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TEST REPORT
IEC 61851-1: 2017

Electric vehicle conductive charging system
Part 1: General requirements

Report Number. ...........cccoorrreee.. 1 50406259 001

Date of issue.......cccevrriinccinnmnnnnnnn, : See cover page

Total number of pages ................. : See cover page

Name of Testing Laboratory See cover page

preparing the Report..................... :

Applicant’s name..........ccoceevemnnene. . EAST Group Co., Ltd.
AdAress........cccevererererererenssesesenees :  No.6 Northern Industry Road, Songshan Lake Sci. & Tech.

Industrial Park, Dongguan City, Guangdong Province, China

Test specification:

Standard..........cccoieieiinneee : |IEC 61851-1:2017, EN IEC 61851-1:2019
Test procedure..........coovvvviiiiiiinnnn, : CE_LVD

Non-standard test method............ : N/A

Test Report Form No. .........ccoeenn. : IEC61851_1B

Test Report Form(s) Originator....: VDE Prif- und Zertifizierungsinstitut GmbH
Master TRF........ccoovvivviiiiiiiiieneeeenes : Dated 2018-02-19

Copyright © 2018 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.

Disclaimer: This document is controlled and has been released electronically.
Only the version on the IECEE Website is the current document version
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Test item description...................... : |DC EV CHARGING STATION

Trade Mark........coooiemmciiiniiinreeee, : |EAST

Manufacturer.........ccccceviiiiiiiiieieeeen, ! | Same as applicant

Model/Type reference.............cc.u.... : |EVDC-80KW-9YHW-1, EVDC-40KW-9YHW-1
Ratings.......cccovvvininiiniiiinni, : | See page 11-12

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s): N/A

[ ] |CB Testing Laboratory:

Testing location/ address.........cccccevvvereeennnesl

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 1:

Testing location/ address.........cccccvvvvveeeeenest

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 2:

Testing location/ address.........cccccvvveeeeeennnest

Tested by (name + signature) .........cccccceeeenil

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 3:

[ 1 |Testing procedure: CTF Stage 4:

Testing location/ address.........cccccevvveeeeenenesl

Tested by (name, function, signature)........:

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

Supervised by (name, function, signature):

TRF No. IEC61851_1B
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List of Attachments (including a total number of pages in each attachment):
None.

Summary of testing:

Tests performed (name of test and test Testing location:
clause):

All applicable items are performed, selected model | shenzhen Chengxin Technology Service Co., Ltd.

EVDC-80KW-9YHW-1asilhicliypicallmedel No. 13 Aiqun Road, Shiyan Street, Baoan District,
Shenzhen, Guangdong, China

EN 61851-1:2011 will be replaced by EN IEC
61851-1:2019, all tests were according to EN IEC
61851-1:2019.

Summary of compliance with National Differences (List of countries addressed):

No EU Group Differences

X The product fulfils the requirements of EN IEC 61851-1:2019.

TRF No. IEC61851_1B
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Copy of marking plate:

S 1

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

vy

EAST 4 %% DC EV

CHARGING STATION

—©-

Unit type EVDGC—80KW-9YHW—1 Serial Number |EA191205001080
Rated input voltage| 3Phase 400Vac (50Hz) Rated output parameter
Rated power 80 kW Output connector numberl 1
Output voltage 150-1000 V dc 1# plug rated output: 80kW 80A
Qutput current 0-100 A
IP protection level IP 54 (outdoors) Follow standard
Date of Manufacture 2019-12-05 EN 61851—1:2017, EN 61851—23:2014, EN 61851-24:2014

EN 61000-6—1, EN 61000-6-3, IEC 61851-21-2

Manufacturer

Lo

EAST GROUP CO. LTD

__éj

EAST 4 %% DC EV

CHARGING STATION

Unit type

EVDC—40KW-9YHW-1

Serial Number

[ EA191205001040

Rated input voltage

3Phase 400Vac (50Hz)

Rated output parameter

Rated power 40 kW OQutput connector numberl 1
Output voltage 150-1000 V dc 1# plug rated output: 40KW  40A
Output current 0-50 A

IP protection level | IP 54 (outdoors) Follow standard

Date of Manufacture

2019-12-05

EN 61851-1:2017, EN 61851-23:2014, EN 61851-24:2014
EN 61000-6-1, EN 61000-6-3, IEC 61851-21-2

Manufacturer

EAST GROUP GO. LTD

Lo

TRF No. IEC61851_1B
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Test item particulars............oooeeeiiiici et

Equipment mobility............c..cccceeveeveeveevecveieseeeeenenn.. L] movable  [] hand-held [] transportable
X stationary [ ] for building-in [ ] direct plug-in

Connection to the Mains............ccccoccevveeveeeneeeeeneet. L] pluggable equipment [ type A [] type B
X permanent connection
[] detachable power supply cord
] non-detachable power supply cord
[ not directly connected to the mains

EV charging modes...........c.ccccceceeveeveeveeveeeeenannnnnnn.. L1 Mode 1 charging
[ 1 Mode 2 charging
[ 1 Mode 3 charging
X] Mode 4 charging

Type of EV connection ...........c.cccccoecveveveeeeenennnnt. ] Case A
[] CcaseB
X] Case C
Access 10CatioN ........cccoceveeeeeeeeeeeeeeeeeeeseeeeeeeeenenen. X Operator accessible

[] service access area
] restricted access location

Over voltage category (OVC) ......c.ccccocevvevveeveeneees. L1OVC T [JOVCI XIOVCII []OVCIV
[ other:

Mains supply tolerance (%) or absolute mains supply %10 considered

ValUBS oo

Tested for IT power systems ...........ccccecveeveeveeneenes. L1 Yes X No

IT testing, phase-phase voltage (V) ......cccccceeeeeeeeeeees. N/A

Class of equipment ........c.cccceceeeveeeeeeeeceseneeenseneeel. X Class 1 [] Class Il [] Class llI
1 Not classified

Considered current rating (A) .......cccccccceeeeveviivnneeee...:. See page 7

Pollution degree (PD) .......c.cccceeveveeveveeeeveeeeeneeee.. LJPD1 [JPD2 [XIPD3

IP protection class ........cccccevvveeiiiiiiiiiiiiiiiieeeeeeel |P54

Altitude during operation (M) ............ccccoceeeeeerrnneen s 2000

Altitude of test laboratory (M) .........cccoecvviieereeennsl. <1000

Mass of equipment (KG) .....coooeouviiieiiieeiiiiiieeeeeeedd <200

Possible test case verdicts:

- test case does not apply to the test object.......... : N/A

- test object does meet the requirement................ : P (Pass)

- test object does not meet the requirement.......... : F (Fail)

Testing .......ooo :

Date of receipt of test item...........ccoceririernnncnnnnn, : See cover page

Date (s) of performance of tests ...........cccccvnrrrrinnee : See cover page

General remarks:

TRF No. IEC61851_1B
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"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a[_] comma/ [X] point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate L] Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided............cooiiiiiiiii

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).........ccccerrrrnnee : N/A

General product information and other remarks:

The EUTs (Equipments Under Test) is a DC EV CHARGING STATION which specially designed for CCS
type 2 standard EV charging. It consist of 4 power modules and an EV connector.

All models are same design except the number of power module/ac contactor and current rating of RCCB
and EV connector. Details see below,

Model list
Model EVDC-80KW-9YHW-1 EVDC-40KW-9YHW-1

AC input 3 Phase 400V 50Hz

DC output 150-1000Vdc,0-100A,80kW 150-1000Vdc,0-50A,40kW
Number of power 4 )
modules
AC Contactor

2 1

Current rating of
RCCB(A) 250 160
Current rating of
EV connector(A) 200 125
Current rating of
DC connector(A) 250 150

Note:

TRF No. IEC61851_1B
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Specifications

Type designation See above table
Supply Power System OTN-S XTN-C-S OTN-COTT OIT ODC
Number of phases Osingle phase X3 phase
Number of poles 3P+N+PE
Rated Voltage 400V~
Rated Current See above table
Rated Power See above table
Rated Frequency 50Hz
DC OCccCs1 XCCS2 COCHAdeMO
Output
Rated Voltage - 150-1000VDC -
Rated Current - See above -
table
Rated Power - See above -
table
Equipment mobility [Ipole/column/pipe-mounted
floor mounted X ground mounted.
Construction XIntegrated-type Osplit-type
split-type O1x power electronic converter unit [ 1x pole [J_pole
Input connection Permanently connected
EV charging mode Mode 4
Type of EV connection C
Output connection XVehicle connector x1  [IVehicle connector x 2
DC Charging System LA OB XC
Vehicle connector number See above table
(IEC/EN 62196)
IP degree IP54
Environmental condition XlIndoor XOutdoor
Pollution Degree CIPD Il XIPD 1l
Altitude 2000m
Isolation (AC-DC) Xlsolated (basic insulation): for CCS2

Ullsolated (reinforce insulation): for CHAdeMo

Onon-isolated:

TRF No. IEC61851_1B
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OBi-directional power flow
control

O(bi-directional) grid-connected power converter (GCPC)

Xwithout inverter function

[Igrid-connected AC port Coff-grid AC port

High Power Charging (HPC)

OYes: ONo

Cooling system:___

AC SPD

XlInternal Oexternal

AC SPD specification

EN 61643-11, Up<1.8kV, 50Hz, Isccr=25kA

Overvoltage Category
(supply side)

o an =i av

Rated impulse withstand
voltage (Uimp)

02.5kV X4kV O6kV

Overvoltage Category (output
side)

O =i ani o

[J DC SPD

[J EN 50539-11

Location

1 with restricted access X with non-restricted access

Maximum ambient
temperature

0140°C X50°C

Minimum ambient
temperature

0-5°C X-25°C O-30°C

Short-circuit protective device

XIMCCB, EN 60947-2 CORCBO, EN 61009-1
XIMCB, EN 60898-1

SCPD specification

See CDF

current (Inc)

RCD XlInternalClexternal

Type OType B OType A+DC 6mA RType A
Rated current (/) O16A [O32A 00250/160A

Rated residual operating N/A

current (/an)

rated conditional short-circuit kA

Standard

LJEN 60947-2 BEN-64008-4+H-EN-64009-4
XEN 62423 CIEC 62955

O Switch dis-connector (EN

N/A
60947-3) /
AC Contactor (EN 60947- See CDF
4-1)
DC Contactor (O EN
60947-4-1) See CDF
DC Fuse See CDF

TRF No. IEC61851_1B
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Relay (EN 61810-1) See CDF
IMD EN 61557-8, 1000x100=10kQ
Input cable Rely on installation

Nominal cross-sectional --=
areas (mm?)

Length (m) -

Type of terminals ---

DC Vehicle O Type 3-Ib —
connector (CHAdeMO)

O Type 3-lla -
(China)

O Type 3- -
lllb (CCS1,
SAE J1772
Sheet C)

Type 3- See CDF
Ve (CCS2)

DC Output Cable (OType 3-Ib -
(CHAdeMO)

Nominal cross-sectional --=
areas (mm?)

Type of terminals ---

Length (m) -

DC Output Cable (I Type 3-
lla (China))

Nominal cross-sectional
areas (mm?)

Type of terminals -
Length (m) -

DC Output Cable (I Type 3- -
lllb (CCS1, SAE J1772 Sheet
C)

Nominal cross-sectional
areas (mm?)

Type of terminals
Length (m) -

DC Output Cable (X Type 3- See CDF
IVc (CCS2))

Nominal cross-sectional See CDF
areas (mm?)

TRF No. IEC61851_1B
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Type of terminals See CDF
Length (m) See CDF
O AC Vehicle connector O Type 2-1 (SAE J1772 Sheet A)
O Type 2-llc
O Type 2-lle

0 AC Output Cable (OType
2-1 (SAE J1772 Sheet A))

-— OEN 50620 OJIEC 62893-3 UL 62

Nominal cross-sectional
areas (mm?)

Type of terminals

Length (m)

0 AC Output Cable (I Type
2-llc)

--—- OJEN 50620 OJIEC 62893-3

Nominal cross-sectional
areas (mm?)

Type of terminals

Length (m)

OO0 AC Output Cable (X Type
2-lle)

Nominal cross-sectional
areas (mm?)

Type of terminals

Length (m)

O AC EV Socket outlet

O IEC/EN 62196 Type 2-Ila O IEC/EN 62196 Type

Rating

AC \Y A

IP degree

IP

IK code

OIK08 OIK10

Overall dimensions (H x W x
D)

1800 x 450 x 550 mm

Weight

<200kg

Software

Version:_Monitor:VV3.0.1 Charging control:0V.3.00
MD 5 checksum: 52a24bf47dc0821c2bf134d542fe1454

Report No.: 50406259 001

Optional functions

[1 Ventilation during supply of energy

0 Wake up of DC EV charging station by EV

L] Detection/adjustment of the real time available load current of the DC
EV charging station (smart charging)

selection of charging current

Indicating means to notify users of locked status of vehicle coupler

OOthers:

TRF No. IEC61851_1B




A TUVRheinland®

www.tuv.com Page 12 of 158 Report No.: 50406259 001
IEC 61851-1

Clause Requirement + Test Result - Remark Verdict

4 GENERAL REQUIREMENTS

The EV supply equipment shall be so constructed
that an EV can be connected to the EV supply
equipment so that in normal conditions of use, the
energy transfer operates safely, and its
performance is reliable and minimises the risk of
danger to the user or surroundings.

Unless otherwise stated all tests indicated in this P
document are type tests.

Unless otherwise stated, all tests required by this P
standard may be conducted on separate samples.

Unless otherwise stated, each test is conducted P
once.

Unless otherwise specified, all tests shall be P

carried out in a draught-free location and at an
ambient temperature of 20°t 5 °C.

The EV supply equipment shall be rated for one or P
more of standard nominal voltages and
frequencies as given in IEC 60038.

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

The standard applies to equipment that is P
designed to be used at an altitude up to 2 000 m.

For equipment designed to be used at altitudes N/A
above 2 000 m, it is necessary to take into
account the reduction of the dielectric strength
and the cooling effect of the air.

5 CLASSIFICATION
5.1.1 Characteristics of power supply input
The EV supply equipment shall be classified according to the supply network P
system that it is intended to be connected to:
— EV supply equipment connected to AC supply P
network;
— EV supply equipment connected to DC supply N/A
network.
The EV supply equipment shall be classified according to the electric connection P
method:
— Plug and cable connected; N/A
— Permanently connected. P
5.1.2 Characteristics of power supply output P

TRF No. IEC61851_1B
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Clause Requirement + Test Result - Remark Verdict
The EV supply equipment shall be classified according to the type of current the P
EV supply equipment delivers:
— AC EV supply equipment; N/A
— DC EV supply equipment; P
— AC and/or DC EV supply equipment. N/A
5.2 Normal environmental conditions —
The EV supply equipment shall be classified according to the environmental P

conditions and use:

— indoor use;

— outdoor use.

5.3 Special environmental conditions —

The EV supply equipment may be classified P
according to their suitability for use in special
environmental conditions other than those
specified in this document, if declared so by the

manufacturer.

5.4 Access -
The EV supply equipment shall be classified according to the location they are P
intended for:

— equipment for locations with restricted access; N/A
— equipment for locations with non-restricted P
access.

5.5 Mounting method —
The EV supply equipment shall be classified according to the type of mounting: P
a) stationary equipment;

— mounted on walls, poles or equivalent positions: N/A
«flush mounted; N/A
ssurface mounted. N/A
— pole/column/pipe-mounted N/A
— floor mounted P
— ground mounted. P
b) non stationary equipment N/A
— portable equipment; N/A
— mobile equipment. N/A
5.6 Protection against electric shock _

TRF No. IEC61851_1B
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Clause Requirement + Test Result - Remark Verdict
The equipment shall be classified according to the protection against electric P
shock:
— class | equipment; P
— class Il equipment; N/A
— class Il equipment. N/A

5.7 Charging modes —
The EV supply equipment shall be classified P
according to 6.2:
Mode 1, Mode 2, Mode 3 or Mode 4 Mode 4 P
CHARGING MODES AND FUNCTIONS

6.1 General —
Clause 6 describes the different charging modes P
and functions for energy transfer to EVs.

6.2 Charging Modes —
Mode 1 N/A
Mode 1 is a method for the connection of an EV to N/A
a standard socket-outlet of an AC supply network,
utilizing a cable and plug, both of which are not
fitted with any supplementary pilot or auxiliary
contacts.
The rated values for current and voltage shall not exceed: N/A
—16 A and 250 V AC, single-phase, N/A
— 16 A and 480 V AC, three-phase. N/A
EV supply equipment intended for Mode 1 N/A

charging shall provide a protective earthing
conductor from the standard plug to the vehicle

connector.
6.2.2 Mode 2 N/A
Mode 2 is a method for the connection of an EV to N/A

a standard socket-outlet of an AC supply network
utilizing an AC EV supply equipment with a cable
and plug, with a control pilot function and system
for personal protection against electric shock
placed between the standard plug and the EV.

The rated values for current and voltage shall not exceed: N/A
— 32 A and 250 V AC single-phase; N/A
— 32 A and 480 V AC three-phase. N/A
Current limitations are also subject to the standard N/A

socket-outlet ratings described in 9.2.

TRF No. IEC61851_1B
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IEC 61851-1
Clause Requirement + Test Result - Remark Verdict
EV supply equipment intended for Mode 2 N/A

charging shall provide a protective earthing
conductor from the standard plug to the vehicle
connector.

Mode 2 equipment that is destined to be mounted N/A
on a wall but is detachable by the user, or to be
used in a shock resistant enclosure shall use

protection equipment as required by IEC 62752.

6.2.3 Mode 3 N/A

Mode 3 is a method for the connection of an EV to N/A
an AC EV supply equipment permanently
connected to an AC supply network, with a control
pilot function that extends from the AC EV supply
equipment to the EV.

EV supply equipment intended for Mode 3 N/A
charging shall provide a protective earthing
conductor to the EV socket-outlet and/or to the
vehicle connector.

6.2.4 Mode 4

Mode 4 is a method for the connection of an EV to P
an AC or DC supply network utilizing a DC

EV supply equipment, with a control pilot function
that extends from the DC EV supply equipment to
the EV.

Mode 4 equipment may be either permanently p
connected or connected by a cable and plug to

the supply network.

EV supply equipment intended for Mode 4 p
charging shall provide a protective earthing
conductor or protective conductor to the vehicle
connector.

6.3 Functions provided in Mode 2, 3 and 4 —

6.3.1 Mandatory functions in Modes 2, 3, and 4

6.3.1.1 General

The following control pilot functions shall be provided by the EV supply equipment:

T| V| T| T

*Continuous continuity checking of the protective
conductor according to 6.3.1.2;

*Verification that the EV is properly connected to P
the EV supply equipment according to 6.3.1.3;

*Energization of the power supply to the EV p
according to 6.3.1.4;

*De-energization of the power supply to the EV P
according to 6.3.1.5;

TRF No. IEC61851_1B
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IEC 61851-1

Clause Requirement + Test Result - Remark Verdict

*Maximum allowable current according to 6.3.1.6.

If EV supply equipment can supply more than one
vehicle simultaneously, it shall ensure that the
control pilot function performs the above functions
independently at each connecting point.

EV supply equipment designed for Mode 2 or Mode 4 N/A
Mode 3, using the control pilot conductor and
utilizing accessories according to IEC 62196-2,
shall be provided with control pilot function
according to Annex A.

6.3.1.2 Continuous continuity checking of the P
protective conductor

While charging in Mode 2, the electrical continuity N/A
of the protective earthing conductor between the
ICCB and the respective EV contact shall be
continuously monitored by the ICCB.

While charging in Mode 3, the electrical continuity N/A
of the protective earthing conductor between the
EV charging station and the respective EV contact
shall be continuously monitored by the EV supply
equipment.

While charging in Mode 4, the electrical continuity P
of the protective conductor between the EV
charging station and the respective EV contact
shall be continuously monitored by the EV supply

equipment.

The EV supply equipment shall disconnect the P
supply to the EV in case of:

+loss of electrical continuity of the protective P
conductor (i.e. open control pilot circuit), within

100 ms.

sincapacity to verify the continuity of the protective P

conductor (e.g. short circuit between pilot wire and
protective conductor), within 3 s.

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

The EV supply equipment shall be able to P
determine that the EV is properly connected to the
EV supply equipment.

6.3.1.4 Energization of the power supply to the EV P

TRF No. IEC61851_1B
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The EV socket-outlet or the vehicle connector P

shall not be energized unless the control pilot
function between EV supply equipment and EV
has been established correctly with signal states
allowing energization.

The presence of such states does not imply that P
energy will be transferred between the EV supply
equipment and the EV as this may be subject to
other external conditions, e.g. energy
management system.

If the EV requests ventilation, the EV supply N/A
equipment shall only energize the system if such
ventilation is provided by the installation or the
premises.

6.3.1.5 De-energization of the power supply to the EV P

If the control pilot signal is interrupted the power
supply to the EV shall be interrupted according to
6.3.1.2.

If the control pilot signal status no longer allows P
energization, the power supply to the EV shall be
interrupted but the control pilot signalling may
remain in operation.

6.3.1.6 Maximum allowable current

A means shall be provided to inform the EV of the value of the maximum current it P
is allowed to draw. The value of the maximum current permitted shall be
transmitted and shall not exceed any of the following:

+the rated output current of the EV supply P
equipment,

+the rated current of the cable assembly.

The transmitted value may change, without P
exceeding the maximum allowed current, to adapt
to power limitations, e.g. for load management.

The EV supply equipment may interrupt the P
energy supply if the current drawn by the EV
exceeds the transmitted value.

6.3.2 Optional functions for Modes 2, 3 and 4
6.3.2.1 General

The optional functions that are implemented shall P
be indicated in the manual and shall fulfil the
requirements of 6.3.2.

6.3.2.2 Ventilation during supply of energy N/A
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EV supply equipment can exchange information N/A

with installation regarding the request and
presence for ventilation.

6.3.2.3 Intentional and unintentional disconnection of P
the vehicle connector and/or the EV plug

A mechanical or electromechanical means shall P
be provided to prevent intentional and
unintentional disconnection under load of the
vehicle connector and/or plug according to IEC
62196-1.

6.3.2.4 Mode 4 using the combined charging system P

The combined charging system as described in Annex CC of IEC 61851-23:2014
and I1SO 17409 shall be so designed that:

*AC chargeable EVs with a basic vehicle inlet do N/A
not require any means to protect the EV against
DC voltage at the inlet.

*AC EV supply equipment does not require any P
means to be self-protected against DC voltage
coming from the EV.

For DC charging, digital communication shall be P
established between the vehicle and the DC EV
charging station that validates the DC energy
transfer.

The DC supply to the vehicle shall not be P
connected until such complete validation from the
vehicle is achieved.

A combined interface extends the use of a basic N/A
interface for AC and DC charging.

DC charging can be achieved by using separate using separate and N/A
and additional DC power contacts to supply DC additional DC power

energy to the EV or by using power contacts contacts

placed at the position of the AC power contacts of
a basic interface, if the vehicle connector and the
vehicle inlet are both suitable for DC.

The basic portion of the combined vehicle inlet P
can be used with a basic connector for AC
charging only or with a combined connector
having separate contacts for AC or DC charging.

AC and DC power transfer shall not occur through P
the combined interface at the same time.
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Analysis and design of the EV supply equipment N/A

using a basic interface for DC shall apply a risk
analysis according to IEC 61508 (all parts)
applying a severity level of at least S2 for the
function preventing the risk of unintended DC
voltage output.

7 COMMUNICATIONS P
71 Digital communication between the EV supply equipment and the EV —_
Digital communication is optional for Modes 1, 2 N/A
and 3
For Mode 4 the digital communication as P

described in IEC 61851-24 shall be provided to
allow the EV to control the EV supply equipment.

7.2 Digital communication between the EV supply equipment and the —_
management system

Telecommunication network or telecommunication N/A
port of the EV supply equipment, connected to the
telecommunication network, if any, shall comply
with the requirements for connection to
telecommunication networks according to Clause
6 of IEC 60950-1:2005.

8 PROTECTION AGAINST ELECTRIC SHOCK P
8.1 Degrees of protection against access to hazardous-live-parts —
The different parts of the EV supply equipment as mentioned shall fulfil the P
following requirements:
+IP ratings for enclosures shall be at least IPXXC; | IP54C P
*vehicle connector when mated with vehicle inlet:
IPXXD;
*plug mated with socket-outlet: IPXXD; N/A
svehicle connector intended for Mode 1 use, not N/A
mated: IPXXD;
svehicle connector intended for Mode 2 use, not mated: IPXXB and fulfilling the N/A
following:
Minimum opening of the contact equal to the N/A

clearance according to IEC 60664-1 considering
overvoltage category 2 (e.g. the value given in
IEC 60664-1 for 230 V/400 V is 2,5 kV rated
impulse voltage withstand that implies 1,5 mm
separation of contacts) and inhibits the charging
and warns the user in case of welded contact.
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svehicle connector and EV socket-outlet intended for Mode 3 use, not mated:

IPXXB provided it is associated directly upstream with a mechanical switching

device (see also 12.3) and fulfilling one of the following:

N/A

a) minimum opening of the contact equal to the
clearance according to IEC 60664-1 considering
overvoltage category 3 (e.g. the value given in
IEC 60664-1 for 230 V/400 V is 4 kV rated
impulse voltage withstand that implies at least 3
mm separation of contacts);

Approved AC connector

b) presence of monitoring of the switching
contacts associated with a means to operate
another mechanical switching device providing
isolating function upstream the above in case of
fault of operation of the switching device upstream
the accessory;

c) presence of shutters on live entry hole of the
socket-outlets or connectors for case C.

N/A

8.2

Stored energy

8.21

Disconnection of plug connected EV supply
equipment Disconnection of plug connected
EV supply equipment

N/A

For plug connected EV supply equipment, where
the connection pins are accessible after
unplugging, one second after disconnecting the
standard plug from the standard socket-outlet, the
voltage between any combination of accessible
contacts of the standard plug shall be less than or
equal to 60 V DC or the stored charge available
shall be less than 50 uC.

N/A

8.2.2

Loss of supply voltage to permanently
connected EV supply equipment

The voltage between power lines or power lines
and protective earthing conductor, when
measured at the input supply terminals of the EV
supply equipment, shall be less than or equal to
60 V DC or the stored energy shall be less than or
equal to 0,2 J within 5 seconds after disconnecting
the power supply voltage to the EV supply
equipment.

oV

8.3

Fault protection

Fault protection shall consist of one or more protective measures as permitted

according to IEC 60364-4-41:

~automatic disconnection of supply;

«double or reinforced insulation;
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eelectrical separation if limited to the supply of one
item of current-using equipment;

sextra low-voltage (SELV and PELV).

Electric separation is fulfilled if there is one
electrically separated circuit for each EV.

8.4

Protective conductor

The protective earthing conductor and the
protective conductor shall be of sufficient rating in
accordance with requirements of IEC TS 61439-7.

For Modes 1, 2 and 3, a protective earthing
conductor shall be provided between the AC
supply input earthing terminal of the EV supply
equipment and the EV.

Mode 4 EV supply equipment shall provide either:

a) a protective earthing conductor from the input
earthing terminal of the AC supply network to the
EV or

b) a protective conductor from the EV supply
equipment to the EV if fault protection is based on
electric separation.

For Modes 3 and 4 permanently connected EV
supply equipment, protective earthing conductors
shall not be switched.

8.5

Residual current protective devices

EV supply equipment can have one or more
connecting points to supply energy to EVs.

The external RCD shall be
installed according to
installation manual.

Where connecting points can be used
simultaneously and are connected to a common
input terminal of the EV supply equipment, they
shall have individual protection incorporated in the
EV supply equipment.

If the EV supply equipment has more than one
connecting point that cannot be used
simultaneously then such connecting points can
have common protection devices.

N/A

EV supply equipment that includes an RCD and that does not use the protective

measure of electrical separation shall comply with the following:

*The connecting point of the EV supply equipment
shall be protected by an RCD having a rated
residual operating current not exceeding 30 mA,;

*RCD(s) protecting connecting points shall be at
least type A;
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*RCDs shall comply with one of the following IEC 62423 P

standards: IEC 61008-1, IEC 61009-1, IEC 60947-
2 and IEC 62423;

*RCDs shall disconnect all live conductors. P

Where the EV supply equipment is equipped with a socket-outlet or vehicle
connector for AC use in accordance with IEC 62196 (all parts), protective
measures against DC fault current shall be taken. The appropriate measures shall

be:
*RCD type B or P
*RCD Type A and appropriate equipment that N/A

ensures the disconnection of the supply in case of
DC fault current above 6 mA.

8.6 Safety requirements for signalling circuits between the EV supply —
equipment and the EV

Any circuit for signalling, which extends beyond P
the EV supply equipment enclosure for connection
with the EV (e.g. control pilot circuit), shall be
extra low voltage (SELV or PELV) according to
IEC 60364-4-41.

8.7 Isolating transformers —

Isolating transformers (excluding safety isolating N/A
transformers used for signalling) shall comply with
the requirements of IEC 61558-1 and

IEC 61558-2-4.

CONDUCTIVE ELECTRICAL INTERFACE REQUIREMENTS P

9.1 General _

Clause 9 provides a description of the conductive P
electrical interface requirements.

9.2 Functional description of standard accessories —

Standard accessories used for EV supply N/A
equipment shall be in accordance with IEC 60309-
1, IEC 60309-2 or IEC 60884-1 or the national
standard.

Standard accessories that are intermateable with | No such accessory N/A
interfaces described in the IEC 60320 series shall
not be used for EV supply equipment.

Socket-outlets and plugs designed for household No such accessory N/A
and similar use might not be designed for
extended current draw or continuous use at
maximum rated currents and might be subject to
national regulations and standards for supply of
energy to an EV.
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9.3

Functional description of the basic interface

General requirements and ratings shall be in
accordance with the requirements specified in

IEC 62196-1. The basic interface is specified in
6.5 of IEC 62196-1:2014.

Approved connector used.

The following contacts are indicated:

up to three phases (L1, L2, L3);

*neutral (N);

sprotective conductor (PE);

«control pilot (CP);

sproximity contact (PP).

It may be used either for single-phase or for three-
phase or both.

T| V| TV|TV| V| TT|TO

Ratings and requirements for the use of the basic
interface shall be in accordance with the
requirements specified in IEC 62196-2.

9.4

Functional description of the universal interface

General requirements and ratings shall be in
accordance with the requirements specified in

IEC 62196-1. The universal interface is specified
in 6.4 and Table 2 of IEC 62196-1:2014.

N/A

9.5

Functional description of the DC interface

General requirements and ratings shall be in
accordance with the requirements specified in IEC
62196-1. The DC interface, configurations and
ratings are specified in 6.6 and Table 4 of IEC
62196-1:2014. Ratings and requirements for the
use of DC interface shall be in accordance with
the requirements specified in IEC 62196-3.

Approved connector used.

9.6

Functional description of the combined interface

The combined interface is specified in 6.7 and
Table 5 of IEC 62196-1:2014. General
requirements and ratings shall be in accordance
with the requirements specified in IEC 62196-1.
Ratings and requirements for the use of the
combined interface with alternating current shall
be in accordance with the requirements specified
in IEC 62196-2. Ratings and requirements for the
use of the combined interface with direct current
shall be in accordance with the requirements
specified in IEC 62196-3.
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9.7 Wiring of the neutral conductor —
Where accessories according to IEC 62196 are P

used for three phase supply the neutral conductor
shall always be wired to the accessories.

Where accessories according to IEC 62196 are N/A
used for single phase supply, the terminals L (L1)
and N (Neutral) shall always be wired.

10 REQUIREMENTS FOR ADAPTORS N/A
Vehicle adaptors shall not be used to connect a N/A
vehicle connector to a vehicle inlet.

Adaptors between the EV socket-outlet and the N/A

EV plug shall only be used if specifically
designated and approved by the vehicle
manufacturer or by the EV supply equipment
manufacturer and in accordance with national
requirements, if any (see 16.2).

Such adaptors shall comply with the requirements N/A
of this standard, and the other relevant standards
governing either the EV plug or EV socket-outlet
portions of the adaptor.

The adaptors shall be marked to indicate the N/A
specific conditions of use allowed by the
manufacturer, e.g. IEC 62196 series.

Such adaptors shall not allow transitions from one N/A
mode to another.
11 CABLE ASSEMBLY REQUIREMENTS P
111 General —
The cable assembly shall be provided with a cable | Approved cable used P

that is suitable for the application.

Cable assembilies shall not allow transitions from N/A
one mode to another. This does not concern
Mode 2 cable assembles that are constructed
according to IEC 62752.

11.2 Electrical rating —

For case C, the voltage and current ratings of the P
cable assembly shall be compatible with the rating
of the EV supply equipment.

For accessories requiring current coding P
according to Annex B and IEC 62196-2, the
maximum value of the current coding as indicated
in Clause B.2 shall be in accordance with the
current rating of the cable assembly.

TRF No. IEC61851_1B



www.tuv.com Page 25 of 158

A TUVRheinland®

Report No.: 50406259 001

IEC 61851-1

Clause

Requirement + Test

Result - Remark

Verdict

Cables used with accessories according to IEC
62196-2 for Mode 3 case B, shall have a minimum
withstand It value of 75 000 A%s.

N/A

11.3

Dielectric withstand characteristics

Dielectric withstand characteristics of the cable
assembly shall be as indicated for the EV supply
equipmentin 12.7.

For Class | equipment: between live part and
earth with test voltage for Class | equipment;

For Class Il equipment: between live part and
exposed conductive parts with test voltage for
Class Il equipment.

N/A

11.4

Construction requirements

A cable assembly shall be so constructed that it
cannot be used as a cord extension set.

A cable assembly may include one or more
cables, which may be in a flexible tube, conduit or
wire way.

The cable may be fitted with an earth-connected
metal shielding.

The cable insulation shall be wear resistant and
maintain flexibility over the full temperature range
required by the classification of the EV supply
equipment.

11.5

Cable dimensions

The maximum cable length shall be in accordance
with the national codes if any.

11.6

Strain relief

The strain relief of the cable in the vehicle
connector, EV plug or in the standard plug shall
be as specified in the relevant product standard
(e.g. IEC 62196-1, IEC 60309-1 or IEC 60884-1).

For case C the strain relief at the EV supply
equipment shall be in accordance with the
requirements in IEC 62196-1.

11.7

Cable management and storage means for cables assemblies

For case C EV supply equipment, a storage
means shall be provided for the vehicle connector
when not in use.
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For case C EV supply equipment the lowest point | 1.5m P

of the vehicle connector when stored shall

be located at a height between 0,5 m and 1,5 m
above ground level.

For case C EV charging stations with cables of 10m, the free cable<7.5m P
more than 7,5 m, a cable management system when not in use
shall be provided. The free cable length shall not
exceed 7,5 m when not in use.

Prevention of overheating of cables or cable P
assemblies used in stored or partially stored
position shall be ensured.

12 EV SUPPLY EQUIPMENT CONSTRUCTIONAL REQUIREMENTS AND TESTS P
121 General —
The control means and the protection means in N/A

Mode 2 EV supply equipment that is intended to
be used both as stationary equipment and as
portable equipment shall comply with IEC 61851-1
and with IEC 62752.

For case C EV supply equipment, the output cable P
assembly is considered part of the assembly for
testing purpose.

Electric devices and components of EV supply P
equipment shall comply with their relevant
standards. The tests of devices and components
shall be carried out with the specimen, or any
movable part of it, placed in the most
unfavourable position that can occur in normal

use.
For extreme environment or other special service N/A
conditions, see IEC TS 61439-7.
12.2 Characteristics of mechanical switching devices —
12.2.1 General N/A
Switching devices within EV supply equipment N/A

intended to supply the connecting points shall
comply with their relevant standards, with at least
the characteristics as given in 12.2.

12.2.2 Switch and switch-disconnector N/A

Switches and switch-disconnectors shall comply N/A
with IEC 60947-3.
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For AC applications, switches and switch- N/A

disconnectors shall have a rated current, at a
utilization category of at least AC-22A, not less
than the rated current of the circuit that they are
intended to operate in.

For DC applications, switches and switch- N/A
disconnectors shall have a rated current, at a
utilization category of at least DC-21A, not less
than the rated current of the circuit that they are
intended to operate in.

12.2.3 Contactor P

Contactors shall comply with IEC 60947-4-1.

For AC applications, contactors shall have a rated
current, at a utilization category of at least AC-1,
not less than the rated current of the circuit that
they are intended to operate in.

For DC applications, contactors shall have a rated P
current, at a utilization category of at least DC-1,
not less than the rated current of the circuit that
they are intended to operate in.

12.2.4 Circuit-breaker

Circuit breakers, if any, shall comply with IEC P
60898-1 or IEC 60947-2 or IEC 61009-1.

12.2.5 Relays N/A
Relays used to switch the main current path shall comply with IEC 61810-1 with N/A
the following minimum characteristics:
+50 000 cycles, N/A
scontact category: CC 2. N/A

12.2.6 Inrush current P
AC EV supply equipment shall withstand the P
inrush current according to 8.2.2 of ISO
17409:2015.

The following values are specified in ISO 17409:

+After closing the contactor in the EV supply P
equipment at the peak value of the supply voltage,
the EV supply equipment shall be able to
withstand 230 A peak within the duration of 100

us.

*During the next second the EV supply equipment P
shall be able to withstand 30 A (rms).

The protection means shall be selected not to trip P
for inrush current.
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12.2.7 Residual direct current monitoring device N/A
(RDC MD)
This will be covered in the future IEC 62955 N/A
(under consideration).

12.3 Clearances and creepage distances —
The clearances and creepage distances in the EV P

supply equipment, installed as intended by the
manufacturer, shall be in accordance with the
requirements specified in IEC 60664-1.

Parts of the EV supply equipment directly N/A
connected to the public AC supply network shall
be designed according to overvoltage category IV.

Permanently connected EV supply equipment P
shall be designed according to a minimum
overvoltage category Il except for the socket-
outlet or the vehicle connector in case C where a
minimum overvoltage category Il applies.

EV supply equipment supplied through a cable N/A
and plug shall be designed according to a
minimum overvoltage category II.

Equipment that is intended to be used under the N/A
conditions of a higher overvoltage category shall
include appropriate overvoltage protective device
(see 4.3.3.6 of IEC 60664-1:2007).

12.4 IP degrees —

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

Enclosures of the EV supply equipment shall have an IP degree, according to IEC P
60529 as follows:

sindoor use: at least |P41; IP54

eoutdoor use: at least |IP44. IP54

The minimum IP degree for socket-outlets and the
vehicle connectors shall be in accordance with
their appropriate standards.

IPX4 may be obtained by the combination of the P
socket-outlet or connector and the lid or cap, EV
supply equipment enclosure or EV enclosure.

12.2.4 Degrees of protection against solid foreign P
objects and water for basic, universal and
combined and DC interfaces

The minimum IP degrees for ingress of objects and liquids shall be: P

TRF No. IEC61851_1B



A TUVRheinland®

www.tuv.com Page 29 of 158 Report No.: 50406259 001
IEC 61851-1

Clause Requirement + Test Result - Remark Verdict

*Indoor use:

— vehicle connector when mated with vehicle inlet:

IP21;

— EV plug mated with EV socket-outlet: 1P21; N/A
— vehicle connector for case C when not mated: N/A
IP21;

— vehicle connector for case B when not mated: N/A
IP24.

*Outdoor use: P
— vehicle connector when mated with vehicle inlet:

IP44;

— EV plug mated with EV socket-outlet: 1P44; N/A
— vehicle connector when not mated: 1P24; N/A
— vehicle connector for case B when not mated: N/A
IP24;

— socket-outlet when not mated: IP24. N/A
IPX4 may be obtained by the combination of the P
socket-outlet or connector and the lid or cap, EV

supply equipment enclosure or EV enclosure.

12.5 Insulation resistance —
The insulation resistance measured with a 500 V DC voltage applied between all P
inputs/outputs connected together (power source included) and the accessible
parts shall be:

«for a class | EV supply equipment: R > 1 MQ; P
«for a class Il EV supply equipment: R > 7 MQ. N/A
For this test all extra low voltage (ELV) circuits P
shall be connected to the accessible parts during

the test.

The measurement of insulation resistance shall be P
carried out with the protective impedances

disconnected, and after applying the test voltage

for the duration of 1 min and immediately after the

damp heat continuous test of IEC 60068-2-78, test

Ca, at 40 °C + 2 °C and 93 % relative humidity for

four days.

The conditioning test for the insulation test and the P

touch current can be avoided if the conditioning
for test of 12.9 followed by test of 12.5, 12.6 and
final test of 12.9, are conducted sequentially in
that order.
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12.6

Touch current

The touch current between any AC supply
network poles and the accessible metal parts
connected with each other, and with a metal foil
covering insulated external parts, is measured in
accordance with IEC 60990 and shall not exceed
the values indicated in Table 1.

The touch current shall be measured within one
hour after the damp heat continuous test of IEC
60068-2-78, test Ca, at 40 °C+ 2 °C and 93 %
relative humidity for four days, with the electric
vehicle charging station connected to AC supply
network in accordance with IEC 60990.

The test voltage shall be 1,1 times the maximum
rated voltage.

Table 1 — Touch current limits

Between any network poles and the accessible metal parts connected with each

other and a metal foil covering insulated external pa

rts:

Class | 3,5mA

Class Il 0,25 mA

N/A

Between any network poles and the metal inaccessi
activated (in the case of double insulation):

ble parts normally non-

N/A

Class | N/A

N/A

Class Il 3,5mA

N/A

Between inaccessible and accessible parts connected with each other and a
metal foil covering insulated external parts (additional insulation):

N/A

Class | N/A

N/A

Class Il 0,5mA

N/A

This test shall be made when the EV supply
equipment is functioning with a resistive load at
rated output power.

N/A

Circuitry that is connected through a fixed
resistance or referenced to earth (for example,
proximity function and control pilot function) are
disconnected before this test.

N/A

The equipment is fed through an isolating
transformer or installed in such a manner that it is
isolated from the earth.

N/A

12.7

Dielectric withstand voltage

12.71

AC withstand voltage
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The dielectric withstand voltage, at power frequency of 50 Hz or 60 Hz, shall be

applied for 1 min as follows:

1) For a class | EV supply equipment.

(Un + 1200 V) (r.m.s.) in common mode (all
circuits in relation to the exposed conductive
parts) and differential mode (between each
electrically independent circuit and all other
exposed conductive parts or circuits) as specified
in 5.3.3.2 of IEC 60664-1:2007.

2) For a class Il EV supply equipment.

2 times (Un +1 200 V) (r.m.s). in common mode
(all circuits in relation to the exposed conductive
parts) and differential mode (between each
electrically independent circuit and all other
exposed conductive parts or circuits) as specified
in 5.3.3.2.3 of IEC 60664-1:2007.

N/A

3) For both class | and class || AC EV supply
equipment where the insulation between the AC
supply network and the extra low voltage circuit is
double or reinforced insulation, 2 times (Un + 1
200 V) (r.m.s.) shall be applied to the insulation.

N/A

Alternatively the test can be carried out using a
DC voltage equal to the AC peak values.

For this test, all the electrical equipment shall be
connected, except those items of apparatus
which, according to the relevant specifications, are
designed for a lower test voltage; current
consuming apparatus (e.g. windings, measuring
instruments, voltage surge suppression devices)
in which the application of the test voltage would
cause the flow of a current, shall be disconnected.

Such apparatus shall be disconnected at one of
their terminals unless they are not designed to
withstand the full test voltage, in which case all
terminals may be disconnected

12.7.2

Impulse dielectric withstand (1,2 ps/50 ps)

The dielectric withstand of the power circuits at
impulse test shall be tested according to IEC
60664-1.

The impulse voltage shall be applied to live parts
and exposed conductive parts.

The test shall be carried out in accordance with
the requirements of IEC 61180.
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Parts of the EV supply equipment directly N/A

connected to the public AC supply network shall
be tested according to overvoltage category IV.

Permanently connected EV supply equipment P
shall be tested according to an overvoltage
category Il except for the socket-outlet or the
vehicle connector in case C where an overvoltage
category Il applies.

EV supply equipment supplied through a cable P
and plug shall be tested according to an
overvoltage category Il

12.8 EV supply equipment shall comply with IEC TS 61439-7. —
12.9 Damp heat functional test —
Following the conditioning defined below, the EV P

supply equipment is deemed to pass the test, if, it
passes the normal sequences test according to
A.4.7 of Annex A. The precision of the timing does
not need to be verified.

Conditioning: =

— For indoor units, 6 cycles of 24 h each to a N/A
damp heat cycling test according to IEC 60068-2-
30 (Test Db) at (40+3) °C and relative humidity of
95 %;

— For outdoor units, two 12 day periods, with each P
period consisting of 5 cycles of 24 h each to a
damp heat cycling test according to IEC 60068-2-
30 (Test Db) at (40+3) °C and relative humidity of
95 %.

12.10 Minimum temperature functional test —

The EV supply equipment shall be pre-conditioned | -25 °C P
in accordance with IEC 60068-2-1, test Ab, at the
minimum operating temperature (either -5 °C for
indoor, -25 °C outdoor or lower values declared by
the manufacturer £ 3 K) for (16 £ 1) h.

The EV supply equipment is deemed to pass the P
test, if, immediately after the preconditioning, it
passes the sequences test according to A.4.7 of
Annex A while at the minimum operating
temperature. The precision of the timing does not
need to be verified.

12.11 Mechanical strength —
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For Mode 2 EV supply equipment the minimum
degree of protection of the external enclosure
against mechanical impact shall be IKO8
according to IEC 62262.

N/A

After the test, the samples shall show that:

N/A

— the IP degree according to 12.5 is not impaired,;

N/A

— no part has moved, loosened, detached or
deformed to the extent that any safety functions
are impaired;

N/A

— the test did not cause a condition that results in
the equipment not complying with the strain relief
requirements, if applicable;

N/A

— the test did not result in a reduction of creepage
and clearance between uninsulated live parts of
opposite polarity, uninsulated live parts and
accessible dead or grounded metal below the
minimum acceptable values;

N/A

— the test did not result in any other evidence of
damage that could increase the risk of fire or
electric shock.

N/A

13

OVERLOAD AND SHORT-CIRCUIT PROTECTION

131

General

Where connecting points can be used
simultaneously and are intended to be supplied
from the same input line, they shall have individual
protection incorporated in the EV supply
equipment.

If the EV supply equipment presents more than
one connecting point then such connecting points
may have common overload protection means
and may have common short-circuit protection
means, if those protection means provide the
required protection for each of the connecting
points

If the EV supply equipment presents more than
one connecting point that cannot be used
simultaneously then such connecting points can
have common protection means.

N/A

Such overcurrent protective devices shall comply
with IEC 60947-2, IEC 60947-6-2 or IEC 61009-1
or with the relevant parts of IEC 60898 series or
IEC 60269 series.

13.2

Overload protection of the cable assembly
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The EV charging stations or Mode 2 EV supply N/A

equipment shall provide overload protection for all
cases for all intended cable conductor sizes if not
provided by the upstream supply network.

The overload protection may be provided by a N/A
circuit breaker, fuse or combination thereof.

If overload protection is provided by a means N/A
other than a circuit breaker, fuse or combination
thereof, such means shall trip within 1 min if the
current exceeds 1,3 times the rated current of the
cable assembly.

13.3 Short-circuit protection of the charging cable —

The EV charging stations or Mode 2 EV supply N/A
equipment shall provide short-circuit current
protection for the cable assembly if not provided
by the supply network.

In case of short-circuit, the value of 12t at the EV N/A
socket-outlet of the Mode 3 charging station shall
not exceed 75 000 A2s.

In case of short-circuit, the value of 12t at the P
vehicle connector (Case C) of the Mode 3
charging station shall not exceed 80 000 AZ2s.

The real value of the prospective short-circuit P
current is evaluated at the point where the cable
assembly is connected.

14 AUTOMATIC RECLOSING OF PROTECTIVE DEVICES P
The automatic or remote reclosing of protective devices after tripping in the EV N/A
supply equipment shall only be possible in case the following requirement is
fulfilled:
the socket-outlet shall not be mated to a plug. N/A
This shall be checked by the EV supply
equipment.

For automatic or remote reclosing automatic N/A

reclosing devices (ARDs) with an assessment
means may be used.

The EV supply equipment may close the contactor N/A
during an automatic or remote reset cycle to
establish conductivity between the protection
device and the socket-outlet.

By this procedure the EV supply equipment can N/A
check the circuit up to the socket-outlet to be free
of fault current.
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For case C the EV supply equipment shall not P

provide automatic or remote reclosing of
protective devices.

15 EMERGENCY SWITCHING OR DISCONNECT (OPTIONAL) P

Emergency switching or disconnect equipment
shall be used either to disconnect the supply
network from EV supply equipment or to
disconnect the socket-outlet(s) or the cable
assembly(ies) from the supply network.

Such equipment shall be installed in accordance P
with national rules.

Such equipment may be part of the supply P
network or either the EV charging station or the
Mode 2 supply equipment.

16 MARKING AND INSTRUCTIONS P
16.1 Installation manual of EV charging stations —
The installation manual of EV charging stations P
shall indicate the classification as given in
Clause 5.
The EV supply equipment manufacturer shall P

state the interface characteristics specified in
Clause 5 of IEC TS 61439-7:2014 in the manual
where applicable.

Wiring instructions shall be provided.

If protective devices are included in the EV P
charging station, the manual shall indicate the
characteristics of those protection devices
explicitly describing the type and rating.

If the protective devices are not in the EV charging P
station, the manual shall indicate all information
necessary for the installation of external protection
explicitly describing the type and rating of the
devices to be used.

It is recommended that the installation manual be P
made available to future customers.

If the EV charging station has more than one N/A
connection of the equipment to the AC supply
network, and does not have individual protection
for each connecting point to the vehicles, then the
installation manual shall indicate that each
connection of the equipment to the AC supply
network requires individual protection.
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The installation manual shall indicate if the
optional function for ventilation is supported by the
charging station (6.3.2.2).

N/A

The installation manual shall indicate ratings or
other information that denote special (severe or
unusual) environmental conditions of use, see 5.3.

16.2

User manual for EV supply equipment

User information shall be provided by the
manufacturer on the EV supply equipment orin a
user’s manual.

Such information shall state:

*which adaptors or conversion adapters are
allowed to be used, or

*which adaptors or conversion adapters are not
allowed to be used, or

that adaptors or conversion adapters are not
allowed to be used, and

«that cord extension sets are not allowed to be
used.

The user manual shall include information about
national usage restrictions.

16.3

Marking of EV supply equipment

The EV supply equipment manufacturer shall provide each EV supply equipment
with one or more labels, marked in a durable manner and located in a place such
that they are visible and legible during installation and maintenance:

a) EV supply equipment manufacturer's name,
initials, trade mark or distinctive marking;

b) type designation or identification number or any
other means of identification, making it possible to
obtain relevant information from the EV supply
equipment manufacturer;

c¢) “Indoor Use Only", or the equivalent, if intended
for indoor use only;

N/A

The EV supply equipment manufacturer shall provide each EV supply equipment
with one or more labels, marked in a durable manner and located in a place such
that they are visible and legible during installation:

d) means of identifying date of manufacture;

e) type of current;

f) frequency and number of phases in case of
alternating current;

g) rated voltage (input and output if different);
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h) rated current (input and output if different) and P

the ambient temperature used to determine the
rated current;

i) degree of protection; P

j) all necessary information relating to the special
declared classifications, characteristics and
diversity factor(s), severe or unusual
environmental conditions of use, see 5.3.

16.4 Marking of charging cable assemblies case B —
Cable assemblies for Mode 1 Case B or Mode 3 Case B shall be marked in a N/A
durable manner with the following information:

a) manufacturer's name or trade mark; N/A
b) type designation or identification number or any N/A

other means of identification, making it possible to
obtain relevant information from the manufacturer;

c) rated voltage; N/A
d) rated current; N/A
e) number of phases. N/A

f) degree of protection

Marking for the entire cable assembly shall be N/A
provided in a clear manner by a label or
equivalent means.

16.5 Durability test for marking —

Marking made by moulding, pressing, engraving P
or similar, including labels with a laminated plastic
covering, shall not be submitted to the following

test.

The markings required by this standard shall be P
legible with corrected vision, durable and visible

during use.

After the test, the marking shall be legible to P

normal or corrected vision without additional
magnification. It shall not be easily possible to
remove marking plates and they shall show no

curling.
A ANNEX A — CONTROL PILOT FUNCTION TROUGH A CONTROL PILOT P
CIRCUIT USING A PWM SIGNAL AND A CONTROL PILOT WIRE
A1 General —
A.2 Control pilot circuit —
A.21 General P
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Figures A.1 and A.2 illustrate an electric P

equivalent circuit of the control pilot circuit. The
EV supply equipment shall set the duty cycle of
the PWM control pilot signal to indicate the
maximum current according to Table A.7.

The indicated maximum current transmitted shall P
not exceed the value according to 6.3.1.6.

The EV supply equipment may open the switching device that energizes the EV if P
the EV draws a higher current than the PWM signal (duty cycle) indicates. In this
case, the EV supply equipment shall respect the following conditions:

the allowed response time of the EV, according to P
Table A.6 (e.g. sequence 6).

the current tolerance related to the duty cycle =
generated by the EV supply equipment

(1 percentage point).

the tolerances of the current measurement used P
in the EV supply equipment itself.

The control pilot circuit shall be designed in P
accordance with Figures A.1 or A.2 with the
values defined in Table A.2, Table A.3 and Table
A4

The functionality of the control pilot circuit shall P
follow the requirements defined in Table A .4,
Table A.6, Table A.7 and Table A.8.

A.2.2 Typical control pilot circuit P
(see IEC 61851-1:2017)
The EV supply equipment communicates by P

setting the duty cycle of a PWM signal or a
continuous DC voltage signal (Table A.7).

The EV supply equipment may change the duty P
cycle of the PWM signal at any time.

The EV responds by applying a resistive load to P
the positive half-wave to the control pilot circuit.

For further information about the PWM signal see P
also Table A.2, Table A.3 and Table A.4.

EVs using typical control pilot circuit (Figure A.1) P

shall be able to create state B and use it
according to the sequences specified in Table A.6.

EV using a typical control pilot circuit shall P
determine the maximum current from EV supply
equipment from the duty cycle of the PWM signal
(Table A.8).
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A.2.3 Simplified control pilot circuit P
(see IEC 61851-1:2017)
An EV using the simplified control pilot circuit shall N/A

limit itself to single phase charging and shall not
draw a current of more than 10 A.

EV supply equipment that supports an EV using P
the simplified control pilot shall modulate the PWM
signal in the same manner as done for EVs using
the typical control pilot circuit.

EVs using simplified control pilot circuit (Figure P
A.2) are not able to create state B.

An EV using the simplified control pilot circuit can P
measure the duty cycle.

The designer of an EV using the simplified control P
pilot should be aware that the EV supply
equipment can open its switching device, if the EV
supply equipment indicates less current (by the
duty cycle) than the EV draws (see A 2.1).

It is not recommended to use the simplified control P
pilot circuit for new EV design.

A24 Additional components and high frequency N/A
signals
Digital communication as described in ISO/IEC N/A

15118 series may be carried out over the control
pilot conductor. Additional components can be
needed to couple this high-frequency signal onto
the control pilot signal.

Additional components required for signal N/A
coupling shall not deform the control pilot signal
beyond the limits defined in Tables A.2 and A.4.

The maximum inductance of the control pilot N/A
circuit of the EV supply equipment is limited to 1
mH (see Table A.3).

The maximum inductance of the control pilot N/A
circuit of the EV is limited to 1 mH (see Table A.2).
The additional signal for digital communication N/A

shall have a frequency of at least 148 kHz.

The voltage of the high frequency signal (used for N/A
digital communication) shall be in accordance with
the values given in Table A.1.
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One further capacitive (max of 2 000 pF) branch N/A

(on the vehicle and on the EV supply equipment)
can be used for detection of the high frequency
signals, provided the resistance/impedance to
ground is higher than 10 kQ. Such
capacitive/resistive branch would typically be used
for signal inputs and automatic signal voltage
control (refer to Table A.1).

A3 Requirements for parameters and system behaviour —

The control pilot circuit parameters shall be in P
accordance with Table A.2 and Table A.3 and are
shown in Figures A.1 and A.2.

EV pilot circuit values and parameters as P
indicated on Figures A.1 and A.2 are given in

Table A.3.

Value ranges shall be maintained over full useful P

life and under design environmental conditions.

1 % tolerance resistors are commonly P
recommended for this application.

Table A.4 indicates the pilot voltage range based P
on components values in Tables A.2 and A.3. It
incorporates an increased voltage margin for Va
to allow for measurement tolerances of the EV
supply equipment.

There is no undefined voltage range, for the PWM P
signal, between the system states.

The state is valid if it is within the above values. P
The state detection shall be noise resistant, e.g.
against EMC and high frequency data signals on
the control pilot circuit.

For reliable detection of a state, it is P
recommended to apply averaging of the
measurement over several milliseconds or PWM
cycles.

The EV supply equipment shall verify that the EV P
is properly connected by verifying the presence of
the diode in the control pilot circuit, before
energizing the system.

This shall be done at the transition from x1 to x2 P
or at least once during state x2, before closing the
supply switching device.

Presence of the diode is detected if the low side of P
the PWM-signal is within the voltage range
defined in Table A.4.
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The EV supply equipment shall open or close the P
supply switching device within the time indicated
in Table A.6.
Compliance is tested as in Clause A 4. P

The state changes between A, B, C and D are
caused by the EV or by the user.

The state changes between state x1 and x2 are P
created by the EV supply equipment.

A change between states x1 and x2 indicates an P
availability (x2) or unavailability (x1) of power
supply to the EV.

After changing to state F and while the reason for changing to state F persists, an P
EV supply equipment with permanently attached cable (case C) shall:

—remain in state F, or P

— remain in state F for at least 300 ms and then
change to state x1 (and stays there), in order to
detect if an EV is connected.

If the failure is not recovered after disconnecting the vehicle connector, the EV P
supply equipment shall:

—remain in or change to state F, or P

—remain in state x1, if the EV supply equipment
provides an indicator (e.g. a display) which shows
“not available”.

In the absence of a fault condition in the EV P
supply equipment, the EV supply equipment shall
not use the state F in order to signal that the EV
supply equipment will not deliver the energy to the
EV. Instead, this shall be done by the state x1.

A transition from state E or state F to any other P
state (x1 or x2) is allowed.

If the EV is connected to the EV supply equipment P
which does not use 5 % duty cycle, and
authentication (e.g. RFID identification, payment,
etc.) is needed, the control pilot signal shall stay at
x1 as long as the energy is not allowed to be
supplied.

In case, no authentication is needed, the system P
may go to state x2.

In case EV supply equipment requires P
authentication to supply power, a change from
states CX or DX to state BX shall not lead to loss
of authentication.
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This means that no repeated authentication shall P
be needed.
Table A.6 indicates the principle sequences and P

transitions from one state to another with the
timing requirements where applicable. Some
transitions that may take place are not indicated in
the table.

If the EV supply equipment or the EV changes to P
a new state within the timing indicated for that
sequence, the new sequence is initiated and
replaces the previous sequence.

A4 Test procedures —
A41 General —
Constructional requirements of the EV P
A.4.2 .
simulator
A43 Test procedure P
Add Test List — Oscillator frequency and generator | (see table 4.4)
T voltage test
A.4.5 Duty Cycle test (see table 4.5) P
A.4.6 Pulse wave shape test (see table 4.6) P
A4.7 Sequences test DC EVSE N/A
A4.7A1 General N/A
A4.7.2 Sequence test using the typical control pilot (see table 4.7.2) N/A
B circuit
A4T3 Sequence test using the simplified control (see table 4.7.3) N/A
U pilot circuit Not applicable to such circuit
A4.7.4 Optional testing the EV supply equipment that | (see table 4.7.4) N/A
B support grid
A48 Test of interruption of the protective (see table 4.8) P
w conductor
A.4.9 Test of short-circuit values of the voltage (see table 4.9) P
Example of a test simulator of the vehicle N/A
A.4.10 . .
(informative)
A4.11 Optional hysteresis test N/A
A4111 General N/A
Test sequence for hysteresis between states B N/A
A.4.11.2
and C
Test sequence for hysteresis between states N/A
A.4.11.3 C-E. D-E
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A4.11.4 '(I;«:,\;t sequence for hysteresis between states N/A
A.5 Implementation hints _
A5.1 Retaining a valid authentication until reaching N/A
" CP State B

Load control using transitions between state N/A
A.5.2

x1 and x2

Information on difficulties encountered with N/A
A.5.3 some legacy EVs for wake-up after a long

period of inactivity (informative)
B ANNEX B — PROXIMITY DETECTION AND CABLE CURRENT CODING N/A

CIRCUITS FOR THE BASIC INTERFACE
B.1 Circuit diagram for vehicle couplers using an auxiliary switch associated —

with the proximity detection contact

The vehicle couplers using the proximity contact N/A
with an auxiliary switch and without current
capability coding of the cable assembly shall use
the circuit diagram as indicated in Figure B.1 and
Table B.1.

B.2 Circuit for simultaneous proximity detection and current coding —

Vehicle connectors and plugs using the proximity N/A
contact for simultaneous proximity detection and
current capability coding of the cable assembly
shall have a resistor electrically connected
between the proximity contact and the earthing
contact (see Figure B.2) with a value as indicated
in Table B.2.

The resistor shall be coded to the maximum N/A
current capability of the cable assembly.

The EV supply equipment shall interrupt the N/A
current supply if the current capability of the cable
is exceeded as detected by the measurement of
the Rc, as specified by the values for the
recommended interpretation range in Table B.2.

The EV supply equipment shall detect the current N/A
coding by measurement of the Rc, as defined in
Table B.2 and use the result to set the value of the
maximum allowed current, if necessary, according
to 6.3.1.6.

The resistor is also used for proximity detection. N/A
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Ad.4 TABLE: Oscillator frequency and generator voltage test P
Resistor Value | Oscillator Frequency [Hz]
Minimum | Maximum | Measured [Q] (Reg. 1000 Hz +/- 0,5%) | verdict
Voltage | Voltage | Value [V] | (EV Simulator)
vl vl
State A 11,4 12,6 12,2 Nominal value 1000 Hz P
State B1,
B2/ 8,37 9,59 9.1 Nominal value 1000 Hz P
positive
Negative B -12,6 -11,4 -12,25 Nominal value 1000 Hz P
State C1,
c2/ 5,47 6,53 6,00 Nominal value 1000 Hz P
positive
Negative C -12,6 -11,4 12,25 Nominal value 1000 Hz P
State D1,
D2/ - - - - - N/A
positive
Negative D - - - - - N/A
Internal resistor value (1000 Q +/-3%) [Q]
Calculated: R1_calc(= 2 740 x (U_StateA — U_StateB) / (U_StateB - 0,7)
R1 1000 Q P
A4.5 TABLE: Duty cycle test P
. Pulse .
Duty Measured Resistor Value ; Duty Indicated current .
width . Verdict
cycle |Value [V] [Q] [us] cycle (duty cycle * 0.6)
(EV Simulator) g
State B/
5% Duty 9.1 Nominal value 50 5,07 / P
cycle
State B/
10% Duty / / / / / N/A
cycle
State B/
Max
declared / / / / / / N/A
Default
Duty cycle
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A4.6

TABLE: Pulse wave shape test

Measured
Voltage?

[Vl

Maximum
rise time

[us]

Measured
Value [ps]

Maximum
fall time

[ms]

Measured
Value [ps]

Duty Cycle
[%]

Verdict

State B1,
B2/
positive

8,8

1,7

13

0,8 5,15

State C1,
c2/
positive

5,8

1,3

13

0,8 5,15

State D1,
D2/
positive

N/A

2 with nominal resistance values

A4.7.2

TABLE: Sequence test using the typical control pilot circuit

N/A

Sequence

1.1
[s]

3.1
[s]

[s]

7 | 8.1
[s] | I[s]

[s] | I[s]

2.1
[s]

9.3

[s] | [s] [s]

Verdict

Test1 /
Max
resistance

N/A

Test2/
Max
resistance
+ HF
voltage

N/A

Test 3/

Min
resistance

N/A

Test4/
Min
resistance
+HF
voltage

N/A
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Ad.7.3 TABLE: Sequence test using the simplified control pilot circuit N/A
1.2 3.2 5 6 2.2
Sequence Verdict
[s] [s] [s] [s] [s]
Test1 /
Max / / / / / N/A
resistance
Test2/
Max
resistance / / / / / N/A
+ HF
voltage
Test 3/
Min / / / / / N/A
resistance
Test4/
Min
resistance / / / / / N/A
+HF
voltage
A4.7.4 TABLE: Optional testing the EV supply equipment that support grid N/A
Sequence 1.1 3.1 4 91 | 101 | 8.2 | 3.1 4 7 81 | 21 | 9.3 Verdict
[s1 | [s] | [s] | [s] | sl | [s] | sl | [s] | [s] | [s] | [s] | [s]
Nominal
resistance / / / / / / / / / / / / N/A
values
A4.8 TABLE: Test of interruption of the protective conductor =
Measured cut off time [ms] Max. cut off time [ms] Verdict
State C_ or D — earth 78 100 P
wire open
Ad.9 TABLE: Test of short circuit values of the voltage P
Shutdown time [s] Verdict
State _C +120Q 85 P
resistance
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Test item description...................... . |see page 3
Trade Mark.........coevvvveiivnsinnnnnnnnnnnnnns ! |see page 3
Manufacturer..........cccooccniiiiniciiinnnns ! |see page 3
Model/Type reference.............ccu..... ! | see page 3
Ratings......ccccoeeiiiieeiee s : |see page 3

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s): N/A

[ ] |CB Testing Laboratory:

Testing location/ address.........cccccvvveveeeeennes?

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 1:

Testing location/ address.........cccccvvvvveeennenesl

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 2:

Testing location/ address.........cccccevveeeeeeennesl

Tested by (name + signature) .........cccccceenenil

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 3:

[ 1 |Testing procedure: CTF Stage 4:

Testing location/ address.........cccccvvveeeeeeennss?

Tested by (name, function, signature)........:

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

Supervised by (name, function, signature) :
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List of Attachments (including a total number of pages in each attachment):
N/A

Summary of testing:

Tests performed (name of test and test Testing location:
clause):

All applicable items are performed, selected model | gge page 4.
EVDC-80KW-9YHW-1as the typical model.

EN 61851-1:2011 will be replaced by EN IEC
61851-1:2019, all tests were according to EN IEC
61851-1:2019.

Summary of compliance with National Differences (List of countries addressed):

No EU Group Differences.

X] The product fulfils the requirements of EN 61851-23:2014, EN 61851-1:2011
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Copy of marking plate:
The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

See pages 5.
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Test item particulars............cooeeeiiiici et

Equipment mobility.........cooiiiiiis :

Connection to the mains.........ccceeieeiirieiireniinennnnens :

Access 10Ccation .........cccieiiimiiiiiiir e :

[l movable
[x] stationary

[] pluggable equipment [Jtype A []type B
[X] permanent connection

[] detachable power supply cord

[] non-detachable power supply cord

[] not directly connected to the mains

[] hand-held [] transportable
[] for building-in [] direct plug-in

[x] operator accessible
[] service access area
[] restricted access location

Over voltage category (OVC) ......ccccevvvirrivriinsnnnnnnn, :JOVvCI [ovCIl [xJovCll [ovClIv
[] other:

Class of equipment ..........ccccoiiriiiiriirrrrrrrr e, : [x]Class| [[Classll []Classlil
[] Not classified

Mains supply tolerance (%) or absolute mains =+ 10 considered

supply values ... :

Considered current rating (A) ......ccccccoiicciineennnnnn, : See page 7

Pollution degree (PD) ........cccoecmmmmriinncciinmnrnnnnnnnnnnns :[JPD1 [IPD2 [x]PD3

IP protection class ........ccceiciiiiiiinnic s 1 IP54

Altitude during operation (M) ........ccccccimriiiiiiiiinnnns : 2000

Output Connector Interface Type .............ccccvn.... s CCS2

Mass of equipment (Kg) ......ccceeerverrersersessensessensaes : =200kg

Possible test case verdicts:

- test case does not apply to the test object.......... : N/A

- test object does meet the requirement................ : P (Pass)

- test object does not meet the requirement.......... : F (Fail)

Testing .......ocoe :
Date of receipt of test item.............ceeeeemncceiiiinnnee. :

Date (s) of performance of tests ...........ccccccuunnnnneee :

See cover page

See cover page

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a[_] comma/ [X] point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has

L] Yes
X Not applicable

been provided............coooiiiiiiiii

When differences exist; they shall be identified in the General product information section.

TRF No. IEC61851_23B
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Name and address of factory (ies).........ccccerrrrnnee :

N/A

General product information:
See pages 7-12.
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5 RATING OF THE SUPPLY VOLTAGE
Equipment operates as intended within a supply P

voltage tolerance of £10%

Equipment operates as intended within a frequency P
tolerance of +1%

GENERAL SYSTEM REQUIREMENTS AND INTERFACE P
6.1 General Description P
Method of charging uses an on-board charger N/A

Method of charging uses an off-board charger
6.2 EV Charging Modes

EV charging mode is Mode 4, utilizing a d.c. EV
charging station (e.g. off-board charger) where the
control pilot function extends to the d.c. EV charging
station.

Pluggable d.c. EV charging stations, which are N/A
intended to be connected to the a.c. supply network
(mains) using standard plugs and socket outlets,
shall be compatible with residual current device with
characteristics of type A.

The pluggable d.c. EV charging station shall be N/A
provided with an RCD, and may be equipped with
an overcurrent protection device.

6.3 Types of EV Connection

6.3.1 General description

The connection of EVs using cables shall be carried
out in case of C connection

6.3.2 Cord extension sets not provided P

Vehicle instructions indicate no cord extensions

Cable assembly provided cannot be used as a cord
extension

6.3.3 Adaptors shall not be used to connect a vehicle P
connector to a vehicle inlet.

6.4 Functions provided in each charging mode P

The d.c. EV charging station shall supply a d.c.
current or voltage to the vehicle battery in
accordance with a VCCF request.

6.4.1 Mode 4 charging functions

- verification that the vehicle is properly connected;

- protective conductor continuity checking (6.4.3.2);

T| V| V| T

- energization of the system;
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- de-energization of the system (6.4.3.4);
- d.c supply for EV (6.4.3.101);

- measuring current and voltage (6.4.3.102);

- retaining / releasing coupler (6.4.3.103);
- locking of the coupler (6.4.3.104);
- compatibility assessment (6.4.3.105)

- insulation test before charging (6.4.3.106)

T|TV| V| V|TV|TV|T| T

- protection against overvoltage at the battery
(6.4.3.107);

- verification of vehicle connector voltage
(6.4.3.108);

- control circuit supply integrity (6.4.3.109);

)

- short circuit test before charging (6.4.3.110);
- user initiated shutdown (6.4.3.111);

T| V| T| O

- overload protection for parallel conductors
(conditional function) (6.4.3.112);

- protection against temporary overvoltage P
(6.4.3.113).

- emergency shutdown (6.4.3.114) P
6.4.2 Optional function P

- determination of ventilation requirements of the N/A
charging area;

- detection/adjustment of the real time available N/A
load current of the DC charger;

- selection of charging current; P

- wake up of d.c. EV charging station by EV N/A
(6.4.4.101);

- indicating means to notify users of locked status of N/A
vehicle coupler.

Other additional functions may be provided.

6.4.3 Details of functions for DC charging

6.4.3.1 Verification that the vehicle is properly connected

The EVSE are able to determine that the
connector is properly inserted in the vehicle inlet
and properly connected to the EVSE.

T| V| T| T

Vehicle movement by its own propulsion system is P
impossible as long as the vehicle is physically
connected to the EVSE as required in ISO 6469-2.

6.4.3.2 Protective conductor continuity checking P
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For isolated systems, protective conductor P

continuity between the d.c. EV charging station and
the vehicle shall be monitored.

For the rated voltage of d.c. 60 V or higher, the d.c. P
EV charging station shall perform an emergency
shutdown (see 6.4.3.114) within 10 s after a loss of
electrical continuity of the protective conductor
between d.c. EV charging station and EV
(emergency shutdown).

For non-isolated systems, in case of loss of earthing N/A
conductor continuity, the non-isolated d.c. EV
charging station shall be disconnected from a.c
supply network (mains).

Earthing conductor continuity between the d.c. EV P
charging station and the vehicle shall be monitored.
For the rated voltage of d.c. 60 V or higher, the d.c.
EV charging station shall perform an emergency
shutdown within 5 s after a loss of electrical
continuity of the protective conductor between d.c.
EV charging station and EV.

6.4.3.3 Energization of the system P

Energization of the system did not performed until
the pilot function between EVSE and EV has been
established correctly.

Energization may also be subject to other P
conditions being fulfilled.

6.4.3.4 De-energization of the system P

If the pilot function is interrupted, the power supply
to the cable assembly is interrupted but the control
circuit may remain energized.

In the case of failure in control circuit of d.c. EV P
charging station, such as short-circuit, earth
leakage, CPU failure or excess temperature, the
d.c. EV charging station shall terminate the supply
of charging current, and disconnect the supply of
control circuit.

In addition, the conductor, in which earth fault or P
overcurrent is detected, shall be disconnected
from its supply.

Requirement for disconnection of EV is defined in -
7.2.3.1.

6.4.3.101 | DC supply for EV

The d.c. EV charging station shall supply d.c. P
voltage and current to the vehicle battery in
accordance with VCCF’s controlling.
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For regulated systems, the d.c. EV charging P

station shall supply regulated d.c. voltage or
current to the vehicle battery in accordance with
VCCF’s controlling.

Requirements for charging performance of -
regulated d.c. current / voltage are given in
101.2.1.1, 101.2.1.2 and 101.2.1.3 and 101.2.1.4.

In either case mentioned above, the maximum P
ratings of the d.c EV charging station shall not be

exceeded.

The vehicle can change the requested current P

and/or requested voltage.

6.4.3.102 | Measuring current and voltage See appended Table 6.4.3.102

The d.c. EV charging station shall measure the
output current and output voltage. The accuracy of
output measurement is defined for each system in
Annexes AA, BB and CC.

6.4.3.103 |Retaining/releasing coupler

A means shall be provided to retain and release
the vehicle coupler. Such means may be
mechanical, electrical interlock, or combination of
interlock and latch.

6.4.3.104 | Locking of the coupler P

A vehicle connector used for d.c. charging shall be
locked on a vehicle inlet if the voltage is higher
than 60 V d.c.

The vehicle connector shall not be unlocked (if the P
locking mechanism is engaged) when hazardous
voltage is detected through charging process
including after the end of charging. In case of
charging system malfunction, a means for safe
disconnection may be provided.

The d.c. EV charging station shall have the P
following functions in case the locking is done by
the d.c. EV charging station:

— electrical or mechanical locking function to retain P
the locked status, and

— function to detect the disconnection of the P
electrical circuits for the locking function.

6.4.3.105 | Compatibility assessment

Compatibility of EV and d.c. EV charging station P
shall be checked with the information exchanged
at the initialization phase as specified in 102.5.1.

6.4.3.106 |Insulation test before charging P
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The d.c. EV charging station shall confirm the P

insulation resistance between its d.c. output circuit
and protective conductor to the vehicle chassis,
including the charging station enclosure, before
the EV contactors are allowed to close.

If the required value is not met, the d.c. EV P
charging station shall send the signal to the
vehicle that the charging is not allowed.

Conformance is determined by measuring the P
insulation resistance as follows:

Any relays in the d.c. output circuit of the d.c. EV P
charging station shall be closed during the test.

The required value of insulation resistance R shall P
be: R 2100 Q/Vx U

U is rated output voltage of the d.c. EV charging
station.

6.4.3.107 |Protection against overvoltage at the battery

The d.c. EV charging station shall perform an P
emergency shutdown and disconnect its supply to
prevent overvoltage at the battery, if output voltage
exceeds maximum voltage limit sent by the
vehicle. In case of vehicle failure, disconnection
from a.c. mains may not be necessary.

Specific requirement for detection and shutdown -
are defined in Annexes AA, BB and CC.

The vehicle can change the maximum voltage limit P
during charging process.

Compliance is checked according to the following P
test.
The d.c. EV charging station is connected to a d.c. P

voltage source or artificial load.

The voltage of the d.c. voltage source or artificial P
load should be within the operating range of the
charging station.

The d.c. EV charging station is set to charge the P
d.c. voltage source at a current of more than 10 %
of the maximum rated current of d.c. EV charging
station.

A maximum voltage limit command lower than the P
voltage of the voltage source shall be sent to the
d.c. EV charging station.

Both the time between when the command is sent P
and the beginning of charging current reduction,
and the rate of reduction shall be measured.
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The voltage of the voltage source, the way the P

command voltage limit is sent and the value of the
voltage limit may be chosen freely to comply with
this test.

6.4.3.108 | Verification of vehicle connector voltage

This clause is only applicable for charging stations
which are responsible for locking of vehicle
connector, such as system A and system B.

The d.c. EV charging station shall not energize the P
charging cable when the vehicle connector is
unlocked. The voltage at which the vehicle
connector unlocks shall be lower than 60 V.

6.4.3.109 | Control circuit supply integrity

If an earth fault, short circuit or overcurrent is
detected in output circuit of d.c. EV charging
station, the power circuit shall be disconnected
from its supply, but the power supply for control
circuit shall not be interrupted unless the power
circuit interruption is due to a loss of a.c. supply
network (mains).

6.4.3.110 | Short circuit test before charging P

With the EV connected to the d.c. EV charging
station and before the EV contactor is closed, the
d.c. EV charging station shall have a means to
check for a short circuit between d.c. output circuit
positive and negative for the cable and vehicle
coupler.

6.4.3.111 User initiated shutdown P

The d.c. EV charging station shall have a means
to allow the user to shut down the charging
process.

6.4.3.112 | Overload protection for parallel conductors P
(conditional function)

If more than one conductor or wire and/or vehicle P
connector contact is used in parallel for d.c.
current supply to the vehicle, the d.c. EV charging
station shall have a mean to ensure, that none of
the conductors or wires will be overloaded.

6.4.3.113 | Protection against temporary overvoltage

For stations serving a maximum output voltage up P
to 500 V, no voltage higher than 550 V shall occur
for more than 5 s at the output between DC+ and
PE or between DC- and PE.
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For stations serving a maximum output voltage P

above 500 V and up to 1 000 V, no voltage higher
than 110 % of d.c. output voltage shall occur for
more than 5 s at the output between DC+ and PE
or between DC- and PE.

The d.c. EV charging station shall terminate the P
supply of charging current and disconnect the d.c.
power circuit from its supply within 5 s, to remove
the source of overvoltage. This shall also apply in
case of a first earth fault within the isolated output
part of the d.c. EV charging station.

For Un, as the minimum DC charger output P
voltage, the d.c. EV charging station shall limit the
voltage between DC+/- and PE at:

-(2Un +1000)x 1,41 Vor;
-(Un+1200)x1,41V.

6.4.3.114 | Emergency shutdown

When the d.c. EV charging station detects an
abnormality in the station and/or the vehicle, the
safety shall be ensured by the emergency
shutdown. Stop charging by:

a) controlled expedited interruption of charging P
current or voltage to the vehicle, where d.c. current
descends with a controlled slope, and appropriate
signalling to the vehicle, or

b) uncontrolled abrupt termination of charging P
under specific fault conditions, where there is no
control of current, and the vehicle may not be
informed in time.

Under specific conditions, the following P
disconnection, for example, is required according
to the risk assessment of the abnormality in the
station or the vehicle:

— disconnection of the supply to the conductor in P
which an earth leakage is detected;

— disconnection of the conductor in which an P
overcurrent is detected;

— disconnection of the d.c. power circuit from the P
supply if an insulation failure is detected.

General procedure of shutdown in the charging -
control process is given in 102.5.3.

6.4.4 Details of Optional Functions P
6.4.4.1 Determination of ventilation requirements during N/A
charging
If additional ventilation is required during charging, N/A
charging is only allowed if such ventilation is
provided.
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6.4.4.2 Detection/adjustment of the real time available load N/A

current of the supply equipment

Means is provided to ensure that the charging rate N/A
did not exceed the real time available load current
of the EVSE and its power supply.

6444 Selection of charging rate

A manual or automatic means is provided to
ensure that the charging rate does not exceed the
rated capacity of the a.c. supply network (mains),
vehicle or battery capabilities.

6.4.4.101 |Wake up of d.c. EV charging station by EV N/A

The charging station may support a standby mode N/A
to minimize power consumption. In this case, the
station shall be able to be woken up by the EV.

6.4.5 Details of Pilot Function

Control pilot function is mandatory. The control
pilot function shall be capable of performing at
least the mandatory functions described in 6.4.3.1,
6.4.3.2, 6.4.3.3 and 6.4.3.4, and may also be
capable of contributing to optional functions
described in 6.4.4.

6.5 Serial data communication P
Serial data communication exchange shall be
provided
Serial communication shielded or earthed tW|sted P
DIt :

6.101 Classification P

6.101.1 Category —

6.101.1.1 | According to system structure: -

- isolated d.c. EV charging station, according to the |[X] basic insulation (DC 1000V) P
type of insulation between input and output: [] reinforced insulation

- non-isolated d.c. EV charging station. N/A

6.101.1.2 | According to system control............ccccccccnnn -—-

- regulated d.c. EV charging station ....................... |[] controlled current charging P
] controlled voltage charging

X combination of controlled
current and voltage charging

- non-regulated d.c. EV charging station. N/A

6.101.1.3 | According to power receiving ................................. | [X] d.c. EV charging station -—-
connected to a.c. mains

[] d.c. EV charging station
connected to d.c. mains
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6.101.1.4 | According to environmental conditions ..................: |[X] outdoor use -
X indoor use

6.101.1.5 | According to the system used ................................ | [X] system A (see Annex AA),
[] system B (see Annex BB),
[X] system C (see Annex CC)

6.101.2 Rating P

According to d.c. output voltage I ........................... | ] up to and including 60 V, -

X over 60 V up to and
including 1 500 V.

7 PROTECTION AGAINST ELECTRIC SHOCK

71 General Requirements

Hazardous live parts are not accessible

T| 0|0 | O

Exposed conductive parts not live under normal
conditions

T

Exposed conductive parts not live under single fault
conditions

7.2 Protection against direct contact

7.21 One or more provisions prevent contact.............. :

7.2.2 Accessibility of live parts

T| V| V| O

Hazardous live parts are not accessible before or
after removal of parts not requiring a tool for
removal

Accessibility with finger probe does not allow P
contact with hazardous live parts

7.2.3 Stored energy — discharge of capacitors P
7.2.31 Disconnection of EV N/A
Voltage after 1 second shall be less than 60V .......: N/A

Stored energy available shall be less than 20J ......: N/A

Warning label provided N/A

7.2.32 Disconnection of d.c. EV charging station

Voltage after 1 second shall be less than 60V ........ |0V

Stored energy available shall be less than 20J ......: |0J

Warning label provided
7.3 Fault Protection

T| V| V| V| T|TO

One or more provisions prevent indirect contact....:

74 Supplementary Measures N/A

Only applicable to mobile d.c. EV charging station N/A
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An RCD (lAn < 30 mA) shall be provided as a part N/A

of the EV conductive supply equipment for earthed
systems. The RCD shall have a performance at
least equal to Type A and be in conformity with
standard IEC 60364-4-4.

Where power supply circuits that are galvanically N/A
separated from mains and are galvanically
isolated from earth, electrical isolation between the
isolated circuits and earth, and between the
isolated circuits and exposed conductive parts of
vehicle and EVSE shall be monitored. When a
fault condition related to the electrical isolation is
detected, the power supply circuits shall be
automatically de-energized or disconnected by the
EVSE.

7.5 Protective measures for d.c. EV charging stations P

The types of d.c. EV charging stations covered by
these requirements, including all accessible
conductive parts on the equipment shall have the
following protective measures.

— protective measures by automatic disconnection P
of supply by connecting all exposed conductive-
parts to a protective conductor during battery
charging, unless protective measure by reinforced
or double insulation or protective measure by
electrical separation is used for the d.c. EV
charging stations.

7.5.101 Requirements of the isolated d.c. EV charging P
station

Requirements for the isolated d.c. EV charging -
station for protection against electric shock are
defined for each system in AA.3.1, BB.2 or CC.4.1.

In addition, if the d.c. EV charging station has P
multiple d.c. outputs designed for simultaneous
operation, each output circuit shall be isolated from
each other by basic insulation or reinforced

insulation.
7.5.102 Requirements of the non-isolated d.c. EV charging N/A
station
under consideration. N/A
7.5.103 Protective conductor dimension cross-sectional P
area
Protective conductor shall be of sufficient cross- P
sectional area to satisfy the requirements of IEC
60364-5-54.
7.6 Additional requirements P
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The d.c. EV charging station shall be compatible P
with RCD Type A in the installation, i.e. a.c. supply
network (mains).

Class Il chargers may have a lead- through N/A
protective conductor for earthing the EV chassis.

8 CONNECTION BETWEEN THE POWER SUPPLY AND THE EV

8.1 General

Type of interface being used...........ccccccoviiininnl

8.2 Contact Sequencing

T| V| V| V| T

For all d.c. interfaces, the contact sequence during
the connection process shall be:

— Protective Earth (if any)

—d.c. power contacts

— Isolation monitor contacts

— Proximity detection or connection switch contact
— Control pilot contact

During disconnection the order shall be reversed.

8.3 Functional description of a standard interface -

Not applicable. —_

8.4 Functional description of a basic interface -

Not applicable. —_

8.5 Functional description of a universal interface N/A

Universal interface intermateable with either high N/A
power ac or high power dc connector

Means provided to ensure dc power connector N/A
cannot be mated with ac inlet and vice versa

Electrical ratings comply with level 1 N/A

9 SPECIFIC REQUIREMENTS FOR VEHICLE COUPLER

9.1 General requirements

The construction and performance requirements of | Approved connector used. P
vehicle coupler are specified in IEC 62196-1.

The requirements for the d.c. interfaces are P
specified in IEC 62196-3.

9.2 Operating temperature

Operating temperature ................uvvvvvvevvniiiiniinnnnnd

9.3 Service life of vehicle coupler

T| V| T| T

Service life of vehicle coupler ...........cccccuvnnnnnnnnnn:
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9.4 Breaking Capacity
For d.c. charging, the vehicle couplers are rated P

"not for current interruption.” A disconnection shall
not take place under load.

In the case of disconnection under d.c. load due to P
a fault, no hazardous condition shall occur.

Avoidance of breaking under load can be achieved P
by a specific means on the vehicle connector or a
system with interlock.

In addition to locking mechanism defined in P
6.4.3.104, in case of unintended disconnection of
the vehicle coupler, the output current of the d.c.
EV charging station shall be turned off within a
defined time to contain a possible arc within the
vehicle coupler housing. This turn-off time shall
comply with the value specified in Annexes AA, BB
and CC, using a speed of separation of the vehicle
connector of (0,8 £ 0,1) m/s according to IEC
60309-1.

Disconnection of vehicle coupler can be detected P
when one of the following occurs:

— loss of digital communication; P

— interruption of interlock circuit(s), e.g. control pilot,
proximity circuit, to mitigate electrical arcing and
shock hazards.

The system specific requirement for breaking P
capacity and system redundancy are defined in
Annexes AA, BB and CC.

9.5 IP Degrees P
Complies with 11.3 P

9.6 Insertion and Extraction Forces P
Complies with IEC 62196-1 P

9.7 Latching of the retaining device P
P

Latching or retaining if required may be a function
of the complete system or the connector.

10 CHARGING CABLE ASSEMBLY REQUIREMENTS
10.1 Electrical Rating

The rated voltage and current of each conductor Approved cable used.
shall correspond to the rated voltage and current of
the d.c. output of the d.c. EV charging station.

10.2 Electrical characteristics

Voltage and current ratings of the cable are
compatible with the ratings of the EVSE................:
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Cable insulation is wear resistant and maintains P
flexibility over the full ambient range

10.3 Dielectric Withstand Characteristics P
Complies with 11.4 P

10.4 Mechanical Characteristics P
Meets or exceeds the characteristics specified in P
IEC 60245-6
Cable is fire resistant P
Cable withstands chemical exposure P
Cable is rated for UV exposure P

10.5 Functional characteristics P
The maximum cord length may be specified by P
national codes

11 EVSE REQUIREMENTS P

111 General Test Requirements
Tests performed in an ambient of 20°C + 5°C
unless otherwise specified

11.2 Classification P
EVSE is considered indoor use only N/A
EVSE is considered indoor/outdoor use P

113 IP Degrees for basic and universal interfaces N/A

11.3.1 IP Degrees for ingress of objects N/A
INdOOr USE (IP) ..eeeiiieiiieeee el —
Vehicle inlet mated with connector is IP 21 N/A
g;)nnector for Case “C” when not connected is IP N/A
Outdoor Use (IP)........ueeeiiiaiiiiiiiiieeeeiieee —
Vehicle inlet mated with connector is IP 44 N/A
All Cable Assemblies ..........cccccoiiiiiiiiiniinenninndd —
Inlet in “road” position is IP 55 with or without N/A
assistance from vehicle design.........................
Connector when not mated is IP 24 N/A

11.3.2 Protection against electric shock N/A
Vehicle inlet mated with connector is IP XXD N/A
Connector for Mode 1 not connected is IP XXD N/A
Connector for Mode 2 an Mode 3 not connected is N/A
IP XXB
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1.4 Dielectric Withstand Characteristics P
11.4.1 Dielectric Withstand Voltage See appended Table 11.4.1 P

No breakdown indicated P
11.4.2 Impulse dielectric withstand P

No breakdown indicated P
11.4.101 Suppression of overvoltage category P

The isolated d.c. EV charging station shall reduce P

overvoltage to the EV to the rated impulse voltage

of 2500 V.
Primary circuit of d.c. charging station in outdoor is P
overvoltage category (OVC) Il according to Part 1.
11.5 Insulation Resistance
Insulation resistance measurement is greater than | See appended Table 11.5
1 MQ
11.6 Clearance and Creepage Distances
Clearance and Creepage Distances meet the See appended Table 11.6
minimum values
11.7 Leakage — Touch Current
11.7.101- | Leakage current See appended Table 11.7
11.7.105
11.7.106 Protection measures for the touch current P

exceeding 3.5 mA

For Class | d.c. EV charging station, if the test touch P
current exceeds 3.5 mA r.m.s, any of the following
requirements shall be met:

a) The protective conductor shall have a cross- P
sectional area of at least 10mm?2 Cu or 16 mm?2 Al,
through its total run.

b) Where the protective conductor has a cross- P
sectional area of less than 10 mm? Cu or 16 mm?
Al, a second protective conductor of at least the
same cross-sectional area shall be provided up to a
point where the protective conductor has a cross-
sectional area not less than 10 mm? Cu or 16 mm?
Al

c¢) Automatic disconnection of the supply in case of P
loss of continuity of the protective conductor.

A caution symbol A shall be placed on the outside P
of the d.c. EV charging station, visible to the user.
The minimum size of the protective earthing P

conductor shall comply with the local safety
regulations, and shall be indicated in the installation
manual.
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11.8 Environmental Tests

11.8.1 General
Equipment meets the original requirements after P
each test

11.8.2 Ambient air temperature
Manufacturer’s rated ambient temperature range -25~50 P
Equipment operates as intended within full range of P
ambient temperatures

11.8.3 Ambient Humidity

Test in accordance with IEC 60068-2-78, test Ca, at|40°C, 93%
40°C % 2°C and 93% relative humidity for four days:

Test in accordance with IEC 60068-2-30, test Db, a N/A
40°C £ 2°CfOr B CYCleS ...ooovveeiiiiiiiiiiieaeeeeind

11.84 Ambient Air Pressure

Designed for operation between 860 hPa and 1060
hPa

11.9 Permissible Surface Temperature

Temperature limits on surfaces are not exceeded See appended Table 11.9

11.10 Environmental Conditions

T|W| V|

The EVSE is designed to resist the effect of normal
automotive solvents and fluids, vibration and shock,
material flammability standards and other
conditions appropriate to the application.

11.11 Mechanical Environmental Tests

11.11.2 Mechanical Impact

No damage to the enclosure, and no access to
internal live parts after impact

11.12 Electromagnetic Compatibility tests

The EMC requirements for d.c. EV charging
stations are defined in IEC 61851-21-2.

11.13 Latching of the retaining device
Latching device used to prevent disconnection
under load
11.14 Service P

Parts are designed such that they can be removed,
serviced and replaced when necessary

11.15 Marking and Instructions

11.15.1 Connection Instructions
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Instructions for proper connection of the vehicle to P
the EVSE shall appear in the vehicle manual

Instructions for proper connection of the vehicle to P
the EVSE shall appear in the owner's manual

Instructions for proper connection of the vehicle to P
the EVSE shall appear on the EVSE product

11.15.2 All marking comply with the legibility requirements P
after the rub tests

11.15.3 Marking of Electric Vehicle Charging Station

The EVSE product is marked with all relevant
information

Name of manufacturer............ccccccvvvvvvvrrrvvnnnennnnnnnl | See label in pages 5-6

Model NUMDbET...........ccevvvveiiiiiiiiiiiieieeeveeeveeeeeeeeeeenns. | S€€ lAbel in pages 5-6

Serial number.............ccccccciiiiiiie v | See label in pages 5-6

Date of manufacturer ..........ccccccccvvvvvvvvvvvvennnnennnnnnnl | See label in pages 5-6

Rated voltage (V).....ccccccccevviiiiiieiiieiiiiiiiineeeee......:. | See label in pages 5-6

Rated frequency (Hz)...........ccccccceeeeviviivneeee.......t | See label in pages 5-6

Rated current (A) ......c..ccceevviiiiieiieeeiiiiiiiieeeeee.. | See label in pages 5-6

Number of phases.........cccccccvvvvvvviiiiriirierririnnnennnnnnl | Se€ label in pages 5-6

||| V|TV|OV|TV|TV| T

IP DEgrees .....ccccccvveeeiiiiciiiiiiiee e eeeiiiieeeeeeeeeennt. | Se€ label in pages 5-6

“Indoor use Only” if the product is intended for N/A
indoor use only

Class Il stations marked with Class Il symbol N/A

11.16 Telecommunication Network N/A

Telecommunication networks comply with IEC N/A
60950-1

11.101 Metering

If electric metering is provided, it shall comply with
IEC 62052-11 and IEC 62053-21.

101 SPECIFIC REQUIREMENTS FOR D.C. EV CHARGING STATION

101.1 General Requirements

101.1.1 Emergency switching

T| 0|0 | O

An emergency disconnection device may be
installed to isolate the a.c. supply network (mains)
from the d.c. electric vehicle charging station in
case of risk of electric shock, fire or explosion.

The disconnection device may be provided with a P
means to prevent accidental operation.

101.1.2 IP degrees for ingress of objects P
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The minimum IP degrees shall be as specified: IP54 P
- indoor: 1P21
- outdoor: IP44

101.1.3 Storage means of the cable assembly and vehicle P
connector
For d.c. EV charging stations, a storage means P

shall be provided for the cable assembly and
vehicle connector when not in use.

The storage means provided for the vehicle 1.5m P
connector shall be located at a height between
0.4m and 1.5m above ground level.

101.1.4 Stability P

The d.c. electric vehicle charging station shall be
installed as intended by the manufacturer's
installation instructions.

A force of 500 N shall be applied for 5 min in the P
horizontal direction to the top of the d.c. electric
vehicle charging station in each of the four
directions or in the worst possible horizontal
direction.

There shall be neither deterioration of the d.c. P
electric vehicle charging station nor deformation at
its summit greater than:

— 50 mm during the load application;
— 10 mm after the load application.

101.1.5 Protection against uncontrolled reverse power flow P
from vehicle
The d.c. EV charging station shall be equipped with P

a protective device against the uncontrolled reverse
power flow from vehicle.

101.2 Specific requirements for isolated systems
101.2.1 DC output

101.2.1.1 | Rated outputs and maximum output power

T| 0| T| O

The d.c. EV charging station may limit its maximum
current under the given condition independent of
the rated and demanded power.

The d.c. EV charging station shall be able to deliver | See appended Table 101.2.1.1 P
d.c. power in the voltage range [Vmin, Vmax] and
the regulated current range [Imin, Imax] within the
limit of its maximum rated power [Pmax] at the
ambient temperature —5°C to 40°C below 1 000 m
above sea level.
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The d.c. EV charging station shall not exceed its P

maximum rated power, even if the maximum power
requested by the EV is beyond the rated maximum
power of DC charger. Outside this operating range
the DC charger is allowed to de-rate the power or
the current.

101.2.1.2 | Output voltage and current tolerance
101.2.1.2.1 | Output current regulation in CCC

The tolerance between the output current of the d.c. | See appended Table
EV charging station compared to the required value | 101.2.1.2.1

sent by the electric vehicle shall be + 2,5 A for the
requirement below 50 A, and £ 5 % of the required
value for 50 A or more.

101.2.1.2.2 | Output voltage regulation in CVC

The tolerance between the output voltages of the See appended Table
d.c. EV charging station compared to the required |101.2.1.2.2

value sent by the electric vehicle in steady state
operation shall not be greater than 2 % for the
maximum rated voltage of the d.c. EV charging
station.

101.2.1.3 | Control delay of charging currentin CCC P

The d.c. EV charging station shall control the output | See appended Table 101.2.1.3
current within 1 s after the request from vehicle,
with a current control accuracy specified in
101.2.1.2.1, and with a changing rate dlmin of 20 A/s

or more.
If target current In deviated from base current lo P
lower than or equal to 20A, control delay should be
<1s
If target current In deviated from base current lo P
higher than 20A, control delay Ta should be

Tyl

a dfmln

101.2.1.4 | Descending rate of charging current

The d.c. EV charging station shall be able to reduce P
current with the descending rate of 100 A/s or more
in normal operation.

For emergency shutdown and for fulfilling general P
requirements in 9.4, even much higher descending
rates are necessary. For detailed values refer to
Annexes AA, BB and CC.

101.2.1.5 |Periodic and random deviation (current ripple)

Current ripple of d.c. EV charging station during See appended Table 101.2.1.5
current regulation shall not exceed the limit.

101.2.1.6 | Periodic and random deviation (voltage ripple in P
CVC)
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For CVC, the maximum voltage deviation during See appended Table 101.2.1.6 P
pre-charge state and during charging of the
vehicle/traction battery shall not exceed +5 % of the
requested voltage.

The maximum voltage ripple in normal operation P
shall not exceed 5 V.

101.2.1.7 |Load dump See appended Table 101.2.1.7

In any case of load dump, voltage overshoot shall
not exceed the limit specified for each system in
Annexes AA, BB or CC.

Maximum slew rate of output voltage in case of P
load dump shall not exceed 250 V/ms.

101.2.2 Effective earth continuity between the enclosure See appended Table 101.2.2 P
and the external protective circuit

Exposed conductive part of d.c. EV charging station P
shall be connected to the terminal for the external
protective conductor.

The test shall be conducted in accordance with P
10.5.2in IEC 61439-1:2011 unless otherwise
specified by national regulations.

102 COMMUNICATION BETWEEN EV AND D.C. EV CHARGING STATION
102.1 General

This clause provides the general requirements for
the control communication function and the system
between EV and d.c. EV charging station. The
specific requirements of digital communication of
charging control between off-board d.c. charging
system and electric road vehicle are defined in IEC
61851-24.

102.2 System configuration P

The communication between the d.c. EV charging
station and the vehicle can be established via basic
communication and high level communications.

Key steps in the charging control process, such as P
start of charging and normal/emergency shutdown,
shall be managed through the basic communication
with signal exchange via the control pilot lines in
d.c. EV charging system.

In addition to the basic communication, the d.c. EV P
charging station shall be equipped with digital
communication means in order to exchange the
control parameters for d.c. charging between the
d.c. EV charging station and the vehicle through the
high level communication.

Digital communication means used: P
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102.3 Basic communication
102.3.1 Interface
Typical interfaces of control pilot function on d.c. EV P

charging systems are specified in Annexes AA, BB
and CC. Each system shall carry out control pilot
function through the control pilot conductors and
terminals specified in IEC 62196-3.

102.3.2 Charging state

The charging states show physical status of d.c. EV
charging system. The d.c. EV charging station and
the vehicle can exchange their charging state
through the signal communication and the digital
communication.

102.4 Digital communication

Digital communication is specified in IEC 61851-24.

102.5 Charging control process and state
102.5.1 General

Charging control process of general-purpose d.c.
EV charging stations shall consist of the following
three stages:

- process before the start of charging (initialization);
- process during charging (energy transfer);
- process of shutdown (shutdown).

T| V| V| V| O

The d.c. EV charging station and the vehicle shall P
synchronize control process with each other. The
following signals and information shall be used for
the synchronization:

- signals through the pilot wire circuit;

- parameters through the digital communication
circuit;

- measurement values such as voltage and current
level of the d.c. charging circuit.

The d.c. EV charging station and the vehicle shall P
preserve specified time constraints and control
timings for ensuring smooth charging control and
operation.

Charging control process as system action level is P
shown in Table 103. General sequence diagrams
are specified in Annex AA, Annex BB, and Annex
CC. Digital communication parameters, formats,
and other communication requirements are
specified in IEC 61851-24.

102.5.2 Description of the process before the start of P
charging (initialization)
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In this process, the vehicle and the d.c. EV P

charging station exchange their operational
limitations and relevant parameters for charging

control.

102.5.3 Description of the process during charging (energy P
transfer)
In this process, the vehicle continues to send a P

setting value of charging current or voltage to the
d.c. EV charging station throughout the charging
process.

Either of the following two algorithms shall be P
taken:

a) CCC
b) CVC

102.5.4 Description of process of shutdown

Normal shutdown shall occur when the vehicle
battery capacity reaches a certain limit, or when the
charging process is stopped by the user with a
normal stop means.

Emergency shutdown shall occur under a fault P
condition.
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A ANNEX A (NORMATIVE), PILOT FUNCTION THROUGH A CONTROL PILOT P
CIRCUIT USING PWM MODULATION AND A CONTROL PILOT WIRE
AA General P
A.2 Control pilot circuit P
t Imax command t2a -

T —— ™
= I

je—

AC supply voltage frofn spot tAci?i—

tichange
tacon

on N
Vehicle S2 Off ton
AC current drawn

0dd 6 & o

Figure A.3 — Typical charging cycle under normal operating conditions
Table A.4 — description of connecting sequences as shown on Figure A.3 -

| —
| —

ts2on

IEC 2379/10

- State Conditions -—

1 A Vehicle unconnected — the full generator voltage is measured P
by the EVSE at Va (see Figure A.1). The generator signal Vg
isa +12V DC voltage

2 B The cable assembly is connected to the vehicle and to the P
EVSE. This condition is detected by the 9 V signal measured
at Va. The voltage from the signal generator (Vg) may be
either a steady state +12 V DC or a +12 V, 1 kHz signal in
conformity with Table A.1 if the EVSE is immediately available
f or the supply of energy.

3 B The EVSE is now able to supply energy and indicated the P
available current to the vehicle by the duty cycle in conformity
with Table A.5. The presence of the diode D (see Figure A.1)
is detected by the — 12 V and gives added guarantee that the
9 V signal is a reliable indication of a vehicle connected.

4 B — |S2is closed by vehicle as a function of requirements to P
C,D [indicate that the vehicle can receive energy. There are no
timing requirements for the closing of On.

5 C,D |EVSE closes circuit. The timing of switch closure may be P
subject other requirements (payment, data exchange). If state
D is detected, the switch will close only if ventilation
requirements are met.
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6 C,D |Current drawn from the vehicle. The timing and current profile P

are determined by the vehicle. Current may not exceed that
indicated by the duty cycle (Table A.5).

7 C,D |External demand for power reduction. Such a demand may P
originate from the grid or by manual setting on EVSE. The
Vehicle adjusts the current demand to that indicated by the
duty cycle.

8 C,D |End of charge, decided by the vehicle.

C,D |Vehicle asks for disconnect. This may be the result of the
—B | proximity contact being opened

10 B EVSE detects state B (created by opening of S2 on vehicle) P
and opens the contactor.

11 A Complete removal of cable assembly from vehicle or EVSE is P
detected by the 12V signal.

NOTE The EVSE should allow removal of the plug if the end of the charging -
session is ended by entering state A.

Annex AA (DC EV CHARGING STATION OF SYSTEM A N/A
AA.3 Specific safety requirements N/A
AA.3.1 Fault protection in the secondary circuit N/A
AA.3.1.1 General N/A
For fault protection in the secondary circuit, system | c) automatic disconnection of N/A
A station shall have the following measures: supply to d.c. power circuit at
a) reinforced isolating transformer; the first d.c. earth fault

b) earth leakage current measurement using a
grounding resistor between the d.c. power lines
DC+/DC- and earth (enclosure and chassis);

c¢) automatic disconnection of supply to d.c. power
circuit at the first d.c. earth fault;

d) charging cable consisting of line conductors that
are individually insulated.

When PE forms part of a charging cable, the cross- N/A
sectional area of PE shall be determined by the
formula in 543.1.2 of IEC 60364-5-54:2011.

AA.3.1.2 Automatic disconnection and earth fault monitoring N/A

System A station shall measure the earth leakage N/A
current between the secondary circuit and its
enclosure, or between the secondary circuit and the
vehicle chassis.

When an earth fault is detected during charging, the N/A
station shall reduce the d.c. output current to 5A or
less.
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Then, the switch d1 shall be open in order to N/A

prevent the vehicle to close EV contactor. The line-
to-line voltage of d.c. output Vdc shall be reduced
to less than 60 V The automatic disconnection
process shall be accomplished within 5 s from the
detection of earth fault.

A method to detect a d.c. fault current is required N/A
for the first earth fault.
AA.3.2 Voltage measurement of d.c. power line for vehicle N/A

connector unlock

The vehicle connector shall not be unlocked when N/A
hazardous voltage is detected. To unlock the
vehicle connector, the voltage of d.c. power line
shall be measured and be confirmed to be within
safe levels, i.e. 10 V or less.

AA.3.3 Prevention of the hazard due to vehicle battery N/A
short-circuit
Overcurrent protection device, such as current- N/A

limiting fuse u, shall be provided in the output circuit
of system A station in order to prevent the hazard
due to short-circuit current of vehicle battery caused
by the reverse connection of charging cable by

mistake.
The overcurrent protection device shall have a N/A
current rating of 250 A or less, and be a quick-
break type.

AA3.4 Lock and latch monitoring for vehicle connector N/A
The vehicle connector shall have a means of N/A

mechanical latching, electrical locking, and lock and
latch monitoring.

In case of failure of mechanical latching or electrical N/A
locking of the vehicle connector, the station shall
not energize the d.c. power lines connected to the
vehicle connector.

If the failure is detected during charging, the station N/A
shall reduce the d.c. output current to 5 A or less
within 2 s. Then, the switch d1 shall open.

The vehicle connector shall have a means to N/A
provide system A station with information on
anomaly detection in monitoring of latch and
electrical locking.

AA.3.5 Protection of EV contactor N/A

In order to prevent the welding of EV contactor, N/A
switches d1 and d2 shall not open at current
exceeding 5 A.

AA.3.6 Emergency shutdown at control pilot disconnection N/A
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If a control pilot is disconnected during charging, N/A

system A station shall decrease output current to 5
A or less within 30 ms.

AA.3.7 Turn on inrush current for vehicle circuit N/A
Inrush current on d.c. power line of system A N/A
station shall not exceed 20 A at vehicle connector.

AA.3.8 Protection against overvoltage at the battery N/A
System A station shall reduce the d.c. output N/A

current to 5 A or less of rated current within 3 s to
prevent overvoltage at the battery, if output voltage
exceeds maximum voltage limit sent by the vehicle.

AA.3.9 Load dump N/A

In any case of load dump, voltage overshoot of d.c. | See appended Table 101.2.1.7 N/A
output of the station shall not exceed 600 V.

AA 4 Charging process and communication between the d.c. EV charging station P
and the vehicle for charging control

Communication between the station and the vehicle N/A
is carried out through the control pilots CP, CP2
and CP3, proximity circuit CS, the digital
communication circuits COM1 and COM2.

AA4.2 Charging control process N/A
AA.4.21 State transition diagram and sequence diagram N/A
The charging process of system A shall conform to N/A

the state transition diagram as shown in Figure
AA.5. Figure AA.6 gives the charging control
sequence under normal conditions

AA4.2.2 Start of charging N/A

When the charging process is initiated by system A N/A
station, d1 shall be closed. The switch d2 shall be
open until the end of insulation test in AA.4.2.3.

AA4.2.3 Insulation test before charging N/A

The insulation test shall not start until the vehicle N/A
provides system A station with a permission signal
through CP3, and permission parameters by digital
communication as shown in Annex A of IEC 61851-
24.— Before the insulation test, system A station
shall inform the vehicle through digital
communication that the vehicle connector is locked.
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The insulation test shall be performed in N/A
accordance with 6.4.3.106 and as per the following
procedure.

a) Before the test, the station shall measure Vdc of
d.c. power line and confirm that the EV contactors
open. The voltage of d.c. power line, measured at
Vdc, shall be 10 V or less. If the measured voltage
exceeds 10 V, the charging process shall be shut
down (see Figure AA.5).

b) The voltage U that is applied to the d.c. power
line shall be the maximum output voltage of the
station.

c) After the test, it shall be confirmed that the
voltage at Vdc is 20 V or less. Then, the station
shall inform the vehicle of the termination of test
with closing d2 switch.

During the insulation test, the earth fault shall be N/A
monitored in accordance with AA.3.1.2.

AA4.24 Energy transfer N/A
System A shall continuously monitor the charging N/A

current value requested by the vehicle. The
charging current shall be changed responding to
the vehicle requested value, in accordance with
CCC requirements in 101.2.1.2.1 and 101.2.1.3.
The characteristics of charging current control shall
meet Table AA.5 and Figure AA.8.

AA.4.2.5 Shutdown N/A
In order to terminate the charging safely, system A N/A
station shall comply with the following procedure.

a) The station shall notify the vehicle of start of N/A
shutdown process by digital communication.

b) The station shall reduce the output currentto 5 A N/A
orless.

c) In normal conditions, switches d1 and d2 shall N/A

not be open until the welding detection of EV
contactor by vehicle is finished.

d) After d1 and d2 open, and before the vehicle N/A
connector unlocks, it shall be confirmed that the
voltage at Vdc is 10 V or less.

AA.4.3 Measuring current and voltage N/A

The accuracy of output measurement of system A | See appended Table AA.4.3 N/A
shall be within the following values:

— current:  (1,5% of actual current + 1) A;
—voltage: £5 V.

AA5 Response to vehicle command on charge current P
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System A station shall supply d.c. current to the N/A

vehicle using CCC with the vehicle as the master
and DC charger as the slave. Recommended
specification for the charge current request from the
vehicle and the response performance of system A
station are given in Table AA.5 and Figure AA.7 for
the vehicle, and in Table AA.6 and Figure AA.8 for
system A station.

Annex BB |DC EV CHARGING STATION OF SYSTEM B N/A
BB.3 The operation and control procedure of charging process N/A
BB.3.1 Measurement accuracy of current and voltage N/A

The accuracy of output measurement of system B -—-
shall be within the following values:

- voltage measurement: £ 0,5% N/A
- current measurement: N/A
a) +2 % of the actual current if the actual current is
above (>) 50 A;
b) £1 A if the actual current is less than or equal to
(<) 50 A.

BB.3.2 Proximity function N/A
When the vehicle connector is inserted into the N/A

vehicle inlet, the proximity function will be active.
Namely once the voltage of detecting point 2
changes from 12 V to 6 V, the vehicle confirms the
presence of the vehicle connector.

BB.3.3 Confirmation of connection state of vehicle interface N/A
(state 3).
When the operator initiates the charging N/A

configuration for the d.c. EV charging station, the
DC charger control unit can determine whether the
vehicle connector is properly connected to the
vehicle inlet by the voltage measurement of
detecting point 1.

When the operator completes the human-machine N/A
interaction setup and the d.c. EV charging station is
properly connected, the DC charger control unit
retains electrical interlock.

The releasing of electrical interlock cannot be N/A
achieved unless the following three conditions are
fully met:

— charging terminates (there is no charging current
output);

— K1 - KG®6 are all disconnected,;
— unlock command is received from operator.

BB.3.4 DC charger self-detection is finished (state 4) N/A
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After the vehicle interface is properly connected, if N/A

the DC charger self-detection (including insulation
monitoring) is finished, close K3 and K4 to initiate
low voltage auxiliary supply circuit.

After the energy is transferred to the low voltage N/A
supply power circuit by DC charger, the EV vehicle
control unit determines whether the vehicle
interface is properly connected by the voltage
measurement of detecting point 2.

If the voltage of detecting point 2 is 6 V, then the N/A
vehicle control unit begins to send “vehicle control
unit (or battery management system) identification
broadcast message” periodically.

The signal can be considered as one of the trigger N/A
conditions of non-driving state.

BB.3.5 Charger ready (state 5) N/A
After handshaking and configuration for the vehicle N/A

control unit and the DC charger control unit is
finished by communication, the vehicle control unit
closes K5 and K6 to energize charging supply
output circuit; and the DC charger control unit
closes K1 and K2 to energize the d.c. power supply

circuit.
BB.3.6 Charging stage (state 5) N/A
During the whole charging process, the vehicle N/A

control unit controls the charging process by
sending the battery charge level requirements to
the DC charger control unit. The DC charger control
unit adjusts the charging voltage and current to
ensure normal operation of charging procedure
according to the battery charge level requirements.
In addition, the vehicle control unit and the DC
charger control unit send charging status to each

other.
BB.3.7 Terminate charging in normal condition N/A
The vehicle control unit determines when to stop N/A

charging according to the charged status of the
battery system or whether there is a message of
“Terminate Charger Request/Response” from the
d.c. EV charging station.

When one of the above charging termination N/A
conditions is met, the vehicle control unit starts to
send “Vehicle control unit (or battery management
system) Terminate Charger Request/Response”
periodically, and makes the charger stop charging
before K1, K2, K5 and K6 are opened.
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After communication is closed, K3 and K4 shall be N/A

opened, then release the electrical interlock. Finally
the vehicle coupler could be disconnected and the
whole charging process is finished.

BB.3.8 Safety protection under failure mode N/A
BB.3.8.1 Safety protection under general failures N/A
During the charging process, when there are N/A

general failures, the DC charger control unit
automatically stops charging (shutdown charging
current output), then contactors K1, K2, K5, K6, K3
and K4 are opened by the DC charger control unit
and the vehicle control unit before the operators
release the electrical interlock through the DC
charger setup, pull out the vehicle connector or
carry out the error checks.

BB.3.8.2 Protection against overvoltage at the battery N/A

The system B station shall reduce the d.c. output N/A
current to less than 5 A within 2 s, to prevent
overvoltage at the battery, if the output voltage
exceeds the maximum voltage limit of the battery
system for 1 s.

BB.3.8.3 Requirements for load dump N/A

In any case of load dump, the voltage overshoot N/A
shall not exceed 110 % of the maximum voltage
limit requested by the vehicle.

BB.4 Sequence diagram of charging process N/A

The sequence diagram of charging process should N/A
comply with Figure BB.2.

Annex CC |DC EV CHARGING STATION OF SYSTEM C (COMBINED CHARGING SYSTEM) P

CC.2 Communication

CC.21 The general definitions and functions of the
Proximity (PP) and Pilot (CP) — signals / contacts
are according to IEC 61851-1 (including detailed
resistor definitions in Clause B.5) and SAE J1772™
with specific resistor values for configurations DD
and FF given in Table CC.2. A CP duty cycle of 5%
shall be used according Annex A of IEC 61851-

1:2010.

CC.2.2 Charge control communications between the d.c. P
supply and the EV are specified in IEC 61851-24
The physical layer for charge control P

communications shall comply with ISO/IEC 15118-
3. Equivalent requirements for the physical layer of
communications are in SAE J2931/4.
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Communication is achieved by PLC on CP and P

PE/ground contacts. Contact assignments of the
different connectors are in IEC 62196-3.

Charge control communications shall comply with P
DIN SPEC 70121. Charge control communications
shall also comply with ISO/IEC 15118-2. Equivalent
requirements for charge control communications
are in SAE J2836/2™, SAE J2847/2 and SAE
J2931/1.

CC.3 Process of energy supply

The process of supplying energy to the EV by the
d.c. supply is initiated and controlled by the
messages sent over PLC and shall follow the
sequences shown in Figures CC.1 to CC.4.

CC.3.2 Normal start up

Sequence diagram for normal start up shall follow
Figure CC.1 and Table CC.3.

CC.3.3 Normal shutdown

Sequence diagram for normal shutdown shall follow
Figure CC.2 and Table CC.4.

CC.34 DC supply initiated emergency shutdown

An emergency shutdown of the output current to
less than 5 A within 1s with a current descending
rate of 200 A/s or more shall be applied by the d.c.
supply.

DC supply shall indicate supply initiated emergency P
shutdown by turning off CP oscillator.

CC.3.5 EV initiated emergency shutdown P

EV triggers emergency shutdown by opening S2
and changing CP state from C/D to B.

DC supply shall acknowledge emergency shutdown P
request from the EV by performing emergency
shutdown according to CC.3.3.

CC.4 Safety measures P

CC.41 IT (isolated terra) system requirements

The secondary circuit (output side) of the d.c.
supply shall be designed as an IT system and
protection measures in accordance with 411 of IEC
60364-4-41:2005 shall be applied.
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In case of using an insulation monitoring device P

(IMD), it shall comply with IEC 61557-8 or
equivalent. The d.c. supply shall perform insulation
monitoring between DC+ and PE and DC and PE
during the supply process and communicate the
current state (Invalid, Valid, Warning, Fault) of the
system periodically to the EV.

Prior to each supply cycle the following tests shall P
be performed. During these tests the d.c. output
voltage shall not exceed 500 V at vehicle
connector.

a) A self-test of the insulation monitoring function of P
the d.c. supply shall be done by applying a defined
fault resistor between d.c. output rail and
equipotential bonding (e.g. PE). At least one of the
following three possibilities for time management of
self-test shall be applied:

1) directly prior to supply cycle with vehicle P
connector plugged into vehicle inlet;

2) at regular intervals with maximum period of 1 h;

3) after self-test has successfully been performed
the station may stay in Valid state for a maximum
time of 1 h and during supply session under normal

conditions.

b) An insulation check of the system according to P
6.4.3.106, e.g. by IMD shall be performed:

1) vehicle connector not plugged into vehicle inlet: P

system comprises station, cable and vehicle
connector, or

2) vehicle connector plugged into vehicle inlet: P
system comprises station, charging cable, vehicle
connector, vehicle inlet and vehicle cables.

The insulation states of the system are defined as P
follows: invalid state, valid state, warning state, fault
state, no IMD state.

CC4.2 Temperature monitoring P

Temperature monitoring of the vehicle connector is
required and shall be done by the d.c. supply to
avoid overheating of vehicle connector.

The station shall shutdown when the lower of the P
following 2 limits is exceeded:

— the vehicle connector contact temperature limit is
exceeded; or

— the vehicle connector cable temperature rating is
exceeded.

CC.4.3 Combined coupler lock function P
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For all types of d.c. connectors according to Table P

CC.1, the vehicle inlet shall provide a locking
function to mitigate unintentional disconnecting of
the vehicle connector from the vehicle inlet during

energy supply.

CC44 CP lost shutdown (for all connectors of P
configuration CC)

Fast emergency shutdown of the output current to P
less than 5 A within 30 ms shall be applied by the
d.c. supply.

Shutdown is initiated by direct change of pilot from P
state C to state A due to interruption of the CP line.
If an interruption of the pilot occurs the station shall
latch the fault, which will prevent the station from
going into ready mode until the station is serviced.

De-energization of the system shall be done within P
100 ms according to Table A.7 in Part 1.

CC45 PP lost shutdown (additionally with using connector P
configurations CC and EE)

Fast emergency shutdown of the output current by P
the d.c. supply within 30 ms shall be applied.
Shutdown is initiated by the EVSE and vehicle
detecting the Proximity Circuit transitioning from no
Proximity Circuit fault detected, S3 closed, to any
other state.

CC46 Voltage check at initialization P

At beginning of supply session, with CP state A or
B, the d.c. supply shall check if voltage on the cable
is less than 60 V and shall terminate supply session
if 60 V is exceeded.

CC47 DC EV charging station maximum output Y P
capacitance
The maximum total parallel Y capacitance shall not P

exceed 1 uF. This implies Y capacitance <500 nF
across each d.c. rail and ground for a d.c. EV
charging station with Y capacitance equally
distributed between each d.c. rail and ground.

CC.5 Additional functions
CC.5.1 Pre-charging
Pre-charging for voltage matching shall be done by P

d.c. EV charging station according to the
requirements given in 101.2.1.6.

CC.5.2 Wake up of d.c. supply by EV N/A

The d.c. supply may support a standby mode to N/A
minimize power consumption as described as
optional function in 6.4.4.101.
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In this case it is mandatory for the d.c. supply to N/A

wake up and resume energy supply according to
the following method.

If the vehicle attached to the d.c. supply has not N/A
changed the control pilot from state B2 to C2 or D2
for more than 2 min, the station may go to sleep.

The control pilot signal B1 shall be supplied N/A
continuously by the d.c. supply to enable a wake up
of the station triggered by the EV changing into
state C1 or D1.

CC.5.3 Provision for manual unlocking of vehicle connector N/A

A means may be provided by the EV to manually N/A
unlock the vehicle connector even in case the
voltage at the output stays higher than 60 V after
the termination of the energy supply.

CC.54 Configuration CC connector latch position switch N/A
(S3) activation
Latch position switch (S3) of the configuration CC N/A

connector shall not be able to be actuated when the
vehicle connector is locked to the vehicle inlet.

CC.55 Configuration CC connector latch and latch position N/A
switch (S3) verification

A supply cycle shall only be allowed once the d.c. N/A
EV charging station checks for the existence of the
configuration CC connector latch and the function
of the latch position switch (S3) prior to connecting
the vehicle connector to the vehicle inlet.

CC.6 Specific requirements P

CC.6.1 Turn on inrush current (d.c. side)

Any inrush current on d.c. side in both directions
when closing of EV disconnection device and
station contactors, if any, shall not exceed 2 A. DC
supply shall be responsible for limiting the inrush
current, e.g. by applying a pre-charging circuit as
shown in Figure CC.3.

CC.6.2 Protection against overvoltage of battery P

The d.c. supply shall trigger a d.c. supply initiated
emergency shutdown according to CC.3.4 in order
to prevent overvoltage at the battery, if output
voltage exceeds maximum voltage limit sent by the
vehicle for 400 ms.

CC.6.3 Requirements for load dump See appended Table 101.2.1.7

In any case of load dump, voltage overshoot shall | See appended Table 101.2.1.7 P
not exceed 110 % of the maximum voltage limit
requested by the vehicle.
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Maximum slew rate of output voltage in case of See appended Table 101.2.1.7 P

load dump shall not exceed 250 V/ms.

CC.6.4 DC output current regulation

When in current regulation mode, the DC charger P
shall provide direct current to the vehicle.

The maximum allowable error between the actual P
average d.c. current value and the vehicle
commanded current value is:

— +150 mA when the commanded current value is
less than or equal to 5 A;

— 1.5 A when the commanded current value is
greater than 5 A but less than or equal to 50A;

— 13 % of the DC charger’s maximum current
output when the commanded current value is
greater than 50 A.

CC.6.5 Measuring current and voltage See appended Table CC.6.5

The accuracy of output measurement of system C | See appended Table CC.6.5 P
shall be within the following values:

—voltage: +10V

The measured current reported shall be within See appended Table CC.6.5 P
+1,5% of reading, but not better than £ 0,5 A.
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6.4.3.102& | TABLE: Measuring current and voltage P
CC.6.5
Display Output | Measured | Display Output| Measured Limit
voltage Output voltage current Output current
(V) (V) (A) (A)
Imax 98.8 99.7 P

*(1,5% of actual P

lavg - - 49.4 49.85 current + 1) A
Irin 4.9 5.17 P
Vinax 1001 998.2 P
Vave 900.3 897.25 +5V P
Vinin 799.6 796.3 P

Supplementary information:

for System A

11.4.1 TABLE: Dielectric Strength P

Test voltage applied between: Test potential Breakdown / flashover

applied (V) (Yes/No)

Common mode:

PE&metal case --- L123&N 1430Vac No

PE&metal case --- output “+” & “-* 1430Vac No

Differential mode:

L123&N - output “+” & “-* 1430Vac No

Double or reinforced insulation

L123&N - CP 2860Vac No

L123&N - screen 2860Vac No

L123&N - touch pad & NFC 2860Vac No

output “+” & “-* - CP 2860Vac No

output “+” & “-“ - screen 2860Vac No

output “+” & “-“ - touch pad & NFC 2860Vac No

Supplementary information:
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11.4.2 TABLE: impulse tests(1.2/50us) P
Test voltage applied between: Tae:‘t)l‘i':cllt?\%e Breakd(oYv;rsr //"lftl)a)lshover
PE&metal case --- L123&N 4000V No
PE&metal case --- output “+” & “-* 4000V No
L123&N - output “+” & “-* 4000V No
output “+* & “-* - CP 6000V No
output “+” & “-“ - screen 6000V No
output “+” & “-“ - touch pad & NFC 6000V No
AC output - output “+” & “-* 4000V No
Supplementary information:
11.5 TABLE: insulation resistance measurements P
Insulation resistance R between: R (MQ) Required R
(MQ)

L123&N & output “+” & “-“ to screen 9999 MQ 7
L123&N & output “+” & “-“ to touch 9999 MQ 7
pad & NFC
L123&N & output “+” & “-“ to CP 2205MQ 7
L123&N & output “+” & “-“ to metal 2333MQ 1
case
L123&N & output “+” & “-* to PE 2333MQ 1

Supplementary information:
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11.6 TABLE: Clearance And Creepage Distance Measurements P
clearance cl and creepage Up Urm.s. | Required cl required dcr der
distance dcr at/of: (V) (V) cl (mm) (mm) (mm) (mm)
Functional:
L - N input field terminal 325 230 3.0 >5 3.0 >5
L1,L2,L3 input field terminal 566 400 3.0 >5 4.0 >5
output “+” - “-”in DC relay 1000 1000 3.6 >15 10.0 >15
Basic/Supplementary:
DC+,- to E(capacitor board) 1000 1000 3.6 7.28 5.0 5.0
L1,L2,L3 to E(AC filter board) 325 230 3.0 7.28 3.0 5.0
L1,L2,L3 to E(EMI board) 325 230 3.0 3.3 3.0 4.0
L1,L2,L.3 to E(AC sampling 325 230 3.0 5.2 3.0 5.2
board)
Pri to Sec of U33(Charging 1000 1000 3.6 8.0 5.0 8.0
control board)

DC output.

Supplementary information: Approved AC/DC power module used for basic insulation between AC input and

11.7

TABLE: Touch current and protective conductor current

Test circuit

accordance with IEC 60990

Supply voltage (Volt)

:| 440ac(3P4W,L-L)

Frequency (Hz) .....cccccccoviiiiiiieniiiiiiiiiiieeeeeeeennl| 50 —
Touch Current (mA r.m.s.)
;\r/g:sl:ﬁrl\Al(nSs\f;ﬁ(r::er?t) e Switch “e” Component Polarity P1/Primary Switch Condition
9 i Position Disconnected
Connected to: Normal/ | Normal/ | Reverse/ | Reverse/
EUT On | EUT Off | EUT On | EUT Off

Metal enclosure On No 0.824 / / /
Plastic enclosure covered by a | On No 0.452 / / /
metal foil
CP On No 0.712 / / /

Supplementary information:
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11.9 TABLE: Heating Test P
Test voltage (V) ..cccoeeeviiiciimmmirniiiinieeeene e See Supplementary information —
Test current (A) .......ccooocciimeernriiiniceeeee s —
Ambient (°C)......cccocmirmiiiiiiee e -- —
Thermocouple Max. temperature measured, Max.
Locations (°C) temp_er_at
Condition A Condition B e
Measured Corrected Measured Corrected
Ch';‘%‘grz‘f;?r'gfgg‘;r . 438 67.1 39.4 635 120
X capacitor of Charger 272 50.5 25.6 497 90
control board
Cfavéé?i%fﬁgfﬁojr | 27.4 50.7 256 49.7 110
Internal wire of CCS2 28.0 51.3 253 49.4 90
DC relay 27.8 51.1 25.8 49.9 85
input wire of AC/DC 274 50.7 254 495 90
power module
Y capacitor of Charger 39.1 62.4 33.4 575 85
control board
Rectifier bridge 55.4 78.7 38.8 62.9 110
Electrolytic capacitor of 58 3 816 371 61.2 105
Charger control board
transformer of Charger 438 67.1 39.4 63.5 110
control board
Door handle 38.9 62.2 33.3 57.4 70
display LCD 40.3 63.6 374 61.5 85
upper air outlet 58.7 82.0 41.2 65.3 85
front enclosure 46.6 69.9 41.7 65.8 70
MCCB 31.3 54.6 31.2 55.3 85
Inptu wire of Charger 31.3 54.6 29.7 53.8 90
MCB handle 30.2 53.5 30.0 54 .1 85
Wire o VICB 1o AC 35.7 59.0 33.4 57.5 90
ontactor
AC Contactor2 34.2 57.5 35.9 60.0 85
AC Contactor2 35.6 58.9 36.9 61.0 85
MCB2 29.7 53.0 29.8 53.9 85
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X capacitor of AC filter
board (Auxiliary power 29.8 53.1 294 53.5 85
supply)
Indutance of AC filter
board (Auxiliary power 29.7 53.0 29.3 534 110
supply)
MCB 28.9 52.2 28.7 52.8 85
Air inlet of power 318 55.1 36.8 60.9 60
module
Output terminal 65.0 88.3 58.6 82.7 120
Electrolytic capacitor of 27.4 50.7 27.0 51.1 105
AC sampling board
Transformer of AC 28.2 51.5 27.4 51.5 110
sampling board
CCS2 handle 36.3 59.6 33.0 57.1 85
CCS2 cable 39.1 62.4 35.7 59.8 85
CCS2 connector 394 62.7 36.6 60.7 85
ambient 26.7 50.0 25.9 50.0 -
Thermocouple Max. temperature measured, Max.
Locations (°C) temperat
o e ure limit,
Condition C Condition D (°C)
Measured Corrected Measured Corrected
Input Terminal of
Charger control board 45.1 68.5 44.6 68.1 120
X capacitor of Charger 27.4 50.8 27.2 50.7 90
control board
EMI inductance of
Charger control board 274 50.8 271 50.6 110
Internal wire of CCS2 28.2 51.6 279 51.4 90
DC relay 2717 51.1 274 50.9 85
input wire of AC/DC 27.0 50.4 26.9 50.4 90
power module
Y capacitor of Charger 38.1 615 395 63.0 85
control board
Rectifier bridge 56.6 80.0 59.2 82.7 110
Electrolytic capacitor of 60.9 84.3 62.4 85.9 105
Charger control board
transformer of Charger 45.1 68.5 446 68.1 110
control board
Door handle 31.6 55.0 31.7 55.2 70
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display LCD 35.7 59.1 35.3 58.8 85
upper air outlet 55.7 791 47.4 70.9 85
front enclosure 36.6 60.0 36.0 59.5 70
MCCB 30.3 53.7 30.0 53.5 85
Inptu wire of Charger 30.6 54.0 29.5 53.0 90
MCB handle 294 52.8 29.2 52.7 85
Wire of MCB to AC 355 58.9 317 55.2 90
Contactor
AC Contactor2 34.1 57.5 33.1 56.6 85
AC Contactor2 35.7 59.1 34.5 58.0 85
MCB2 28.9 52.3 29.3 52.8 85
X capacitor of AC filter
board (Auxiliary power 28.8 52.2 29.2 52.7 85
supply)
Indutance of AC filter
board (Auxiliary power 28.9 52.3 29.4 52.9 110
supply)
MCB 28.5 51.9 28.9 52.4 85
Airinlet of power 31.0 54.4 30.2 53.7 60
module
Output terminal 63.1 86.5 60.0 83.5 120
Electrolytic capacitor of 27.1 50.5 27.2 50.7 105
AC sampling board
Transformer of AC 28.4 51.8 28.2 51.7 110
sampling board
CCS2 handle 34.5 57.9 33.6 57.1 85
CCS2 cable 37.2 60.6 35.8 59.3 85
CCS2 connector 36.2 59.6 35.6 59.1 85
ambient 26.6 50.0 26.5 50.0 -
Note:
Condition A: Input 360V(L-L), 50Hz Output:800Vdc,100A
Condition B: Input 440V(L-L), 50Hz Output:800Vdc,100A
Condition C: Input 360V(L-L), 50Hz Output:1000Vdc,100A
Condition D: Input 440V(L-L), 50Hz Output:1000Vdc,100A
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101.2.1.1 | TABLE: Rated outputs and maximum output power P
Condition | Output Voltage Output current Measured Output | Output Power Limit p
V) (A) Power (kW) (kW)
-30°C 800 100.1 80.08 80 P
-30°C 1000 79.8 79.8 80 P
-30°C 800 100.2 80.16 80 P
+55°C 1000 79.7 79.7 80 P
+55°C 800 100.1 80.08 80 P
+55°C 1000 79.8 79.8 80 P
Supplementary information:
101.2.1.7& | TABLE: Load dump P
AA.3.9&
CC.6.3
OIRL I Time Voltage overshoot Voltage slew rate
System voltage — — Verdict
V) (ms) Measured Limit Measured Limit
(V) (V) (V/ms) (VIms)
C 1000 9 1050 1100 <100 <250 P
Supplementary information:
101.2.1.2.1 | TABLE: output current regulation in CCC P
Required output current (A) Current measured (A) Deviation (A Limit (A) Remark
or %)
5A 4.9 0.1A +25A
50A 49.7 0.3A +25A
100A 99.5 0.5% +5 % P
Supplementary information:
101.2.1.2.2 | TABLE: output voltage regulation in CVC P
Required output voltage (V) | Voltage measured (V) Deviation (V) Limit (V) Remark
1000 1000.2 +0.2 <=2%
Supplementary information:
101.2.1.3 | TABLE: Control delay of charging current in CCC P
Current range of change Control delay time (s) Limit (s) Remark
100A 0.56 5
15A 0.11 1
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Supplementary information:
101.2.1.5 |TABLE: Periodic and random deviation(current ripple) P
Output voltage | Output current | Currentripple | Frequency (Hz) Limit (A) Remark
(V) (A) (A)
800 100 104mA <10Hz 1.5 /
800 100 104mA <5000Hz /
800 100 128mA <150kHz 9 /
Supplementary information:
101.2.1.6 | TABLE: Periodic and random deviation(voltage ripple in CVC) P
Required Output voltage Voltage Voltage Voltage Voltage Remark
output voltage V) deviation (%) | deviation Limit ripple(mV) | ripple Limit
(V) (%) (V)
1000 994.059 -0.6% *5 242.166 5 /
Supplementary information:
101.2.2 TABLE: Earthing resistance measurements P
Position between Test current (2 10A) | Measured Resistance (Q) Limit (Q)
Front door 10A 0.021 <0.1
Back door 10A 0.028 <0.1
Supplementary information:
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Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
Enclosure | --- DC51D+Z Steel plate, 1.5 mm; | --- Test in
appliance
MCB LIANGXIN NDB1C-63 C63 | AC 400V 63A, 32kA; | EN 60898-1: TUV Test
2003+A1+A11 | Report
+A12+A13 No.:1503118
EN 60898- 0 007
2:2006
MCB LIANGXIN NDB1AL-32 230/240Vac,32A EN 61009-1: TUV Test
50/60Hz 2012+A1+A2+ | Report
A11+A12 No.:1501383
0 005
DC fan Huaxia DA12038B12UR | 12VDC,1A,4800RP | EN60950- TUV
Hengtai M,120*120*38mm, 1 1:2006+A11+A | certificate
Electronic 70mm 1+A12 No:
R50229752
AC SHILIN SP-85 220V ac ,85A EN60947-4- TUV
Contactor 50/60Hz 1:2010/A1;201 | certificate
2 No:
EN60947- R50390248
1:2007/A1;201
1
LIANGXIN NDC1-9511 220V ac ,95A EN60947-4- TUV
(alternative) 50/60Hz 1:2010/A1;201 | certificate
2 No: B 16 09
EN60947- 83574 216
1:2007/A1;201
1
MCCB Schneider VigiNSX250F 4P,3P+N,250A@40°
C, Ui: 500V, Uimp: CE
8kV, Ue: 440V, Icu, | EN 60947-2 No:DIAQ_CP
Ics: 36kA, 50/60Hz, -CEE
70°C
AC Schneider iIME3255 3P+N,50/60Hz,1A/5 | IEC62053 CE
electricity A IEC61557 .
meter CT,0.55 ,500p/kWh, | IEC61036 ECDIEMS000
-25C~+55TC
CARLO EM330 3P+N,50/60Hz,1A/5 | EN50470- Doc:BL19610
GAVAZZI A CT,0.5s 1:2006 021
(alternative) EN50470-
3:2006
Current Zhengjiang 2011F298-33 200/5A EN 61851 Test with
transforme | Tengen appliance
r
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Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
AC SPD ZHONGPU DXHO06- L-L EN 61643-11: | TUV
FCS/3+1R40 Uc:385Vac 2012 certificate
In(8/20us):20kA No:
Imax(8/20us):40 kA R50392864
Up:<£1.8kV
N-PE
Uc:255Vac
Imax(8/20us):40kA
Up:=1.3kV
1000VDC,250A
SHENZHEN | EVC250A (used in EVDC- TUV:
DC Busbar 80KW-9YHW-1) EN/IEC 60947- AN '
Contactor Automotive 1000VDC,200A 4-1 50463007
Electronics EVC200A (used in EVDC-
Co.Ltd 40KW-9YHW-1)
DC SHENZHEN
Contactor | Busbar EN/IEC 60947- | TUV
(pre Automotive | EVC100 1000VDC. 100A | 4 4 R50468524
charge) Electronics
Co.Ltd
Fuse Xi'an
Sinofuse EN 60269-1 TUVR
Electric RS306-01 DC 1000V,250A EN 602694 | 50405695
Co.,Ltd
IMD Bender isoEV425-D4- .
GmbH & Co. | 4+AGH420 ACO- | DCO-1000V ENG61557-8 | gooB710903
KG 690/DC0-1000V
alternative alternative DCO0-1000V EN 61557-8 CE/TUV/VDE
EN61558- TUV RH
1:2005+A1:200 | TUV
9/EN61558-2- | certificate
16:2009+A1 No:
Input EN62368- R50311825
AC-DC : 1:2014+A11 TUV
power Meanwell LRS-150-12 100-120Vac/3.0A or | ENGO335- certificate
200-240Vac/1.7A 1:2012+A11+A
supply 1 Output:12Vdc, 12.5A | 4 . | No:
: 14 13/EN62233:2 R50438342
008 TUV
certificate
No:
R50313573
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Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
Input : TUV
100-240Vac/1.3A certificate
Qva;/ng Meanwell | RD-50A Output1: EN62368- No:
SupDly 2 5Vdc,6.0A 1:2014+A11 R50446871
pply Output2:
12Vdc,12.5A
AC-15: A600 or Ue | EN 60947-5-1 CE
EMergency | sohneider | XB2-B =240V and le =3 NVE6416900
stop A
Cable for Changzhou EV1EE-H 2x70+25+P(5x0.75 2 PfG 1908 TUV RH
CCSs2 Painuo mm?2+1x0.75mm?) EN 50620: TUV
vehicle Electron 2017 certificate
connector | Co.,Ltd No:
R50417464
CCSs2 DUOSIDA DSIEC3m- 1000Vdc,200A IEC 62196- TUV RH
vehicle EV200P IP55 1:2014 R50393424
connector IEC 62196-
3:2014
EN 62196-
1:2014
EN 62196-
3:2014
PHOENIX *
Terminal CONTACT 600*\/’10A)’8'2 ’ EN60947-7- Doc:958608.0
UK5-HESI 2.5*56.5mm )
block Gmbh & (U7.5),0.2~4mm? 3:2009 0
Co.KG R
Dongguan
FUSE(Ter | Better )
minal block | Electronics | 524 250V 4A EN 60269 y/DE:4002542
use) Technology
Co.Ltd
Other ZHONGLI
internal SCIENCE&T N
cable ECHNOLOG | 1015 égg‘\\f’ 1(305 fég/%we 85221 UL:E156525
Y GROUP
CO.LTD
HICHAIN
ELECTRCIT 22AWG ~4/0AWG | UL758 _
Y 1032 1000V 90°C UL1581 UL:E304337
(ZHAOQING
) CO.LTD
Charger control board
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Clause

Requirement + Test

Result - Remark

Verdict

Critical Components

Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.

Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
Terminal SHENZHEN | PLTB2.5 300V/10A UL:E304128
CONECTIO
N
ELECTRONI
C
Induntance 20-002728-00 20mH Min,2ohm Test with
L4 CLICK uu9.8 Max, 100:100 IEC 61851 appliance
Transform 20-002831-00 812uH, +5%,40uH Test with
er T1 CLICK EFD-20 Max,40:9:12:40 IEC 61851 appliance
X capacitor EN 60384- VDE:
c67 14:2013 40008924
CAP=X2,280V,0.33u | /A1:2016
SURONG | MPXIMKP X2 | £ | 100, P=15mm | IEC60384-
14:2013
/A1:2016
MOV IEC 61051- VDE:
R152 1:2007 40037512
Shenzhen |2E1ng]051-
Kemin HEL14DestK | 880V:4800AP(K)=7. |\ 61051-2-
Sensor Co., 5mm 2:1991
Ltd i
IEC 61051-
2:1991/AMD1:
2009
FUSE F1 DIN EN 60127-
3 (VDE 0820-
3):2015-11;
EN 60127-
3:2015
IEC 60127-
1:2006
XC IEC 60127-
ELECTRONI (1).121006/AMD1.2
CS 5TE 4A/§50\*/, IEC 60127- VDE:4002955
(SHENZHE 4*8.4*7.2mm, 1:2006/AMD2:2 0
N) CORP : '
LTD 015
IEC 60127-
3:2015
DIN EN 60127-
1 (VDE 0820-
1):2015-12;
EN 60127-
1:2006+A1:201
1+A2:2015
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IEC 61851-23
Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
NTC THINKING NTC,100hm,+20%,3 EN 60730- TUV:R
R155 ELECTRONI A,P(K)=7.5mm(L=4 1:2000 50050155
C SCK-103 mm) y
EN60539-
INDUSTRIA 1:2016
L CO., LTD. '
Optocoupl VDE:
er DIN EN60747- | 138213
U4, U5, | LITEON LTV-356T ";TSV,\;I%F’E‘T'C’SOP' 5.5 (VDE
u6, U7, ’ 0884-5)
U9, U10
Optocoupl DIN EN 60747- | VDE:4001524
er 5-5 (0884- 8
u29 5):2015-11; EN
OPTO 60747-5-
CTR200~400- 5:2011;
LITEON LTV-816S tp6/6uS-5000Vac- A1:2015
GW4,LTV-816S- IEC 60747-5-
TA1(C),E273 SOP4 | 5:2007
IEC 60747-5-
5:2007/AMD1:
2013
DIN EN 60747-
5-5 (0884-
5):2015-11; EN
Optocoupl o 60747-5-
er Everlight P-4,80V,50mA, 5:2011; )
U33/U32 | Electronics | EL1018 CTR(130%-260%), | A1:2015 Y/DE:4002839
Co,, Ltd., -50'C~1107C IEC 60747-5-
5:2007
IEC 60747-5-
5:2007/AMD1:
2013
RELAY CE NB1674
RLY1, . LVD certificate
RLYS Misensor SIP-HV1A05 5VDC,1000Vdc,2.5A 2014/35/EU No:
7542140618
BAOYUEJIA 235x110mm,10Z,1. UL 94V-0 94V-0 :
PCB ELECTRONI | BYJ-3 6mm,FR-4, UL 796 E230225
CSCOLTD
AC sampling board
Terminal SHENZHEN | PLTB2.5-03-B-5 | Female single
J2.J8 CONECTIO row,1*3PIN;180Angl | UL 1059 UL:E304128
’ N e;5mm;400V/12A
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IEC 61851-23
Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
ELECTRONI | PLTBOH2.5-03- | 300V,10A,5mm,3P
C S-5
PLTB2.5-05-B- Female single
5.0 row,1*5PIN;180Ang|
e;5.0mm;400V/12A
PLTBOH2.5-05- | 300V,10A,5.0mm,5P
S-5
inductanc 20-002728-00 20mH Min,2ohm Test with
e CLICK uu9o.8 Max,100:100 IEC 61851 appliance
Transform 20-002827-00 480uH,+10%,1ohm Test with
er CLICK EFD-15 Max,66:5:5 IEC 61851 appliance
X EN 60384-
Capacitor SURONG 14:2013
C6 1100 /A1:2016 VDE:
ggPACITO MPX/MKP,X2 ,280V,0.1uF,£10% IEC60384- 40008924
14:2013
/A1:2016
Y capacitor EN 60384- VDE:4000801
Cc7 Nanjing 14:2013 0
Yuyue CT7 Y1,400V,1000p(102) | /A1:2016
Electronics ,+/-20% IEC60384-
Co., Ltd. 14:2013
/A1:2016
MOV IEC 61051- VDE:
R35 1:2007 40037512
Shenzhen |2E1ng]051-
Kemin HEL14D6g1K | 980V:4800AP(K)=T. | \EC 51051--
Sensor Co., 5mm -
Ltd 2:1991
IEC 61051-
2:1991/AMD1:
2009
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IEC 61851-23
Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
DIN EN 60127-
3 (VDE 0820-
3):2015-11;
EN 60127-
3:2015
IEC 60127-
1:2006
XC IEC 60127-
ELECTRONI (1).121006/AMD1.2
FUSE CSs 5TE 250V,2A,4x8.4x7.2 IEC 60127- VDE:4002955
F1 (SHENZHE mm 1-2006/AMD2:2 0
N) CORP ; '
LTD 015
IEC 60127-
3:2015
DIN EN 60127-
1 (VDE 0820-
1):2015-12;
EN 60127-
1:2006+A1:201
1+A2:2015
S NTC,50hm, + EN 60730-
MOV c SCK-053 20%,3A,P(K)=5mm 1:200 TUV :
R28 INDUSTRIA ’ EN60539- R50050155
L CO., LTD. SCKO08053MSY008 | 1:2002
o/ ~_
Optocoupl 28&7’23/\}5?7/6mw _ | DINENBO747- |\ o
er U1,U2, | LITEON LTV-356T o ’ " | 5-5 (VDE :
U3. U4 55C~ 0884-5) 138213
110°C,3750V,SOP-4
Optocoupl DIN EN 60747- | VDE:4001524
er U5 5-5 (0884- 8
5):2015-11; EN
OPTO 60747-5-
CTR200~400- 5:2011;
LITEON LTV-816S tp6/6uS-5000Vac- A1:2015
GW4,LTV-816S- IEC 60747-5-
TA1(C),E273 SOP4 | 5:2007
IEC 60747-5-
5:2007/AMD1:
2013
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Clause

Requirement + Test

Result - Remark

Verdict

Critical Components

Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.

Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
PCB1 485 DIN EN 60747- | VDE:4002839
Optocoupl 5-5 (0884- 1
er 5):2015-11; EN
U2, U3, 60747-5-
U4 Everlight SOP-4,80V,50mA, 5:2011;
Electronics EL1018 CTR(130%-260%), A1:2015
Co., Ltd., -50°C~110C IEC 60747-5-
5:2007
IEC 60747-5-
5:2007/AMD1:
2013
PCB BAOYUEJIA 1.6mm,FR-4, UL 94 E230225
ELECTRONI | BYJ-3 UL 94V-0 UL 796
CSCOLTD
AC filter board
EN 60384-
Nanjing 14:2013
. Yuyue Y1,400V,4700p(472) | /A1:2016 VDE:4000801
Yeapacitor | gyoctronics | CT7 +1-20% IEC60384- 0
Co., Ltd. 14:2013
/A1:2016
Xcapacitor EN 60384-
CAPACITO | MPXMKP X2 | 280v.3 3uf(335) 12016 VDE:
RS ~ IEC60384- 40008924
14:2013
/A1:2016
PCB BAOYUEJIA 94V-0 :
ELECTRONI | BYJ-3 UL 94V-0 UL 94V-0 E230225
CSCOLTD
Capacitor board
SHENZHEN
CONECTIO EIB'I(;BHZ.S-OS-B-
Terminal N PLTBOH2.5-05- 300V10A, 5PIN UL 1059 UL: E304128
ELECTRONI
c S-5.00
C1~C16 DONGGUA
Ycapacitor | N WALSIN
TECHNOLO CAP=X1/Y1,760V/5 '15"1“ 260013384' \C’Dr'f_f_ t
GY AS332M120 00V AC,3.3nF, + ; eruncate
IEC60384- No.:4003926
ELECTRONI 20% 14:2013 5
Cs CoO,, :
LTD.
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IEC 61851-23
Clause Requirement + Test Result - Remark Verdict
Critical Components
Material: e.g. external enclosure, PCB, closed-end connector, sleeves, cord anchorage etc
Components with winding: e.g. motor, transformer, magnetic coil etc.
Other components: e.g. switch, thermostat, heater, plug, internal wire, capacitor, relay, varistor etc.
Object/part | Manufac- Type/ model Technical data Standard Mark(s) of
No. turer/ conformity
trademark
PCB BAOYUEJIA )
ELECTRONI | BYJ-3 UL 94V-0 UL 94V-0 UL: E230225
CSCOLTD
AC filter board for Auxiliary power supply
High Test with
Common 2.78mH=+ i
rrequency CLICK inductance 30%,18TS, ¢ 1.6mm EN 61851 appliance
nductor
X capacitor Xiamen VDE
Faratronic MKP62 CAP=X2,305V,2.2u | EN 60384- Certificate
Co. Ltd F,+20%,P=22.5mm, | 14:2005 No.:
T 40000358
MOV Xiamen SET TUV:J502397
R2 Electronics | Syl 2220 | 560v,10KA S 38 VDE:
Co.,Ltd. 40018082
Mov Xiamen SET | gev155681k- | 680V,10KA,3pin(wit | EN 61051 TUV:J502397
R1. R3 | Electronics | 1434 h thermal fuse) EN60691 38 ,VDE:
Co.,Ltd. 40018082
PCB KEMBLE 94V-0:
ELECTRONI | 132 UL 94V-0 UL 94V-0 E6435.3
CSLTD
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TEST REPORT
IEC 61851-24

Electric vehicle conductive charging system —
Digital communication between a d.c. EV charging station and an
electric vehicle for control of d.c. charging

Report Number. .........coovvvvvviiiennnns ¢ 50406259 001
Date of issue.......cccevriiiiccinnennnnnnn, : See cover page
Total number of pages .................. See cover page
Name of Testing Laboratory See cover page
preparing the Report..................... :

Applicant’s name...............ceeeen. : See cover page
Address...........ooeeii, : See cover page

Test specification:
Standard..........cccoiiimiinnnennenn : |IEC 61851-24:2014 for use in conjunction with
IEC 61851-23:2014

EN 61851-24:2014 for use in conjunction with
EN 61851-23:2014

Test procedure..........coovvviiiiiiiinnnn, : CE_LVD

Non-standard test method............ : N/A

Test Report Form No. .........ccoeenn. : IEC61851_24A

Test Report Form(s) Originator....: TUV SUD Product Service GmbH
Master TRF........ccoovvvviiiiieiieisreeenees : Dated 2016-10

Copyright © 2016 IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (IECEE System). All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as
copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the
CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory
and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

General disclaimer:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,
responsible for this Test Report.
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Test item description...................... ! | See page 3
Trade Mark.........coovvvvmmimiennnnnnnnnnnnnnns : | See page 3
Manufacturer..........cccooccmnnininiciiinnnns : | See page 3
Model/Type reference.............cc...... ! | See page 3
Ratings......ccccceeiiiiciniee s : |See page 3

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s): N/A

[ ] |CB Testing Laboratory:

Testing location/ address........ccccccevvvveeeennnest

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 1:

Testing location/ address.........cccccvvvereeeenenesl

Tested by (name, function, signature)........:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 2:

Testing location/ address.........cccccvvveveeenennes?

Tested by (name + signature) .........cccccceerenil

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

[ 1 |Testing procedure: CTF Stage 3:

[ 1 |Testing procedure: CTF Stage 4:

Testing location/ address........ccccccvvveeeeenennesl

Tested by (name, function, signature)........:

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

Supervised by (name, function, signature):
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List of Attachments (including a total number of pages in each attachment):
N/A

Summary of testing:

Tests performed (name of test and test Testing location:
clause):
See page 4. See page 4.

Summary of compliance with National Differences (List of countries addressed):

No EU group differences

X] The product fulfils the requirements of EN 61851-24:2014 for use in conjunction with EN 61851-
23:2014
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

See pages 5.
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Test item particulars...........cooeeeiiiici el

Equipment mobility...........cooiiiil?

[] hand-held [] transportable
[x] stationary [] for building-in [] direct plug-in

Connection to the mains.........ccccceeiemiiemiiienciienenens

[] pluggable equipment [Jtype A []type B
[X] permanent connection

[] detachable power supply cord

[] non-detachable power supply cord

[] not directly connected to the mains

Access 10Cation .........ccoieiiiiiieiiiir e :

[x] operator accessible
[] service access area
[] restricted access location

Over voltage category (OVC) ......ccccoevvirrriiiinnnnnnnnn, : JOVCI [ovCIl [xJovCll [ovClIv
[] other:

Class of equipment .......cccccccoiiiiiiiiscccen e, : [X]Class| []ClassIl []Classlli
[] Not classified

Mains supply tolerance (%) or absolute mains £ 10 considered

supply values ... :

Considered current rating (A) ......ccccccoiiciiineennnnnn : See page7

Pollution degree (PD) .......ccccccemmmmnmnnnnnnnnnnnnnnnnnnnnes : [JPD1 [PD2 [x]PD3

IP protection class ........cccoeeeciiiiiiiini s : IP54

Altitude during operation (M) ........ccccccimriiiiiiiinnnns : 2000

Output Connector Interface Type ..........cceeeveieeennn. : CCSs2

Mass of equipment (kg) ........ccccermrriiniciimennnnnnnnnen T <200

Possible test case verdicts:

- test case does not apply to the test object.......... : N/A

- test object does meet the requirement................ : P (Pass)

- test object does not meet the requirement.......... : F (Fail)

Testing ......oocce :
Date of receipt of test item.............cceeeeemnncceiiiinnnee. :

Date (s) of performance of tests ...........ccccccuunnnnneee :

See cover page

See cover page

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a[_] comma/ [X] point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:
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A_ TUVRheinland®

Report No.: Error! Reference source
www.tuv.com Page 109 of 158 not found.

The application for obtaining a CB Test Certificate L] Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided............ccoiiiiiiiii

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ies).........ccccerrrrnnee : N/A

General product information:
See pages 11-17
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4

SYSTEM CONFIGURATION

The system configuration is in accordance with
102.2 of IEC 61851-23.

DIGITAL COMMUNICATION ARCHITECTURE

Two digital communication architectures are used:

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

— the other, based on Homeplug Green PHY ™1
over the control pilot line; refer to Annex C for
specific implementation details.

CHARGING CONTROL PROCESS

The charging control process is in accordance with
102.5 of IEC 61851-23.

OVERVIEW OF CHARGING CONTROL

The digital communication of d.c. charging control
covered by this standard is as shown in Figure 1.

EXCHANGED INFORMATION FOR D.C. CHARGING CONTROL

Information which is exchanged between a d.c. EV
charging station and a vehicle during the charging
process according to IEC 61851-23.

(see appended Table 1)

The information in Table 1 is common to all systems
described in Annexes A, B and C.

Each information listed in Table 1 is defined as a
parameter in each annex.

Each system may need additional parameters, and
these parameters are defined in each annex.

ANNEX A

DIGITAL COMMUNICATION FOR CONTROL OF D.C. EV CHARGING SYSTEM A N/A

A1

General

N/A

The specification of digital communication for control
of the d.c EV charging station of system A (in this
annex, referred to as "system A station" or "station")
as specified in Annex AA of IEC 61851-23. More
detailed information on system A is defined in
JIS/TSD0007.

N/A

A.2

Digital communication actions during charging control process

N/A

TRF No. IEC61851_24A
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The communication actions and parameters (see appended Table A.1) N/A

according to the charging control process as defined
in Table 103 of IEC 61851-23 are shown in Table

Al
A3 Digital communication of d.c. charging control N/A
The parameters for digital communication of d.c. N/A

charging control are exchanged according to the
sequence diagram as shown in Figure A.1.

A4 Parameter definition N/A
The definition of parameters during d.c. charging (see appended Table A.2) N/A
control process are shown in Table A.2.

A.5 Physical/data link layer N/A

A.5.1 Specifications N/A
The physical/data link layer specifications are shown | (see appended Table A.3) N/A
in Table A.3.

A5.2 Communication circuit N/A
The CAN communication circuit is established to N/A

exchange parameters, i.e. voltage, current, status
flags, and fault flags, which are necessary for the
charging control.

— Terminating resistor N/A
1:1 communication is assumed.

The vehicle and the d.c. EV charging station are N/A
equipped with terminating resistors.

— Noise filter N/A

The vehicle and the d.c. EV charging station are
equipped with noise filters to reduce the conducted
noise of the common mode and differential mode.

— Twisted-pair line N/A
Twisted pair line are utilized as the communication
line that links the d.c. EV charging station with the
vehicle so as to reduce differential mode noise.

— CAN transceiver N/A

CAN transceiver is equipped to send and receive
CAN communication data.

The CAN-bus circuit is established independently for N/A
d.c. charging, as shown in Figure A.2.
A.5.3 Transmission N/A

TRF No. IEC61851_24A
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Data frames are transmitted in ascending order of ID N/A

number specified in Table A.2.

The data frames are continuously transmitted at 100 N/A
ms (x 10 %) interval through the charging process.

Interval duration (MsS)........ccoviiiiiiiiiiied ==

A54 Reception N/A

When the vehicle or the d.c. EV charging station N/A
receives data frames from the other party, the
received frames are echoed.

Furthermore, the received error frames are N/A
destroyed.

A.5.5 CAN communication N/A
Figure A.3 shows the basic specifications related to N/A

the dedicated CAN communication between the
vehicle and the d.c. EV charging station.

ANNEX B |DIGITAL COMMUNICATION FOR CONTROL OF D.C. EV CHARGING SYSTEM B N/A

B.1 General N/A

The specification of d.c. charging control digital N/A
communication for the d.c EV charging station of
system B (in this annex, referred to as "System B
station" or "charger") as specified in Annex BB of

IEC 61851-23.
B.2 Digital communication of d.c. charging control N/A
The parameters for digital communication of d.c. N/A

charging control are exchanged according to the
sequence diagram as shown in Figure B.1.

B.3 Digital communication actions during charging control process N/A
The communication actions and parameters during (see appended Table B.1) N/A
d.c. charging control process are shown in Table
B.1.

B.4 Parameter definition N/A
The definition of parameters during d.c. charging (see appended Tables B.2, N/A
control process are shown in Tables B.2, B.3, B.4, B.3, B.4, B.5,and B.6)
B.5 and B.6.

B.5 Physical/data link layer N/A
The physical/data link layer specifications are shown (see appended Table B.7) N/A
in Table B.7.
The physical/data link layer refers to SAE J1939-11 N/A

and SAE J1939-21.
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The application layer refers to GB/T 27930. N/A
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ANNEX C |DIGITAL COMMUNICATION FOR CONTROL OF D.C. CHARGING SYSTEM C P
(COMBINED SYSTEM)
CA General

The digital communication for the d.c EV charging
station of system C as specified in Annex CC of IEC
61851-23 is defined in the following standards: DIN
SPEC 70121, ISO/IEC 15118-1, ISO/IEC 15118-2
and ISO/IEC 15118-3.

The following SAE specifications can also be used P
as information: SAE J2836/2™, SAE J2847/2, SAE
J2931/1 and SAE J2931/4.

Systems implementing these specifications P
incorporate the following features:

« security concept including encryption, signing, key P
management, etc.

* robust PLC-based communications,

« automatic address assigning and association,

« |Pv6-based communications,

» compressed XML messages,

* client-server approach,

T| V| V| V| TVT|TO

« safety concept including cable check, welding
detection, etc.

)

« extension concept for added-value services.

C.2 Required exchange parameters

The parameters to be exchanged for d.c. charging (see appended Table C.1)
control are shown in Table C.1, corresponding to
Table 1.

Additional parameters can be found in DIN SPEC P
70121 and ISO/IEC 15118-2.
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8 TABLE 1: Exchanged information for d.c. charging control P
Relevant requirement in
No. Information Description IEC 61851-23 Other remarks Verdict
(unless specified as IEC 61851-1)
) Current request for the controlled Exchange of current value requested by
a-1 current charging (CCC) system EV 6.4.3.101, DC supply P
) Voltage request for the controlled Exchange of voltage value requested by
a-2 voltage charging (CVC) system EV 6.4.3.101, DC supply P
6.4.3.101, DC supply P
a3 Maxmum rat_ed voltage of d.c. EV Exchange of maximum rated _voltage 6.4.3.105, Compatibility assessment )
charging station value of d.c. EV charging station
6.4.3.107, Protection against =
overvoltage at the battery
4.3. P
a4 Maximum rated current of d.c. EV Exchange of maximum rated current 6.4.3.101, DC supply for EV
hargi tati I f d.c. EV chargi tati
charging station value of d.c charging stafion 6.4.3.105, Compatibility assessment P
b-1 Communication protocol Exchange of software version of 6.4.3.105, Compatibility =
a charging system assessment
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b-2 Maximum voltage limit of EV Exchange 01_’ maximum voltage limit 6.4.3.105, Compatibility )
value of vehicle. assessment
EV minimum current limit, only for -
b-3 the controlled voltage charging not defined yet 2ét§é1s?n5é£0mpat'b'my P
(CVC) system
Exchange of the result of insulation test |6.4.3.106, Insulation test before =
] before charging charging
c Insulation test result
- If insulation test fails, a signal is sent 6.4.3.106, Insulation test before =)
that charging is not allowed. charging
d Short circuit test before charging E_xch_ange of |nformat|or_1 on short 6.4.3._1 10, Short circuit test before =
circuit test before charging charging
Exchange of information on charge
e Charging stopped by user stop command by the user of d.c. EV 6.4.3.111, User initiated shutdown P
charging station
Exchange of EVSE real time available
EVSE real time available load load current for demand management. 6'4'4'2. (of IE.C 61851-1), .
f ) X -~ Detection/adjustment of the real time P
current (optional) Required for system providing that .
: available load current of EVSE
function.
g Loss of digital communication Detectlor_1 of_Ioss of digital 9.4, Breaking capacity P
communication
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- If a receiver does not get information
expected to receive within time out . .
period, it is considered as loss of digital 9.4, Breaking capacity P
communication.
Notification of zero current confirmed 102.5, Charging control process and p
state
h-1 Zero current confirmed L
- Station informs EV that low current 102.5. Charding control process and
condition has been met (to allow T ging P P
. state
connector unlocking)
. . Exchange of information on the whole 102.5, Charging control process and
h-2 Welding detection process of welding detection state P

Supplementary information:
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ANNEX A.2 TABLE A.1 — Communication actions and parameters during d.c. charging control process between system A station N/A
and vehicle
Chargin Parameter
ging High level action at Digital communication
EEIL His system level @ action From d.c. EV
stage y PP From vehicle Other remarks Verdict
charging station
p=|»n < oDC-A Vehicle unconnected None N/A N/A N/A
DC-B1 Connector plugged in None N/A N/A N/A
Wake up of DCCCF and N/A
VCCF None None (default CAN)
PeB1 g ication dat P tion for digital N/A
ommunication data reparation for digita
initialization communication (default CAN) (default CAN)
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- Control protocol N/A
number
- Control protocol - Rated capacity of
number battery
Communication - Available output - Maximum battery
DC-B1 - |established, parameters Exchange of charging voltage voltage
DC-B2 exchanged, and control parameters - Available output - Maximum charging
compatibility checked current time
- Battery - Target battery
incompatibility voltage
- Vehicle charging
enabled
DC-B2 > Notification of connector |- Vehicle connector N/A
- DC-B3 Connector locked locked status lock None
oS . .
5% |DC-B3 Insulation test for d.c. None Charglng system None N/A
Ss power line malfunction
© g Pre-charge (depending N/A
DC-B3 on the system N/A N/A N/A
architecture)
& > 2 o |DC-Cor |Vehicle side contactors No’glflcatlon of vehicle N/A
C3Bg0 main contactor closed None None
w s DC-D closed status
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- Station status N/A
- Output voltage - Charging current
e - Output current request
DC-C or |Charging by current y;zgcgglgr?a?f irr:aqzﬁf:ent - Remaining charging |- Charging system
DC-D  |demand (for CCC) (or voltage) ging time fault
9 - Station malfunction |- Vehicle shift lever
- Charging system position
malfunction
DC-C or |Charging by voltage N/A
DC-D demand (for CVC) N/A N/A N/A
DC-C,(D) - Station status N/A
> Current suppression Request of energy - Charging stop control | Vehicle charging
, transfer shut-off - Output voltage enabled
DC-B"1
- Output current
Notification of energy - Station status N/A
DC-B'1 Zero current confirmed transfer shut-off - Charglng system -
malfunction
S DC-B"1 . .
2 N/A
8 > X\éiliillr;g); detection (by ) None None
E DC-B'2
0 . .
DC-B'2 Vehicle side contactors None None None N/A
open
e DC power line voltage Notification of present N/A
DC-B'2 verification voltage Output voltage None
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Notification of N/A

DC-B'3 | Connector unlocked connector unlocked Vehicle connector lock | None
status

DC-B'4 End of charge at Terminate the digital None None N/A

communication level communication
DC-A Connector unplugged N/A N/A N/A

2 The order of actions does not refer to the procedure of charging control process.

Supplementary information:

TRF No. IEC61851_24A




www.tuv.com

A TUVRheinland®

Page 122 of 158 Report No.: Error! Reference source not found.

IEC 61851-24
Clause Requirement + Test Result - Remark Verdict
ANNEX A4 TABLE A.2 - Exchanged parameter during d.c. charging control process between system A station and vehicle N/A
Item in CAN ID Data Resoluti
Table 1 Parameter Content ID.byte | Source | Destination | update | Unit |Status flag on Other remarks Verdict
(bit) rate (range)
The maximum N/A
voltage value at the
Maximum vehicle inlet ,
b2 |battery terminals, atwhich | 11004 gy |SYSteMA g s v |- 1 Vibit
X H'100.5 station
voltage the station stops
charging to protect
the vehicle battery
Rated N/A
capacity Rated capacity of H'101.5 System A ) 0,1 kWh
of battery H1016 |FY  |station 100ms | kWh Ibit
battery
Fixed value for N/A
charging rate
Sﬁ:ftii”t Of lindication, which is Svstom A 1 %rbit,
99 lthe maximum H100.6 |EV yS 100 ms  |% - 100 %
rate . station )
e charging rate (100 (fixed)
indication o :
%) of vehicle
battery
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(I;?I]aa);n?num Maximum charging Svstemn A 10 s/bit N/A
NAINI - time permitted by [H'101.1 [EV ys 100ms |s - Oto
time EV, setby 10's station 2540 s)
(set by 10 s) ’ y
Maximum N/A
charging Maximum charging System A 1 min/bit
time time permitted by H'101.2 EV station 100 ms |[min - (0 to 255
(set by EV, set by minute min)
minute)
Estimated N/A
Estimated remaining time System A 1 min/bit
charging before the end of H'101.3 EV . 100 ms |[min - (0 to 254
. : station .
time charging min)
calculated by EV
Control Sof’f[wallre v;arsi?r: of Svstom A b N/A
) control protocol to , ystem ) ) i
b-1 protocol which EV H'102.0 EV station 100 ms (0 to 255)
number
corresponds
Targeted charging . N/A
Target voltage at the H'102.1 System A 1 Vibit
battery I , EV : 100 ms |V - (0 to 600
vehicle inlet H'102.2 station
voltage ; V)
terminals
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Charging- Current value 1 A/bit N/A
a-1 current-  |reguested by H102.3  |EV  |SYSEMA - liooms (A |- (0to
request EV during station 255 A)
q charging
. . 1 %/bit
Charging Charging rate of , System A o o N/A
rate vehicle battery H'102.6 EV station 100ms 1% i © /°0t0
100 %)
Status flag 0: N/A
Vehicle indicating ;
g charging charge H'102.5(0) |EV ssftﬁlfrr? A - - (1j|.sabled -
enabled permission eﬁabled
status of EV
0: N/A
Vehicle shift |Status flag indicating Svstem A Zzir’g(l)nng
lever the shift lever H'102.5(1) |EV St‘;ﬁon - - ﬁ’_ -
position position other
position
Status flag N/A
indicating a 0:
Charging malfunction , System A normal
system fault |caused by EV or H102.5(2) |EV station ) ) 1: )
the station, and fault
detected by EV
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0: N/A
EV
contactor
closed or
during
welding
, Status flag indicating detecti
Vehicle , System A etection,
status the EV contactor H'102.5(3) |EV station 1: -
status EV

contactor
open or
welding
detection
finished

Normal Status flag 0: N/A

stop indicating the no request

request request of EV to H'102.5(4) |EV stﬁ;f? A 1: -

before stop charging request to

charging control stop
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Status flag N/A
indicating
whether or not 0:
Battery the vehicle , System A normal,
overvoltage |battery voltage H'102.4(0) | BV station ) 1: )
exceeds the fault
maximum limit
specified by EV
Status flag N/A
indicating whether 0:
Battery or not the vehicle , System A normal
undervoltage |battery voltage is H102.4(1) BV station ) 1: )
less than the lower fault
limit specified by EV
Status flag N/A
Battery indicating whether 0:
curr_en_t or not the o_utput H'102.4(2) |EV Sysftem A ) n?rmal )
deviation current deviates station 1:
error from EV requested fault
current
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Status flag N/A
indicating whether 0:
. or not the )
t";'r?]h :f‘atttjr"g temperature of H'102.4(3) |EV “:’tft‘ltg? AL ; normal 1
P vehicle battery ot

exceeds the
maximum limit
Status flag N/A
indicating
whether or not

Battery the vehicle 0:

volt_ag_e batt_ery voltage H'102.4(4) |EV Sysf[em A ) ) n<.)rmal, )

deviation deviates from station 1:

error the output fault
voltage
measured by the
station
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0: N/A
not
EV supporting
contactor Identifier indicating vehicle
weldin whether or not the System welding
h-2 9 station deals with EV |H'108.0 A EV 100ms |- detection, |-
detection . . )
support contactor welding station 1 or more:
suppor detection supporting
identifier i
vehicle
welding
detection
. Maximum output . N/A
Avallable |\ a6 value atthe |H'108.1 | System 1 Vibit
a-3 output vehicle connector H'108.2 A EV 100 ms |V - (0 to 600
voltage ; ) station V)
terminals
Available Maximum output System 1 A/bit N/A
a-4 output current value of the |H'108.3 A EV 100ms |A - (0 to 255
current station station A)
Threshold voltage to N/A
stop the charging , System 1 V/bit
b-2 Iglf[isgdd process in order to :1822 A EV 100 ms |V - (0 to 600
9 protect vehicle ) station V)
battery
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Software version N/A
Control number of control System 1/ bit
b-1 protocol protocol or charging |H'109.0 A EV 100 ms |- - 0t '255
number sequences that the station (Oto )
station deals with
Supply voltage . N/A
Output value of the output | H109.1 | SYSem | ooms v o
voltage circuit in the H'109.2 ) s ) (Oto
station station V)
Supply current . N/A
System 1 A/bit
Output value of the output ,
current circuit in the H'109.3 A EV 100 ms |A - (0 to 255
station station A)
Remaining S N/A
charging Remaining time System 10 s/bit
. before the end of ,
time ; H'109.6 A EV 100 ms |s - (0to
charging (counted )
(counted by by 10s) station 2540 s)
10 s) y
Remaining L N/A
c_harging E;’rgrzl?&géggeof System 1 min/bit
time charging (counted H'109.7 A EV 100 ms |[min - (0 to 255
(counted by b m?n)g station min)
min) y
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Status flag 0: N/A
. T, System
c Station indicating the H'109.5(0) A EV 100 ms st.andby )
h-1 status energy transfer . 1:
: station .
from the station charging
Status flag 0: N/A
. indicating whether System ’
Station ot there is a H109.5(1) | A |EV 100 ms normal, |
malfunction : . 1:
malfunction caused station
. fault
by the station
Status flag N/A
. indicating the 0:
Vehicle . System
connector f'el‘(’"omag”fe“c H10052) | A |EV 100 ms unlocked 1
lock ocK status o station )
vehicle locked
connector
Status flag N/A
indicating the 0:
Battery in- compatibility of System compatible
com raytibilit vehicle battery H'109.5(3) A EV 100 ms 1: -
P Y |with the output station in
voltage of compatible
station
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Status flag 0: N/A
. indicating whether )
Charging or not there is a System normal
d system . H'109.5(4) A EV 100 ms |- 1: -
malfunction problem with EV, station mal
such as improper .
i function
connection
Status flag 0: N/A
indicating 0' eratin
Charaer sto whether or not System 1? 9
e 9er SI0P | the station H109.5(5) | A |EV 100 ms |- ' -
control . . shutdown
proceeds with station
or stop
shutdown f
charging
process
ANNEX 5.1 TABLE A.3 — The physical/data link layer specifications for system A N/A
Other remarks Verdict
Communication protocol ISO 11898-1 and ISO 11898-2 N/A
The extension bit (12 - 29 bit) is not used.
Communication system Transmission rate (kbps) 500 N/A
100 ms £ 10 % N/A

Cycle

Supplementary information:
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ANNEX B.3 TABLE B.1 - Communication actions and parameters during d.c. charging control process between system B station N/A
and vehicle
(i) G Digital communication action Information Source | Destination FETETTIE S Other remarks Verdict
stage (process) cycle
Handshaking Confirm the necessary parameters | Charger recognition parameter | Charger |Vehicle 250 ms N/A
of battery and charger. Vehicle recognition parameter |Vehicle |Charger 250 ms N/A
Battery charge parameter Vehicle |Charger 500 ms N/A
Charger time synchronization Charger |Vehicle 500 ms N/A
Charging . .
parameter Exchange of charging control Charger max/min output Charger |Vehidle 250 ms N/A
. . parameters. parameter
configuration
Vehicle charge ready Vehicle |Charger 250 ms N/A
Charger output ready Charger |Vehicle 250 ms N/A
Battery charge requirement Vehicle |Charger 50 ms N/A
Send charging status to each Charger charge status Charger |Vehicle 50 ms N/A
_ other, according to the battery Battery charge status 1 Vehicle |Charger 250 ms N/A
Charging stage |charge level requirements sent by -
charging process. Battery cell voltage Vehicle |Charger 1s N/A
Battery temperature Vehicle |Charger 1s N/A
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Vehicle stopping command Vehicle |Charger 10 ms N/A
Charger stopping command Charger |Vehicle 10 ms N/A
Charging ending Vehicle statistic data Vehicle |Charger 250 ms N/A
Energy transfer shut-off.
stage Charger statistic data Charger |Vehicle 250 ms N/A
Communication | Restart communication program or | Vehicle receiving error Vehicle |Charger 250 ms N/A
error stop charging process. Charger receiving error Charger |Vehicle 250 ms N/A
Supplementary information:
ANNEX B.4 TABLE B.2 — Parameters in charge handshake stage for system B N/A
Information Parameter M2 /0P Unit | Resolution | Status flag | Item in Table 1 Other remarks Verdict
0x00:
unre-
Recognition result M - - gigr:\.zed - N/A
Charger re- '
recognition cognized
parameter
Charger number M - - - - N/A
Charger/charge station location o ) ) ) ) N/A
code
Vehlcle_ _ Vehl_cle communication protocol M ) ) ) b-1 N/A
recognition version
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Clause Requirement + Test Result - Remark Verdict
parameter Battery type code M - - - - N/A
Battery system rated capacity M Ah 0,1 Ah/bit - - N/A
Battery system rated voltage M V 0,1 V/bit - - N/A
Battery manufacturer code, ASCII (0] - - - - N/A

@ M = Mandatory
® O = Optional
NOTE The communication protocol version includes 3 bytes. The current version is V1.0, which is expressed: Byte 3, Byte 2 — 0001H; Byte1 — 00H.

Supplementary information:

ANNEX B.4 TABLE B.3 — Parameters in charge parameter configuration stage for system B N/A
Information Parameter M2 /0P Unit | Resolution | Status flag | Iltem in Table 1 Other remarks Verdict

Maximum permissible charge . i i
voltage of battery cell M v 0,01 Vibit N/A
Maximum permissible charge M A 0.1 Albit ) ) N/A
current

Battery charge . o

parameter Maximum permissible charge M KWh  [0,1 kWhbit |- : N/A
energy
Maximum permissible charge M Vv 0.1 Vibit ) b-2 N/A
voltage of battery system
Maximum permissible temperature |M °C 1 °C/bit - - N/A

TRF No. IEC61851_24A




A TUVRheinland®

www.tuv.com Page 135 of 158 Report No.: Error! Reference source not found.
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Clause Requirement + Test Result - Remark Verdict
The initial SOC M % 0,1 %/bit - - N/A
Total voltage of battery system M V 0,1 V/bit - - N/A
Charger time Year/month/date/hour/minute/ o ) ) ) ) N/A
synchronization second
Maximum output voltage M \% 0,1 V/bit - a-3 N/A
Charger max/min - .
outpLﬂ parameter Minimum output voltage M \Y 0,1 V/bit - - N/A
Maximum output current M A 0,1 A/bit - a-4 N/A
0x00:
Vehicle charge If the vehicle is ready to be M ) ) unready ) N/A
ready charged OxAA:
ready
0x00:
Charger output . i i unready )
ready If the charger is ready to charge M OxAA: N/A
ready

& M = Mandatory
® O = Optional

Supplementary information:
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Clause Requirement + Test Result - Remark Verdict
ANNEX B.4 TABLE B.4 — Parameters in charging stage for system B N/A
Information Parameter M2 /0P Unit | Resolution | Status flag | Item in Table 1 Other remarks Verdict
Battery charge Voltage requirement M \Y 0,1 V/bit - a-2 N/A
requirement Current requirement M A 0,1 A/bit - a-1 N/A
Charge mode M - - - - N/A
Charger charge | Output voltage M \ 0,1 V/bit - - N/A
state Output current M A 01AbIt |- h-1 N/A
Accumulated charge time M min 1 min/bit - - N/A
Measured charge voltage M \% 0,1 V/bit - - N/A
Measured charge current M A 0,1 A/bit - - N/A
Satirycharge |V ool volage 0, e M |V [ootvmt |- | A
SOC M % 1 %l/bit - - N/A
Estimated remainder time M min 1 min/bit - - N/A
Battery charge Cell number of maximum cell voltage |M - - - - N/A
state 2 Maximum battery temperature M °C 1 °C/bit - - N/A
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IEC 61851-24
Clause Requirement + Test Result - Remark Verdict
Test point number of maximum M ) ) ) N/A
temperature
Minimum battery temperature M °C 1 °C/bit - - N/A
Test point number of minimum M ) ) ) ) N/A
temperature
0:
Cell voltage over-high M - - r11<.)rmal - N/A
over-high
0:
Cell voltage over-Hlow M - - r119rmal - N/A
over-low
0:
normal
Battery charge overcurrent M - - 1: - N/A
over-
current
0:
Battery temperature overhigh M - - r119rmal - N/A
over-high
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IEC 61851-24
Clause Requirement + Test Result - Remark Verdict
0:
Battery insulation state M - - r11<.)rmal - N/A
abnormal
Connection state of battery output 0 normal
connector M } } 1: - N/A
abnormal
0:
Charge permission M - - 1;o.rb|dden c,d N/A
permission
Battery cell Voltage of each battery cell 0 \% 0,01 V/bit - - N/A
voltage
Battery Temperature of each test point (@) °C 1 °C/bit - - N/A
temperature
_ Vehiclestopping reason M - - - - N/A
Vehicle
stopping Vehiclestopping failure reason M - - - h-2 N/A
command ) )
Vehicle stopping error reason M - - - - N/A
Charger stopping reason M - - - e N/A
Charger stopping Charger stopping failure reason M - - - - N/A
command
Charger stopping error reason M - - - - N/A
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IEC 61851-24

Clause Requirement + Test Result - Remark Verdict

@ M = Mandatory

® O = Optional

¢ Maximum cell voltage and corresponding battery pack number includes 2 bytes.

1 — 12 bit: the maximum cell voltage in the battery system, 0,01 V/bit;

13 — 16 bit: the battery pack number in which the maximum cell voltage has occurred, 1/bit.

Supplementary information:

ANNEX B.4 TABLE B.5 — Parameters in charge ending stage for system B N/A
Information Parameter M2 /0P Unit | Resolution | Status flag | Item in Table 1 Other remarks Verdict
The final SOC M % 1 % /bit - - N/A
Minimum cell voltage M \% 0,01 V/bit - - N/A
\Ollggc'e statistic | y1-ximum cell voltage M v 0,01 Vibit |- - N/A
Minimum battery temperature M °C 1 °C/bit - - N/A
Maximum battery temperature M °C 1 °C/bit - - N/A
Charger statistic Accumulated charge time M min 1 min/bit - - N/A
data Accumulated output energy M kWh 0,1 kWh/bit |- - N/A

& M = Mandatory
® O = Optional

Supplementary information:
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Clause Requirement + Test Result - Remark Verdict
ANNEX B.4 TABLE B.6 — Error parameters for system B N/A
Information Parameter M2 /0P Unit | Resolution | Status flag | Item in Table 1 Other remarks Verdict
Vehicle receiving |Receiving timeout of information
error from charger M ) ) 9 N/A
Charger Receiving timeout of
receiving error information from vehicle M i i 9 N/A
@ M = Mandatory
® O = Optional
Supplementary information:
ANNEX B.5 TABLE B.7 — Physical/data link layer specifications for system B N/A
Other remarks Verdict
Communication protocol CAN 2,0 B, ISO 11898-1 N/A
Communication Transmission rate (kbps) 250 N/A
system
Cycle 10/50/250/500/1 000 ms + 10 % N/A

Supplementary information:
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IEC 61851-24
Clause Requirement + Test Result - Remark Verdict
ANNEX C.2 TABLE C.1 - Required exchanged parameters for d.c. charging control for system C P
?:LT:} Information Parameter name (ISO/IEC 15118-2) Other remarks Verdict

Current request for the controlled

a-1 current charging (CCC) system CurrentDemandReq/EVTargetCurrent P
) Voltage request for the controlled voltage

a-2 charging (CVC) system CurrentDemandReq/EVTargetVoltage P

a-3 Maximum rated voltage of d.c. EV CurrentDemandRes/EVSEMaximumVoltageLimit P

charging station

Maximum rated current of d.c. EV . .
a4 charging station CurrentDemandRes/EVSEMaximumCurrentLimit P

b-1 Communication protocol supportedAppProtocol{Req,Res} P

b-2 Maximum voltage limit of EV CurrentDemandReqg/EVMaximumVoltageLimit P

EV minimum current limit, only for the ChargeParameterDiscoveryRes /

b-3 . DC_EVSEChargeParameter / P
controlled voltage charging (CVC) system EVSEMinimumCurrentLimit
{PowerDeliveryRes, CableCheckRes, PreChargeRes,
c Insulation test result CurrentDemandRes, WeldingDetectionRes} / DC_EVSEStatus / P
EVSElsolationStatus
d Short circuit test before charging CableCheck{Req,Res} P
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Clause Requirement + Test Result - Remark Verdict

{ChargeParameterDiscoveryRes,PowerDeliveryR es,
CableCheckRes, PreChargeRes, CurrentDemandRes,
WeldingDetectionRes} / DC_EVSEStatus / EVSEStatusCode /
EVSE_Shutdown

e Charging stopped by user P
{ChargeParameterDiscoveryRes, PowerDeliveryRes,
CableCheckRes, PreChargeRes, CurrentDemandRes,
WeldingDetectionRes} / DC_EVSEStatus / EVSENotification /

StopCharging
f EVS.E real time available load current CurrentDemandRes/EVSEMaximumCurrentLimit P
(optional)
- N Message timers
g Loss of digital communication Control pilot state P
h-1 Zero current confirmed PowerDeliveryRes/ResponseCode P

CurrentDemandRes/EVSEPresentCurrent

h-2 Welding detection WeldingDetection{Req, Res} P

Supplementary information:
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Figure 1 Front view
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Figure 2 Back view
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Figure 4 Right view
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Figure 6 Open the back door
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Figure 8 MCB and AC SPD
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Figure 9 MCB for control cicuit

Figure 10 AC contactor
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Figure 14 DC contactor (pre-charge)
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Figure 18 Switching power supply2
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Figure 19 CAN-PLC communication module

Figure 20 NFC board
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Figure 21 emergency stop switch
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Figure 22 EV charger
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Figure 23 overview of power module
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Figure 26 AC sampling board
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Figure 27 AC sampling board
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Figure 28 AC filter board

PR SN

" = CRE"Y =
'll-ﬁil‘l& B
PLULREI LN VTG

Figure 29 AC filter board
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Figure 30 DC capacitor board

Figure 31 DC capacitor board
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Figure 28 AC filter board (Auxiliary power supply)

Figure 29 AC filter board (Auxiliary power supply)

END OF REPORT




		2020-09-28T07:24:24+0000




