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TEST REPORT 
EN IEC 61851-1: 2019 

Electric vehicle conductive charging system 

Part 1: General requirements 

  

Report Number. .............................. : ENS2112100099S00401R 

Date of issue ................................... : February 25, 2022 

Total number of pages ................... : 58 pages 

 

Name of Testing Laboratory 
preparing the Report ...................... : 

EMTEK (SHENZHEN) CO., LTD. 

Applicant’s name ............................ : INVT Electric Vehicle Drive Technology (Shenzhen) Co.,Ltd. 

Address ........................................... : Room301, Building2, INVT Guangming Technology Building, 
Shutianpu Community, Matian Street, Guangming District, 
Shenzhen,China 

Test specification:  

Standard .......................................... : EN IEC 61851-1:2019 

Test procedure ............................... : LVD report 

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

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

Test Report Form(s) Originator .... : VDE Prüf- und Zertifizierungsinstitut GmbH 

Master TRF ...................................... : 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.  
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Test item description ....................... : AC EV Supply Equipment 

Trade Mark ........................................ : 

 

Manufacturer .................................... : INVT Electric Vehicle Drive Technology (Shenzhen) Co.,Ltd. 

Room301, Building2, INVT Guangming Technology Building, 
Shutianpu Community, Matian Street, Guangming District, 
Shenzhen,China 

Model/Type reference ...................... : EVC16-AW11KGP1UE 

Ratings .............................................. : Input: 400Vac, 50/60Hz, 16A; 

Output: 400Vac, 11KW 

 

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

 CB Testing Laboratory:  

Testing location/ address ............................. : EMTEK (Shenzhen) Co., Ltd. 

Bldg 69, Majialong Industry Zone, Nanshan District, 
Shenzhen, Guangdong, China 

 

Tested by (name, function, signature) ........ : Peter Zhuang/ 
Engineer 

 

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

/ Manager 

 

 

 Testing procedure: CTF Stage 1:  

Testing location/ address ............................. :  

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

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

 

 Testing procedure: CTF Stage 2:  

Testing location/ address ............................. :  

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

Witnessed by (name, function, signature) . :   

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

 

 Testing procedure: CTF Stage 3:  

 Testing procedure: CTF Stage 4:  

Testing location/ address ............................. :  

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):  

- Page 2 to 46 for IEC 61851-1 TRF; 

- Page 47 to 53 for Product photos. 

Summary of testing: 

Tests performed (name of test and test 
clause): 

Degrees of protection against access to 
hazardous-live-parts(8.1) 

Stored energy(8.2) 

Cable dimensions(11.5) 

Cable management and storage means for cables 
assemblies(11.7) 

* Inrush current(12.2.6) 

Clearances and creepage distances(12.3) 

Touch current(12.6) 

AC withstand voltage(12.7.1) 

Impulse dielectric withstand (1,2 μs/50 μs) (12.7.2) 

Temperature rise(12.8) 

* Damp heat functional test(12.9) 

* Minimum temperature functional test(12.10) 

* Mechanical strength9(12.11) 

* Overload and short-circuit protection(13) 

Durability test for marking(16.5) 

* Oscillator frequency and generator voltage 
test(A.4.4) 

* Duty Cycle test(A.4.5) 

* Pulse wave shape test(A.4.6) 

* Sequence test using the typical control pilot 
circuit(A.4.7.2) 

* Sequence test using the simplified control pilot 
circuit(A.4.7.3) 

* Optional testing the EV supply equipment that 
support grid(A.4.7.4) 

* Test of interruption of the protective 
conductor(A.4.8) 

* Test of short-circuit values of the voltage(A.4.9) 

* Optional hysteresis test(A.4.11) 

Testing location: 

EMTEK (Shenzhen) Co., Ltd. 

Bldg 69, Majialong Industry Zone, Nanshan District, 
Shenzhen, Guangdong, China 

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

List of countries addressed:  

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

The product has been tested according to standard EN IEC 61851-1:2019. 
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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. 
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Test item particulars...................................................:  

Equipment mobility .......................................................:  movable      hand-held         transportable 
 stationary   for building-in  direct plug-in 

Connection to the mains ...............................................:  pluggable equipment    type A    type B 
 permanent connection 
 detachable power supply cord 
 non-detachable power supply cord 
 not directly connected to the mains 

EV charging modes ......................................................:  Mode 1 charging 
 Mode 2 charging 
 Mode 3 charging 
 Mode 4 charging 

Type of EV connection .................................................:  Case A 

 Case B 

 Case C 

Access location  ............................................................:  operator accessible 
 service access area 
 restricted access location 

Over voltage category (OVC)  ......................................:  OVC I      OVC II      OVC III      OVC IV 
 other:  

Mains supply tolerance (%) or absolute mains supply 
values  ...........................................................................: 

+10%/-10% 

Tested for IT power systems  .......................................:  Yes      No 

IT testing, phase-phase voltage (V)  ............................: No 

Class of equipment  ......................................................:  Class I      Class II      Class III      
 Not classified 

Considered current rating (A)  ......................................: 32 

Pollution degree (PD)  ..................................................:  PD 1      PD 2      PD 3 

IP protection class  ........................................................: IP54 

Altitude during operation (m)  .......................................: 2000 

Altitude of test laboratory (m)  ......................................: 2000 

Mass of equipment (kg)  ...............................................: 4.0 

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 .......................................................................... :  

Date of receipt of test item ........................................ : January 04, 2022 

Date (s) of performance of tests ............................... : January 04, 2022 to February 11, 2022 
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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 /  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 
been provided ............................................................... : 

 Yes 

 Not applicable 

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

Name and address of factory (ies) .......................... : Same as manufacturer 

General product information and other remarks: 

The EV charger is enclosed in the plastic enclosure designed and its degree of protection is IP54. 
The actual block diagram see below: 
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4 GENERAL REQUIREMENTS P 

 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. 

 P 

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

 P 

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

 P 

 Unless otherwise stated, each test is conducted 
once. 

 P 

 Unless otherwise specified, all tests shall be 
carried out in a draught-free location and at an 
ambient temperature of 20°± 5 °C. 

 P 

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

 P 

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

 P 

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

 N/A 

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

 N/A 

5 CLASSIFICATION P 

5.1.1 Characteristics of power supply input See the rating labels P 

 The EV supply equipment shall be classified according to the supply network 
system that it is intended to be connected to: 

P 

 – EV supply equipment connected to AC supply 
network; 

 P 

 – EV supply equipment connected to DC supply 
network. 

 N/A 

 The EV supply equipment shall be classified according to the electric connection 
method: 

P 

 – Plug and cable connected;  N/A 

 – Permanently connected.  P 

5.1.2 Characteristics of power supply output  P 

 The EV supply equipment shall be classified according to the type of current the 
EV supply equipment delivers: 

P 

 – AC EV supply equipment;  P 
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 – DC EV supply equipment;  N/A 

 – AC and/or DC EV supply equipment.  N/A 

5.2 Normal environmental conditions P 

 The EV supply equipment shall be classified according to the environmental 
conditions and use: 

P 

 – indoor use;  P 

 – outdoor use.  N/A 

5.3 Special environmental conditions P 

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

 N/A 

5.4 Access P 

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

P 

 – equipment for locations with restricted access;  N/A 

 – equipment for locations with non-restricted 
access. 

 P 

5.5 Mounting method P 

 The EV supply equipment shall be classified according to the type of mounting: P 

 a) stationary equipment;  P 

 – mounted on walls, poles or equivalent positions: P 

 •flush mounted;  N/A 

 •surface mounted.  N/A 

 – pole/column/pipe-mounted  P 

 – floor mounted  N/A 

 – ground mounted.  N/A 

 b) non stationary equipment  N/A 

 – portable equipment;  N/A 

 – mobile equipment.  N/A 

5.6 Protection against electric shock P 

 The equipment shall be classified according to the protection against electric 
shock: 

P 

 – class I equipment;  P 

 – class II equipment;  N/A 

 – class III equipment.  N/A 

5.7 Charging modes P 
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 The EV supply equipment shall be classified 
according to 6.2:  

 P 

 Mode 1, Mode 2, Mode 3 or Mode 4 Mode 3 P 

6 CHARGING MODES AND FUNCTIONS P 

6.1 General P 

 Clause 6 describes the different charging modes 
and functions for energy transfer to EVs. 

 P 

6.2 Charging Modes N/A 

 Mode 1  N/A 

 Mode 1 is a method for the connection of an EV to 
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. 

 N/A 

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

 N/A 

6.2.2 Mode 2  N/A 

 Mode 2 is a method for the connection of an EV to 
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. 

 N/A 

 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 
socket-outlet ratings described in 9.2. 

 N/A 

 EV supply equipment intended for Mode 2 
charging shall provide a protective earthing 
conductor from the standard plug to the vehicle 
connector. 

 N/A 

 Mode 2 equipment that is destined to be mounted 
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. 

 N/A 

6.2.3 Mode 3  P 

 Mode 3 is a method for the connection of an EV to  P 
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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 
charging shall provide a protective earthing 
conductor to the EV socket-outlet and/or to the 
vehicle connector. 

 P 

6.2.4 Mode 4  N/A 

 Mode 4 is a method for the connection of an EV to 
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. 

 N/A 

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

the supply network. 

 N/A 

 EV supply equipment intended for Mode 4 
charging shall provide a protective earthing 

conductor or protective conductor to the vehicle 
connector. 

 N/A 

6.3 Functions provided in Mode 2, 3 and 4 P 

6.3.1 Mandatory functions in Modes 2, 3, and 4  P 

6.3.1.1 General  P 

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

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

 P 

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

 P 

 •Energization of the power supply to the EV 
according to 6.3.1.4; 

 P 

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

 P 

 •Maximum allowable current according to 6.3.1.6.  P 

 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. 

 P 

 EV supply equipment designed for Mode 2 or 
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. 

 P 

6.3.1.2 Continuous continuity checking of the 
protective conductor 

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

 N/A 

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

 P 

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

 N/A 

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

 P 

 •loss of electrical continuity of the protective 
conductor (i.e. open control pilot circuit), within 
100 ms. 

 P 

 •incapacity to verify the continuity of the protective 
conductor (e.g. short circuit between pilot wire and 
protective conductor), within 3 s. 

 P 

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

 P 

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

 P 

6.3.1.4 Energization of the power supply to the EV  P 

 The EV socket-outlet or the vehicle connector 
shall not be energized unless the control pilot 
function between EV supply equipment and EV 
has been established correctly with signal states 
allowing energization. 

 P 

 The presence of such states does not imply that 
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. 

 P 

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

 P 

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. 

 P 

 If the control pilot signal status no longer allows  P 
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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  P 

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

P 

 •the rated output current of the EV supply 
equipment, 

 P 

 •the rated current of the cable assembly.  P 

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

 P 

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

 P 

6.3.2 Optional functions for Modes 2, 3 and 4  P 

6.3.2.1 General  P 

 The optional functions that are implemented shall 
be indicated in the manual and shall fulfil 

the requirements of 6.3.2. 

 P 

6.3.2.2 Ventilation during supply of energy  P 

 EV supply equipment can exchange information 
with installation regarding the request and 
presence for ventilation. 

 P 

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

 P 

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

 P 

6.3.2.4 Mode 4 using the combined charging system  N/A 

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

N/A 

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

 N/A 

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

 N/A 

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

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

 N/A 

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

 N/A 

 DC charging can be achieved by using separate 
and additional DC power contacts to supply DC 
energy to the EV or by using power 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. 

 N/A 

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

 N/A 

 AC and DC power transfer shall not occur through 
the combined interface at the same time. 

 N/A 

 Analysis and design of the EV supply equipment 
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. 

 N/A 

7 COMMUNICATIONS N/A 

7.1 Digital communication between the EV supply equipment and the EV N/A 

 Digital communication is optional for Modes 1, 2 
and 3 

No digital communication N/A 

 For Mode 4 the digital communication as 
described in IEC 61851-24 shall be provided to 
allow the EV to control the EV supply equipment. 

 N/A 

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

N/A 

 Telecommunication network or telecommunication 
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. 

 N/A 

8 PROTECTION AGAINST ELECTRIC SHOCK P 

8.1 Degrees of protection against access to hazardous-live-parts P 

 The different parts of the EV supply equipment as mentioned shall fulfil the 
following requirements: 

P 

 •IP ratings for enclosures shall be at least IPXXC;  P 

 •vehicle connector when mated with vehicle inlet: 
IPXXD; 

Permanently connected EV 
supply equipment 

N/A 
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 •plug mated with socket-outlet: IPXXD;  P 

 •vehicle connector intended for Mode 1 use, not 
mated: IPXXD; 

 N/A 

 •vehicle connector intended for Mode 2 use, not mated: IPXXB and fulfilling the 
following: 

N/A 

 Minimum opening of the contact equal to the 
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. 

 N/A 

 •vehicle 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: 

P 

 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); 

 P 

 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; 

 P 

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

 P 

8.2 Stored energy N/A 

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

Permanently 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 μC. 

 N/A 

8.2.2 Loss of supply voltage to permanently 
connected EV supply equipment 

 N/A 

 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 

 N/A 
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the power supply voltage to the EV supply 
equipment. 

8.3 Fault protection P 

 Fault protection shall consist of one or more protective measures as permitted 
according to IEC 60364-4-41: 

P 

 •automatic disconnection of supply;  P 

 •double or reinforced insulation;  P 

 •electrical separation if limited to the supply of one 
item of current-using equipment; 

 P 

 •extra low-voltage (SELV and PELV).  N/A 

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

 N/A 

8.4 Protective conductor P 

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

 P 

 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. 

 P 

 Mode 4 EV supply equipment shall provide either: N/A 

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

 N/A 

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

 N/A 

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

 N/A 

8.5 Residual current protective devices P 

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

 P 

 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. 

 P 

 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: 

P 



 

 

IEC 61851-1 

Clause Requirement + Test Result - Remark Verdict 
 

 

TRF No.:  IEC61851_1B Page 17 of 57 Report No. ENS2112100099S00401R  Ver.1.0 

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

 P 

 •RCD(s) protecting connecting points shall be at 
least type A; 

 P 

 •RCDs shall comply with one of the following 
standards: IEC 61008-1, IEC 61009-1, IEC 60947-
2 and IEC 62423; 

 N/A 

 •RCDs shall disconnect all live conductors.  N/A 

 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: 

N/A 

 •RCD type B or  N/A 

 •RCD Type A and appropriate equipment that 
ensures the disconnection of the supply in case of 
DC fault current above 6 mA. 

 N/A 

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

P 

 Any circuit for signalling, which extends beyond 
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. 

Control pilot circuit is SELV 
circuit 

P 

8.7 Isolating transformers P 

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

IEC 61558-2-4. 

 P 

9 CONDUCTIVE ELECTRICAL INTERFACE REQUIREMENTS P 

9.1 General P 

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

 P 

9.2 Functional description of standard accessories N/A 

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

 N/A 

 Standard accessories that are intermateable with 
interfaces described in the IEC 60320 series shall 
not be used for EV supply equipment. 

 N/A 

 Socket-outlets and plugs designed for household 
and similar use might not be designed for 
extended current draw or continuous use at 
maximum rated currents and might be subject to 

 N/A 
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national regulations and standards for supply of 
energy to an EV. 

9.3 Functional description of the basic interface P 

 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. 

 P 

 The following contacts are indicated: P 

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

 •neutral (N);  P 

 •protective conductor (PE);  P 

 •control pilot (CP);  P 

 •proximity contact (PP).  N/A 

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

 P 

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

 P 

9.4 Functional description of the universal interface P 

 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. 

 P 

9.5 Functional description of the DC interface N/A 

 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. 

 N/A 

9.6 Functional description of the combined interface P 

 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. 

 P 

9.7 Wiring of the neutral conductor P 

 Where accessories according to IEC 62196 are  P 
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used for three phase supply the neutral conductor 
shall always be wired to the accessories. 

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

 P 

10 REQUIREMENTS FOR ADAPTORS P 

 Vehicle adaptors shall not be used to connect a 
vehicle connector to a vehicle inlet. 

 P 

 Adaptors between the EV socket-outlet and the 
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). 

 P 

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

 P 

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

 P 

 Such adaptors shall not allow transitions from one 
mode to another. 

 P 

11 CABLE ASSEMBLY REQUIREMENTS P 

11.1 General P 

 The cable assembly shall be provided with a cable 
that is suitable for the application. 

 P 

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

 P 

11.2 Electrical rating P 

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

 P 

 For accessories requiring current coding 
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. 

 P 

 Cables used with accessories according to IEC 
62196-2 for Mode 3 case B, shall have a minimum 
withstand I²t value of 75 000 A²s. 

 P 

11.3 Dielectric withstand characteristics P 

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

 P 
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equipment in 12.7. 

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

 P 

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

 N/A 

11.4 Construction requirements P 

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

 P 

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

 P 

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

 P 

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

 P 

11.5 Cable dimensions N/A 

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

Maximum cable length 1.5m P 

11.6 Strain relief P 

 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). 

 P 

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

 P 

11.7 Cable management and storage means for cables assemblies P 

 For case C EV supply equipment, a storage 
means shall be provided for the vehicle connector 
when not in use. 

 P 

 For case C EV supply equipment the lowest point 
of the vehicle connector when stored shall 

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

Declared in user manual. P 

 For case C EV charging stations with cables of 
more than 7,5 m, a cable management system 

shall be provided. The free cable length shall not 
exceed 7,5 m when not in use. 

 N/A 

 Prevention of overheating of cables or cable 
assemblies used in stored or partially stored 

position shall be ensured. 

 P 
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12 EV SUPPLY EQUIPMENT CONSTRUCTIONAL REQUIREMENTS AND TESTS P 

12.1 General P 

 The control means and the protection means in 
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. 

 N/A 

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

 P 

 Electric devices and components of EV supply 
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. 

 P 

 For extreme environment or other special service 
conditions, see IEC TS 61439-7. 

 P 

* 12.2 Characteristics of mechanical switching devices P 

12.2.1 General  P 

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

 P 

12.2.2 Switch and switch-disconnector  N/A 

 Switches and switch-disconnectors shall comply 
with IEC 60947-3. 

No such switches N/A 

 For AC applications, switches and switch-
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. 

 N/A 

 For DC applications, switches and switch-
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. 

 N/A 

12.2.3 Contactor  N/A 

 Contactors shall comply with IEC 60947-4-1.  P 

 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. 

 P 

 For DC applications, contactors shall have a rated 
current, at a utilization category of at least 

 N/A 
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DC-1, not less than the rated current of the circuit 
that they are intended to operate in. 

12.2.4 Circuit-breaker  P 

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

 P 

12.2.5 Relays  P 

 Relays used to switch the main current path shall comply with IEC 61810-1 with 
the following minimum characteristics: 

P 

 •50 000 cycles,  P 

 •contact category: CC 2.  N/A 

12.2.6 Inrush current  P 

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

 P 

 The following values are specified in ISO 17409: P 

 •After closing the contactor in the EV supply 
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 
μs. 

 P 

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

 P 

 The protection means shall be selected not to trip 
for inrush current. 

 P 

12.2.7 Residual direct current monitoring device  

(RDC MD) 

 N/A 

 This will be covered in the future IEC 62955 
(under consideration). 

 N/A 

12.3 Clearances and creepage distances P 

 The clearances and creepage distances in the EV 
supply equipment, installed as intended by the 
manufacturer, shall be in accordance with the 
requirements specified in IEC 60664-1. 

 P 

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

 P 

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

See appended table P 

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

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

 P 

* 12.4 IP degrees P 

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

 P 

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

P 

 •indoor use: at least IP41; IP54 P 

 •outdoor use: at least IP44.  N/A 

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

 N/A 

 IPX4 may be obtained by the combination of the 
socket-outlet or connector and the lid or cap, 

EV supply equipment enclosure or EV enclosure. 

 N/A 

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

 P 

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

 •Indoor use: P 

 – vehicle connector when mated with vehicle inlet: 
IP21; 

 P 

 – EV plug mated with EV socket-outlet: IP21;  P 

 – vehicle connector for case C when not mated: 
IP21; 

 P 

 – vehicle connector for case B when not mated: 
IP24. 

 P 

 •Outdoor use: N/A 

 – vehicle connector when mated with vehicle inlet: 
IP44; 

 N/A 

 – EV plug mated with EV socket-outlet: IP44;  N/A 

 – vehicle connector when not mated: IP24;  N/A 

 – vehicle connector for case B when not mated: 
IP24; 

 N/A 

 – socket-outlet when not mated: IP24.  N/A 

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

 N/A 

12.5 Insulation resistance P 

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

 •for a class I EV supply equipment: R > 1 MΩ; See appended table P 

 •for a class II EV supply equipment: R > 7 MΩ.  N/A 

 For this test all extra low voltage (ELV) circuits 
shall be connected to the accessible parts during 
the test. 

 P 

 The measurement of insulation resistance shall be 
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. 

 P 

 The conditioning test for the insulation test and the 
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. 

 P 

12.6 Touch current P 

 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. 

 P 

 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. 

 P 

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

400Vacx1.1=440Vac P 

 Table 1 – Touch current limits  P 

 Between any network poles and the accessible metal parts connected with each 
other and a metal foil covering insulated external parts: 

P 

 Class I                                                          3,5 mA To PE: 0.23mA P 

 Class II                                                       0,25 mA  N/A 

 Between any network poles and the metal inaccessible parts normally non-
activated (in the case of double insulation): 

N/A 

 Class I                                                               N/A  N/A 

 Class II                                                         3,5 mA  N/A 

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

N/A 
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 Class I                                                               N/A  N/A 

 Class II                                                         0,5 mA  N/A 

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

 P 

 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. 

 P 

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

 P 

12.7 Dielectric withstand voltage P 

12.7.1 AC withstand voltage  P 

 The dielectric withstand voltage, at power frequency of 50 Hz or 60 Hz, shall be 
applied for 1 min as follows: 

P 

 1) For a class I EV supply equipment. 

(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 of IEC 60664-1:2007. 

See appended table P 

 2) For a class II 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 I and class II 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. 

See appended table P 

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

 N/A 

 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. 

 P 

 Such apparatus shall be disconnected at one of 
their terminals unless they are not designed to 

 P 
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withstand the full test voltage, in which case all 
terminals may be disconnected 

12.7.2 Impulse dielectric withstand (1,2 μs/50 μs)  P 

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

 P 

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

 P 

 The test shall be carried out in accordance with 
the requirements of IEC 61180. 

 P 

 Parts of the EV supply equipment directly 
connected to the public AC supply network shall 
be tested according to overvoltage category IV. 

 N/A 

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

See appended table P 

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

 N/A 

12.8 EV supply equipment shall comply with IEC TS 61439-7. P 

* 12.9 Damp heat functional test P 

 Following the conditioning defined below, the EV 
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. 

 P 

 Conditioning:  P 

 – For indoor units, 6 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 %; 

Outdoor  N/A 

 – For outdoor units, two 12 day periods, with each 
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 %. 

95%, 40°C, two 12 day 
periods 

P 

* 12.10 Minimum temperature functional test P 

 The EV supply equipment shall be pre-conditioned 
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. 

 P 

 The EV supply equipment is deemed to pass the 
test, if, immediately after the preconditioning, it 
passes the sequences test according to A.4.7 of 

 N/A 
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Annex A while at the minimum operating 
temperature. The precision of the timing does not 
need to be verified. 

* 12.11 Mechanical strength P 

 For Mode 2 EV supply equipment the minimum 
degree of protection of the external enclosure 
against mechanical impact shall be IK08 
according to IEC 62262. 

 P 

 After the test, the samples shall show that: P 

 – the IP degree according to 12.5 is not impaired;  P 

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

 P 

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

 P 

 – 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; 

 P 

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

 P 

* 13 OVERLOAD AND SHORT-CIRCUIT PROTECTION P 

13.1 General P 

 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. 

 P 

 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 

 P 

 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. 

 P 

 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. 

 P 

13.2 Overload protection of the cable assembly N/A 
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 The EV charging stations or Mode 2 EV supply 
equipment shall provide overload protection for all 
cases for all intended cable conductor sizes if not 
provided by the upstream supply network. 

 N/A 

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

 N/A 

 If overload protection is provided by a means 
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. 

 N/A 

13.3 Short-circuit protection of the charging cable P 

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

 N/A 

 In case of short-circuit, the value of I2t at the EV 
socket-outlet of the Mode 3 charging station shall 
not exceed 75 000 A2s. 

 P 

 In case of short-circuit, the value of I2t at the 
vehicle connector (Case C) of the Mode 3 
charging station shall not exceed 80 000 A2s. 

 P 

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

 N/A 

* 14 AUTOMATIC RECLOSING OF PROTECTIVE DEVICES P 

 The automatic or remote reclosing of protective devices after tripping in the EV 
supply equipment shall only be possible in case the following requirement is 
fulfilled: 

N/A 

 •the socket-outlet shall not be mated to a plug. 
This shall be checked by the EV supply 
equipment. 

 N/A 

 For automatic or remote reclosing automatic 
reclosing devices (ARDs) with an assessment 
means may be used. 

 N/A 

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

 N/A 

 By this procedure the EV supply equipment can 
check the circuit up to the socket-outlet to be free 
of fault current. 

 N/A 

 For case C the EV supply equipment shall not 
provide automatic or remote reclosing of 
protective devices. 

 P 

* 15 EMERGENCY SWITCHING OR DISCONNECT (OPTIONAL) P 
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 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. 

 P 

 Such equipment shall be installed in accordance 
with national rules. 

 P 

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

 N/A 

16 MARKING AND INSTRUCTIONS P 

16.1 Installation manual of EV charging stations P 

 The installation manual of EV charging stations 
shall indicate the classification as given in 
Clause 5. 

 P 

 The EV supply equipment manufacturer shall 
state the interface characteristics specified in 

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

 P 

 Wiring instructions shall be provided.  P 

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

 N/A 

 If the protective devices are not in the EV charging 
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. 

 P 

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

 P 

 If the EV charging station has more than one 
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. 

 N/A 

 The installation manual shall indicate if the 
optional function for ventilation is supported by the 

charging station (6.3.2.2). 

 P 

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

 P 

16.2 User manual for EV supply equipment P 

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

 Such information shall state: P 

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

 P 

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

 P 

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

 P 

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

 P 

 The user manual shall include information about 
national usage restrictions. 

 P 

16.3 Marking of EV supply equipment  P 

 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: 

P 

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

 P 

 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; 

 P 

 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: 

P 

 d) means of identifying date of manufacture; See copy rating label P 

 e) type of current; See copy rating label P 

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

See copy rating label P 

 g) rated voltage (input and output if different); See copy rating label P 

 h) rated current (input and output if different) and 
the ambient temperature used to determine the 
rated current; 

See copy rating label P 

 i) degree of protection; See copy rating label 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. 

 N/A 

16.4 Marking of charging cable assemblies case B N/A 

 Cable assemblies for Mode 1 Case B or Mode 3 Case B shall be marked in a N/A 
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durable manner with the following information: 

 a) manufacturer's name or trade mark;  N/A 

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

 N/A 

 c) rated voltage;  N/A 

 d) rated current;  N/A 

 e) number of phases. 

f) degree of protection 
 N/A 

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

 N/A 

16.5 Durability test for marking P 

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

 P 

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

 P 

 After the test, the marking shall be legible to 
normal or corrected vision without additional 
magnification. It shall not be easily possible to 
remove marking plates and they shall show no 
curling. 

The label was subjected to 
the permanence of marking 
test. The label was rubbed 
with cloth soaked with water 
for 15 sec. And then again 
for 15 sec. With the cloth 
soaked with petroleum spirit.  

After this test there was no 
damage to the label. The 
marking on the label did not 
fade. There was no curling or 
lifting of the label edge. 

P 

* A ANNEX A – CONTROL PILOT FUNCTION TROUGH A CONTROL PILOT 
CIRCUIT USING A PWM SIGNAL AND A CONTROL PILOT WIRE 

P 

A.1 General P 

A.2 Control pilot circuit P 

A.2.1 General  P 

 Figures A.1 and A.2 illustrate an electric 
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. 

 P 

 The indicated maximum current transmitted shall 

not exceed the value according to 6.3.1.6. 

 P 

 The EV supply equipment may open the switching device that energizes the EV if P 
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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 
Table A.6 (e.g. sequence 6). 

 P 

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

(1 percentage point). 

 P 

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

 P 

 The control pilot circuit shall be designed in 
accordance with Figures A.1 or A.2 with the 
values defined in Table A.2, Table A.3 and Table 
A.4. 

 P 

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

 P 

A.2.2 Typical control pilot circuit  

(see IEC 61851-1:2017) 

 P 

 The EV supply equipment communicates by 
setting the duty cycle of a PWM signal or a 
continuous DC voltage signal (Table A.7). 

 P 

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

 P 

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

 P 

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

 P 

 EVs using typical control pilot circuit (Figure A.1) 
shall be able to create state B and use it 
according to the sequences specified in Table A.6. 

 P 

 EV using a typical control pilot circuit shall 
determine the maximum current from EV supply 
equipment from the duty cycle of the PWM signal 
(Table A.8). 

 P 

A.2.3 Simplified control pilot circuit 

(see IEC 61851-1:2017) 

 P 

 An EV using the simplified control pilot circuit shall 
limit itself to single phase charging and shall not 
draw a current of more than 10 A. 

 P 

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

 P 

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

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

 P 

 The designer of an EV using the simplified control 
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). 

 P 

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

 P 

A.2.4 Additional components and high frequency 
signals 

 P 

 Digital communication as described in ISO/IEC 
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. 

 P 

 Additional components required for signal 
coupling shall not deform the control pilot signal 

beyond the limits defined in Tables A.2 and A.4. 

 P 

 The maximum inductance of the control pilot 
circuit of the EV supply equipment is limited to 

1 mH (see Table A.3). 

 P 

 The maximum inductance of the control pilot 
circuit of the EV is limited to 1 mH (see Table A.2). 

 P 

 The additional signal for digital communication 
shall have a frequency of at least 148 kHz. 

 P 

 The voltage of the high frequency signal (used for 
digital communication) shall be in accordance with 
the values given in Table A.1. 

 P 

 One further capacitive (max of 2 000 pF) branch 
(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 kΩ. Such 
capacitive/resistive branch would typically be used 
for signal inputs and automatic signal voltage 
control (refer to Table A.1). 

 P 

A.3 Requirements for parameters and system behaviour P 

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

 P 

 EV pilot circuit values and parameters as 
indicated on Figures A.1 and A.2 are given in 
Table A.3. 

 P 

 Value ranges shall be maintained over full useful 
life and under design environmental conditions. 

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

 P 

 Table A.4 indicates the pilot voltage range based 
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. 

 P 

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

 P 

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

 P 

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

 P 

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

 P 

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

 P 

 Presence of the diode is detected if the low side of 
the PWM-signal is within the voltage range 
defined in Table A.4. 

 P 

 The EV supply equipment shall open or close the 
supply switching device within the time indicated 
in Table A.6. 

 P 

 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. 

 P 

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

 P 

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

 P 

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

P 

 – 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. 

 P 

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

P 
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 – 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”. 

 P 

 In the absence of a fault condition in the EV 
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. 

 P 

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

 P 

 If the EV is connected to the EV supply equipment 
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. 

 P 

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

 P 

 In case EV supply equipment requires 
authentication to supply power, a change from 
states CX or DX to state BX shall not lead to loss 
of authentication. 

 P 

 This means that no repeated authentication shall 
be needed. 

 P 

 Table A.6 indicates the principle sequences and 
transitions from one state to another with the 
timing requirements where applicable. Some 
transitions that may take place are not indicated in 
the table. 

 P 

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

 P 

A.4 Test procedures P 

A.4.1 General P 

A.4.2 
Constructional requirements of the EV 
simulator 

 P 

A.4.3 Test procedure  P 

A.4.4 
Test List – Oscillator frequency and generator 
voltage test 

 P 

A.4.5 Duty Cycle test  P 

A.4.6 Pulse wave shape test  P 

A.4.7 Sequences test  P 

A.4.7.1 General  P 
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A.4.7.2 
Sequence test using the typical control pilot 
circuit 

 P 

A.4.7.3 
Sequence test using the simplified control 
pilot circuit 

 P 

A.4.7.4 
Optional testing the EV supply equipment that 
support grid 

 P 

A.4.8 
Test of interruption of the protective 
conductor 

 P 

A.4.9 Test of short-circuit values of the voltage  P 

A.4.10 
Example of a test simulator of the vehicle 
(informative) 

 N/A 

A.4.11 Optional hysteresis test  N/A 

A.4.11.1 General  N/A 

A.4.11.2 
Test sequence for hysteresis between states B 
and C  

 N/A 

A.4.11.3 
Test sequence for hysteresis between states 
C-E, D-E  

 N/A 

A.4.11.4 
Test sequence for hysteresis between states 
C-D 

 N/A 

A.5 Implementation hints N/A 

A.5.1 
Retaining a valid authentication until reaching 
CP State B 

 N/A 

A.5.2 
Load control using transitions between state 
x1 and x2 

 N/A 

A.5.3 
Information on difficulties encountered with 
some legacy EVs for wake-up after a long 
period of inactivity (informative) 

 N/A 

B 
ANNEX B – PROXIMITY DETECTION AND CABLE CURRENT CODING 
CIRCUITS FOR THE BASIC INTERFACE 

N/A 

B.1 
Circuit diagram for vehicle couplers using an auxiliary switch associated 
with the proximity detection contact 

N/A 

 

The vehicle couplers using the proximity contact 
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. 

 N/A 

B.2 Circuit for simultaneous proximity detection and current coding N/A 

 

Vehicle connectors and plugs using the proximity 
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. 

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

 N/A 

 

The EV supply equipment shall interrupt the 
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. 

 N/A 

 

The EV supply equipment shall detect the current 
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. 

 N/A 

 The resistor is also used for proximity detection.  N/A 
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12.3 TABLE: Clearance and creepage distance measurements  

(according to IEC 60664-1) 

P 

Clearance (cl) and 
creepage distance (cr) 
at/of/between: 

U peak 
(V) 

U r.m.s. 
 (V) 

Required cl 
 (mm) 

cl 
 (mm) 

Required cr 
(mm) 

cr 
(mm) 

Functional: 

Terminal block L to N 325 230 3.0 4.6 4.0 6.3 

Primary traces under 
FUSE 

325 230 3.0 4.6 4.0 4.5 

Basic/supplementary: 

Main races  to PE 325 230 3.0 4.2 4.0 4.2 

Reinforced: 

Terminal block L/N to 
secondary trace 

325 230 4.0 4.2 8.0 8.2 

Photocoupler  Pin 1 to 3 190 105 4.0 9.3 8.0 9.3 

Photocoupler  Pin 2 to 4 182 105 4.0 9.5 8.0 9.5 

T1 Pin 1 to Pin 5 436 133 4.0 15.1 8.0 15.1 

T1 Pin 1 to Pin 6 468 144 4.0 18.5 8.0 18.5 

T1 Pin 1 to Pin 7 426 120 4.0 20.0 8.0 20.0 

Primary traces to 
secondary traces under 
(CY1)  

450 214 4.0 10.5 8.0 10.5 

Supplementary information:  

Pollution degree 3 and overvoltage category III assumed 

 

12.5 TABLE: insulation resistance measurements  P 

Insulation resistance R between: R (MΩ) Required R (MΩ) 

Class I station -- -- 

AC input to AC output 114 1 

AC input to enclosure 115 1 

Class II station -- -- 

AC input to enclosure -- 7 

AC input/AC output to control pilot circuit port -- 7 
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12.7 TABLE: Dielectric withstand voltage P 

Test voltage applied between: Voltage shape 
(AC, DC, 

impulse, surge) 

Test voltage 
(V) 

Breakdown 
 Yes / No 

12.7.1 a) For a class I chargers 

Input  & Output to enclosure AC 4240 No 

Input  & Output to CP AC 2120 No 

Input  & Output to PE AC 2120 No 

Input  to Output AC 2120 No 

12.7.1 b) For a class II chargers 

-- -- -- -- 

12.7.2 Impulse tests 

Input  & Output to enclosure 
Impulse 
1,2/50µs 

6000 No 

Input  & Output to CP 
Impulse 
1,2/50µs 

4000 No 

Input  & Output to PE 
Impulse 
1,2/50µs 

4000 No 

Input  to Output 
Impulse 
1,2/50µs 

6000 No 

Supplementary information: 

 

12.8 TABLE: Temperature rise P 

 Supply voltage (V)  .......................... : Input: 400Vac, 
50Hz, 16A, 

Output: 400Vac, 
16A 

-- -- Calcula
ted 

Delta T 

°K 

 

 Ambient Tmin (C)  ............................ : See table below --  --  

 Ambient Tmax (C)  ............................ : - -- -- --  

Maximum measured temperature T of part/at: T (C) Allowe

d Tmax 

(C) 

Input wire(PV21207) 66.8 -- -- -- -- 100 

Output wire(PV21207) 68.2 -- -- -- -- 100 

L2(PV21207) 75.7 -- -- -- -- 120 

L3(PV21207) 75.7 -- -- -- -- 120 

PCB near C30(IM3331) 61.9     125 

U1 body 71.9 -- -- -- -- 130 

U3 body 73.8 -- -- -- -- 130 

L2 winding 70.0     120 

C140 60.6 -- -- -- -- 125 
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PC19 52.5     120 

K2 body 68.6 -- -- -- -- 110 

L1 winding 75.0 -- -- -- -- 120 

Optocoupler 73.8 -- -- -- -- 105 

T1 winding 79.5 -- -- -- -- 130 

X capacitance 71.4 -- -- -- -- 105 

switch 71.5 -- -- -- -- 90 

Enclosure inside 54.2 -- -- -- -- 90 

Enclosure of top 54.4 -- -- -- -- 70 

Enclosure of side 48.0 -- -- -- -- 70 

Ambient 40.0 -- -- -- -- -- 

Supplementary information: 

If there is no limit state, temperature is for reference only. 

 
 

A.4.4 TABLE: Oscillator frequency and generator voltage test P 

 

 

Minimum 
Voltage 

[V] 

 

Maximum 
Voltage 

[V] 

Measured 
Value [V] 

Resistor Value 
[Ω] 

(EV Simulator) 

Oscillator Frequency [Hz] 

(Req. 1000 Hz +/- 0,5%) Verdict 

State A 11,4 12,6 12,44 Nominal Value Normal Frequency P 

State B1, 
B2 / 

positive 
8,37 9,59 9,29 Nominal Value Normal Frequency P 

Negative B  -12,6 -11,4 -11,75 Nominal Value Normal Frequency P 

State C1, 
C2 / 

positive 
5,47 6,53 6,29 Nominal Value Normal Frequency P 

Negative C -12,6 -11,4 -11,8 Nominal Value Normal Frequency P 

State D1, 
D2 / 

positive 
-- -- -- -- -- -- 

Negative D -- -- -- -- -- -- 

 
Internal resistor value (1000 Ω +/-3%) [] 

Calculated: R1_calc(= 2 740 × (U_StateA – U_StateB) / (U_StateB – 0,7) 

R1 1004Ω P 

 

A.4.5 TABLE: Duty cycle test P 
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Duty 
cycle  

Measured 
Value [V] 

 

Resistor Value 
[Ω] 

(EV Simulator) 

Pulse 
width 

[µs] 

Duty 
cycle  

Indicated current 
(duty cycle * 0.6) 

Verdict 

State B /  

5% Duty 
cycle 

-- -- -- -- -- -- 

State B / 
10% Duty 

cycle 
-- -- -- -- -- -- 

State B / 
Max 

declared / 
Default 

Duty cycle 

9.25 Normal value 500 26.65% 15.99 P 
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A.4.6 TABLE: Pulse wave shape test P 

 

Measured 
Voltagea 

[V] 

Maximum 
rise time 

[µs] 

Measured 
Value [µs] 

Maximum 
fall time 

[µs] 

Measured 
Value [µs] 

Duty Cycle 
[%] 

Verdict 

State B1, 
B2 / 

positive 
9.27 10 6.85 13 10.68 26.65 P 

State C1, 
C2 / 

positive 
6.20 7 5.88 13 10.81 26.70 P 

State D1, 
D2 / 

positive 
-- -- -- -- -- -- -- 

a with nominal resistance values 

 

A.4.7.2 TABLE: Sequence test using the typical control pilot circuit P 

Sequence 
1.1 

[s] 

3.1 

[s] 

4 

[s] 

7 

[s] 

8.1 

[s] 

4 

[s] 

6 

[s] 

7 

[s] 

8.1 

[s] 

2.1 

[s] 

9.3 

[s] 
Verdict 

Test 1  / 
Max 

resistance  
2.77 0.046 0.069 1.359 0.054 0.055 2.868 1.737 0.041 0.032 0.028 P 

Test 2 / 

Max 
resistance 

+ HF 
voltage 

-- -- -- -- -- -- -- -- -- -- -- -- 

Test 3 /  

Min 
resistance 

1.071 0.454 0.066 1.617 0.057 0.042 2.840 1.259 0.065 0.029 0.030 P 

Test 4 /  

Min 
resistance 

+HF 
voltage 

-- -- -- -- -- -- -- -- -- -- -- -- 
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A.4.7.3 TABLE: Sequence test using the simplified control pilot circuit  

Sequence 
1.2 

[s] 

3.2 

[s] 

5 

[s] 

6 

[s] 

2.2 

[s] 
Verdict 

Test 1  / 
Max 

resistance  
0.482 0.212 1.558 2.355 0.037 P 

Test 2 / 

Max 
resistance 

+ HF 
voltage 

Shutdown -- -- -- -- -- 

Test 3 /  

Min 
resistance 

0.819 0.215 0.930 3.087 0.084 P 

Test 4 /  

Min 
resistance 

+HF 
voltage 

Shutdown -- -- -- -- -- 

 

A.4.7.4 TABLE: Optional testing the EV supply equipment that support grid P 

Sequence 
1.1 

[s] 

3.1 

[s] 

4 

[s] 

9.1 

[s] 

10.1 

[s] 

8.2 

[s] 

3.1 

[s] 

4 

[s] 

7 

[s] 

8.1 

[s] 

2.1 

[s] 

9.3 

[s] 
Verdict 

Nominal 
resistance 

values 

0.89
6 

1.00
4 

0.05
5 

1.99
9 

1.58
7 

-- 
0.05

0 
0.04

0 
2.74

1 
0.04

0 
0.13

3 
0.03

8 
P 

 

A.4.8 TABLE: Test of interruption of the protective conductor P 

 Measured cut off time [ms] Max. cut off time [ms] Verdict 

State C or D → earth 
wire open 

83.6 100 P 

 

A.4.9 TABLE: Test of short circuit values of the voltage P 

 Shutdown time  [s] Verdict 

State C + 120Ω 
resistance 

0.043 P 
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Table 2.1 TABLE: Critical components information P 

Object / part 
No. 

Manufacturer/ 
trademark 

Type / model Technical data Standard Mark(s) of 
conformity1 

Plastic 

enclousure 

Dongguan Auto 

mould Co.,Ltd. 
ABS+PC 

W*H*D: 

227.5*372*111.7m

m 

EN IEC 61851-1 
Tested with 

appliance 

Control Board ZK (PV21207_CT1) 

Auxiliary power 

(PW2 in ZK) 

Guangzhou Aipu 

Electronic 

Technology 

Co.,Ltd. 

FA20-

220H051212H

2A 

85～265VAC; 

+5VDC/2A;±12VD

C/0.4A 

EN IEC 61851-1 
Tested with 

appliance 

X capacitor 

(CX1 in PW2) 

Guangdong 

Hongzhi 

Electronics 

Technology 

Co.,Ltd. 

MET-104K 0.1µF±10%;275V; 
ANSI/UL60384-

14 

UL 

E192572 

Y capacitor 

(CY1 CY2 in 

PW2) 

Dongguan Cigu 

Electronic 

Technology 

Co.,Ltd. 

Y5V-102M-

400VAC 
1000pF±20%;400V 

ANSI/UL60384-

14 

UL 

E481614 

Transformer 

(CE4 in PW2) 

Guangzhou Aipu 

Electronic 

Technology 

Co.,Ltd. 

FA20-

220H051212-

T01 

85～265VAC; 

+5VDC/2A;±12VD

C/0.8A 

EN IEC 61851-1 
Tested with 

appliance 

Skeleton 

(use in CE4) 

Guangzhou 

Tongyang 

Electronics 

Co.,Ltd. 

EFD25/12.5/9 
5Pin+5Pin;25.2mm

*25.2mm*12.7mm 
UL94 

UL 

E59481 

Core 

(use in CE4) 

ACME Electronics 

(Guangzhou) 

Co.,Ltd. 

EFD25 Ui=3000±25% EN IEC 61851-1 
Tested with 

appliance 

Auxiliary power 

(PW1 in ZK) 

INVT Electric 

Vehicle Drive 

Technology(Shen

Zhen)Co.,Ltd. 

PV21207_DR

1 

85～265VAC; 

+5VDC/2A;±12VD

C/0.8A 

EN IEC 61851-1 
Tested with 

appliance 
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Y capacitor 

(C17,C20 in 

PW1) 

Dongguan Cigu 

Electronic 

Technology 

Co.,Ltd. 

Y5V-407M-

400VAC 

4700pF±20%;400V

AC 

ANSI/UL60384-

14 

UL 

E481614 

X capacitor 

(CX1 in PW1) 
EPCOS 

B32921C3104

M 

305VAC;0.1uF±20

% 
UL1414 

UL 

E97863 

Xaristor 

(RV1 in PW1) 

Shaanxi Huaxing 

Electronic Group 

Co.,Ltd. 

MYG20G14K

621 

620V±10%;Uc(arm

s):385V;250Arms;I

max:2500A 

UL1414 
UL 

E39651 

Transformer 

(CE4 in PW2) 

Shenzhen Click 

Technology 

Co.,Ltd. 

S2-027-F15 

85～265VAC; 

+5VDC/2A;±12VD

C/1.0A 

EN IEC 61851-1 
Tested with 

appliance 

Auxiliary power 

(PW3 in ZK) 

MORNSUN 

Guangzhou 

Science & 

Technology 

Co.,Ltd. 

B0512S-

1WR3 

Input:4.5～

5.5VDC; 

Output:12VDC/84

mA 

EN 55032 

IEC 63268-1 

CE 

AIT1805080

7E 

UL 

DK-73653-

UL 

Y capacitor 

(C140,C140A,C

116 in ZK) 

TDK 

CD16-

E2GA472MY

GS 

4.7 nF;400VAC 
UL1414 

IEC 60384-14 

UL 

E37861 

VDE 

40029780 

Electrolytic 

capacitor 

(C31,C32,C33,

C34,C36,C160,

C161 in ZK) 

Lelon Electronics 
VZH221M1ET

R-0810 
220uF±20%;25V EN IEC 61851-1 

Tested with 

appliance 

Electrolytic 

capacitor 

(C36,C38,C54,

C55,C56,C100,

C101,C120,C12

1,C162 in ZK) 

Lelon Electronics 
HBW101M1E

TR-0608 
100uF;25V EN IEC 61851-1 

Tested with 

appliance 
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MOSFET 

(Q15,Q17,Q18,

Q20 in ZK) 

Infineon  

Technologies 

Americas Crop. 

IRLML2803T

RPBF 

Vdds:30V;Id:1.2A;

Rds:0.25Ω 

DIN EN ISO 

9001 

TUV 

4410018164

6-037 

MOSFET 

(Q25,Q27 in 

ZK) 

Vishay 

Intertechnology 

Si2302DDS-

T1-GE3 

20V;2A;0.07Ω; 

Vgs=2.5V 
EN IEC 61851-1 

Tested with 

appliance 

Optocoupler 

(PC1,PC2,PC3,

PC4,PC5,PC6,

PC7,PC9,PC10,

PC12,PC13,PC

21,PC22,PC23 

in ZK) 

Lite-on 

Technology 

Corporation 

LTV-356T-

TP1-C 

Tr:4μs;Tf:3μs;Vf：

1.2V;Ir:10μA 
UL 1577 E113898 

Optocoupler 

(PC19 in ZK) 

AVAGO 

Technogies 

HCNR201-

550E-UL 
Vf:1.6V;If:10mA UL1577 E55361 

Optocoupler 

(PC15,PC16,PC

17,PC18 in ZK) 

AVAGO 

Technogies 

ACPL-M61L-

500E-UL 

Tr:12ns;Tf:12ns;5.

5V;8mA 
UL1577 E55361 

Optocoupler 

(PC11 in ZK) 

AVAGO 

Technogies 

ACPL-W340-

500E-UL 

Tr:43ns;Tf:43ns;5.

5V;3mA 
UL1577 E55361 

Rectifier bridge 

(DB1 in ZK) 

Yangzhou Yangjie 

Electronic 

Technology 

Co.,Ltd. 

DB107S Vf:1.0V;Irrm:5uA UL1577 E313149 

Operational 

amplifier 

(U11,U16,U17 

in ZK) 

Texas Instruments 
LM2904AVQD

R 

Vio:0.7mV;Vcc:26

V 
EN IEC 61851-1 

Tested with 

appliance 

Rectifier diode 

(D5 in ZK) 

Yangzhou Yangjie 

Electronic 

Technology 

Co.,Ltd. 

MURS220A 

Vrrm:200V; 

Vrms:140V;Vdc:20

0V;Io:2.0A 

EN IEC 61851-1 
Tested with 

appliance 
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Rectifier diode 

(D1,D2,D3,D4,D

7,D8,D10 in ZK) 

Yangzhou Yangjie 

Electronic 

Technology 

Co.,Ltd. 

1N4148W 
Vrrm:100V; 

Vr:75V;Ifrm:300mA 
EN IEC 61851-1 

Tested with 

appliance 

Regulated diode 

(Z10,Z11,Z2 in 

ZK) 

LeShan Radio 

Company,Ltd. 

LBZT52C5V1

T1G 

Vr:5.4V;Vf:0.9V;Ifa

v:0.2uA 
EN IEC 61851-1 

Tested with 

appliance 

WIFI module 

INVT Electric 

Vehicle Drive 

Technology(Shen

Zhen)Co.,Ltd. 

PV21207_CM

1 

3.3VDC;PCIe; 

TTL232 
EN IEC 61851-1 

Tested with 

appliance 

Communication 

chip 

(U1 in 

PV21207_CM1 

) 

ShenZhen Hi-Link 

Electronic Co.,Ltd. 
HLK-B36 

3.0~3.6VDC;2.412

~2.484GHz 

EN 62311 

EN 62368 

AGC024722

10903E0 

Output control board JLB (PV21207_MB1) 

Relay 

(K1,K2 in JLB) 

Xiamen Hongfa 

Electroacoustic 

Co.,Ltd. 

HF170F/12-

2H1DTF 

12VDC;277VAC;In

=40A 
EN 61810-1 

TUV 

R 50384178 

UL 

E133481 

Measuring 

module 

(PW1 in JLB) 

Shenzhen 

iReader 

Optoelectronics 

Co., Ltd. 

IM3331 

DC3.3V;1～

380V±0.5%F.S;10

mA～

50A±0.5%F.S; 

EN IEC 61851-1 
Tested with 

appliance 

Electrolytic 

capacitor 

(C3.C4,C5,C6 

in JLB) 

Nantong Jianghai 

Capacitor Co., 

Ltd. 

EKY-

250ELL471M

H20D 

470uF;25V EN IEC 61851-1 
Tested with 

appliance 

Charing Gun 

Workersbee 

Electronics 

Technology 

Holding (Suzhou) 

Co., Ltd 

WB-IC-AC1.0-

16AT 
480VAC;16A 

EN 62196-1 

EN 62196-2 

TUV 

AN 

50393919 

0001 
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Charing Gun 

Zhangjiagang 

Uchen New 

Technology 

Co.,Ltd. 

V4-DSIEC2e-

EV16P 
240/415VAC;16A 

EN 62196-1 

EN 62196-2 

TUV 

R50408124 

Circuit breaker 

(QF) 

Delixi Electric 

Co.,Ltd. 

DZ47vLE4C2

5A 

400VAC;4P;25A;3

0mA 
EN 61009-1 

CE 

201200810

SHA-V1 

Circuit breaker 

(QF) 

Delixi Electric 

Co.,Ltd 

CDB6LESi4C

25A 

400VAC;4P;25A;3

0mA 
EN 61009-1 

CE 

22010968S

HA-V1 

Radio frequency 

card reader 

Shenzhen Mingte 

TECH Co., Ltd 

MT628V110M

B-a 

5VDC; ≤ 150mA; 

13.56HMz±7K 

EN 60950-1 

EN 62479 

ETSI EN 301 

489-1 

ETSI EN 301 

489-2 

CE 

CTL190415

2031-W 

Scram button 

WenZhou 

JinHong Electrical 

Appliance Co.,Ltd. 

K16-811 12VDC/AC;0.7A CSA C22.2 

UL-CA-

L307512-

411-

82406002-

4; 

UL 

E307512 

Scram button 
Delixi Electric Co., 

Ltd 

LAY5s-

1611ZS4 
13~24VDC;0.7A EN IEC 61851-1 

Tested with 

appliance 

Connecting 

Terminal 

SCED Electronics 

Co.,Ltd. 

TR-6N-01-5P-

T(f) 
600VAC;50A;5P EN 60947-7-1 

CE 

OP211206.

SECS80 

Cable 

DongGuan 

ChangXin Cable 

Technology 

Co.,Ltd. 

UL1015 

10AWG 

(brown,black,gray,

blue,yellow and 

green) 

UL 1581 
UL 

E344713 

Supplementary information: 

1) Provided evidence ensures the agreed level of compliance. See OD-CB2039. 
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Fig. 1 -- Over view 1 

 
 
 
 

 
Fig. 2 -- Over view 2 
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Fig. 3 -- Over view 3  

 
 
 
 

 
Fig. 4 -- Over view 4  
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Fig. 5 -- Over view 5  

 
 
 
 

 
Fig. 6 -- Over view 6  
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Fig. 7 -- Internal view 

 
 
 
 

 
Fig. 8 -- Internal view 
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Fig. 9 -- Component side view 

 
 
 

 

 
Fig. 10 -- Trace side view 
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Fig. 11 -- Component side view 

 
 
 

 

 
Fig. 12 -- Component side view 
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Fig. 13 -- Component side view 

 
 
 

 

 
Fig. 14 -- Trace side view 
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Fig. 15 -- Component side view 

 
 
 

 
Fig. 16 -- Trace side view 
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声 明 

Statement 

 
1． 本报告无授权批准人签字及“检验报告专用章”无效； 

This report will be void without authorized signature or special seal for testing report. 

 

2． 未经许可本报告不得部分复制； 

This report shall not be copied partly without authorization. 

 

3． 本报告的检测结果仅对送测样品有效，委托方对样品的代表性和资料的真实性负责； 

The test results or observations are applicable only to tested sample. Client shall be responsible for 

representativeness of the sample and authenticity of the material. 

 

4． 本检测报告中检测项目标注有特殊符号“*”则该项目不在资质认定范围内，仅作为客户委托、科研、教学或

内部质量控制等目的使用； 

The observations or tests with special mark “*” fall outside the scope of accreditation, and are only used for 

purpose of commission, research, training, internal quality control etc. 

 

5． 本检测报告以实测值进行符合性判定，未考虑不确定度所带来的风险，本实验室不承担相关责任，特别约

定、标准或规范中有明确规定的除外； 

The test results or observations are provided in accordance with measured value, without taking risks 

caused by uncertainty into account. Without explicit stipulation in special agreements, standards or 

regulations, EMTEK shall not assume any responsibility.   

 

6． 对本检验报告若有异议，请于收到报告之日起 20 日内提出； 

Objections shall be raised within 20 days from the date receiving the report. 
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