\EV supply equipment are tested at specific tes

TP at t

Definiti
TP, = (

e edges of the operating range-of the EV supply equipment.

bn of test points TP:

EVSE intended_1/ VEVSE_intended_1) With:
(EVSE_intended_+={EVSE_min
VEVSE_intended 1 = PEVSE_min / TEVSE_min

TP, corresponds to OP1.

(EVSE jintended_2 / VEVSE_intended_2) With:

[E\/le intended 2 = ]E\/QE min

e target
pment.

[ points
hations

[ points

VEVSE_intended_2 = VEVSE_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:
— Ievse_intended 5 = JEVSE_max

VEVSE_intended_5 = VEVSE_min
— TP, corresponds to OP5.

TPg = (lEvsE_intended 6 / VEVSE intended_6) With:
—  JEVSE_intended_6 = PEVSE_min / VEVSE_min
— VEVSE_intended_6 = VEVSE_min
— |[TPg corresponds to OPG.

Calculdtions done continuously during the measurement duration of each TP,:

— Detprmine the absolute present current at side B deviation;

Iyeu abs = | levse_sides_pc — eV target] OF Jev target S50°A DC
— Determine the relative present current at side B deviation:

Igeu rel = | Ilevse_sides_bpc — eV target| / TEV target fOF IeV target > 50 A DC
— Detprmine the present power at side B:

Pevise_sideB_DC = VEVSE_SideB_DC * /EVSE SideB_DC

CC.7.5|6.7 Actions

The EV simulator shall cyclically send "CurrentDemandReq" <7a> messages with a cyd
of 1 s of less in order to enable the'EV supply equipment to communicate its (potentially |

applicaple maximum and minimym values in "CurrentDemandRes" <7b>.

Generdl description of test case and specification of parameter values:

The sefjuence ofthe test points can be optimized for the test load. Delay times betwg¢

commujnicationssessions can be used for example, for cooling down the test load.

The tedt of 'each test point consists of two main parts a) and b) as follows:

le time
pdated)

ben the

a) test of the side B of the EV supply equipment in CCM at test points located at the boundary

of the operating range;

b) test of the reaction of the EV supply equipment on a target values outside the operating

range in CCM .
Actions for Part A)

1) Approach a test point according to CC.7.4.
2) Measure Ipysg sideB_DC: rip_low: Zrip_mid @Nd g high-

3) Receive IEVSE_measure and VEVSE_measure'
4) Perform calculations to be done for each test point TP,,.

5) Check if expected results for part a) are achieved.
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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

7) Reqg
by 3
in T
8) Che
CC.7.5

Part A:
For Igy,

Idev

For 5 A

Idev

For Igy

Idev

Test point | EVTargetCurrent =Igy ., .. FyTeroetiotase ® eu tron
(to allow for CCM)
1P, 0.8 % [eyserommny L2 Leysemax
TP, 0,8 % IgysE_intended 1.2 % Veyse_max
TP, 1,2 % IgysE_intended 1.2 % Veyse_max
TP, 1,2 % Igyse_intended 1.2 % Veyse_max
TP, 1,2 % Igyse_intended 1.2 % Veyse_fax
TPg 0,8 % Igyse_intended 1.2 % VeVSE) max

able CC.21.

6.8 Expected results

SE_target_n <5ADC:

150 mA DC.

<
| abs_n =

< 1,5 ADC.

| abs_n

SE_target_n >50 A DC:

£3 %.

| rel_n

The cu

< ]EVSE_target_n <50ADC:

ck if expected results for part b) are achieved.

rent ripple shall meet the limits in Table CC.22.

uest a target current of the EV outside the operating range of the EV supply eqdipment
ending "CurrentDemandReq" <7a> messages with/the' new parameter values specified

Table CC.22 — Current ripple limits

Current ripple, A eak-to-peak
200 A
1 . <200 ADC 1 . > 400 ADC
EVSE_SideB_DC DC < Ieyse siges_pc S 400 A DC EVSE_SideB_DC
Lo low <15 = (/levse_sides_pc * 0,75 %) = (leyse_sides_pc X 0:75 %)
Lip_mia 6,0 6,0 < (evse_siges_pc * 1.5 %)
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
EVTargetCurrent and EVTargetVoltage according to Table CC.21 in the

uC £+ =Y un 2
urlClllUUllldllUl’\U\.{ vd Mo sadyrco.

— The expected results as specified in part a) shall apply.

CC.7.5|7 Protection against overvoltage at the vehicle connector
CC.7.5(7.1 Emergency shutdown caused by an overvoltage (test 1)
CC.7.5|7.1.1 Reference requirements

This tegt case considers the following requirements:

— 6.3/1.106.2 Protection against overvoltage between DC+ and DC- at the vehicle copnector
by eémergency shutdown;

- 6.3]1.113.4 Emergency shutdown.
CC.7.5{7.1.2 Description

Emergency shutdown in case the present voltage at side B is more than the thresholds in
Table 103. The EV simulator switches a voltage source, and the present voltage at|side B
becomgs more than the voltage threshold for emergency shutdown.

CC.7.5|7.1.3 Test setup

Standafd test setup.

CC.7.5|7.1.4 Preconditions

None.

CC.7.5|7.1.5 Definitions and calculations

Definitipn of times:

t is the point in time when the overvoltage condition starts

overvoltage

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(VEySE 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; 750 V) =50 V
— TP, is only applicable if Vgygg max > 500 V.

TP3 = (Ieyse_intended_3 !/ VEVSE_intended_3) With:

IevsE_intended 3 = /EVSE_intended_1

—  VEVSE intended 3 = MN(VEySE maxs 850 V) — 50 V

— TP4is only applicable if Veysg max > 750 V.

TP, = levsE_intended 4 / VEVSE._intended_4) With:

- Igy

BE_intended_4 = IEVSE_intended_1

VEVSE_intended_4 = MIN(Vgysg max; 1000 V) - 50 V

— TP4is only applicable if Veysg max > 850 V.

Target

values requested to approach test point TP:

- IEV__target_m = ]EVSE_intended_m

CC.7.5

7.1.6 Actions

1) Apgroach the test point TP, according to CC.7.4 with VEV_target 1 = min(VEVSE_maX;

sta

ting from Step 2 of the exemplary approach.

2) Increase U4 so that V8 increases in 20'ms or less to V48 =350 V + 15 V.

3) ¢

ove

voltage 1S the point in time once.V18 2 550 V.

4) Chgck if expected results are achieved.

5) Degending on the applicabjlity'of TP,, TP and TP,, repeat the test steps using:

TP

- VEV_target_Z = VEV_max_2 = min(VEVSE_max; 750 V)
- M8 =825 \V+15V

—  Jovervoltdge 'S the point in time once V8 2 825 V
TP4:

= min() 850 \)

14 )14 .
“EV_Targel_3 EV_max_3 " EVSE_max

V18 =935V + 15V

t is the point in time once V8 2 935 V

overvoltage

TPy:

VEV target4 = VEV_max 4 = min(VEVSE_max; 1000 V)
Vi8=1100V +15V

t is the point in time once V{821 100 V

overvoltage

500 V)
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7.1.7 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 7,,¢ryoitage:

— reduce its present current at side B to <5 A DC and disable its side B in 30 ms or less after

t

overvoltage’

— 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

— red

con

tOVB

CC.7.5
CC.7.5
This te

- 6.3

- 6.3]
CC.7.5

Error s

equipmlent.

The EV
than th

CC.7.5
Standa

CC.7.5

None.

CC.7.5

Definiti

ice the present voltage at side B to < 60 V DC between DC+ and the pr
ductor, and between DC- and the protective conductor in 1 010 ms or_tes

Fvoltage-
7.2 Error shutdown caused by an overvoltage (test 2)
7.21 Reference requirements

5t case considers the following requirements:

1.113.3 Error shutdown.
7.2.2 Description

nutdown in case of an overvoltage at the vehicle connector not caused by the EV,

simulator switches a voltage source and the present voltage at side B become
b negotiated maximum voltage.

7.2.3 Test setup

rd test setup.

7.2.4 Preconditions

7.2.5 Definitions and calculations

bihOf times:

tOVG

Definiti

rvoltage is the point in time when the overvoltage condition starts

on 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

tective
s after

1.106.3 Protection against overvoltage between DC+ and/DC- at the vehicle copnector
by ¢rror shutdown;

supply

S more
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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 may + 15 V.
3) fove voTtage is-the pnini‘ intime once \/IR > 1 N
4) Chgck if expected results are achieved.

CC.7.5

The EV supply equipment shall perform an error shutdown. That meansthat the EV

equipmlent shall

— reduice its present current at side B to < 5 A and disable its side B-in 1 450 ms or le
tovervoltage’

— reduice the present voltage at side B to < 60 V between DE+ and DC- in 2 950 ms
after tovervoltage’ and

— reduce the present voltage at side B to < 60 V between DC+ and the protective con

and

CC.7.5
CC.7.5
This te
- 6.3]

by error shutdown.

- 6.3]
CC.7.5

Robust
supply

CC.7.5

7.2.7 Expected results

between DC— and the protective conductor inn2'950 ms or less after /yeryoltage-

7.3 Temporary overvoltage (test 3)
7.3.1 Reference requirements
5t case considers the following requirements:

1.106.3 Protection against.overvoltage between DC+ and DC- at the vehicle co

1.113.3 Error shutdown.
7.3.2 Description

hess demonsiration in case of a temporary overvoltage which is not caused by
equipment:

7.3/3 Test setup

supply

5s after

or less

ductor,

hnector

the EV

Standa

Y 4 4
U 1ol STLUY.

CC.7.5.7.3.4 Preconditions

None.

CC.7.5.7.3.5 Definitions and calculations

Definition of times:

tOVB

rvoltage 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

- VE\I_tGIHUt = Vever

CvoLC_iax

— VBV max = VEVSE max — 29V

CC.7.5|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 chronologicalerder:
a) Mr8increases from (Veysg max — 50 V) to (Vey max + 15 V).Iint20 ms or less;
b) V18 stays on the increased level so that (V18 2 Vgy mgy)for 190 ms + 10 ms;
c) M8 decreases back to (V8 — 50 V) in 20 ms or less.
Seq Figure CC.26 for the voltage profile to be achieved.

3) fovefvoltage is the point in time once V8 2 VEV_max-

4) Chgck if expected results are achieved.

©
< A _ <20 ms S20ms_ ;.
VEV_max * BV ——— = —
Vevmax[[ (Y ~~~ 77~ N
Nev€e_max S0V [ ——~~—~

_ 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 n\/nr\/nlfngn which is not caused hy the EV/ anply nqnipm nt.

The EV| simulator modifies its maximum voltage limit sent to the EV supply equipmént'to @ value
less than the present voltage at side B.

CC.7.5|7.4.3 Test setup

Standafd test setup.

CC.7.5|7.4.4 Preconditions

None.

CC.7.5|7.4.5 Definitions and calculations
Definitipn of times:

t is the point in time when the oyvervoltage condition starts.

ovefvoltage

Definitipn of intended test point:

TP = (IEvsE_intended / VEVSE_intended With:

— IEv$E intended = TEVSE_min 0.5 * (Ieyse_max — IEVSE_min);
—  VEVSE_intended = VEVSE max — 20 V.
Target fvalues requested to approach test point TP:

= Iev|target = dEVSE_intended:

- VEV_target = VEVSE_max - 25V,

- VEV_may = VF\/_fnrgpf-

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 less

afte

rt and

overvoltage’

— 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 /y¢ryoltage-

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.

4.4 Loss of electrical continuity of the proximity detection conductor.

- 6.3]
CC.7.5

Emerg
equip

CC.7.5
Standa

CC.7.5

None.

CC.7.5
Definiti
- TP,
=Y
— Ve
Definiti
- TP,
= gy
- Vey

CC.7.5

1.113.4 Emergency shutdown.
8.2 Description

ncy shutdown in case of proximity pilot disconnection. The test applies to EV
ent of system C with a vehicle connector of configuration EE only¢,.See Figure C

8.3 Test setup

[d test setup, with Rt1 = Ry 1 and X{1 = X,1. See Table.€C.2.

8.4 Preconditions

8.5 Definitions and calculations
bn of Test Point 1 (TP1):

corresponds to OP3;

5E _intended_1 = PEVSE_max | MEVSE_max;
SE_intended_1 = VEVSE_rhax-

bn of Test Point 2.(TP2):

corresponds, to-OP4;

5E_intended<@— PEVSE_max ! VEVSE max’
SE_inténded 2 = VEVSE_max-

867 Actions

supply
C.1.

The following steps shall be done for each of the defined test points TP,,.

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) Approach a test point TP, as defined in CC.7.4. Wait until the EV supply equipment has
reached a stable operation.

2) Sim

ulate a proximity fault by

a) Opening S11, and
b) Closing S+2.

3) Check if the expected results are achieved.
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