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Electrotechnology in Mobility Sectional Committee, ETD 51

FOREWORD

This Indian Standard (Part 30) was adopted by the Bureau of Indian Standards, after the draft finalized by the
Electrotechnology in Mobility Sectional Committee and approval of the Electrotechnical Division Council.

This standard provides guidance to industry for setting up charging stations and to the electric vehicle
manufactures to prepare the vehicles to charge the batteries from these charging stations.

This standard covers the dual gun d.c. electric vehicle supply equipment for charging electric road vehicles, with
a rated supply voltage up to 1 000 V a.c. or up to 1 500 V d.c. and a rated output voltage up to 1 500 V d.c.

Considerable assistance has been obtained from IS 17017 (Part 23) while preparing this standard.
This standard is to be read in conjunction with IS 17017 (Part 1) : 2021.
The composition of the Committee responsible for formulation of this standard is given in Annex E.

For the purpose of deciding whether a particular requirement of this temporary standard is complied with, the
final value, observed or calculated expressing the result of a test, shall be rounded off in accordance with
IS 2 : 2022 ‘Rules for rounding of numerical values (second revision)’. The number of significant places retained
in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard
ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM
PART 30 DUAL GUN d.c. ELECTRIC VEHICLE SUPPLY EQUIPMENT

1 SCOPE

This standard covers the dual gun d.c. electric
vehicle supply equipment for charging electric road
vehicles, with a rated supply voltage up to
1000 V a.c. orup to 1 500 V d.c. and a rated output
voltage up to 1 500 V d.c.

This standard specifies the dual gun d.c. electric
vehicle supply equipment of System C as defined in
Annex A. Requirements for systems that do not
comply with System C are not covered by this
standard.

Requirements for non-isolated system are under
consideration and are not specified in this standard.

The requirements for digital communication
between dual gun d.c. electric vehicle supply
equipment and electric vehicle for control of d.c.
charging are defined in IS 17017 (Part 24) : 2021.

Non-regulated dual gun d.c. electric vehicle supply
equipment is not covered by this standard.

NOTES
1 This document includes information on electric vehicle

for conductive connection but limited to the necessary
content for describing the power and signalling interface.

2 Typical diagrams and variation of dual gun d.c. charging
systems are shown in Annex B.

2 REFERENCES

This clause of 1S 17017 (Part 23) is applicable.

3 TERMINOLOGY

This clause of IS 17017 (Part 1) is applicable except
as follows:

Addition:
3.1 Electric Supply Equipment
3.1.101 d.c. EV Charging System for Dual Gun

A system composed of a d.c. charger with two
separate cable assemblies for two EVCCs and the
equipment(s) on electric vehicle that is required to
fulfil the charging function including digital
communication for charging control.

3.1.102 Isolated d.c. EV Supply Equipment

d.c. electric vehicle supply equipment where the d.c.
output circuit is separated by at least basic insulation
from other circuits.

NOTE — See 8 for the requirements of separation between
each circuit.

3.1.103 Non-Isolated d.c. EV Supply Equipment

d.c. electric vehicle supply equipment where the d.c.
output circuit is not separated by protective
separation from the a.c. supply network.

3.1.104 Regulated Dual Gun d.c. EV Supply
Equipment

d.c. electric vehicle supply equipment that supplies
vehicle battery with charging current or charging
voltage through two individual charging guns in
accordance with the request from vehicle.

3.1.105 Non-Regulated Dual Gun d.c. EV Supply
Equipment

Under consideration.
3.1.106 Plug and Cable d.c. EV Supply Equipment

d.c. electric vehicle supply equipment which
is intended to be connected to the a.c. supply
network using a cable and plug according to
IS/IEC 60309-1 and IS/IEC 60309-2 for industrial
type, 1S 1293 for domestic type, other relevant
national standards, or other standard plugs and
socket outlets.

3.1.107 Charging State

A physical status of d.c. electric vehicle charging
system

3.1.108 Controlled Current Charging (CCC)

Energy transfer method where the d.c. electric
vehicle supply equipment regulates charging current
according to the current value requested by the
vehicle.

3.1.109 Controlled Voltage Charging (CVC)

Energy transfer method where the d.c. electric
vehicle supply equipment regulates charging voltage
according to the voltage value requested by the
vehicle.
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3.1.110 Constant Current Control Mode (CCCM)

A control mode of electric vehicle supply equipment
that regulates the output current as constant during
the control process according to the target-current
value requested by the vehicle or the other sources
such as thermal management unit of electric vehicle
supply equipment.

3.1.111 Constant Voltage Control Mode (CVCM)

A control mode of electric vehicle supply equipment
that regulates the output voltage as constant during
the control process according to the target-voltage
value requested by the vehicle.

3.1.112 Constant Power Control Mode (CPCM)

A control mode of electric vehicle supply equipment
that regulates the output power as constant during
the control process according to the target-power
value requested by the vehicle or the other sources
such as the demand management of the grid.

3.1.113 Electric Vehicle Supply Equipment (EVSE)

Conductors, including the phase(s), neutral and
protective earth conductors, the electric vehicle
couplers, attached plugs, and all other accessories,
devices, power outlets or apparatuses installed
specifically for the purpose of delivering energy
from the premises wiring to the electric vehicle and

allowing communication between them as necessary.

3.1.114 Supply Communication

Controller (SECC)

Equipment

Entity which implements the communication to one
or multiple Electric Vehicle Communication
Controllers (EVCCs) according to 1S/ISO 15118-2
and which may be able to interact with secondary
actors.

3.2 Insulation
3.2.101 Isolation

Function intended to make dead for reasons of safety
all or a discrete section of the electrical installation
by separating the electrical installation or section
from every source of electric energy.

3.2.102 (Electrically) Protective Separation

Separation of one Electric circuit from another by
means of:

a) Double insulation; or

b) Basic insulation and protective screening
(shielding); or

c) Reinforced insulation

3.3 Functions
3.3.101 Control Circuit

Circuit for signal and digital communication with
vehicle and for the management of charging control
process.

3.3.102 d.c. Charging Control Function (DCCCF)

A function embedded in a d.c. electric vehicle
supply equipment which controls d.c. power output
following VCCEF direction.

3.3.103 Vehicle Charging Control Function (VCCF)

A function in a vehicle which controls the charging
parameters of off-board d.c. electric vehicle supply
equipment.

3.3.104 Normal Shutdown

Termination of the charging process initiated by the
user, by the vehicle or by the d.c. electric vehicle
supply equipment, and not caused by a failure.

3.3.105 Error Shutdown

Termination of the charging process caused by a
failure detected by the d.c. electric vehicle Supply
equipment or the vehicle.

3.3.106 Emergency Shutdown

Urgent termination of the charging process caused
by a failure detected by the d.c. electric vehicle
supply equipment or the vehicle that may present a
safety hazard.

NOTE — Emergency shutdown may be done by
disconnecting the d.c. electric vehicle supply equipment
from supply network.

3.3.107 Thermal Sensing

Method for obtaining temperature data of
accessories, cable assemblies or parts thereof.

3.3.108 Thermal Transport

Method for managing the heat dissipation of
accessories, cable assemblies or parts thereof,
independent of changing the current.

3.3.109 Thermal Sensing Device

Means for providing temperature data of accessories,
cable assemblies or parts thereof.

3.3.110 Thermal Transport Device

Means for managing heat dissipation of accessories,
cable assemblies or parts thereof, independent of
changing the current.



3.3.111 Thermal Exchange

Method for cooling and dissipating thermal energy
from the thermal transport.

3.3.112 Thermal Exchange Device

Means for cooling and dissipating thermal energy
from the thermal transport.

3.3.113 Thermal Management System

System having thermal sensing, thermal exchange
and thermal transport in order to keep the
temperature in the allowed limit.

3.3.114 High Level Communication (HLC)

Bi-directional digital communication using protocol,
messages and physical and data link layers specified
in 1S 17017 (Part 24).

3.4 Vehicle
3.4.101 Maximum Voltage Limit

Upper limit value of charging voltage sent by the
vehicle to the d.c. electric vehicle supply equipment.

3.4.102 Maximum Charging Current of the Vehicle

Maximum limit of the charging current of the
vehicle which may change over time.

3.5 Cords, Cables and Connection Means
3.5.101 Y-Capacitance

Total capacitance bridging the isolation barriers of
the d.c. output to other circuits and earth.

NOTES

1 The capacitors are of a type suitable for use in situations
where failure of the capacitor could lead to danger of
electric shock.

2 The total capacitance is commonly distributed equally
between the two d.c. rails.

3.6 Service and Usage
3.6.101 Ordinary Person

Person who is neither a skilled person nor an
instructed person

NOTE — Ordinary persons include users of the d.c. electric
vehicle supply equipment. Persons who may have access to
the d.c. electric vehicle supply equipment and who may be
in the vicinity of the d.c. electric vehicle supply equipment.
Under normal operating conditions, ordinary persons
should not be exposed to energy sources causing startle
reaction, pain or injury.

3.6.102 Skilled Person

Person with relevant education and experience to
enable him or her to perceive risks and to avoid
hazards which electricity can create.
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3.6.103 Instructed Person

Person adequately advised or supervised by
electrically skilled persons to enable him or her to
perceive risks and to avoid hazards which electricity
can create.

3.6.104 Restricted Access

Limited access to the d.c. electric vehicle supply
equipment, for example, by private housing, private
camping areas or similar places.

3.6.105 Non-Restricted Access

Unlimited access to the d.c. electric vehicle supply
equipment for all persons, for example, public areas.

3.7 General Terms
3.7.101 Primary Circuit

a circuit that is directly connected to the a.c. or d.c.
supply network and includes the primary windings
of transformers, other loading devices and the means
of connection to the supply network.

3.7.102 Secondary Circuit

a circuit that has no direct connection to a primary
circuit and derives its power from a transformer,
converter or equivalent isolation device.

3.7.103 Rated Current

Input or output current under normal operating
conditions assigned by the manufacturer.

3.7.104 Contact Assembly

Power contact with a terminal and additional
component, if any.

NOTE — For example, termination, contact support,
thermal sensing, thermal transport etc.

3.7.105 Sleep Mode

Deactivation or performance reduction of internal
subsystem in order to minimize power consumption.

3.7.106 d.c. Output Voltage

Voltage between d.c. power line terminals, that is,
between positive terminal d.c. + and negative
terminal d.c. — for invidual charging gun.

3.7.107 Touch Current

Electric current passing through a human body or
through livestock when it touches one or more
accessible parts of an installation or of equipment.

3.7.108 Touch Voltage

Voltage between conductive parts when touched
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simultaneously by a human or livestock.

NOTE — The value of the effective touch voltage may be
appreciably influenced by the impedance of the person or
the livestock in electric contact with these conductive parts.

3.7.109 Fire Enclosure

Part of the equipment intended to minimize the
spread of fire or flames from within.

3.7.110 Enhanced Protection

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

3.7.111 PELV (System)

Electric system in which the voltage cannot exceed
the value of extra low voltage under normal
conditions and under single fault conditions, except
earth faults in other electric circuits.

NOTE — PELYV is protective extra low voltage.
3.7.112 SELV (System)

Electric system in which the voltage cannot exceed
the value of extra-low voltage under normal
conditions and under single fault conditions,
including earth faults in other electric circuits.

NOTE — SELYV is safety extra low voltage.
3.7.113 Power Electronic Converter System (PECS)

One or more power electronic converters intended to
work together with other equipment.

3.7.114 Protective Impedance

Impedance connected between hazardous live parts
and accessible conductive parts, of such value that
the current, in normal use and under likely fault
conditions, is limited to a safe value and which is so
constructed that its ability is maintained throughout
the life of the equipment.

3.7.115 Protective-Equipotential-Bonding

Equipotential bonding for purposes of safety (for
example, protection against electric shock)

3.7.116 (Electrically) Protective Screening

Separation of circuits from hazardous live-parts by
means of an interposed conductive screen connected
to the means of connection for a PE conductor, either
directly or via protective equipotential bonding.

3.7.117 Single Fault Condition

Condition in which one failure is present which
could cause a hazard.
NOTES

1If a single fault condition results in other subsequent
failures, the set of failures is considered as one single fault
condition.

2 Examples of hazards include, but are not limited to
electric shock, fire, energy, mechanical, sonic pressure etc.

3.7.118 Startle Reaction

Physiological reaction due to a minimum derived
value of touch voltage for a population for which a
current flowing through the body is just enough to
cause involuntary muscular contraction to the
person through which it is flowing.

3.7.119 Working Voltage

Voltage, at rated supply conditions (without
tolerances) and worst case operating conditions, that
occurs by design in a circuit or across insulation.

NOTE — The working voltage can be d.c. or a.c. Both the
r.m.s. and recurring peak values are used.

3.7.120 Insulation Monitoring Device (IMD)

Device which permanently monitors the insulation
resistance to earth of unearthed a.c. IT systems, a.c.
IT systems with galvanically connected d.c. circuits
having nominal voltages up to 1 000 V a.c., as well
as monitoring the insulation resistance of unearthed
d.c. IT systems with voltages up to 1500 V d.c.,
independent from the method of measuring.

3.7.121 Earth Leakage Current Monitoring Device

Passive electrical device for monitoring insulation
resistance of unearthed d.c. system by measuring
leakage current between live parts and exposed
conductive part or earth.

4 GENERAL REQUIREMENTS

This clause of IS 17017 (Part 1) is applicable, except
as follows:

Replacement: 4.6 not applicable.

5 CLASSIFICATION
Not applicable.

6 CHARGING MODES AND FUNCTIONS
This clause of IS 17017(Part 1) is applicable, except



as follows:

6.3 Functions Provided in Mode 4

6.3.1 Mandatory Functions in Mode 4
6.3.1.1 General

The d.c. electric vehicle supply equipment shall
supply a d.c. current or voltage to the vehicle battery
in accordance with a VCCF request.

The following functions shall be provided by d.c.
electric vehicle supply equipment as given below:

a) Continuous continuity checking of the
protective conductor according to 6.3.1.2;

b) Verification that the electric vehicle is
properly connected to the electric vehicle
supply equipment according to 6.3.1.3 of
IS 17017 (Part 1);

c) Energization of the power supply to the
electric vehicle according to 6.3.1.4;

d) De-energization of the power Supply to the
electric vehicle according to 6.3.1.5;

e) Maximum allowable current (per charging
gun) per cable assembly according to
6.3.1.6 of IS 17017 (Part 1);

f) d.c. supply for electric vehicle according to
6.3.1.101;

g) Measuring current and voltage according to
6.3.1.102;

h) Latching of the vehicle coupler according
t0 6.3.1.103;

j) Compatibility assessment according to
6.3.1.104;

k) Insulation check before charging according
to 6.3.1.105;

NOTE — In the case of charging the Electric Vehicle
with two cable assemblies, the insulation check has to
be carried out only on one d.c. bus, as it is an
operational requirement.

m) Protection against over voltage at the
interface according to 6.3.1.106;

n) Verification of vehicle connector latching
according to 6.3.1.107;
p) Control circuit Supply integrity according
t0 6.3.1.108;
q) Short circuit test before charging
according to 6.3.1.109;
r)  User initiated shutdown according to
6.3.1.110;
s) Overload protection for parallel conductors
(conditional ~ function) according to
6.3.1.111;

t)  Voltage limitation between d.c. output and
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protective  conductor  according  to
6.3.1.112 and 6.3.1.113; and

u) Shutdown of d.c. electric vehicle supply
equipment according to 6.3.1.114,
6.3.1.115, 6.3.1.116, and 6.3.1.117.

Replacement:

6.3.1.2 Continuous continuity checking of the
protective conductor

The protective conductor continuity between the d.c.
electric vehicle supply equipment and the vehicle
shall be monitored continuously. For the rated
voltage of d.c. 60 V or higher, the d.c. electric
vehicle supply equipment shall trigger and
completely execute an emergency shutdown after a
loss of electrical continuity of the protective
conductor between d.c. electric vehicle supply
equipment and electric vehicle.

Compliance for System C is checked by A-9.3.4.

This test case applies to d.c. electric vehicle supply
equipments with the maximum output voltage
> 60 V. The test system is shown in Fig. 44.

The test shall be performed according to the
following procedure:

a) Connect the d.c. electric vehicle supply
equipment to an artificial load with
dedicated electric vehicle simulator for each
system;

b) Measure the voltage (Vevse oupu) and
current (levse ouwpuw) Of the power line
continuously;

c) Start charging with the procedure specified
by charger manufacturer;

d) Confirm that the power flow of d.c. power
line is at OP4 specified in Fig. 18;

e) Open the relay K;

f) Check that the d.c. electric vehicle Supply
equipment terminates the charging process
and transfers to shutdown stage, displaying
a relevant alarm or error information, if any;
and

g) Confirm that the d.c. power line between d.c.
electric vehicle supply equipment and
electric vehicle is de-energized to voltage
less than 60 V.

NOTE — Protective conductor continuity is monitored
by the control pilot, see A-4.3 for System C.

6.3.1.4 Energization of the power supply to the EV
Addition:

Compliance is checked by the following test. The
test system is shown in Fig. 1.
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EV Charger EV Vehicle
Power Switch Power Switch /—ﬁ
[ . N \:
I I
DC section I:B:I : : : dl]:l
Gun-a | . > : —
I\ JI N !
SECC-1 EVCC1
| CM:r::'ul\er | BMS Battery
B
T : T \
DC section : : 1
GUNB | , e
N , N )
Power Switch Power Switch \ // Communication Line
Power Line
Key
SECC 1 supply equipment communication controller for charging Gun A
SECC2  supply equipment communication controller for charging Gun B
EVCC 1 electric vehicle communication controller for charging Gun A
EVCC?2 electric vehicle communication controller for charging Gun B

FIG. 1 CONTROL PILOT TEST SYSTEM

The test shall be performed according to the
following procedure:

a) Connect the d.c. electric vehicle supply
equipment to an artificial load with
dedicated electric vehicle simulator for

each system.

Measure the voltage (Vevse) of the power
line continuously.

Simulate the open circuit of control pilot by

opening the relay. The control pilot lines to
be tested for each system are shown below:

1) System C: CP [see A-2 of IS 17017
(Part 1):2018]

Start charging with the procedure specified
by the manufacturer; and

Confirm that the power line at Point B has
not been energized.

b)

c)

d)

e)

6.3.1.5
EV

Addition:

De-energization of the power supply to the

Compliance is checked for System C by the test in
A-9.3.3.

In the case of failure in control circuit of d.c. electric
vehicle supply equipment, such as
short-circuit, earth leakage, CPU failure or excess
temperature, the d.c. electric vehicle supply

equipment shall terminate the supply of charging
current, and disconnect the supply of control circuit.

In the case where earth fault or overcurrent is
detected, the conductor shall be disconnected from

its supply.

Compliance is checked according to I1SO 26262 or
IEC 61508.

Addition:
6.3.1.101 d.c. Supply for EV

The d.c. electric vehicle supply equipment shall
supply regulated d.c. voltage or current (not
simultaneously, but as requested by the vehicle
during charging) 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, 101.2.2,
101.2.3,101.2.4,101.2.5 and 101.2.6.

In either case mentioned above, the maximum
ratings of the d.c. electric vehicle supply equipment
shall not be exceeded.

Compliance is checked by measurement.

The vehicle can change the requested current and/or
requested voltage.
NOTE — Electric vehicles are equipped with different
technologies and different voltages of battery. In order to
avoid any error during charging and to guarantee that the
d.c. electric vehicle supply equipment will be able to charge



all existing and future batteries, any charging process is
controlled by the vehicle. Any vehicle that is to be
connected to a d.c. electric vehicle Supply equipment is
equipped with a VCCEF for controlling the charging process.

6.3.1.102 Measuring current and voltage

The d.c. electric vehicle supply equipment shall
measure the output current and output voltage that is
supplied to the electric vehicle. The accuracy of
these measurements shall meet the defined accuracy
in A-6.5.

The measured values of voltage and current shall be
provided by the d.c. electric vehicle supply
equipment to the electric vehicle through digital
communication.

Compliance for System C is checked by A-9.3.12
and A-9.3.13.

6.3.1.103 Latching of the vehicle coupler

A vehicle connector used for d.c. charging shall be
latched on a vehicle inlet if the d.c. output voltage is
higher than 60 V between d.c. + and d.c. —, or higher
than 28 V between d.c.+ and earthing terminal, and
d.c. — and earthing terminal.

The vehicle connector shall not be unlatched (if the
latching mechanism is engaged) when voltage
exceeding 60 V d.c. is detected through the charging
process including after the end of charging. In case
of charging system malfunction, a means for safe
disconnection may be provided.

NOTES

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

2 Voltage criteria for latching/unlatching function can be
lower than 60 V d.c.

The d.c. electric vehicle supply equipment shall
have the following functions when the latching is
done by the d.c. electric vehicle supply equipment:

a) Electrical or mechanical latching function
to retain the latched status;

b) Function to detect the disconnection of the
electrical circuits for the latching function;

Compliance is checked by the following tests c) and
d).

c¢) Normal condition test— Simulate a
normal charging operation. Check that the
vehicle connector is latched on the vehicle
inlet whenever the voltage at the inlet is
higher than or equal to 60 V d.c. between
d.c. + and d.c. —, or higher than or equal to
28 V between d.c. + and earthing terminal,
and d.c. — and earthing terminal; and

d) Abnormal condition test simulate a

condition in which the voltage at the
vehicle inlet remains higher than or equal

IS 17017 (Part 30) : 2024

to 60 V d.c. between d.c. + and d.c. —, or
higher than or equal to 28 V between d.c. +
and earthing terminal, and d.c. — and
earthing terminal after the end of charging,
for example, by forcibly keeping the
electric vehicle contactors closed. Check
that the vehicle connector is latched on the
vehicle inlet whenever the voltage at the
inlet is higher than or equal to 60 V d.c.
between d.c. + and d.c. —, or higher than or
equal to 28 V between d.c. + and earthing
terminal, and d.c. — and earthing terminal.

Additional requirements are given in A-4.2.

Vehicle connectors and vehicle inlets shall comply
with the requirements of IS 17017 (Part 2/Sec 1) and
IS 17017 (Part 2/Sec 3). See 9.101.

6.3.1.104 Compatibility assessment

Compatibility of electric vehicle and d.c. electric
vehicle supply equipment shall be checked with the
information exchanged at the initialization phase of
communication and charging process.

For System C, the d.c. electric vehicle supply
equipment checks that its minimum voltage is less
than the maximum voltage of the electric vehicle
battery. In case this condition is not met, the d.c.
electric vehicle supply equipment terminates the
charging process.

NOTE — General information of charging control and
commuination are described in Annex D.

The compliance is checked by the following test:

a) Connect the d.c. electric vehicle supply
equipment to an artificial load with a
dedicated electric vehicle simulator for each
system;

b) Start charging with the procedure specified
by charger manufacturer;

¢) Using the electric vehicle simulator,
transmit the data or message in Table 1 to
the d.c. electric vehicle supply equipment
via digital communication;

d) For each case, check that the d.c. electric
vehicle supply equipment terminates the
charging process and transfers to shutdown
stage, displaying a relevant alarm or error
information, if any;

e) For System C, see A-9.3.1; and

f) Confirm that the d.c. power line between the
d.c. electric vehicle supply equipment and
the electric vehicle is de-energized to
voltage less than 60 V between d.c. + and d.c.
—, or less than 28 V between d.c. + and
earthing terminal, and d.c. — and earthing
terminal.
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Table 1 Data/Message for Transmission Test
(Clause 6.3.1.104)

SINo.  System Data/Message
[refer to IS 17017 (Part
24)]
@) ) ®)
i) C see A-9.3.1

6.3.1.105 Insulation Check before Charging

The d.c. electric vehicle supply equipment shall
confirm the insulation resistance between its d.c.
output circuit and protective conductor to the vehicle
chassis, including any exposed conductive part of
the d.c. electric vehicle supply equipment, before the
electric vehicle contactors are allowed to close.

If the required value is not met, the d.c. electric
vehicle supply equipment shall trigger and perform
an error shutdown and indicate to the vehicle that the
charging is not allowed.

For System C, see A-4.1.3.

6.3.1.106 Protection against overvoltage between
positive terminal d.c.+ and negative terminal d.c.—
at the interface

The d.c. electric vehicle supply equipment shall
trigger an error shutdown within the maximum time
given in Table 3 to prevent overvoltage at the
interface after occurrence of the fault.

NOTE — The vehicle can change the maximum voltage
limit during charging process. The vehicle should consider
some margin between the target battery voltage and
maximum voltage limit communicated to the d.c. electric
vehicle supply equipment to avoid unwanted stop of the
charging process.

Compliance for System C is checked by A-9.3.6.
6.3.1.108 Control circuit supply integrity

If an earth fault, short circuit or overcurrent is
detected in the output circuit of d.c. electric vehicle
supply equipment, the power circuit shall be
disconnected from its Supply, but the power supply
for control circuit shall not be interrupted until the
charging sequence is completed and the vehicle
coupler is safely unlatched.

The compliance is checked by the following tests
according to Table 3.

Table 2 Error Shutdown Trigger Timing
(Clause 6.3.1.106)

SINo. System Fault Maximum Time After
Occurrence of the Fault to
Trigger Error Shutdown
1 ) 3 4)
i) C Output voltage exceeds 10 ms

the maximum voltage
limit sent by the vehicle
for 400 consecutive

milliseconds

Table 3 Control Circuit Supply Integrity Test
(Clause 6.3.1.108)

SI No. Fault Scenario System C
@ ) ®)
i) Earth fault A-9.3.16.2
i) Short circuit A-9.3.18
iii) Overcurrent A-9.3.18




a) Earth-fault test

The test system is shown in Fig. 2. The test shall
be performed according to the following
procedure:

1)

2)

3)

4)

5)

An artificial load (see 102.2.3) with a
dedicated electric vehicle simulator for
each system is connected to d.c.
electric vehicle supply equipment
correctly under normal operation;

d.c. output voltage is at the rated value;
The d.c. electric vehicle supply
equipment is operated in the constant
voltage control mode (System C);
Simulate the earth-fault by changing
the position of the relay or switch L
from open to 1;

Check that the earth-fault is detected
properly and the d.c. electric vehicle

DC EV supply

equipment

AC

Vehicle

connector

Test
device
inlet
(if any)

6)

7)

8)
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supply equipment transfers to a fault
state;

Confirm that the voltage of the power
supply for control circuit at point A
remains the same or within a specified
range that ensures the normal
operation of the control circuit;

Check that the d.c. electric vehicle
supply equipment terminates the
charging process and transfers to the
error shutdown stage according to
6.3.1.116; and

Repeat the procedures 1 to 7 for the
case in which the position of the relay
or switch L is changed from open to 2
in4,

b) Short-circuit test

The test system is shown in Fig. 3.

| Power
supply

L Control

circuit

W N R mm >

voltage of the power supply for control circuit

d.c. output voltage
earth

selector switch

terminal 1 to replicate earth-fault between P and E
terminal 2 to replicate earth-fault between N and E

open position of selector switch L

P
1l 32
13
L
B Test load
RtS
N
PE
N d.c—
P d.c.+
PE protective conductor
Rt earth-fault resistance

FIG. 2 EARTH-FAULT TEST SYSTEM
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DC EV supply

equipment

AC Vehicle
connector

Test load
Test B
device
Inlet Rs
(if any)
PE

Power
supply

[ Control

circuit

Key

A voltage of the power supply for control circuit
B  voltage of the power line

M switch or relay to replicate short-circuit

Rs  short circuit resistor (100 mQ)

FIG. 3 SHORT-CIRCUIT TEST SYSTEM FOR TESTING CONTROL CIRCUIT INTEGRITY

The test shall be performed according to the
following procedure:

1) An artificial load with dedicated electric
vehicle simulator for each system is
connected to the d.c. electric vehicle supply
equipment  correctly under  normal
operation. If an electronic load is used, it
shall not interfere with the measurement;

2) The power line (B) is energized at the rated
voltage;

3) The d.c. electric vehicle supply equipment
is operated in the constant voltage control
mode (System C).

4) Simulate the short circuit by closing the
relay or switch M;

5) Check that the short circuit is detected
properly and the d.c. electric vehicle supply
equipment transfers to a fault state; and

6) Confirm that the voltage of the power
supply for control circuit at Point A
remains the same or within a specified
range that ensures the normal operation of

10

the control circuit.
6.3.1.109 Short-Circuit check before charging

With the electric vehicle connected to the d.c.
electric vehicle supply equipment and before the
electric vehicle contactor is closed, the d.c. electric
vehicle supply equipment shall have a means to
check for a short circuit between d.c. output circuit
positive and negative up to the electric vehicle
contactor.

If short circuit is detected, the d.c. electric vehicle
supply equipment shall trigger and perform an error
shutdown.

For system C, see A-9.3.21.
6.3.1.110 User initiated shutdown

The d.c. electric vehicle supply equipment shall
have a means to allow the user to initiate the normal
shutdown.

Compliance is checked by the tests in A-9.3.20.



6.3.1.111 Overload protection for

conductors (conditional function)

parallel

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

Compliance is checked by design review.

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

6.3.1.112 Maximum voltage between d.c.+/— and
protective conductor in conditions without earth
fault

Under normal operation, no voltage higher than the

d.c. output voltage plus 50 V shall occur between d.c.

power line terminals (d.c. + as positive terminal, and
d.c.— as negative terminal) and protective conductor
at the output of the d.c. electric vehicle supply
equipment. This voltage

DC+

i E T 150-1000Vdc

100-1300Vdc

480Vac-15%/+10%

-

[l

DE-

300-500vdc
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limitation does not apply for transient overvoltages
(see Fig. 4 and Fig. 5).

Components of d.c. electric wvehicle supply
equipment, for example, an IMD, may superimpose
a common mode voltage to protective conductor
onto the d.c. output. At low output voltage, this may
shift the d.c. rails up to d.c. output voltage
+ 50 V compared to protective conductor.

Component of d.c. electric vehicle supply
equipment may shift each d.c. output rail up to
protective conductor through a resistor, which
results in a large common mode output voltage
swing.

The measurement circuits might introduce a larger
common mode voltage offset if connected to an
intermediate bus voltage. These circuits shall not
cause a voltage shift that exceeds the requirements
in6.3.1.112.

Fig.5 shows
implementation

an example of an incorrect

+550V
+500V

-500v
-550V

FIG. 4 TYPICAL VOLTAGES BETWEEN D.C. +/- AND PROTECTIVE CONDUCTOR IN CONDITIONS WITHOUT EARTH

1100-1300Vdc

480Vac-15%/+10%

$=_
3

150-1000Vdc

t——o0
DC-

FAauLT

300-500Vdc

+550V
+500V

-550V

-800V

-1300v

FIG. 5 IMD CONNECTION WHICH RESULTS IN EXCEEDANCE OF MAXIMUM VOLTAGE LIMITS
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6.3.1.113 Maximum voltage between d.c.+/- and
protective conductor in conditions with a single
earth fault

For d.c. electric vehicle supply equipments serving
a maximum rated output voltage up to 500 V, no
voltage higher than 550 V shall occur for more than
5 s at the output between d.c. + and protective
conductor or between d.c. — and protective
conductor (see Fig. 6).

If a voltage higher than 550 V is present for more
than 1 s between d.c. + and protective conductor or
between d.c. — and protective conductor, the d.c.
electric vehicle supply equipment shall have
completed an error shutdown within 5 s after
occurence of the overvoltage.

For d.c. electric vehicle supply equipments serving
a maximum output voltage above 500 V and up to 1
000 V, no voltage higher than 110 percent of d.c.
output voltage shall occur for more than 5 s at the
output between d.c.+ and protective conductor or
between d.c. — and protective conductor.

If a voltage higher than 110 percent of the d.c. output
voltage is present for more than 1 s between d.c. +
and protective conductor or between d.c. — and
protective conductor, the d.c. electric vehicle supply
equipment shall have completed an error shutdown
within 5 s after occurence of the overvoltage.

For voltage above 1 000 V, under consideration.

Within the first 5 s of an earth fault condition, the
d.c. electric vehicle supply equipment shall limit the
temporary overvoltage Vv as defined in 1SO 6469-
3 and 1S15382 (Partl) between d.c.+/~ and
protective conductor to:

(2 Umin + 1 000) x 1.41 V or;

1300Vdc

150-1000V DE-

400Vde

(Umin + 1 200) x 1.41 V, whichever is less.

where
Umin is the minimum rated d.c. output voltage

Figure 7 shows an example of temporary voltage
waveform and the maximum voltage limit at the d.c.
output.

6.3.1.114 Shutdown of d.c. EV Supply Equipment

At the end of a shutdown sequence, the d.c. electric
vehicle supply equipment shall reduce d.c. output
current to equal to or less than 5 A, and shall be
designed such that d.c. output voltage remains equal
to or less than 60 V between d.c. + and d.c. — and
equal to or less than 28 V between d.c. + and
earthing terminal and d.c. — and earthing terminal.

6.3.1.115 Normal Shutdown

Normal shutdown occurs as a result of an intrinsic
reaction of the vehicle or the d.c. electric vehicle
supply equipment or a user interaction, for reasons
other than the presence of a failure.

At the end of the normal shutdown sequence, the d.c.
electric vehicle supply equipment shall reduce its
output as follows:
a) d.c. output current <5 A; and
b) d.c. output voltage remains < 60 V between
d.c. + and d.c. — and remains < 28 V

between d.c. + and earthing terminal, and
d.c. — and earthing terminal.

Adequate provision shall be made to ensure that
there is a time difference of “t” seconds, as specified
by OEM, between shutdown of both the charging
guns.

Further requirements are specified in A-3.3.

+200V

-200V

=550V

OOV |-

1300V |

-(1000V+27150V}#1.41 = -1833V |t
5s

F1G. 6 MAXIMUM VOLTAGE BETWEEN D.C. +/- AND PROTECTIVE CONDUCTOR IN CONDITIONS WITH A SINGLE
EARTH FAULT
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Voltage (V) N

V,

tov

A ——

110 % of DC
output voltage
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Maximum Limit

s, Time (s)
7

Lightening surge 2 5

EXAMPLE

Example:

2 Lightning surge appears at the common-mode d.c. output as a result of its input to the a.c. input circuit of

d.c. Electric Vehicle supply equipment.

FIG. 7 EXAMPLES OF TEMPORARY VOLTAGE WAVEFORM AND THE MAXIMUM VOLTAGE LIMIT AT THE D.C.

6.3.1.116 Error Shutdown

After the error shutdown is triggered by the d.c.
electric vehicle supply equipment, the d.c. electric
vehicle supply equipment shall reduce its output as
follows:

a) d.c. output current <5 A;

b) d.c. output voltage remains < 60 V between
d.c.+ and d.c.— and remains < 28 V between
d.c.+ and earthing terminal, and d.c.— and
earthing terminal, within times as specified
in Annex A; and

c) Timing and further requirements to initiate
an error shutdown are specified for
System C in A-3.4.

NOTE — The compliance test verifies the shutdown
time which consists of performance time plus trigger
time as defined in the clauses referring to error
shutdown. The trigger time does not need to be
verified provided shutdown time complies with the
specific requirement.

6.3.1.117 Emergency shutdown

After the emergency shutdown is triggered by the
d.c. electric vehicle supply equipment, the d.c.
electric vehicle supply equipment shall reduce its
output as follows:

a) d.c. output current <5 A within 30 ms; and

b) d.c. output voltage < 60 V between d.c. +
and d.c. —, and < 28 V between d.c. + and
earthing terminal, and d.c. — and earthing
terminal within 1 s for System C.

NOTES

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

OuUTPUT
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the clauses referring to emergency shutdown. The
trigger time does not need to be verified provided
shutdown time complies with the specific requirement.

2 A welded contactor on the vehicle can prevent the
d.c. electric vehicle supply equipment to reduce the
voltage.

Further requirements are specified in A-3.4.

Compliance for System C is checked by A-9.3.7 and
A-9.3.8.

Replacement of title 6.3.2:
6.3.2 Optional Functions for Mode 4
6.3.2.1 General

The following functions, if provided by the d.c.
electric vehicle supply equipment, shall comply with
applicable clauses as given below:

a) ventilation during energy

according to 6.3.2.2;

b) mode 4 using the combined charging system
according to 6.3.2.4;

c) wake up of d.c. electric vehicle supply
equipment by electric vehicle according to
6.3.2.101; and

d) detection/adjustment of the real time
available load current of the d.c. Electric
Vehicle supply equipment according to
6.3.2.102.

supply of

Other additional functions may be provided.

NOTES

1 Un-intentional live disconnect avoidance functions may
be incorporated in the latching function interlock system.
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2 A positive means to prevent unintentional disconnect is
required.

3 Primary protection against overvoltage and overcurrent of
vehicle battery is the responsibility of the vehicle.

Addition:

6.3.2.101 Wake up of d.c. EV supply equipment by
EV

The d.c. electric vehicle supply equipment may
support a sleep mode to minimize power
consumption.

In this case, d.c. electric vehicle supply equipment
shall be able to be woken up by the electric vehicle.

The d.c. electric vehicle supply equipment shall:
1) For system C, see A-5.2.

6.3.2.102 Detection/adjustment of the real time
available load current of the d.c. EV supply
equipment

The d.c. electric vehicle supply equipment may
change the available current and shall transmit it to
vehicle via digital communication. The vehicle
should limit the current request value in accordance
with the change in the available current. The current
request value shall be less than or equal to the
available current.

7 COMMUNICATIONS

This clause of 1S 17017 (Part 1) is applicable except
as follows:

7.1 Digital Communication between the EV
Supply Equipment and EV

Addition:

Protective measures defined in this standard shall
not rely on communicated values between the d.c.
electric vehicle supply equipment and electric
vehicle.

Annex D provides general information on the
communication and charging process between
electric vehicle and d.c. electric vehicle supply
equipment.

Addition:
7.1.101 Basic Communication Interface

Typical interfaces of control pilot function on d.c.
electric vehicle charging systems are specified in
Annex A. Each system carries out control pilot
function through the control pilot conductors and
terminals specified in IS 17017 (Part 2/Sec 3).
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8 PROTECTION
SHOCK

AGAINST  ELECTRIC

This clause of IS 17017 (Part 1) is applicable, except
as follows:

Addition:

8.101 General Provisions
8.101.1 General

Requirements for protection against electric shock
shall be according to 4.4 of IEC 62477-1 : 2016,
which provides safety requirements for power
electronic converter systems (PECS) and equipment.

For the purposes of this standard, the d.c. electric
vehicle supply equipment is considered to be a type
of PECS equipment.

Hazard based safety models according to
IS/IEC 62368-1 : 2014 may be used to evaluate
protection against electric shock.

Protection against the risk of electric shock and the
hazard including the output circuit of d.c. electric
vehicle supply equipment under conditions of
intended use and reasonably foreseeable misuse
shall be provided at least by one of the following
measures.

a) Basic protection and fault protection,
see 8.102 and 8.103; and

b) Enhanced protection, see 8.104.

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

Specific protective measures for the secondary
circuit supplying the d.c. output are provided in
8.105.

Protection of the a.c. primary circuits of d.c. electric
vehicle supply equipment may include an RCD
according to 8.105.7.

Specific requirements for protective measures for
d.c. electric wvehicle supply equipment having
non-isolated d.c. output circuits are under
consideration.

8.101.2 Intended Use and Reasonably Foreseeable
Misuse

Considering intended wuse and

foreseeable misuse:

a) hazardous-live-parts shall not be accessible
and accessible-conductive-parts shall not be
hazardous live; and

reasonably



b) hazardous currents shall not be disconnected
with the vehicle connector.

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

Compliance for hazardous currents is checked
according to 6.3.1.103.

8.101.3 Limitation of Touch Current or Touch
Voltage

Under normal operating conditions and single fault
conditions, an ordinary person shall be protected
against a harmful electric shock by either:

a) limiting the touch currents, or
b) limiting the touch voltage.

Body impedance corresponding to water wet
conditions in 3.1.8 of IS/IEC 60479-1 shall be
considered under the normal operation conditions
and single fault conditions.

Compliance for hazardous-live-parts is checked
according to 8.102, 8.103, 8.104 and 8.105.

NOTE — The skin of a sweating person or a person after
immersion in seawater is not considered.

8.101.4 Threshold of Perception and Startle
Reaction

Protective measures shall be provided to prevent
startle reactions during intended use, before, during
and after an energy transfer session, under normal
conditions and during single fault conditions.
During the normal operating conditions, perception
may be possible.

For the current path, finger-to-feet at the interface
and hand-to-feet at the chassis shall be considered.

Protection by means of limitation of touch current
shall be provided, such that a steady-state touch
current flowing between simultaneously accessible
conductive parts shall not exceed:

a) 0.5 mA ac./2 mA d.c. under normal
operation; and

b) 3.5 mA a.c./10 mA d.c. under single fault
condition.

Additional protection shall be provided, such that in
case of a double fault, touch current does not exceed
the d.c. 2 limit (line B) in Fig. 22 and Table 13 of
IEC 60479-1 ; 2018.

Compliance is checked by measurement according
to 12.6.

Protection by means of limitation of discharge
energy shall be provided, such that discharge energy
shall not exceed:

a) 5 pJ under normal operation; and
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b) 0.5 mJ under single fault condition.

Additional protection shall be provided such that in
case of a double fault, the discharge energy does not
exceed the C1 limit in Fig. 23 of IEC 60479-2 : 2017.

Compliance is checked by design review.
8.102 Basic Protection
8.102.1 General

Basic protection in d.c. electric vehicle supply
equipment is employed to prevent persons from
touching hazardous live parts. It shall be provided
by one or more of the measures given in 8.102.2,
8.102.3, 8.102.4, and 8.102.5.

8.102.2 Protection by Means of Basic Insulation of
Live Parts

Protection by means of basic insulation of live parts
in d.c. electric vehicle supply equipment shall be
according to 4.4.3.2 of IEC 62477-1 : 2016.

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

Any accessible conductive part is considered to be a
hazardous live part if not separated from the live
parts by required insulation.

Basic insulation shall be designed and tested to
withstand the impulse voltages and temporary
overvoltages for the circuits to which they are
connected.

Compliance is checked by inspection and test.

Test shall be conducted according to 5.2.3.2 and
5.2.3.4 of IEC 62477-1 : 2016.

8.102.3 Protection by Means of Enclosures or
Barriers

Protection by means of enclosures or barriers in d.c.
electric vehicle supply equipment shall be according
t0 4.4.3.3 of IEC 62477-1 : 2016.

Enclosures shall be suitable for use in their intended
environments.

The d.c. electric vehicle supply equipment shall
have adequate mechanical strength and shall be so
constructed that no hazard occurs when subjected to
intended use and expected misuse over the expected
lifetime.

It shall only be possible to open enclosures or
remove barriers:

a) with the use of a tool or key; or
b) after de-energization of hazardous live parts.

For constructional requirements, see 12.109.
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8.102.4 Protection by Means of Limitation of
Voltage

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

a) steady-state touch voltage under normal
operation does not exceeds the values in
Table 4;

b) steady- state touch voltage under single
fault condition does not exceed the values

c)

the voltage is supplied by one of the
following sources:

1) a safety isolating transformer for the
auxiliary circuit including control pilot;
NOTE — Safety isolating transformers are those
that comply with IEC 61558-2-6.

2) a source of voltage providing a degree
of safety equivalent to that of a safety
isolating transformer; and

3) electro chemical (for example, battery).

in Table 5;
Table 4 Touch Voltage under Normal Operation (Water Wet)
(Clause 8.102.4)

SI No. Body Contact Area a.c. (rms) d.c.
1) ) ®) 4)
i) Part of body

Basic protection required

i) Hand

iii) Finger tip 8.0V 220V
NOTE — Values are derived from Table 5 of IEC 62477-1 : 2016. The values are based on a current path
from the contact area of the body to feet, with the person in standing position.

Table 5 Touch Voltage under Single Fault Conditions (Water Wet)

(Clause 8.102.4)

S| No. Body Contact Area a.c. (rms) d.c.
1) ) @) (4)
i) Part of body . . .
_ Basic protection required
i) Hand
iii) Finger tip 120V 280V
iv) Hand-to-feet - 220V
NOTES
1 Values are derived from Table 5 of IEC 62477-1 : 2016. The values are based on a current path from
the contact area of the body to feet, with the person in standing position.
2 If these values cannot be met under single fault conditions, protective separation is needed.

Compliance is checked by inspection and measurement.
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8.102.5 Protection by Means of Limitation of
Steady-State Touch Current

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

hazardous values. The limits are provided in 8.101.4.

The protective impedance limiting the touch current
shall comply with 4.4.5.4 of IEC 62477-1 : 2016.

The protective impedance shall be so designed and
tested to withstand the impulse voltages and
temporary overvoltages as tested according to
5.2.3.2 and 5.2.3.4 of IEC 62477-1 : 2016.

Compliance is checked by measurement according
to 12.6.

8.103 Fault Protection
8.103.1 General

Fault protection provides protection against bodily
harm due to contact with hazardous electrical energy
during and after failure of the basic protection.

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

a) protective equipotential bonding in 8.103.2

in combination with the protective
conductor;

b) automatic disconnection of Supply in
8.103.4;

c) supplementary insulation in 8.103.5; and

d) Electrically protective screening in 8.103.6.

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

In case the d.c. Electric Vehicle supply equipment or
the d.c. charging/discharging station can supply
more than one vehicle simultaneously, independent
protection means (overcurrent and fault current) for
each vehicle connector shall be provided in
accordance with one or more of the provisions in
8.103.2, 8.103.3, 8.103.4, 8.103.5 and 8.103.6.

8.103.2 Protective-Equipotential-Bonding

Protective-equipotential-bonding is a provision
whereby items are bonded together to avoid
hazardous touch voltages.

Protective-equipotential-bonding in d.c. electric
vehicle supply equipment shall be according to
4.4.4.2 of IEC 62477-1 : 2016.

Compliance is checked by inspection.

8.103.3 Effective Earth Continuity between the
Enclosure and the External Protective Circuit

Exposed conductive parts of the d.c. electric vehicle
supply equipment shall be effectively connected to
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the terminal for the external protective earthing
conductor, and the resistance from the conductive
part to the terminal of the external protective
earthing conductor  shall not  exceed
0.1 Q.

Compliance is checked by the following test.

a) Make verification wusing a resistance
measuring instrument which is capable of
driving a current of at least 10 A (a.c. or d.c.).
Pass the current between each exposed
conductive part and the terminal for the
external protective conductor; and

b) Confirm that the resistance does not exceed
0.1Q.

NOTES

1 It is recommended to limit the duration of the test
where low-current equipment otherwise may be
adversely affected by the test.

2 Routine testing can be performed according to
5.2.3.11.4 of IEC 62477-1 : 2016.

8.103.4 Automatic Disconnection of Supply

Automatic disconnection of supply in d.c. electric
vehicle supply equipment shall be according to
4.4.4.4 of IEC 62477-1 : 2016 except as follows:

The protective device may be provided in any
suitable upstream part of the installation or d.c.
electric ~ vehicle  supply equipment. The
manufacturer of d.c. electric vehicle supply
equipment shall give appropriate information for the
installation of external protection. The information
may be provided in a detailed electric diagram.

Compliance is
measurement.

checked by inspection and

8.103.5 Supplementary Insulation

Supplementary insulation in d.c. electric vehicle
supply equipment shall be according to 4.4.4.5 of
IEC 62477-1 : 2016.

Compliance is checked by inspection.
8.103.6 Electrically Protective Screening

Electrically protective screening in d.c. electric
vehicle supply equipment shall be according to
4447 of IEC 62477-1 2016. Electrically
protective screening shall consist of a conductive
screen interposed between hazardous-live-parts of
the d.c. electric vehicle supply equipment and the
part being protected, whereby the screen is separated
from live parts by at least basic insulation.

The protective screen shall:

a) be connected to the protective-
equipotential-bonding system of the d.c.
electric vehicle supply equipment and that
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interconnection shall comply with the
requirements of 4.4.4.2 of IEC 62477-1 :
2016; and

b) comply with the requirements for elements
of the protective-equipotential-bonding
system according to 5.3.3.3, 5.3.3.4 and
5.3.3.5 of IEC 61140 : 2016.

Compliance is checked by inspection.
8.104 Enhanced Protection
8.104.1 General

An enhanced protective provision shall provide both
basic protection under normal conditions and
protection under single fault conditions in
accordance with one or more of the provisions
specified in 8.104.2 and 8.104.3.

8.104.2 Reinforced Insulation

Reinforced insulation in d.c. electric vehicle supply
equipment shall be according to 4.4.5.2 of IEC
62477-1: 2016.

Compliance is checked by inspection.
8.104.3 Protective Separation between Circuits

Protective separation between circuits in d.c. electric
vehicle supply equipment shall be according to
4.4.5.3 of IEC 62477-1 : 2016.

Compliance is checked by inspection.

8.105 Requirements of the lIsolated d.c. EV
Supply Equipment

8.105.1 General

Between the d.c. circuit and the ordinary person,
double insulation, reinforced insulation, or basic
insulation and electrically protective screening
(shielding), shall be used as basic and fault
protection.

For System C, insulation monitoring or leakage
current monitoring in the d.c. electric vehicle supply
equipment shall detect the first fault and disconnect
the supply or shutdown the transfer of energy. This
is not protection against electric shock but can
prevent a hazardous electric shock on a second fault.

For detailed description, refer to A-4.1.
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The reaction time of the insulation monitoring
device or earth leakage current monitoring device
shall be according to A-4.1.4. The value of the Y
capacitances shall ensure that the reaction time of
the insulation monitoring device or earth leakage
current monitoring device is not exceeded. In any
case, Y capacitance shall be less than 500 nF per rail
for d.c. electric vehicle supply equipment.

The limitation of stored energy in the Y-capacitors
shall not be used as fault protection for the d.c.
electric vehicle supply equipment.

Additional protection may be provided by limited
impedance between the d.c. output and the
protective conductor, including the connected
electric vehicle (see 8.101.4 for the requirements for
additional protection).

Requirements for the isolated d.c. electric vehicle
supply equipment for protection against electric
shock hazard are defined for each system in A-4.1.

Outside of a fire enclosure, d.c.+ and d.c.— shall be
separated by double or reinforced insulation for both
the charging guns independently from each other
and other circuits.

In case of dual gun charging through d.c. electric
vehicle supply equipment, independent protection
for both the charging guns (overcurrent and fault
current) for each vehicle connector shall be used in
order to ensure selectivity.

In addition, if the d.c. electric vehicle supply
equipment has multiple d.c. outputs designed for
simultaneous operation, each output circuit shall be
isolated from each other by basic insulation, double
or reinforced insulation.

8.105.2 Degrees of Protection against access to
Hazardous-Live-Parts

IP ratings for enclosures of d.c. electric vehicle
supply equipment shall fulfil at least IPXXC.
Compliance is checked by inspection and
measurement.

8.105.3 Insulation Barriers

The d.c. electric vehicle supply equipment shall
have insulation barriers as shown in Fig. 8. The d.c.
electric vehicle supply equipment shall provide the
minimum protective measures as defined in Table 6.
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Secondary working voltage > 600 V

PE PE
cable to supp\yneiwork) primary secondary | (]_Cable assembles ) (] cable to supply network ) primary secondary ():cable assemblies
[ SELV ] ( SELV ]
Key
PE protective conductor
FIG. 8 INSULATION BARRIERS
Table 6 Minimum Protective Measures
(Clause 8.105.3)
Sl No. d.c. SELV Protective Conductor Ordinary Person
1) (2) 3) (4) (5) (6)
i) a.c. Protective . . . . S . .
separation Protective separation Single insulation Protective separation
i) d.c. Single insulation (< 600 V)
- Protective separation ®  Double insulation (> 600 V) ¢ Protective separation
iii) SELV - - Functional insulation ¢ None
iv) Protective
conductor - - - None

2 Local regulations may require double insulation. In some countries, extra monitoring of protective conductor is required when using single insulation.
For some system, for example, TT systems, double insulation to protective conductor is required up to the RCD, if one is installed in the d.c. electric

vehicle supply equipment.

® If the SELV circuit is connected to protective conductor and will not be damaged by the fault current, no hazardous voltages shall occur in the SELV
circuit, and the IMD or earth leakage current monitoring device will detect the failure and trigger an error shutdown within 10 s (under consideration),
single insulation between d.c. and SELV is allowed for some components, for example, contactors.
¢ If on the secondary (d.c.) side, there is a circuit with a working voltage greater than 600 V, double insulation to the protective conductor is required.
Additional protective measures are taken to limit the impedance to the protective conductor.
4 SELV may be connected to the protective conductor. If SELV is floating a 500 V r.m.s. test voltage may be applied to test the insulation
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8.105.4 Stored Energy

8.105.4.1 Disconnection of plug and cable
connected d.c. EV Supply Equipment

For plug and cable connected d.c. electric vehicle
supply equipment, where the connection pins are
accessible after unplugging, one second after
disconnecting the standard plug from the standard
socket-outlet, for instance as described in IEC TR
60083 : 2015 or IEC 60309-1, the voltage between
any combination of accessible contacts of the
standard plug shall be less than or equal to 28 V d.c.
and 12 V a.c. (r.m.s.) or the stored energy available
shall be less than 0.5 mJ.

Compliance is checked by inspection and by test
with the electric vehicle disconnected according to
2.1.1.5 of IEC 60950-1 : 2005.

8.105.4.2 Loss of Supply voltage to permanently
connected d.c. EV supply equipment

The voltage between power lines or power lines and
protective earthing conductor, when measured at the
input supply terminals of the d.c. electric vehicle
supply equipment, shall be less than or equal to 28
V d.c. and 12 V a.c. (r.m.s.) or the stored energy
shall be less than or equal to 0.5 mJ within 5 s after
disconnecting the power Supply voltage to the d.c.
electric vehicle supply equipment.

Compliance is checked by inspection and by test
with no electric vehicle connected to the d.c. electric
vehicle supply equipment according to 2.1.1.7 of
IEC 60950-1 : 2005.

8.105.5 Disconnection from Vehicle

If the voltage between any contacts at the vehicle
connector exceeds 28 V d.c. or 12 V a.c. (r.m.s.)
during charging, the electric vehicle supply
equipment shall comply with at least one of the
following requirements:

a) The energy between any contacts shall be
below 0.5 mJ within 1 s after disconnection
of the vehicle connector from the vehicle
inlet (Case 1); and

b) The voltage between any contacts shall be
below or equal to 28 V d.c. and 12 V a.c.
(r.m.s.) within 1 s after disconnection of the
vehicle connector from the vehicle inlet
(Case 2).

The voltage or energy shall be measured at the
unmated vehicle connector.

The test shall be performed according to the
following procedure:

a) Thed.c. electric vehicle supply equipment is
connected to an artificial load as defined in
102.2.3;
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b) The power line is energized at the maximum
output voltage of the d.c. electric vehicle
supply equipment; and

c) Start the measurement of voltage between
each contact (P-N, P-GND and N-GND):

1) Stop charging based on the stop
sequence defined by each system; and

2) The test is passed:

i) for Case 1, if the stored energy at
1 s after disconnecting all the signal
lines or the connector-latch circuit,
if any, is less than the defined value.
The energy is calculated by using
the corresponding values of
capacitances determined before and
the documented voltage 1s after
triggering. see formula (2); and

E = 0.5xCxV? ...(2)
where

E = energy 1 s after triggering in
Joule;

C = capacity in farad; and

V = voltage 1 s after triggering in
volt.

ii) for Case 2, if the voltage values
between any contacts fall to less
than 28 V in 1 s or less after
disconnecting all the signal lines or
the connector latch circuit, if any.

8.105.6 Protective Earthing Conductor from Supply
Network

The protective earthing conductor and the protective
conductor from the supply network shall be of
sufficient rating in accordance with requirements of
543.1.2 of IEC 60364-5-54 : 2011.

The d.c. electric vehicle supply equipment shall
provide either:

a) protective earthing conductor from the input
earthing terminal of the a.c. supply network
to the d.c. electric vehicle supply equipment;
or

b) protective conductor from the d.c. electric
vehicle supply equipment to the electric
vehicle if fault protection is based on
protective separation. See requirements in
8.105.9.

For permanently connected d.c. electric vehicle
supply equipment, protective earthing conductors
shall not be switched.

Protection Class Il d.c. electric vehicle supply
equipment shall have a lead-through protective



conductor with double insulation or reinforced
insulation for earthing the electric vehicle chassis.

Compliance is checked by inspection.
8.105.7 Residual Current Protective Devices

The d.c. electric vehicle supply equipment intended
for fixed installation may rely on RCD(s)
incorporated in the d.c. electric vehicle supply
equipment and/or provided upstream by the
installation as defined in the installation manual of
the d.c. electric vehicle supply equipment and
relevant wiring diagrams.

Plug and cable d.c. electric vehicle supply
equipment shall be provided with RCD(s) within the
d.c. electric vehicle supply equipment or on the
cable or plug, and double insulation to the protective
conductor is required between the plug and any parts
not protected by RCD(s).

RCDs incorporated in d.c. electric vehicle supply
equipment shall be at least of Type A and comply
with one of the following standards: IS 12640 (Part
1), IS 12640 (Part 2), or IS/IEC 60947-2.

RCDs incorporated on the cable, if any, shall be at
least of Type A and comply with IEC 61540.

RCDs shall disconnect all live conductors.

Manufacturer shall check compliance with RCDs
incorporated in the d.c. electric vehicle supply
equipments, or to be provided by the installation, by
simulation or calculation of current in the protective
conductor under normal and single fault conditions
according to the guideline provided in Annex H of
IEC 62477-1 : 2016.

Plug and cable d.c. electric wvehicle supply
equipments shall always be designed such that under
normal and fault conditions any resulting d.c.
component of the current in the protective conductor
never exceed 6 mA.

Compliance is checked by inspecting the

construction and documents provided by the

manufacturer.
NOTE — Limitation of d.c. component of the current in the
protective conductor can be achieved by double or
reinforced insulation of the circuit that can cause a d.c.
leakage current to any other circuit and protective
conductor, or d.c. leakage detection that disconnects the
circuit that causes excessive d.c. leakage current.

8.105.8 Safety Requirements for Signalling Circuits
between the d.c. EV Supply Equipment and the EV

Any circuit for signalling, which extends beyond the
d.c. electric vehicle supply equipment enclosure for
connection with the electric vehicle, for example,
control pilot circuit shall be extra low voltage
(SELV or PELV) according to IEC 62477-1.

Compliance is checked by inspection.
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8.105.9 Protective
Cross-Sectional Area

Conductor Dimension

The protective earthing conductor or protective
conductor of the secondary circuit of d.c. electric
vehicle supply equipment shall be designed
according to A-4.7.

Compliance is
measurement.

9 CONDUCTIVE ELECTRICAL INTERFACE
REQUIREMENTS

This clause of IS 17017 (Part 1) is applicable, except
as follows:

checked by inspection and

9.1 General
Replacement:

The physical conductive electrical interface
requirements between the vehicle and the d.c.
electric vehicle supply equipment are as defined in
IS 17017 (Part 2/Sec 3).

9.2 Functional Standard

Accessories

description  of

Not applicable.
9.7 Wiring of the Neutral Conductor
Not applicable except the following:

Wiring instructions shall be provided in the manual
(see 16.1).

Addition:
9.101 Avoidance of Breaking under Load

For d.c. charging, the vehicle couplers are rated ‘not
for current interruption.” A disconnection shall not
take place under load.

In addition to latching mechanism defined in
6.3.1.103, in case of unintended disconnection of the
vehicle coupler, the output current of the d.c. electric
vehicle supply equipment 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 A-4.3 using
a speed of separation of the vehicle connector
of 08 m/s £+ 01 m/s according to
IS 17017 (Part 2/Sec 1).

Disconnection of vehicle coupler shall be detected
by interruption of interlock circuit(s), for example,
control pilot, proximity circuit, to mitigate electrical
arcing and shock hazards.

Compliance is checked by the test in 6.3.1.117.

The system specific requirement for breaking
capacity and system redundancy are defined in
A-4.3 for System C.
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10 REQUIREMENTS FOR ADAPTORS
This clause of IS 17017 (Part 1) is applicable.
11 CABLE ASSEMBLY REQUIREMENTS

This clause of IS 17017 (Part 1) is applicable, except
as follows:

Addition:
11.101 Cable Breakaway

The cable shall be connected to the enclosure in such
a way that, if the cable anchorage fails, the
conductors break in the following sequence:

a) first, the control pilot conductor/
conductors;
b) second, the current carrying conductors;
and
c) third, the protective earthing conductor, if
any.
12 EV SUPPLY EQUIPMENT

CONSTRUCTIONAL REQUIREMENTS AND
TESTS

This clause of IS 17017 (Part 1) is applicable except
as follows:

12.1 General
Addition:

The d.c. electric vehicle supply equipment shall
comply with the restrictions/limitations as specified
in the data sheet of the cable assembly manufacturer.

Compliance is checked by inspection.
12.2 Clearances and Creepage Distances
Replacement of the first paragraph:

The clearance and creepage distances in the electric
vehicle supply equipment, installed as intended by
the manufacturer, shall be in accordance with the
requirements specified in IEC 62477-1.

Addition:

The d.c. output circuit of each indidual charging gun
of d.c. electric vehicle supply equipment shall be
designed according to a rated impulse voltage of at
least 2 500 V.

Compliance is checked according to 12.7 of
IS 17017 (Part 1) : 2018.
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12.4 1P Degrees

12.4.1 Degrees of Protection against Solid Foreign
Obijects and Water for the Enclosures

Addition:

For the d.c. electric vehicle supply equipment of
stationary type, the test conditions can be defined in
accordance with installation conditions.

12.5 Insulation Resistance
Addition:

Insulation resistance does not include components
bridging insulation according to 12.109 and IMD or
earth leakage current monitoring device.

When the d.c. output is energized, the actual total
physical insulation resistance of the d.c. electric
vehicle supply equipment between d.c. +/- to
protective earthing conductor, that will not result in
a shutdown, shall limit the touch current within the
d.c. 2 area of Fig. 22 of IEC 60479-1 : 2018.

NOTES

1 The test is made without an insulation monitoring system.

2 The actual total physical insulation resistance is a
combination of the impedance of the all components within
the d.c. electric vehicle supply equipment and the electric
vehicle.

3 The measured insulation resistance does not include the
impedance of the insulation resistance measurement device.

12.6 Touch Current

This clause of IS 17017 (Part 1) does not apply
except Table 1.

Addition:
12.6.101 Touch-Current Limit

The touch current between any a.c supply network
poles and the accessible metal parts connected with
each other and with a metal foil covering insulated
external parts shall not exceed the values indicated
in Table 1 of IS 17017 (Part 1).

The test shall be made when the d.c. electric vehicle
supply equipment is functioning with an artificial
load according to Fig. 17 at rated output power.

For permanently connected Class | d.c. electric
vehicle supply equipment, if the test touch current
exceeds 3.5 mA, 12.6.103 is applicable.

Circuitry which is connected through a fixed



resistance or referenced to protective earthing
conductor, for example, electric vehicle connection
check, should be disconnected before this test.

Compliance is checked by the test in 12.6.102.
12.6.102 Test
12.6.102.1 Test configuration

Test configurations for measurement of leakage
current shall be according to 54.1 of
IEC 60990 : 2016.

12.6.102.2 Application of measuring network

The measuring network is defined in Fig. 9.
Terminal A of the measuring network is connected
to each conductive or unearthed accessible surface
in turn. For each application of the Terminal A
electrode, the Terminal B electrode is applied to
earth, then to each of the other accessible parts in
turn. All accessible conductive or unearthed surfaces
are to be tested for touch currents.

For an accessible non-conductive part, the test is
made to metal foil having dimensions of 100 mm by
200 mm in contact with the part.

12.6.102.3 Test condition

The touch current shall be measured after the damp
heat test, with the d.c. electric vehicle supply
equipment connected to a.c. supply network in
accordance with 6 of IS/IEC 60990 : 2016. The
supply voltage shall be 1.1 times the nominal rated
voltage.

Measurements shall be made with each of the
applicable fault conditions in accordance with 6.2.2

of IEC 60990 : 2016.
AJ;

Test terminal
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12.6.102.4 Test measurements

The r.m.s. value of the voltage, U2, shall be
measured using the measuring instrument in Fig. 9.
Formula (3) shall be used to calculate the touch
current:

Touch Current(A) = U2/500 ...(3)

None of the values measured in accordance with
12.6.102.2 shall exceed the relevant limits specified
in 12.6.101.

12.6.103 Protection Measures for the Touch
Current Exceeding 3.5 mA

For the a.c. supply circuit of a Class | d.c. electric
vehicle supply equipment, if the test touch current
exceeds 3.5 mA rms, one of the following
requirements shall be met. The touch current shall
be measured under the fault condition with earthing
conductor closed:

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

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

NOTE — (b) can require that the d.c. electric vehicle
supply equipment has a separate terminal for a second
protective earthing conductor.

R.:15000Q
;5000
:0.22 wF
R;:100000Q
C,:0.022pF

B[ Ry

U1 c]:: M U2

Key

AB Terminal of the measuring Network

U, U Output voltage

C;, Cs | Capacitor

Ri. Rp, Rs Resistor

M Measuring instrument

FIG. 9 MEASURING NETWORK OF TOUCH CURRENT WEIGHTED FOR PERCEPTION OR REACTION

For accuracy of touch current measuring instruments, see G-3 of IS/IEC 60990 : 2016.
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c) Automatic disconnection of the supply in
case of loss of continuity of the protective
earthing conductor.

A caution symbol N shall be placed on the
outside of the d.c. electric vehicle supply equipment,
visible to the user.

The minimum size of the protective earthing
conductor shall comply with the local safety
regulations and shall be indicated in the installation
manual.

12.7 Dielectric Withstand Voltage
Addition:

12.7.101 Suppression of Transient Overvoltage at
Input (Insulation Coordination)

When applying the test setup of Annex E of
IS 17017 (Part 21/Sec 2) : 2019, with an impulse
voltage according to Table F.1 of IS 15382 (Part 1) :
2014 at the input of the d.c. electric vehicle supply
equipment, the d.c. electric wvehicle supply
equipment shall limit the output voltage to:

a) 2 500 V between d.c. + and protective
earthing conductor;

b) 2 500 V between d.c. - and protective
earthing conductor; and

c) Output voltage of d.c. Electric Vehicle
supply equipment plus 500 V, between
d.c. +andd.c. —.

The d.c. electric vehicle supply equipment shall
operate at its rated output voltage during the test.

Compliance is checked by applying the test setup of
Annex E of IS 17017 (Part 21/Sec 2) : 2019, with a
voltage according to Table F.1 of IS 15382 (Part 1) :
2014 at the input of the d.c. Electric VVehicle supply
equipment.

NOTES

1 The overvoltage reduction can be achieved by
combination of one or more attenuation means in
accordance with 4.3.3.6 of IS 15382 (Part 1) : 2014.

2 For specification of the overvoltage category (OVC) of
the primary circuit of the d.c. electric vehicle supply
equipment, see 12.3 of IS 17017 (Part 1) : 2018.

12.7.102 Protection Against Transient Overvoltages
of Atmospheric Origin or Due to Switching

Any power or data line cable connected to the d.c.
electric vehicle supply equipment may be protected
against lightning or switching events by the use of
appropriate surge protective devices according to
IS 16463 series. The test class and the surge/impulse
current requirement (In and/or limp) for these
devices may be determined according to the IS/IEC
62305-4. The voltage protection level (Up) for these
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devices may be determined  according
to the requirements of IS/IEC 62305-4 : 2010,
B-2.1 in conjunction with the overvoltage
categories as  specified in 12.3  of
IS 17017 (Part 1) : 2018, when applicable.

12.11 Mechanical Strength
Replacement:

For ground mounted and wall mounted d.c. electric
vehicle supply equipment in locations with
restricted access, the minimum degree of protection
against mechanical impact shall be IK07 according
to 1S 17050 : 2018.

For ground mounted and wall mounted d.c. electric
vehicle supply equipment in locations with
non-restricted access, the minimum degree of
protection against mechanical impact shall be 1K08
according to IS 17050 : 2018.

For moveable d.c. electric vehicle supply equipment
under 18 kg in locations with non-restricted access,
the minimum degree of protection against
mechanical impact shall be IK08 according to
IS 17050 : 2018.

Moveable d.c. electric vehicle supply equipment
under 18 kg shall comply with 4.4.4.3 of
IS/IEC 62368-1 : 2014.

Addition:
12.101 Input Current

The steady state input current of each individual
charging gun of d.c. electric vehicle supply
equipment shall not exceed the rated input current
by more than 10 percent under the most onerous
charging conditions.

Compliance is checked by measuring the input
current of the d.c. electric vehicle supply equipment
under the operating point (see 102.2.4) which
produces the highest value of input current.

Each measurement of the input current shall be
taken when the input current has stabilized.

NOTES

1 When the d.c. electric vehicle supply equipment has more
than one voltage rating, the input current is measured at
each voltage rating;

2 When the d.c. electric vehicle supply equipment has one
or more rated voltage ranges, the input current is measured
at the extremes of each rated voltage range.

12.102 Specific Requirements for Liquid Cooled
d.c. EV Supply Equipment

A d.c. electric wvehicle supply equipment
employingliquid cooling as an element of the
thermal management system shall comply with the



additional requirements for liquid cooling according
t0 4.7.2 of IEC 62477-1 : 2016.

12.103 Power Supply Cords
12.103.1 General

A power Supply cord of d.c. electric vehicle supply
equipment shall be of the sheathed type.

Rubber sheathed power supply cords shall be of
synthetic rubber and not lighter than ordinary tough
rubber sheathed flexible cord according to
IEC 60245-1 : 2008, designation 60245 IEC 53;

PV C sheathed power supply cords shall comply with
the following:

a) for equipment provided with a non-
detachable power supply cord and having a
mass not exceeding 3 kg, be not lighter than
light PVC sheathed flexible cord according
to IEC 60227-1 : 2007, designation 60227
IEC 52;

b) for equipment provided with a non-
detachable power supply cord and having a
mass exceeding 3 kg, be not lighter

than ordinary PVC sheathed flexible
power supply cord according to
IEC 60227-1 : 2007, designation 60227
IEC 53;

NOTE — There is no limit on the mass of the
equipment if the equipment is intended for use with a
detachable power supply cord.

b) for equipment provided with a detachable
power supply cord, be not lighter than light
PVC sheathed flexible cord according to
IEC 60227-1 : 2007, designation 60227
IEC 52.

For plug and cable d.c. electric vehicle supply
equipment that has protective earthing, a protective
earthing conductor shall be included in the supply
cord.

Compliance is checked by inspection.
12.103.2 Cross Sectional Area

The supply cords shall have conductors with
cross-sectional areas not less than those specified in
Table 7.

Compliance is checked by inspection.

12.103.3 Cord Anchorages and Strain Relief for
Non-Detachable Power Supply Cords — Cord
strain relief

12.103.3.1 General

Protective measures against strain being transmitted
to the equipment terminations of the conductors of
the supply cord are specified below.
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A knot shall not be used as a strain relief mechanism.
A screw that bears directly on the cord or cable shall

not be used as a strain relief mechanism unless the
cord anchorage, including the screw, is made of
insulating material and the screw is of comparable
size to the diameter of the cord being clamped.

When a pull force and a torque are applied to a
non-detachable power supply cord or cable, a basic
safeguard shall minimize strain from being
transmitted to the cord or cable terminations.

The pull force applied to the cord or cable is
specified in Table 12. The force is applied in the
most unfavourable direction for 1 s and repeated
25 times.

A torque of 0.25 Nm is applied for 1 min to the cord
or cable immediately after the pull force application.
The torque is applied as close as practicable to the
strain relief mechanism and is repeated in the
opposite direction.

Compliance is determined by measurement and
visual inspection. There shall be no damage to the
cord or conductors and the displacement of the
conductors shall not exceed 2 mm. Stretching of the
cord outer jacket without displacement of the
conductors is not considered displacement.

12.103.3.2 Strain relief mechanism failure

If the basic protective measure (strain relief
mechanism) should fail and strain is transmitted to
the non-detachable power Supply cord or cable
terminations, a supplementary protective measure
shall ensure that the earth termination is the last to
take the strain.

Compliance is determined by inspection and, if
necessary, by defeating the basic protective measure
and inspecting the conductor slack while applying
the force in Table 8.

12.103.3.3 Cord sheath or jacket position

The cord or cable sheath or jacket shall extend from
the basic safeguard (strain relief mechanism) into
the equipment at least one-half the diameter of the
cord or cable.

Compliance is checked by inspection.

12.103.3.4 Strain relief and cord anchorage
material

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

apply.
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Table 7 Sizes of Conductors of Power Supply Cord
(Clause 12.103.2)

Sl No. Rated Current of the Minimum Conductor Sizes Cross-
Equipment @ upto and Sectional Area
Including
A mm?
@ (2 (©)
i) 3 0.5°P
i) 6 0.75
iii) 10 1.00 (0.75) ¢
iv) 16 1.50 (1.0) @
V) 25 25
vi) 32 4
vii) 40 6
viii) 63 10
ix) 80 16
X) 100 25
Xxi) 125 35
Xii) 160 50
xiii) 190 70
Xiv) 230 95
XV) 260 120
Xvi) 300 150
Xvii) 340 185
Xviii) 400 240
Xix) 460 300
NOTES

1 IEC 60320-1 specifies acceptable combinations of appliance couplers and flexible cords, including
those covered by footnotes > © 9, However, a number of countries have indicated that they do not accept
all of the values listed in this table, particularly those covered by footnotes ¢ 9,

2 For higher currents, see the IEC 60364 series.

Table 8 Cord Strain Relief Pull Force
(Clause 12.103.3.1)

S| No. Mass of the Equipment Force
kg N
1) (2 3
i) Up to and including 1 30
i) Over 1 up to and including 4 60
iii) Over 4 100

2 The rated current includes currents that can be drawn from a socket outlet providing mains power for other equipment.

® For rated current up to 3 A, a nominal cross-sectional area of 0.5 mm? may be used in some countries provided that the length of the
cord does not exceed 2 m.

¢ The value in parentheses applies to detachable power supply cords fitted with the connectors rated 10 A in accordance with
IEC 60320-1 (types C13, C15, C15A and C17) provided that the length of the cord does not exceed 2 m.

4 The value in parentheses applies to detachable power supply cords fitted with the connectors rated 16 A in accordance with
IEC 60320-1 (types C19, C21 and C23) provided that the length of the cord does not exceed 2 m.
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If the basic protective means (strain relief
mechanism) is made of polymeric material or if the
basic protective means is mounted in an enclosure
consisting of polymeric material, the basic
protective means shall retain its structural properties
following the mould stress relief according to
12.104.

Compliance is determined by inspection and by
applying the force and torque tests of 12.103.3.1
after the basic protective means has come to room
temperature.

12.104 Stress Relief Test

Stress relief is checked by the mould stress relief test
of IEC 60695-10-3 or by the test procedure
described below or by the inspection of the
construction and the available data where
appropriate.

One sample consisting of the complete equipment,
or of the complete enclosure together with any
supporting framework, is placed in a circulating air
oven at a temperature 10 K higher than the
maximum temperature observed on the sample
during the heating test of 12.108.2.2, but not less
than 70 °C, for a period of 7 h, then cooled to room
temperature.

For large equipment where it is impractical to
condition a complete enclosure, a portion of the
enclosure representative of the complete assembly
with regard to thickness and shape, including any
mechanical support members, may be used.

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

12.105 Abnormal Operation and Simulated Fault
Condition Tests

12.105.1 General

Protection against the risk of thermal, electric shock
and energy hazards in the case of an abnormal
operating or simulated fault condition of d.c. electric
vehicle supply equipment shall be evaluated by tests
defined in this clause. Testing may be performed on
sub-assemblies while positioned and operated under
end use conditions.

Simulated abnormal operating and fault conditions
shall be applied one at a time. Faults that are a direct
consequence of a simulated fault or abnormal
operating condition are considered to be a part of
that simulated fault or abnormal operating condition.

Cheese cloth and/or surgical cotton are to be used as
indicators for risk of fire. These indicators shall be
placed at all openings on the outside of the enclosure
in a manner which will not significantly affect
cooling.
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Where the installation manual requires external
means of protection against faults, these specific
means shall be provided for the test.

The voltages of accessible SELV circuits as well as
accessible earthed and unearthed conductive parts
shall be monitored.

The test shall be performed until terminated by
activation of a protective device or mechanism
(internal or external), a component failure occurs
that interrupts the fault condition, temperatures
stabilize, or a risk of fire and/or electric shock hazard
occurs.

12.105.2 Pass Criteria

As aresult of testing, the d.c. electric vehicle supply
equipment shall comply with the following:

a) there shall be no emission of flame, burning
particles or molten metal;

b) the cheese cloth or surgical cotton indicator
shall not have ignited;

c) the earth connection and protective
equipotential bonding shall not have opened;

d) doors and covers shall remain in place;

e) during and after the test, accessible SELV
circuits and accessible conductive parts shall
not exhibit voltages exceeding the
touch voltages specified in 12.6 of
IS 17017(Part 1);

f) dielectric withstand voltage test specified in
12.7 of IS 17017(Part 1);

g) devices/components used for the mounting
of live parts shall not break away from their
initial position; and

h) no conductor shall be pulled out of its
terminal conductor.

The d.c. electric vehicle supply equipment is not
required to be operational after testing and it is
possible that the enclosure can become deformed.
Overcurrent protection integral to the d.c. electric
vehicle supply equipment, or specified by the
installation manual to be used with the equipment is
allowed to open.

12.105.3 Output Short-Circuit Test

The d.c. output of the charging cable shall be
connected to an appropriate switching means that
will not limit the short circuit current.

The equipment under test shall be supplied with
mains power and the output shall be connected to an
artificial load with a dedicated electric vehicle
simulator for each system and operated under rated
output conditions prior to closing the switching
means that causes the short circuit.
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Compliance is checked by application of the pass
criteria in 12.105.2. This test is not applicable to
System C.

12.105.4 Breakdown of Components Test
12.105.4.1 Load conditions

The breakdown of a component, identified by circuit
analysis, shall be tested with the d.c. electric vehicle
supply equipment connected to an artificial load
with a dedicated electric vehicle simulator for each
system at full load or light load whichever creates
the more severe condition.

Testing may be conducted using the sub-assembly in
which the identified component is located. In this
case, the sub-assembly shall be loaded to simulate
normal operating conditions.

12.105.4.2 Application of short circuit or open
circuit

The short circuit shall be applied with test leads of a
cross section appropriate for the current that
normally flows through the component, but not less
than 2.5 mm?2, Then length of the loop shall be as
short as practical to perform the test. Short circuits
and open circuits are applied using an appropriate
switching device.

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

12.105.4.3 Test sequence

For the breakdown of components test, identified
components shall be short circuited or open circuited,
whichever creates the worst hazard, one at a time.

Compliance is checked by the application of the pass
criteriain 12.105.2. In addition, during and after the
application of the short circuit or open circuit, any
flame inside the equipment shall extinguish within
10 s and no surrounding parts shall have ignited.

12.105.5 Loss of a.c. Supply Phase Test

A multi-phase d.c. electric vehicle supply equipment
shall be operated with each phase (including neutral,
if used) disconnected in turn at the supply input. The
test shall be performed by disconnecting one phase
with the equipment connected to an artificial load
with a dedicated Electric VVehicle simulator for each
system operating at maximum rated output. The test
is repeated by initially energizing the d.c. electric
vehicle supply equipment with one lead
disconnected.

The test shall continue until terminated by a
protective mechanism, a component failure occurs,
or the temperature stabilizes.
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Compliance is checked by the application of the pass
criteria in 12.105.2.

12.105.6 Inoperative Blower/Fan Motor Test

d.c. electric vehicle supply equipment having forced
ventilation shall be connected to an artificial load
with a dedicated electric vehicle simulator for each
system while operating at maximum rated current
and power output with fan or blower motor or
motors made inoperative either singly or in
combination from a single fault. The fan or blower
motor shall be made inoperative by either physically
preventing rotation or by disconnecting its power
source.

Compliance is checked by the application of the pass
criteria in 12.105.2.

12.105.7 Clogged Filter Test

d.c. electric wvehicle supply equipment having
filtered ventilation openings shall be connected to an
artificial load with a dedicated electric vehicle
simulator for each system while operating at
maximum rated current and power output with the
openings blocked to represent clogged filters. The
test shall be performed initially with 50 percent of
the ventilation openings surface blocked. The test
shall be repeated under a full blocked condition.

Compliance is checked by the application of the pass
criteria in 12.105.2.

12.106 Protection Against Electrically Caused
Fire

12.106.1 General

The protective measure to reduce the risk of the
spread of fire under normal operating conditions and
single fault conditions to the environment from
within is two-fold:

a) implementation of a fire enclosure; and

b) selection of internal combustible parts with
a low flammability classification.

NOTE — Normally, abnormal operating and fault
condition testing (for example, open- and short-circuit
of electronic components) would be required to
demonstrate the potential risk of fire. However, this
protective measure is designed to facilitate the use of
low flammability classification internal materials and a
fire enclosure (external or internal or a combination of
both) to provide containment of fire originating from
within.

12.106.2 Fire Enclosure

Fire enclosures are used to reduce the risk of the
spread of fire to the environment from within,
independent of the location where they are installed.
An overall fire enclosure shall be provided for d.c.



electric vehicle supply equipment unless internal
fire enclosure(s) are provided.

The fire enclosure shall be designed according to
4.6.3 of IEC 62477-1 : 2016. Flammability of fire
enclosure materials in d.c. electric vehicle supply
equipment shall be according to 4.6.3.2 of
IEC 62477-1 : 2016.

For general information on openings of fire
enclosures, see 4.6.3.3.1 of IEC 62477-1 : 2016.

Openings in the top surface of the fire
enclosure shall be according to 4.6.3.3.2 of
IEC 62477-1: 2016, and the corresponding test shall
comply with 5.2.2.2 of IEC 62477-1 : 2016.

Openings in the sides of the fire enclosure shall be
according to 4.6.3.3.2 of IEC 62477-1 : 2016.

Openings in the bottom of the fire enclosure shall be
according to 4.6.3.3.3 of IEC 62477-1 : 2016.

The flaming oil test shall comply with 5.2.5.6 of
IEC 62477-1: 2016.

Fire enclosure bottom openings for ground mounted
d.c. electric vehicle supply equipment in fixed
installations shall comply with 6.4.8.3.5 of
IEC 62368-1 : 2014.

Doors or covers in fire enclosures shall comply with
4.6.3.3.4 of IEC 62477-1 : 2016.

Materials for components that fill an opening in a
fire enclosure shall comply with 4.6.3.2 of
IEC 62477-1 : 2016 or with IS/IEC 60695-11-10
flammability requirements for V-1 material.

Provision of internal fire enclosure(s) as the
protective measure against the spread of electrically-
caused fire leads to consideration of any external
combustible parts, for example, decorative in
function, located outside of the internal fire
enclosure and not required as part of the protective
measure. These external parts are not required to
meet the - 5 VA flammability class requirement and
need only have a V-2 minimum classification.

Internal fire enclosure construction and internal
combustible material considerations are the same as
described.

located within the fire
46.22 of

Combustible materials
enclosure  shall  comply with
IEC 62477-1 : 2016.

Compliance is checked by inspection.
12.107 Protection Against Chemical Hazards
12.107.1 Type of Coolant

The liquid coolant utilized shall be non-hazardous to
the environment according to the globally
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Harmonized system for the classification and
labelling of chemicals. The biodegradability of the
liquid coolant shall be > 60 percent tested according
to OECD 301 B and stated into the data sheet.

Warnings shall be provided in the installation
manual or data sheet indicating that leaking or
material degradation shall occur if a coolant other
than that specified by the manufacturer is used.

Compliance is checked by inspection.
12.107.2 Environmental Considerations

The liquid coolant utilized shall be non-hazardous in
accordance with local regulations. The liquid
coolant shall be non-hazardous for the environment
or shall be used in a manner such that any spills are
contained within the equipment and isolated against
the environment in accordance to the local
regulations.

Environmental safety data sheet shall be provided
for all specified liquid coolant approved the cable
assembly manufacturer.

Compliance is checked by inspection.
12.107.3 Flammability

The liquid coolant shall not lead to a fire hazard if
leaked onto exposed electrical parts. The minimum
flashpoint of the liquid coolant shall be 135 °C.

Compliance is checked by inspection of the material
safety data sheets or by the test according to
I1SO 2719.

12.107.4 Conductivity

The d.c. electric vehicle supply equipment already
has protection against electric shock, for example,
insulation monitoring device (IMD, System C) or
leakage current device. Also, during normal
operation, no leakage of coolant is allowed
(see 12.102). Therefore, no requirements or tests
shall be necessary for the conductivity of the liquid
coolant.

12.107.5 Material Compatibility

All liquid coolant confining parts of the liquid
handling system shall be resistant to the action of the
liquid coolant and shall not degrade over time due to
the exposure to heat. Non-metallic parts shall be able
to maintain their physical properties after being
exposed to the liquid coolant and air oven ageing as
follows:

Compliance is checked by the tests of 12.107.5.1,
12.107.5.2, and 12.107.5.3.

12.107.5.1 Air oven aging plastic parts and gaskets

Six specimens are aged in an air circulating oven at
121 °C for 7 days and shall maintain the physical
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properties of tensile strength and elongation. The
tensile strength and ultimate elongation shall not be
less than 60 percent of the tensile strength and
ultimate elongation of the as-received sample. The
test method of IEC 60811-501 shall be followed.

12.107.5.2 Liquid coolant exposure

Other specimens are to be immersed in the liquid
coolant at (80 £ 2.0) °C for 70 £ 0.5 h.

Six samples of each material, 25.4 mm wide and 203
mm long and not thicker than the thinnest part in the
application are required for this test. Three are tested
as-received and three are tested following
immersion.

The tensile strength and ultimate elongation shall
not be less than 60 percent of the tensile strength and
ultimate elongation of the as-received samples.

12.107.5.3 Creep resistance test

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

12.108 Enclosures
12.108.1 General

Enclosures shall be designed according to 4.12 of
IEC 62477-1 : 2012 except for the requirements for
IP degrees in 12.4.

12.108.2 Strength of Materials and Parts
12.108.2.1 General

Strength of materials and parts of d.c. Electric
Vehicle supply equipment shall be according to 10.2
of IEC 61439-7 : 2018.

The d.c. electric vehicle supply equipment shall be
constructed of materials capable of withstanding the
mechanical, electrical, thermal and environmental
stresses that are likely to be encountered in
anticipated service conditions.

12.108.2.2 Properties of
materials — Thermal stability

insulating

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

Compliance is checked by inspection and test in
accordance with 10.2.3.1 of IEC 61439-1.
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12.108.2.3 Properties of
materials — Resistance to heat and fire

insulating

Resistance of insulating materials to heat and fire
shall be according to 8.1.3.2 of IEC 61439-1 : 2011.

Compliance is checked by
manufacturer’s test data or test.

inspection  of

12.108.3 Enclosure Integrity Tests

The enclosure integrity tests shall be according to
5.2.2.4 of IEC 62477-1 : 2016.

NOTE — The enclosure integrity tests specified in
IEC 62477-1 : 2012 include the tests for deflection, steady
force, impact, drop, stress relief, stability, wall or ceiling
mounted equipment, handles, and manual controls
securement test.

12.109 Components Bridging Insulation
12.109.1 General

Components bridging insulation shall comply with
the requirements of the level of insulation, for
example, basic, reinforced or double, they are
bridging.

12.109.2 Isolating Transformers

Isolating transformers, excluding safety isolating
transformers used for signalling, shall comply with
the requirements of G-5.3 of IEC 62368-1 : 2014 or
IEC 61558-1 and IEC 61558-2-4.

Compliance is checked by inspection.
12.109.3 Capacitors

Capacitors bridging isolation barriers shall comply
with 1SO/QC 302400.

13 OVERLOAD AND SHORT CIRCUIT
PROTECTION

This clause of IS 17017 (Part 1) is applicable except
as follows:

Replacement:
13.2 Overload Protection of the Cable Assembly
Not applicable.

13.3 Short-Circuit Protection of the Charging
Cable

Not applicable.
Addition:

13.101 Short-Circuit Protection of the d.c.
Connection

Fora short-circuit supplied by the d.c. electric
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vehicle supply equipment, the d.c. electric vehicle The capacitive discharge is a transient phenomenon in the

supply equipment shall fulfill all of the following range of milliseconds.

requirements: 14 AUTOMATIC RECLOSING OF
a) limit the peak current, including transient PROTECTIVE DEVICES

effects, to 10 kA or less at the contacts of

the vehicle connector for System C: This clause of IS 17017 (Part 1) is not applicable

except for plug and cable connected d.c. electric

b) ||m|t the Izt Value to 1 000 000 AZS or |eSS Vehicle Supply equipmentl

at the contacts of the vehicle connector for

System C; 15 EMERGENCY SWITCHING OR
c) trigger an emergency shutdown within 1's DISCONNECT (OPTIONAL)

after the start of the short-circuit condition This clause of 1S 17017 (Part 1) is applicable.

for System C;
d) disable its d.c. output until the d.c. electric 16 MARKING AND INSTRUCTIONS

vehicle supply equipment has been

inspected and repaired, if needed: This clause of IS 17017 (Part 1) is applicable except

as follows:
e) The power supply circuit of the d.c. electric
vehicle supply equipment shall have a 16.1 Installation Manual of EV Charging
short-circuit current withstand rating (1%t) Stations
according to the values as specified in N
ISO DIS 17409 : 2019 for the different Addition:
systems. The minimum cross-sectional For Systems C,
area of the line conductors shall be
calculated according to equation (3) of a) If coolant is used, for example, for thermal
IS 732 : 2019; and management  system, the installation

manual of the d.c. electric vehicle
supply equipment shall include information
about the coolant properties according to
101.2 of IEC TS 62196-3-1;

f)  An overcurrent protection device shall be
provided in the power supply circuit of the
d.c. electric vehicle supply equipment. The
overcurrent  protection device shall

withstand a peak current according to the b) A standard sign “refer to instruction manual”
values as specified in 1SO 17409 : 2020 for according to 1SO 7010 shall be visibly
the different systems. The section of the attached to the thermal exchange; and
power supply circuit which is protected by c) The name of the coolant shall be visible
this protection device shall be designed attached at the enclosure of the cooling unit.
according to the characteristics of this ] . . .

over-current protection device. The section Compliance is checked by inspection.

of the power supply circuit which is not
protected by this over-current protection
device shall comply with requirement e).

For d.c. electric vehicle supply equipments intended
for fixed installation, the installation manual shall
include information about the protective measure to

For System C, the compliance is tested according to be provided by the installations. If under normal and
A-9.3.18. fault conditions any resulting d.c. component of the

current in the protective conductor may exceed
For a short-circuit supplied by the electric vehicle, 6 mA, a caution notice and the symbol WO0O01 of
the requirements in e) or f) shall be fulfilled. IS 16451 shall be provided in the installation

manual, and the symbol shall be placed on the

If the short-circuit current supplied by the d.c. product. The caution notice shall be

electric vehicle supply equipment is not sufficient

CAUTION — This product can cause a d.c. current
in the protective conductor. Where a residual
current-operated protective device (RCD) is used for
protection against electrical shock, only an RCD of
Type B is allowed on the supply side of this

NOTE — The current peak is a result of the discharge of product. or equivalent (see 6.3.7.5 and 4.4.8 of
the capacitance of the d.c. electric vehicle supply equipment. IEC 62477-1: 2016).

to trip a fuse, if any, within the required time to limit
the 1%t value, the d.c. electric vehicle supply
equipment shall provide an alternative means to
interrupt the short-circuit current.
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NOTE — Symbol denotes caution, please refer to
documentation.

The manufacturer shall recommend a preventative
maintenance program for the replacement of the
cable assembly following, for example, a
predetermined period of time in service and/or
number of charging sessions.

Compliance is checked by inspection of the program
established by the manufacturer.

16.4 Marking of Charging Cable Assemblies
Case B

Not applicable.
Addition:

101 SPECIFIC REQUIREMENTS FOR d.c. EV
SUPPLY EQUIPMENT

101.1 Protection Against Uncontrolled Reverse
Power Flow from Vehicle

The d.c. electric vehicle supply equipment shall be
equipped with a protective means against the
uncontrolled reverse power flow from vehicle.
Uncontrolled power flow does not include
instantaneous reverse power flow, which may occur
with closing of contactors within the tolerances and
duration specified in A-6.2.

101.2 Specific Requirements for Isolated Systems

101.2.1 Operating Ranges for Output Voltage,
Output Current, and Output Power

The manufacturer of the d.c. electric vehicle supply
equipment shall specify the operating range using
the following parameters and indicate them in the
user manual and the installation manual:

a) output voltage range [Vwmin, VMax];

b) output current range [Imin, Imax];

C) maximum output power Puay;

d) ambient operating temperature range; and

€) maximum operating altitude above sea level.

NOTE — IS 17017 (Part 24) specifies the parameters

which shall be communicated to the Electric Vehicle
using digital communication in a specified manner.

The ambient operating temperature range shall at
least cover the range from — 5 °C to + 55 °C.

The maximum operating altitude above sea level
shall not be less than 1 000 m above sea level.
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The manufacturer of the dual gun d.c. electric
vehicle supply equipment may specify one or more
additional operating ranges of the d.c. electric
vehicle supply equipment by specifying:

a) an ambient operating temperature range
wider than the one referred to above; and/or

b) a maximum operating altitude above sea
level higher than the one referred to above.

In such a case, the other parameter ranges applicable
for those/this additional operating range(s) may
deviate from the ones referred to above, for example,
as under:

a) an output voltage range smaller than the
one referred to above; and/or

b) an output current range smaller than the
one referred to above; and/or

c) a maximum output power smaller than the
one referred to above.

The d.c. electric vehicle supply equipment shall be
able to provide electrical energy with an output
quality as specified in 101.2.2 within each operating
range specified in such a way, in particular with the
output voltage request from the electric vehicle
being in the range [Vwmin, Vmax] and the output current
request from the electric vehicle being in the range
[Imin, Imax], @and the output power not exceeding Pmax.

The d.c. electric vehicle supply equipment shall not
exceed its specified maximum output power, even if
the power requested by the electric vehicle is beyond
the maximum output power of d.c. electric vehicle
supply equipment.

The d.c. electric vehicle supply equipment may also
be able to operate below the lower limit of a
specified operating range, that is provide output
current less than given by Inin Or output voltage less
than given by Vwin, Without the need to fulfil all
requirements given in 101.2.

101.2.2 Output Voltage and Current Tolerance
101.2.2.1 Output current regulation in CCC

Requirements for output current regulation in CCC
are specified in A-6.4.

Compliance for System C is checked by A-9.3.12.
101.2.2.2 Output voltage regulation in CVC

For CVC, the maximum voltage deviation during
pre-charge state and during charging of the
vehicle/traction battery shall not exceed + 5 percent
of the requested voltage, or £ 2 percent of the
maximum rated voltage of the d.c. electric vehicle
supply equipment, whichever deviation is smaller
(see Fig. 10).
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FIG. 10 VOLTAGE TOLERANCES

These requirements are for System C.

Compliance is checked by the tests in A-9.3.13.

NOTES

1 The current ripple is not specified within the CVVC mode
as it depends on the impedance between the d.c. output and
the electric vehicle battery, which is not defined in
1ISO 17409.

2 The current requirements of CCC mode like regulation
(see 101.2.2.1) and control delay (see 101.2.3) are not
applicable in CVC mode, which leads to undefined current
behaviour within the CVC mode.

The electric vehicle can prevent the d.c. electric
vehicle supply equipment from unintentionally
entering the CVC mode during charging as this can
lead to large current ripples when the battery is
attached or it can lead to no current if the requested
voltage minus the voltage deviation is below the
battery voltage. When the electric vehicle battery is
attached to the d.c. output, the CVC mode can be
avoided by requesting a voltage of at least
V compensation above the battery voltage.

VEV target > VCompensation + VBattery
VCompensation = VDeviation + Vrip + VEV_drop + VMargin

Vpbeviation = Min (2 percent X Vrared, 5 percent
X Vev target)

Viip = max (5 'V, 1 percent X Vev target)
Vev_drop = loutput X Zev (loutpur)
where

= voltage request coming from
the electric vehicle;

VEV target
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voltage the electric vehicle to
be added to prevent CVC
mode;

Vgattery = voltage of the electric vehicle
battery;

VDeviation = deviation on
voltage;

Viip = ripple on the d.c. output;

VEV_drop = voltage drop between the d.c.
output and the wvehicle
battery;

VMargin = voltage margin chosen by the
electric vehicle
manufacturer;

VRated = rated output voltage of the
d.c. electric vehicle supply
equipment;

loutput = d.c. Output current of the d.c.

electric  vehicle  supply

equipment; and

impedance of the electric

vehicle at the d.c. output

current.

VCompensation =

the output

Zev (|Output) =

VDevia[ion + Vrip |S 30 V a.t l OOO V
101.2.3 Control Delay of Charging Current in CCC

The d.c. Electric Vehicle supply equipment shall
control the output current within 1s after
acknowledging reception of the request from the
vehicle according to IS 17017 (Part 24), with a
current control accuracy specified in 101.2.2.1, and
with a changing rate dlmin 0f 20 A/s or more.
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If the vehicle requests a target current IN, which
shows deviation lower than or equal to 20 A
compared to the base current value 10, the output
current of d.c. electric vehicle supply equipment
shall be within the tolerance limits given in
101.2.2.1 within a delay time of 1 s after
acknowledging reception of the request from the
vehicle according to 1S 17017 (Part 24).

If the vehicle requests any target current IN, which
shows deviation higher than 20 A compared to the
base current value 10, the output current of d.c.
electric vehicle supply equipment shall be within the
tolerance limits given in 101.2.2.1 within a delay
time Td as defined in formula (4), and as shown in
Fig. 11.

T <‘ IN_IO‘

g <
dImin
- >
for ‘ =T, ‘_ZOA .4
where
Td = control delay of charging current;
IN = value for the target current;
10 =value for the base current, that is output

AN
V4

Current (A)

requested target current

current at the time of new request; and

dlmin = minimum current change rate.

[ =to | = absolute value of the difference between
IN and 10.

For System C, see A-9.3.14.
101.2.4 Descending Rate of Charging Current

The descending rates for error shutdown and
emergency shutdown shall be according to A-3.4
and A-3.5 for System C.

For compliance of System C, see A-9.3.15.

101.2.5 Periodic and Random Deviation (Current
Ripple)

Current ripple of d.c. Electric Vehicle supply
equipment during current regulation shall not
exceed the limit as defined in Table 9. Measurement
shall be made at maximum rated power and rated
current, or in the worst case where the output voltage
and output current correspond theoretically to the
maximum current ripple. The current ripple is not
included in the tolerance defined in 101.2.2.1.

The artificial load according to Fig. 17 shall be used.

A N —
' v

*25Aforly<50A
£5 % of I for Iy >=50 A

instantanueous output current

"4

Time (s)

FIG. 11 STEP RESPONSE FOR CONSTANT VALUE CONTROL
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Table 9 Current Ripple Limit of d.c. EV Supply Equipment
(Clause 101.2.5)

Sl No. Limit? Frequency
1) ) ®)
i) 1.5 App frequency band above 0 Hz and below 10 Hz
i) 6 App frequency band above 0 Hz and below 5 kHz
iii) 9 App frequency band above 0 Hz and below 150 kHz

NOTE — The upper value of each frequency band (10 Hz, 5 kHz and 150 kHz) is the cut-off frequency

(- 3.0 dB) of first order low-pass filter.

Compliance for System C is checked by A-9.3.12.

101.2.6 Periodic and Random Deviation (Voltage
Ripple in CVC)

For requested output voltage up to 500V, the
maximum voltage ripple in normal operation and
precharge, if applicable, shall not exceed + 5 V.

For requested output voltage above 500 V, the
maximum voltage ripple in normal operation and
precharge, if applicable, shall not exceed £ 1 percent
of the requested Output voltage.

The maximum voltage slew rate in normal operation
shall not exceed + 20 VV/ms.

For explanation of terms, see Fig. 12.
Compliance is checked by the test in A-9.3.13.

For CVC, when the vehicle battery is not connected:
under consideration.

101.2.7 Load Dump

If the vehicle contactors open while the vehicle is
being charged at the maximum current of the d.c.

Electric Vehicle supply equipment, the output
voltage shall not exceed the limit specified for each
system in A-6.2.

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

Compliance for System C is checked by A-9.3.9.

101.3 Specific Requirement for Multiple d.c.
Outputs

The specific requirements for the multiple d.c.
outputs are provided in Annex C.

101.4 Specific Requirement for Charging with
Thermal Management System

This clause is applicable for System C.

For charging with thermal management system, the
d.c. Electric Vehicle supply equipment shall be
equipped with a cable assembly according to
IEC TS 62196-3-1.

/DC output voltage ~
uuuuuu m
voltage deviation
Maximum ripple voliage
o I deviation See 101.2.1.2.2
voltag
s
DC output voltage
volt =

maximum slew rate of 20 V/ms

FI1G.12 MAXIMUM RATINGS FOR VOLTAGE DYNAMICS

2 difference between positive peak top and negative peak top at full scale output.
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101.4.1 Temperature Limits and Self-Diagnostics

101.4.1.1 Temperature of the d.c. contact assembly
of the vehicle connector

The d.c. electric vehicle supply equipment shall
ensure that the temperature of the d.c. contact
assembly of the vehicle connector complies with the
following requirements under the operating ambient
temperature up to 55 °C.

a) The absolute temperature of the d.c. contact
assembly shall not exceed 90 °C;

b) The surface temperature of the cable
assembly shall not exceed the temperature
limits according to 16.5 of IS17017
(Part 2/Sec 1); and

c¢) If a thermal sensing providing temperature
values is implemented in the attached
vehicle connector, the d.c. electric vehicle
supply equipment shall evaluate the
measured values of the thermal sensing
device at each d.c. contact assembly.

101.4.1.2 Requirements for self-diagnostics
function for thermal management system

The d.c. electric vehicle supply equipment manufacturer
shall provide a FMEA according to IEC 60812.

The d.c. electric vehicle supply equipment shall
provide appropriate means to reduce the likelihood
of a hazard occurring in case of a first fault in the
thermal management system, for example, by
double or reinforced insulation, flow rate, pressure,
temperature, level of coolant, etc.

In case of a thermal exchange device or thermal
transport device failure (for example, failure of
cooling pump, jammed cooling hose), the d.c.
electric vehicle supply equipment shall either stop
operation or reduce the available current to value for
operation without thermal exchange and/or thermal
transport, if such a value is given by the cable
assembly manufacturer. The d.c. electric vehicle
supply equipment shall transmit it to vehicle via
digital communication.

In case of a thermal sensing fault, see 101.4.2.3.

Compliance is checked by inspection and test in
101.4.3.4.

101.4.2 Temperature Monitoring
101.4.2.1 General

The d.c. electric vehicle supply equipment, using
cable assembly providing thermal sensing data, shall
have measures to continually monitor the provided
temperature data.
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The d.c. electric vehicle supply equipment shall
continually monitor the temperature data of the d.c.
contact assemblies during the complete charging
sequence.

101.4.2.2 Overtemperature handling

If the measured temperature at one or both d.c.
contact assemblies exceeds 90 °C, the d.c. electric
vehicle supply equipment shall trigger an error
shutdown sequence within 9 s according to A-3.4 for
System C.

Compliance is checked by test in 101.4.3.3.

If three consecutive error shutdowns occur due to
temperature exceeding 90 °C at one or both d.c.
contacts, the d.c. electric vehicle supply equipment
shall not start a new supply process until serviced.

Compliance is and

measurement.

101.4.2.3 Check of the plausibility of the values
provided by the thermal sensing devices

checked by inspection

A plausibility check of the thermal sensing devices
of the vehicle connector shall be done prior to each
charging session. If the plausibility check fails, the
d.c. electric vehicle supply equipment shall:

a) only operate under the current assigned by
the manufacturer of the cable assembly for
operation without thermal exchange and/or
thermal transport; and

b) not start a new supply process until serviced
(for System C only).

Compliance is checked by inspection and test in
101.4.3.6.

If the thermal sensing of a d.c. contact assembly
sends no or an implausible signal during charging,
the d.c. electric vehicle Supply equipment shall:

a) trigger an error shutdown according to
A-3.4 within 9 s after the occurrence of the
fault.

Compliance is checked by inspection and test in
101.4.3.7.

101.4.3 Tests for Thermal Management System
Performance of the d.c. EV supply equipment

101.4.3.1 General

For all tests, thermal stabilisation is considered to
have occurred when three successive readings, taken
at intervals not less than 10 min, indicate no increase
greater than 2 K.



The test current is the rated current according to the
device under test (DUT) manufacturer’s data sheet,
if not stated otherwise.

The DUT for these tests is the d.c. electric vehicle
supply equipment.

A system specific vehicle simulator equipped with a
current sink shall be used for all tests in this clause.

Each test shall be performed with a corresponding
test accessory, called reference device (RD), which
mates with the vehicle connector.

The material for all reference devices shall be
Cu-ETP.

125 max.
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For System C, all tests, except the test of
overtemperature handling according to 101.4.3.3,
shall be performed with a RD according to Fig. 13
and a test arrangement according to Fig. 14. The test
for overtemperature handling according to 101.4.3.3
shall be performed with a RD according to Fig. 15
and a test arrangement according to Fig. 17.

The contact resistances of the reference devices,
including d.c. contact, contact body, mechanical
joining and 150 mm of the attached conductor,
measured by four-terminal sensing according to
Fig. 13 shall comply with the values indicated in
Table 10.

150+2

Key

@ Reference temperature sensor

@) d.c. power contact according to standard sheet 3-1Va (configuration FF) of IS 17017 (Part 2/Sec 3)

18 mm £ 1 mm for configuration FF
To be determined by the manufacturer
Length of attached conductor (see Table 15)

- O0wW>

Resistance measurement (see Table 15 for values)

Conductor cross-section (depending on the test current, see Table 15)

F1G. 13 REFERENCE DEVICEC_0

37



IS 17017 (Part 30) : 2024

R

Key
0) Reference device C_0
® DUT
® d.c. electric vehicle Supply equipment with thermal exchange and thermal transfer, if any
@ Vehicle simulator with current sink
A Conductor cross-section (depending on the test current, see Table 15)
| Length of attached conductor (see Table 15)
Irest Test current
T S+ T_S- Thermal sensing device inside vehicle connector at d.c. + and d.c. —
FIG. 14 TEST ARRANGEMENT C_0
1204 o
A
B f/‘
T ____. ] /1 \
-' «%%f ] . « - 1.
S S — ‘ \ §
/I
Key
®  Reference temperature sensor
® d.c. power contact according to standard sheet 3-1Va (configuration FF) of IS 17017 (Part 2/Sec 3) : 2020
® Heating unit
A To be determined by the manufacturer
B  18+1 mm for configuration FF
C  To be determined by the manufacturer

D The diameter and length of termination (@12 and 120) are recommended values.

FIG. 15 REFERENCE DEVICEC_1
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- —

d.c. Electric Vehicle Supply equipment with thermal exchange and thermal transfer, if any

Key

0 Reference device C_0

® DUT

®

@ Vehicle simulator with current sink

A Conductor cross-section (depending on the test current, see Table 15)
I Length of attached conductor (see Table 15)

ITest Test current

T S+, T_S-  Thermal sensing device inside vehicle connector at d.c.+ and d.c.—

FIG. 16 TEST ARRANGEMENT C_1

Values for wiring cross section and cable length are specified in Table 10.
Table 10 Values for Parameter A, L and R
(Clause 101.4.3.1)

SINo. Parameter  Description Value Rated current Resistance (u€)
(A Max)
System C System C
1) ) 3) (4) ®) (6)

i) A Conductor 35 mm2 100 (under consideration)
ii) crosssection 50 mmz 200 123 to 128
iii) 60 mm?2 250 91 to 96
iv) 70 mm? 300
) 95 mm?2 400 6510 70
vi) 120 mm? 500 57 to 62

vii) 150 mm2 -
viii) | Cable length 2m -

101.4.3.2 Thermal management system performance
test

This test is applicable for d.c. electric vehicle supply
equipments according to System C using a thermal
management system.
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For System C, the test is performed with a RD
according to Fig.13 and a test arrangement

according to Fig. 14.

The DUT shall be stored for at least 2 h at

(55 + 4) °C.
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The test shall be executed at rated current and may
be executed at the minimum output voltage of the
DUT.

Once thermal stabilisation has been reached, the
DUT shall be operated at rated current and may be
operated at the minimum output voltage for an
additional 60 min.

Then the current shall be reduced to less than 2 A.

The temperatures measured by the reference
temperature sensors of the reference devices shall be
monitored with one or more samples per second
throughout the test.

This test is passed, if:

a) the d.c. electric vehicle supply equipment
performs the supply process without any
errors;

b) the measured temperatures by the reference
temperature sensors do not exceed 90 °C;
and

c) the temperature limits according to 16.5 of
IS 17017 (Part 2/Sec 1) : 2020 are not
exceeded at any touchable and graspable
surface of the DUT (for system C only).

101.4.3.3 Tests of overtemperature handling

This test is applicable for d.c. electric vehicle supply
equipment according to System C.

For System C, the test is performed with a RD
according to Fig.15 and a test arrangement
according to Fig. 16.

The DUT shall be stored for at least 2 h at
55°C+4°C

The test shall be executed at rated current and may
be executed at the minimum Output voltage of the
DUT.

The test shall be executed as follows:

a) Once thermal stabilization has been reached,
the over-temperature of the vehicle
connector is stimulated by applying heat
power ensuring a constant temperature rise
of 2.5 K/min = 0.5 K/min (measured by the
reference temperature sensor) on the d.c. +
contact;

b) The test shall be stopped if the temperature
as measured by the reference temperature
sensor reaches 95 °C; and

c) The test shall be repeated with applying heat
power on the d.c. — contact

This test is passed, if one of the following
requirements is fulfilled:

a) The d.c. electric vehicle supply equipment
performs an error shutdown sequence
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according to A-3.4 for System C within 9 s
after the reference temperature sensor
signals a temperature of more than 90 °C;
or

b) The d.c. electric vehicle supply equipment
reduces the output current (less than 2 A)
before the temperature measured by the
reference temperature sensor reaches 90 °C.

The test shall be performed two consecutive times.

101.4.3.4 Test for self-diagnostics function for
thermal management system

For System C, the test is performed with a RD
according to Fig.13 and a test arrangement
according to Fig. 14.

The DUT shall be stored for at least 2 h at
55°C+4°C.

The test shall be executed at rated current and may
be executed at the minimum output voltage of the
DUT.

The test shall be executed for the following test
sequences:

a) Once thermal stabilization has been
reached, the thermal transport device, for
example, cooling pump, shall be switched
off; and

b) Once thermal stabilization has been
reached, the thermal exchange device, for
example, cooling unit, shall be switched off.

After switching off the corresponding device, the
DUT shall be operated for an additional 60 min.

This test is passed if:

a) the measured temperatures by the reference
temperature sensors do not exceed 90 °C;
and

b) the temperature limits according to 16.5 of
IS 17017 (Part 2/Sec 1) : 2020 are not
exceeded at any touchable and graspable
surface of the DUT (for System C only)

NOTE — Pass criteria can be achieved by reducing
the available output current.

101.4.3.5 Test for availability of thermal sensing
devices — General

For System C, the test is performed with a RD
according to Fig.13 and a test arrangement
according to Fig. 14.

The DUT shall be equipped with a disconnecting
device in each signalling path of thermal sensing.

Tests shall be conducted for each of the following
test setups:



a) signalling path of thermal sensing on d.c. +
contact open and signalling path of thermal
sensing on d.c. — contact closed; and

b) signalling path of thermal sensing on d.c. +
contact closed and signalling path of
thermal sensing on d.c. — contact open.

101.4.3.6 Test for availability of thermal sensing
devices before charging

The availability of each thermal sensing device shall
be checked before each charging session.

After setting the disconnecting devices in the
positions according to 101.4.3.5, a charging session
shall be initiated.

This test is passed if the DUT does not start a supply
process until serviced (for System C only).

101.4.3.7 Test for availability of thermal sensing
devices during charging

The DUT shall be operated at rated current and may
be operated at the minimum output voltage.

Then the disconnecting devices shall be set in the
positions according to 101.4.3.5.

This test is passed if:

a) trigger an error shutdown according to
A-3.4 within 9 s after the occurrence of the
fault (for System C only)

101.5 Specific Requirements for Temperature
Controlled Charging

The d.c. electric vehicle supply equipment may
allow a boost current exceeding the rated current of
the cable assembly based on agreement between
cable assembly manufacturer and d.c. electric
vehicle supply equipment manufacturer as long as
the temperature requirement of the d.c. contact
assembly according to 101.4.1.1 is fulfilled for the
condition required by the d.c. electric vehicle supply
equipment manufacturer. The boost current shall not
exceed the maximum rated current for each system
according to Table 108 in IEC TS 62196-3-1 : 2020.

Temperature controlled charging shall be mutually
agreed between manufacturers of the d.c. electric
vehicle supply equipment and the cable assembly.

Compliance is checked by inspection and test in
101.4.3.2.

This clause is applicable for System C.
102 TEST REQUIREMENTS
102.1 Technical Data

The following information from the manufacturer
shall be provided for compliance test:

a) operating points (102.2.4);
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b) operating temperature range;
c) operating humidity range; and
d) a.c. supply voltage.

In addition to above, the information on additional
operating points with a maximum output ripple, if
any, shall be provided for System C.

102.2 General Test Conditions
102.2.1 Ambient Test Conditions
102.2.1.1 Environmental conditions

Unless otherwise specified, all tests shall be carried
out under the following test conditions:

a) temperature: (25 = 10) °C;

b) atmospheric pressure: 86 kPa to 106 kPa
(86 kPa); and

c) relative humidity:10 percent to 90 percent
(without condensation).

102.2.1.2 Test power requirements

Power to the tested device shall be according to
IS 12360, if designed to be supplied by utility supply
network:

a) a.c. power frequency: 50 Hz + 0.5 Hz;

b) a.c. power voltage: 240/415 V =
10 percent;

c) d.c. component on a.c. power: the offset
less than 2 percent of the peak value;

d) degree of voltage unbalance on a.c. power:
less than 5 percent; and

e) a.c. power waveform: sinusoidal, with a
distortion factor less than 8 percent.

102.2.2 Measuring Instruments

The characteristics of the measuring equipment shall
be suitable to verify the specified values in the
corresponding test items.

The equipment for measurement of voltage, current,
temperature and time shall be according to
IS/ISO/IEC 17025 and IEC Guide 115.

102.2.3 Test Load

An artificial load such as a resistive load, an
electronic load and a voltage source (for example,
battery) shall be used. An electronic load operating
under constant resistance mode is not considered as
a resistive load. The artificial load requires an
additional vehicle control simulator to establish
analogue interface and/or digital communication
with the d.c. electric vehicle supply equipment.

Unless otherwise specified, a resistive load or an
electronic load shall be used for the compliance tests.
An example of the test load, represented by a
simplified equivalent circuit diagram, is shown in
Fig. 17.
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Key

Cx
Cy+
Cy-
Cc2

U1
V1
VO

R1,
R4

10 S0
DC+ o— il ——e o :\ Py
L1 31 Cy+
* S3 —_—
"1 Cx R4 PE
R3 |
Vo C) v =
Cy-
R1
R5 Sb Sa I3
— 1" "
u1T<> R2
] | c2
DC- o

X-capacitor (positive-negative) 11 Emulated current to traction battery
Y-capacitor (positive-earth) 13 Emulated current to auxiliary load
Y-capacitor (negative-earth) L1 Inductor
capacitor for emulating traction battery R3 Resistor for emulating auxiliary load
Output current of d.c. electric vehicle supply R5 Current-limiting resistor for Ul
equipment
Electronic load/controlled voltage source PE Protective conductor
Ideal voltage source S0, S1, Contactor (switch)
Output voltage of d.c. electric vehicle supply S3, Sa,
equipment Sb

R2  Variable resistor to set operating voltage point
Resistor for emulating the voltage surge between positive-negative, positive-earth and negative-earth

FIG. 17 EXAMPLE OF ARTIFICIAL LOAD

NOTE — The simplified equivalent circuit diagram of the charging circuitry in Fig. 17 is used for specifying the test conditions relevant
to the test cases contained in this document, for example, present voltage and internal resistance of the electric vehicle battery. Only
those electric properties of the electric vehicle charging circuitry are modelled that are relevant for checking conformity of an d.c. electric
vehicle supply equipment with the requirements in this document. Properties of the charging circuitry of a real electric vehicle which
are not relevant for checking conformity are not modelled by this diagram. It is important to note that this diagram does not mandate
how a real test bench implements the electrical properties of the electric vehicle charging circuitry that are relevant for a specific test
case. It is rather recommended to use a battery simulator to implement these properties, but it needs to be ensured that the test conditions
given in the test case specifications are obeyed.

Recommended circuit parameters of the test load for each system are shown in Table 11.
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Table 11 Recommended Circuit Parameters of the Test Load
(Clause 102.2.3)

SI No. Symbol System C
1) ) @)
i) L1 0H
i) Cx 470 pF
iii) Cy+/- 2 uF
iv) c2 5600 uF
V) SO As specified in respective test
vi) S1 As specified in respective test
vii) S3 As specified in respective test
viii) Sa Closed
iX) Sh Open
X) R1 Variable 50 mQ to 100 mQ
Xi) R2 Variable 0.1 mQ to 2 mQ
Xii) R3 10 Q (up to 500 V)
50 Q (500 V to 1 000 V)
Xiii) R4 50 Q
Xiv) RS Not used
XV) Ul Not used
XVi) Vi 0Vto1000V
102.2.4 Testing Point OPS5 and OP6 used as testing points in 101.2.1.
102.2.4.1 Definition If the d.c. electric vehicle supply equipment shows
) . any discontinuous behaviour in its operating range,
Fig. 18 shows the range of operating voltage and for example, in case of cascaded architecture of
current whlclj can be output (_)btalned by the d.c. power modules, it might be necessary to add
electric vehicle supply equipment, and some additional testing points OPn.

specific operating points OP1, OP2, OP3, OP4,
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VA
OoP2 OP3
VEVSE max o . e — 1
|
I:)max
/ |
|
OP6 OP4
VEVSE m|d I LI T .’:
OPn
[
OP1 OP5
VEVSE min O ' .
~
7
IEVSE min IEVSE mid IEVSE max
Key
levsemax  Maximum operating current of d.c. electric vehicle OP1 Vevse min and lgvse min
supply equipment
IEVSE mid (levse max + levse min)/2 OP2 VEevsE max @nd levse min
lEVSE min minimum operating current of d.c. electric vehicle OP3 VevsE max and Pmax
supply equipment
Vevsemax  Maximum operating voltage of d.c. electric vehicle OP4 levse max and Pmax
supply equipment
Vevsemid  (Vevse max + Veyse min) / 2 OP5 VEevsE min @nd levse max
Vevsemin  Minimum operating voltage of d.c. electric vehicle OP6 Vevse mid and levse mid
supply equipment
OP operating point
OPn voltage and current depending on test conditions

FIG. 18 OPERATING POINTS
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ANNEX A
(Clause 1, 6.3.1.116 and 7.1.101)
d.c. EV SUPPLY EQUIPMENT OF SYSTEM C OF DUAL GUN

A-1 GENERAL

This annex provides specific requirements for d.c.
electric vehicle supply equipments for use with
System C (hereinafter, also referred to as ‘d.c.
charger’). System C is a Mode 4 charging system.
The maximum system output voltage shall be
limited to 1 000 V d.c. or less dependent on the
components of the system.

A-2 COMMUNICATION

The general definitions and functions of
the proximity pilot (PP) and control pilot
(CP) — signals/contacts are according to
IS 17017 (Part 1) : 2018 (including detailed resistor
definitions in Table 12 and Table 13) with the
specific resistor value for configuration FF given in
Table 13. A CP duty cycle of 5 percent shall be used
for each charging gun according to Annex A of
IS 17017 (Part 1) : 2018.

Charge control communications between the d.c.
electric vehicle supply equipment and the electric

vehicle shall comply with IS 17017(Part 24).

The physical layer for charge control
communications shall comply with 1S/1SO 15118-3.

Contact assignments of the different connectors are
specified in IS 17017 (Part 2/Sec 3) : 2020.

Charge control communications shall comply with
DIN SPEC 70121. Charge control communications
shall also comply with 1S/ISO 15118-2.

For automatic connection systems, the proximity
pilot function is not required and communication
can be carried out on a wireless physical layer
according to IS/1ISO 15118-6, IS/1ISO 15118-7 and
IS/ISO 15118-8.

The interface circuit of Fig. 19 shall be used for
configuration FF.

The switch Sy, is optional for the electric vehicle to
implement depending on its strategy to detect PE
loss (see A-4.9).

Table 12 d.c. Couplers for Combined Charging System

(Clause A-1)
S| No. d.c. Couplers for Combined Charging System
1) (2)

i) Configuration FF according to IS 17017 (Part 2/Sec 3) : 2020

i) Autoconnect charging device

Table 13 Definition of Proximity Resistor for Configuration FF

(Clause A-2)

SI No. Proximity Resistor
[Rc as per IS 17017
(Part 1) : 2018]

) )

Maximum Current  d.c. Connector
for a.c. Charging

®) (4)

i) 1500 V

Not applicable

Configuration FF
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FIG. 19 INTERFACE COMPONENTS FOR CONFIGURATION FF

A-3 PROCESS OF ENERGY SUPPLY
A-3.1 General

The process of supplying energy to the electric
vehicle by the d.c. electric vehicle supply equipment
is initiated and controlled by the messages sent over
HLC and shall follow the sequences shown in
Fig. 21, Fig. 22, Fig. 23, and Fig. 24. For normal
start up, normal shutdown, d.c. electric vehicle
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supply equipment and electric vehicle initiated error
shutdown, d.c. electric vehicle supply equipment
initiated error or emergency shutdown and electric
vehicle initiated error shutdown. electric vehicle
initiated error shutdown shall also comply with the
requirements of DIN SPEC 70121.

The messages described in DIN SPEC 70121 : 2014
and 1S/1ISO 15118-2 : 2014 are abbreviated in the
sequence diagrams with numbers (see Table 14).
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Table 14 Message Mapping for Sequence Diagram

(Clause A-3.1)

Phase Message No. DIN Spec 70121 : 2014 /1S/I1SO 15118-2 : 2014
Data-link SLAC SLAC messages
SDP sdp messages
Oa Supported app protocol req
Ob Supported app protocol req
- The electric vehicle messages requests concerning session setup, services,
2 la- Xa authentication, payment options and value added services (if supported by
8 the negotiated application layer protocol).
=
= The EVSE messages respond concerning session setup, services,
- 1b - Xb authentication, payment options and value added services (if supported by
the negotiated application layer protocol).
3a Charge parameter discovery req
3b Charge parameter discovery res
4a Cable check req
?%, 4b Cable check res
S o
2 g 5a Pre charge req
O <
S < 5b Pre charge res
8 a _
= 6a Power delivery req
[
6b Power delivery res
- 7a Current demand req
Y
é 7b Current demand res
|_
3 8a Power delivery req
)
T 8b Power delivery res
g 9a Welding detection req
s 2 9b Welding detection res
o X
[S]
g 2 10a Sessions top req
==
g 10b Sessions top res

NOTE — The sequence diagram is applicable for both the charging the guns.

Example of charging sequence and description are shown in Fig. 20 and Table 18.
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Stage: Stage 1 Stage 2 Description
« The change from State 1 to State 2 indicates the change in the
State 1 charging stage. For example, from Initialization to Insulation check.
. . s The HLC process, which requires messages A, starts before t1 and
Signal 1 1 State 2 : : finishes after t1
g | I 1 e The blue arrow at t0 indicates that the change from State 1 to State 2
a , : : triggers the HLC messages A
Fg=e w I 1 ¢ The blue arrow at t2 indicates that the HLC message Xb friggers the
: : : state change in Signal 2
I [ 1
| I s« During Stage 1 (before t0), Signal 2 can be Enabled or Disabled
i ! (hashed section). Disabled is recommended
Signal 2 Disabled Enabled Disabled |« The blue arow at t1 indicates that the change from Disabled to
_i_ Enabled triggers the state change in Signal 3. Other requirements
| I 1 may be necessary/mandatory.
I 1 1
1 T I
: ! ! ! + The change from State X to State Y may be executed at t0, but it
Signal 3 State X ‘L State X/Y Stat_e Y : shall be executed before t2.
Il 1 1
L : : e The changes in the digital value shall be communicated via HLC at t1
P . _ ] ] and onwards. E g. insulation status.
Digital value 1 Invalid Valid : : « The specific content of the messages shall be according to the
| I I selected communication standard
} : : + The changes in the digital value shall be communicated via HLC at t1
Digital value 2 | | I and onwards. E.g. maximum voltage, maximum current
I ! ! . e value can be updated, according to the selected communication
9 - Thi | b dated rding to th lected icati
[ : : standard
T T T
| I 1 1
to t1 t2 t3
FI1G. 20 EXAMPLE OF CHARGING SEQUENCE
Table 15 Example of Sequence Description
(Clause A-3.1)
SINo.  Timestamp Description: Explanation Charge Sequence

)

©)

ta > tb

» ta
Ta

tb »

* Events executed before reaching ta.

« Events that shall be executed at ta.

* The events executed at this timestamp shall be completed before reaching the next timestamp.

» Events that shall be executed between ta and tb.

» The events inside a timeframe (between ta and tb) shall be executed in any order and
completed before reaching the next timestamp if they do not have a time constraint (indicated

with within).

« If the event within a timeframe has a time constraint (within), then tb is the moment that this

event is executed.

« Events that shall be executed from tb onwards in any order
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A-3.2 Normal Start Up

Sequence diagram and description for normal start up are shown in Fig. 21 and Table 16.

Normal Startup
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EVSE (SECC-1) EV (BMS) EVSE (SECC-2)
Unplugged ( CP State A with 100% Duty Cycle )

Plugged ( CP State B with 100% Duty Cycle )

( CP State B with 5% Duty Cycle )

‘t’ seconds
difference
between start

of two PWM ( CP State B with 5% Duty Cycle )

BEGEIS

SLAC messages

‘t’ seconds
difference is
observed
between SLAC
SEGEIS

SLAAC & SDP messages
‘t’ seconds

difference is
observed SLAAC & SDP messages
between ‘
SLAAC & SDP
SEGELS

supportedAppProtocolReq

‘t’ seconds
difference is
observed
between
supportedApp
Protocol
message

supportedAppProtocolRes

supportedAppProtocolReq

supportedAppProtocolRes

SessionSetupReq

‘t’ seconds
difference is SessionSetupRes
observed
between SesionSetupReq
SessionSetup
message SessionSetupRes

ServiceDiscoveryReq

‘t’ seconds
difference is ServiceDiscoveryRes
observed

between ServiceDiscoveryReq
ServiceDiscov

ery message ServiceDiscoveryRes

ServicePaymentSelectionReq

‘t’ seconds

difference is ServicePaymentSelectionRes
observed
between

ServicePayme

ntSelection ServicePaymentSelectionRes
message

ServicePaymentSelectionReq

ContractAuthenticationReq

‘t’ seconds
difference is ContractAuthenticationRes

observed
between
ContractAuthe
ntication
message

ContractAuthenticationReq

ContractAuthenticationRes

ChargeParameterDiscoveryReq

‘t" seconds ChargeParameterDiscoveryRes
difference is

observed
between CPD

ChargeParameterDiscoveryReq

message ChargeParameterDiscoveryRes
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‘t’ seconds
difference
between
closing of S2
switch

‘t’ seconds
difference is
covered by
Dummy
Insulation
Check on Gun-

simultaneously

PowerDelivery
Start occurs
simultaneously

CurrentDemand
occurs
simultaneously

PowerDelivery
Stop occurs
simultaneously

WeldingDetection
occurs
simultaneously

SessionSetup
occurs
simultaneously

Charging stops

( CP State C with 5% Duty Cycle)
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( CP State C with 5% Duty Cycle)

CableCheckReq
CableCheckReq
CableCheckRes CableCheckRes
PrechargeReq PrechargeReq
PrechargeRes PrechargeRes

PowerDeliveryReq

PowerDeliveryReq

PowerDeliveryRes

PowerDeliveryRes

CurrentDemandReq

CurrentDemandReq

CurrentDemandRes

CurrentDemandRes

PowerDeliveryReq

PowerDeliveryReq

PowerDeliveryRes

PowerDeliveryRes

WeldingDetectionReq

WeldingDetectionReq

WeldingDetectionRes

WeldingDetectionRes

SessionSetupReq

SessionSetupReq

SessionSetupRes

SessionSetupRes

( CP State B with 100% Duty Cycle )

( CP State B with 100% Duty Cycle )

FIG. 21 SEQUENCE DIAGRAM FOR NORMAL START UP
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Table 16 Sequence Description for Normal Start up (1 of 2)
(Clause A-3.2)

Sl No.

Timestamp

Sequence Description for Normal Start Up

)

2

®3)

» t0

* The EVSE shall check if the d.c. output voltage is less than 60 V and shall not allow to start a
supply session if 60 V is exceeded. see A-4.5.

t0

* The vehicle connector is plugged into the electric vehicle inlet, which changes the CP state from
AtoB.

« After the CP state changed to B, the electric vehicle may lock the vehicle connector in its inlet.

« After the CP state changed to B, the EVSE insulation monitoring device shall stop.

* After the CP state changed to B, the electric vehicle may try to set up a data link as defined in
IS 17017 (Part 24).

i)

tl

» The EVSE shall turn on its CP oscillator if the EVSE is ready to charge and if it not already
turned on.

iv)

tl » t2

* The electric vehicle shall establish the data link as defined in the IS 17017 (Part 24) after it has
verified that the EVSE has turned on its CP oscillator.

* High level communication (V2G) starts by the negotiation of an appropriate application layer
protocol between the electric vehicle <0a> and EVSE <0b>.

* The electric vehicle and EVSE exchange messages pairs concerning session setup, services,
authentication, payment options and value added services (if supported by the negotiated
application layer protocol).

t2

 The electric vehicle sends its electric vehicle maximum voltage limit and electric vehicle
maximum current limit (amongst other parameters) for d.c. supply output current and voltage
with chargeparameterdiscoveryreq <3a>.

vi)

2 t3

e The minimum and maximum values of the EVSE are sent to the electric vehicle with
chargeparameterdiscoveryres <3b>.

» The EVSE shall check if the d.c. output voltage is less than 60 V and shall trigger an error
shutdown if 60 V is exceeded. See A-4.5.

» The compatibility check is performed by the EVSE. The result (response code = ‘OK” or
‘FAILED_wrongchargeparameter’) and status (‘EVSE processing’ = ‘ongoing’ or ‘finished”)
shall be sent to the electric vehicle with charge parameter discovery res <3b>.

* After alignment of all parameters, the EVSE responds with parameter ‘EVSE processing’ =
“finished’ in charge parameter discovery res <3b>.

vii)

t3

« If the electric vehicle and EVSE are not compatible, then the electric vehicle shall not go to
ready and will transfer to step t107 in the normal shutdown sequence.

* The electric vehicle shall lock the vehicle connector in its inlet before changing the CP to state
CorD.

* The electric vehicle shall stop its insulation monitoring device, if any.

viii)

t4

« After the electric vehicle has stopped its insulation monitoring device and after checking that
the vehicle connector is locked, the electric vehicle changes the CP state from B to C/D by closing
S2.

iX)

t4 » t5

+ After checking that the vehicle connector is locked, the electric vehicle requests cable and
insulation check before pre-charge with cable check req <4a>. See cable check A-4.1.3.

» The EVSE checks if the CP state changed to state C or D before sending the first cablecheckres
<4b> message and before applying a voltage higher than 60V on the d.c. output.
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Table 16 (Concluded)

SI No. | Timestamp Sequence Description for Normal Start Up
1) ) ©)
» The EVSE checks the insulation of the d.c. output and continuously reports the insulation state
with the parameter ‘EVSE insulation status’ in cable check res <4b>.
t5 *The EVSE determines that the insulation resistance of the d.c. output is > 100 kQ.
X) 5 p 16  After having successfully finished the insulation check, the EVSE indicates with parameter
‘EVSE insulation status’ = ‘valid’ in subsequent messages, starting with cable check res <4b>.
i) 6 * The EVSE shall send the result of the cable check by changing the parameters ‘EVSE
statuscode’ to ‘ready’ and ‘EVSEprocessing’ to “finished” in cable chec kres <4b>.
Xii) t6 » t7 * The EVSE may keep the voltage on the d.c. output.
 Pre-charge starts when the electric vehicle sends prechargereq <5a>, which contains the
requested d.c. current <2 A (maximum inrush current according to A-6.2) and the requested d.c.
xiii) t7 voltage. See pre-charge (A-5.1).

* During pre-charge, the EVSE shall be able to supply a d.c. output current as defined in A-5.1,
limit the output current to 2A (see A-6.2) and ignore the current request of the electric vehicle.
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Table 16 (2 of 2)
(Clause A-3.2)

SI No. | Timestamp Sequence Description for Normal Start Up
1) ) ®)
i) t7 » t8 |+ The EVSE adapts the d.c. output voltage to the requested value in <5a> and sends

the corresponding pre charge res <5b>.

i) t8 * The d.c. output voltage reaches the voltage requested by the electric vehicle within
the tolerances given in section 101.2.2.

iii) t8 » t9 |+ The electric vehicle may adapt the requested d.c. output voltage with cyclic
messages prechargereq <5a> (see Note in A-5.1).

NOTE — To obtain an inlet voltage within the +/- 20 V of the battery voltage, the electric vehicle
can adjust the pre-charge voltage request to compensate for tolerances and steady state
errors.

iv) t9 « The electric vehicle shall close its disconnection device only after verifying that
the absolute voltage difference between the electric vehicle inlet and the electric
vehicle battery is less than 20 V. See 9.2 in ISO 17409).

NOTE — The electric vehicle should be protected against the case that the polarity of the d.c. output
is reversed.

V) t9 » t10 |« The electric vehicle sends powerdeliveryreq <6a> with ‘ready to charge state’ =
‘true’ to enable the EVSE output.

« After disabling the pre-charge circuit, if any, and switching ON its power supply
output, the EVSE communicates that it is ready for energy transfer with
powerdeliveryres <6b>.

vi) t10 * During charging, the EVSE continuously monitors the insulation of the d.c. output
(see A-4.1.4).

« The electric vehicle sets the electric vehicle target current with current demand req
<7a> to start the energy transfer phase.

vii) t10 » t11 |+ The EVSE adapts its d.c. output current and voltage to the requested values in
current demand req <7a>.

» The EVSE reports the following information to the electric vehicle with Current
Demand Res <7b>:

- Its present d.c. output current and voltage,

- Its present limits for d.c. output current and voltage, and

- Its present status.

NOTE — Electric vehicle may change its d.c. current and voltage request even if the d.c. output
current has not reached the values in the previous request.

viii) t11 * The d.c. output current reaches the d.c. output current request within the time delay
(Td) defined in 101.2.3.

iX) tl1 »  The electric vehicle adapts its d.c. current and voltage request according to its
charging strategy with cyclic current demand req <7a> messages.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of
‘t” s between SECC1 and SECC2 as specified by OEMs.
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Sequence diagram and description for normal shutdown are shown in Fig. 22 and Table 17.

After the completion of normal shutdown, the electric vehicle shall not induce voltages above the values specified

in 6.3.1.115.
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FI1G. 22 SEQUENCE DIAGRAM AND DESCRIPTION FOR NORMAL SHUTDOWN BY EV/EVSE
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Table 17 Sequence Description for Normal Shutdown (1 of 2)
(Clause A-3.3)

SINo. | Timestamp Sequence Description for Normal Shutdown by EV/EVSE
1) ) ®)
i) » t100 Cyclic current demand messages between the electric vehicle <7a> and EVSE <7b>.
i) t100 If the electric vehicle wants to stop a charge session for a non-critical reason, it shall reduce the current
request <7a> to terminate the energy transfer. Reduction is done on electric vehicle charging strategy.
If the EVSE wants to stop a charge session for a non-critical reason, it shall:
e ramp down the output current, and
e adjust its maximum output current (EVSE Max current limit), which is communicated to the
electric vehicle, according to this, in order to inform the electric vehicle that the d.c. output current
will reduce.
NOTES
1 This informs the electric vehicle that the d.c. output current is being reduced.
2 Legacy vehicles might directly go to t101 without reducing the current request. This will be interpreted as an electric
vehicle-initiated error shutdown by the EVSE (see ‘EV error shutdown table”).
iii) t100 » t101 | The d.c. output current shall decrease to less than 5 A and remain below 5 A.
iv) 1101 When the d.c. output current is below 5 A, the next Current Demand Res <7b> message, shall set the
parameter EVSE statuscode to ‘EVSE_shutdown’ if the EVSE wants to stop the charge session.
V) 1102 The electric vehicle requests the EVSE to disable its output by sending message powerdeliveryreq
<8a> with readytochargestate set to False.
Vi) t102 P t104 | The electric vehicle may open its disconnection device after the d.c. output current is below 5A and
after the message <8a> has been sent.
vii) t103 The EVSE shall disable its output and open its disconnection device, if any.
The EVSE insulation monitoring device shall be disabled.
The EVSE shall start to actively discharge any internal capacitance on its output.
The EVSE shall not discharge the electric vehicle with more than 0.15 A (see A-5.5.1 ‘0A mode’).
viii) t104 The EVSE reports ‘EVSE status code’ = ‘EVSE_shutdown’ with message <8b>, to indicate it has
disabled its output.
The electric vehicle may activate its insulation monitoring device, if any.
NOTE — The common mode and differential mode influences from the EVSE should be removed before sending the
message <8b>.
iX) t105 The electric vehicle changes CP state to B after receiving message <8b>.
NOTE — If the electric vehicle decides not to perform welding detection, it proceeds with t107.
X) t105 P t106 | The electric vehicle sends initial welding detection request <9a>.
xi) t106 The electric vehicle may perform its welding detection check after receiving message
weldingdetectionres <9b>.
Electric vehicle may actuate its disconnection device to perform welding detection.
Xii) t106 » t107 | The electric vehicle may send multiple <9a> requests in order to read the d.c. supply output voltage

measured by the EVSE in the response message <9b>.
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Table 17 (Concluded)

SINo. | Timestamp Sequence Description for Normal Shutdown by EV/EVSE
) ) ®)
xiii) t107 The electric vehicle completes welding detection, if performed.

The electric vehicle shall open its disconnection device.

NOTE — This starts the reduction of the d.c. output voltage by passive discharge.

The electric vehicle shall send the sessions top req <10a> message when it has confirmed that its
disconnection device is open.

Xiv) t108 The sessions top req <10a> message initiates termination of HLC through PLC.

The EVSE shall start to reduce the d.c. output voltage to less than 60 V within 1s and remain below
60 V.

XV) t108 » t109 | The EVSE shall send the message sessionstopres <10b>.

XVi) t109 The EVSE shall turn off its CP oscillator according to IS 17017 (Part 24).
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Table 17 (2 of 2)
(Clause A-3.3)

SI No. | Timestamp Sequence Description for Normal Shutdown by EV/EVSE
1) ) ®)
i) [t109 P t110 | The electric vehicle shall only unlock the connector if the d.c. output voltage is below
60 V.
The electric vehicle should wait to receive message sessionstopres <10b> before
unlocking.
NOTES

1 If digital communication according to 1S/ISO 15118 is used, the EV may request a pause according
to IS/1SO 15118-2 : 2018. If supported by the EVSE, the EV can wake up the EVSE and re-initiate a
charging session (see A-5.2). The communication session will re-start after the wake up process.

2 If the EVSE is ready for re-initiation of a new charging session, use the sequence described in A-5.2.

i) | 1110

Disconnecting of vehicle connector changes CP state from B to A.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t”

sec between SECC1 and SECC2 as specified by OEMs.

A-3.4 Error and Emergency Handling

d.c. electric vehicle supply equipment and electric
vehicle shall have means to initiate error or
emergency shutdowns.

NOTE — Error shutdown is to prevent damage to the
equipment. While emergency shutdown is to protect the
user from a hazardous situation.

During an error or emergency shutdown, the electric
vehicle shall open its disconnection device within
100 ms after the EVSE has turned off its CP
oscillator or the electric vehicle has triggered the
emergency shutdown.

Table 18 gives an overview of the error and
emergency shutdown cases defined in this document.

Table 18 Overview of Error and Emergency Shutdown Cases
(Clause A-3.4)

SI No. Cases for error shutdown Cases for emergency shutdown
1 (2) 3)
i) Message sequence error CP loss reaction (A-4.3)
i) Cable check errors (A-4.1.3) Overcurrent protection (A-6.5)
iii) Insulation monitoring during charging  Continuous continuity checking of the
(A-4.1.4) protective conductor (6.3.1.2)

iv) Protection against overvoltage between  Control circuit supply integrity (6.3.1.108)
positive terminal d.c. + and negative
terminal d.c. - at the interface (6.3.1.106)

V) Load dump (101.2.7) Maximum voltage between d.c. +/- and
protective conductor in conditions with a
single earth fault (6.3.1.113)

Vi) Over temperature handling (101.4.2.2) Short-circuit protection (13.101)

vii) Check of the plausibility of the values If error shutdown doesn't work properly

provided by the thermal

(101.4.2.3)

sensing
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A-35d.c. EV Supply Equipment and EV
Initiated Error Shutdown

Sequence diagrams and descriptions for d.c. electric
vehicle supply equipment and electric vehicle
initiated error shutdown are shown in Fig. 23 and
Table 19.

During an error shutdown, both the charging guns of
electric vehicle could enter the welding detection
phase simultaneously and perform a welding
detection if the HLC support this and is available
(see A-4).

After the completion of an error shutdown, both
the charging guns of electric vehicle shall not induce

IS 17017 (Part 30) : 2024

voltages above the values specified in 6.3.1.116.

A-3.6d.c. EV Supply Equipment and EV
Initiated Emergency Shutdown

Sequence diagrams and descriptions for d.c. electric
vehicle supply equipment and electric vehicle
initiated emergency shutdown are shown in Fig. 24
and Table 20.

After the completion of an emergency shutdown, the
electric vehicle shall not induce voltages above the
values specified in 6.3.1.117.

NOTE — The electric vehicle cannot enter the welding

detection phase nor can it perform a welding detection
based on voltages above the values specified in 6.3.1.117.
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FIG. 23 SEQUENCE DIAGRAM FOR d.C. EV SUPPLY EQUIPMENT AND EV INITIATED ERROR SHUTDOWN
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Table 19 Sequence Description for d.c. EV Supply Equipment and EV Initiated Error Shutdown

(Clause A-3.5)

S| No. Timestamp Sequence Description for Error Shutdown for any stage by EVSE or by
EV (Excluding Table 46)
1) ) ®)

i) » t300 » General pre-condition: High level communication messages between the
electric vehicle <Xa> and EVSE <Xb>.

« Preconditions for electric vehicle initiated error shutdown: CP state B, C or D.
« Preconditions for EVSE initiated error shutdown: CP Oscillator ON.

i) t300 » Occurrence of error shutdown condition detected by the electric vehicle or
EVSE (for example, the electric vehicle triggers an error shutdown via HLC,
communication loss or closing of the data link or TCP connection).

* The trigger time starts from this moment.
» The electric vehicle may open its disconnection device (for the electric vehicle-
initiated error shutdown).
NOTES
1 Error shutdown is to prevent damage to the equipment.
2 The trigger time for electric vehicle initiated error shutdown depends on communication
requirements.

iii) t301 » The EVSE performs the error shutdown.

» The timing requirements of 6.3.1.116 (performance time) starts from this
moment.
» The EVSE shall disable its insulation monitoring device.

iv) t301 » t302 » The EVSE shall reduce its d.c. output current to less than 5A and disable its
output within 1s.

V) t301 » t306 * The EVSE shall, within 2.5 s:

- reduce the d.c. output voltage to less than 60 V between d.c.+ and d.c.—; and
- reduce the d.c. output voltage to less than 28 V between d.c.+ and earthing
terminal, and between d.c.— and earthing terminal.

Vi) t302 * The d.c. output current shall be less than 5A and remain at less than 5A.

» The EVSE shall disable its output.
» EVSE initiated error shutdown:

- The EVSE shall send responsecode ‘failed' in the next response messages
[see IS 17017 (Part 24)].
 Electric vehicle initiated error shutdown if the HLC is still operational
(see IS/ISO 15118-2 for the exception case):

- The EVSE shall reply with message sessions to pres <10b> (see DIN 70121).

vii) t302 » t303 » The EVSE shall turn off its CP oscillator within 200 ms.

viii) t303 » The EVSE is turning off its CP oscillator.

NOTES

1 Turning off the CP oscillator without sending a message <Xb> containing a “failed”
responsecode will trigger an emergency shutdown (see 6.3.1.117). The delay of 200ms should
be sufficient for the electric vehicle to receive this message.

2 If the EVSE has not turned OFF its CP oscillator 1 s after the error shutdown has started
(t300), the electric vehicle and EVSE shall trigger an emergency shutdown. See 6.3.1.117 for
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Table 19 (Concluded)

S| No. Timestamp Sequence Description for Error Shutdown for any stage by EVSE or by
EV (Excluding Table 46)
1) ) ®)
the timing requirements for the EVSE regarding d.c. output current, disconnection device and
oscillator.
iX) t303 » t304 » The electric vehicle shall open its disconnection device within 100 ms after the
EVSE has turned off its CP oscillator.
X) t304 * The electric vehicle is opening its disconnection device.
Xi) t305  The electric vehicle shall change the CP state to B when it has opened its
disconnection device.
* The electric vehicle may activate its insulation monitoring device.
Xii) t306 * The d.c. output voltage shall be:
- less than 60 V between d.c.+ and d.c.- ; and
- less than 28 V between d.c.+ and PE, and between d.c.- and PE.
NOTE — The d.c. output voltages shall be at these values 2.5 s after the error shutdown was
triggered at t300. See 6.3.1.116 for the timing requirements for the EVSE regarding d.c. output
voltage.
Xiii) t307 « The electric vehicle shall not unlock the connector unless the d.c. output voltage
has dropped below 60 V (see 6.3.1.103).
Xiv) t308 « Disconnecting of vehicle connector changes CP state from B to A.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of
‘t” s between SECC1 and SECC2 as specified by OEMs.
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Normal operation
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FIG. 24 SEQUENCE DIAGRAM FOR d.c. EV SUPPLY EQUIPMENT AND EV INITIATED EMERGENCY SHUTDOWN
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Table 20 Sequence Description for d.c. EV Supply Equipment and EV Initiated Emergency Shutdown

(Clause A-3.5)
SINo. | Time Stamp Sequence Description for Emergency Shutdown by EV or EVSE
1) ) ©)
i) » t400 « General pre-condition: High level communication messages between the electric
vehicle <Xa> and EVSE <Xb>.
* Pre-condition for EVSE-initiated emergency shutdown: CP oscillator on.
« Pre-condition for electric vehicle-initiated emergency shutdown: CP state C/D.
i) t400 » Occurrence of emergency shutdown condition (for example, the CP state
changes from C/D to state B or A/E/F/invalid, PE loss).
NOTES
1 Emergency shutdown is to protect the user from a hazardous situation.
2 Emergency shutdown initiated by the electric vehicle is performed by changing CP state from C/D
to B.
* The trigger time starts from this moment.
* The electric vehicle may open its disconnection device (for the electric vehicle-
initiated emergency shutdown).

iii) t400 » t401 | « The EVSE shall turn off its CP oscillator within the trigger time.

iv) t401 » The EVSE is turning off its CP oscillator which indicates an emergency
shutdown.

NOTE — The timing requirements of 6.3.1.117 (performance time) start from this moment.
» The EVSE shall disable its insulation monitoring device.

V) t401 » t402 | » The EVSE shall reduce its d.c. output current to less than 5 A and disable its
output within 30 ms.

Vi) t401 » t403 | « The electric vehicle shall open its disconnection device within 100 ms after the
CP oscillator is turned off or if it detected an ‘occurrence of the emergency
shutdown condition’.

vii) t401 » t404 | « The electric vehicle shall go to CP state B within 100 ms after the CP oscillator
is turned off or if it detected an ‘occurrence of the emergency shutdown
condition’.

viii) t401 » t405 | « The EVSE shall, within 1 s:

- reduce the d.c. output voltage to less than 60 V between d.c. + and d.c. -; and
- reduce the d.c. output voltage to less than 28 V between d.c.+ and earthing
terminal, and between d.c. - and earthing terminal.

iX) t401 » « Both the electric vehicle and EVSE may try to keep communicating if possible.
« If the electric vehicle or EVSE send a message, then it shall send a ‘failed’
response code.

X) t402 » The EVSE has reduced its d.c. output current to less than 5 A.

» The EVSE shall disable its output.

Xi) t403 « Latest point in time the electric vehicle disconnection device is opened.

Xii) t404  For EVSE-initiated emergency shutdown: The electric vehicle shall change the
CP state to B to indicate that the electric vehicle opened its disconnection device.
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Table 20 (Concluded)

SINo. | Time Stamp Sequence Description for Emergency Shutdown by EV or EVSE

1) 2 (3)

* The electric vehicle may activate its insulation monitoring device, if any.

Xiii) t405 * The d.c. output voltage shall be:
- less than 60V between d.c. + and d.c. - ; and
- less than 28V between d.c.+ and PE, and between d.c. - and PE.

Xiv) t406 * The electric vehicle shall not unlock the connector unless the d.c. output voltage
has dropped below 60 V.

XV) t407 « Disconnecting of vehicle connector changes CP state from B to A.

A-4 SAFETY MEASURES
A-4.1 IT (Isolated Terra) System Requirements
A-4.1.1 General

The secondary circuit (output side) of the d.c. electric vehicle supply equipment shall be designed as an IT system
and protection measures in accordance with 411 of IEC 60364-4-41 : 2005 shall be applied.

An insulation monitoring device (IMD) according to IEC 61557-8 or equivalent shall be used to perform
insulation monitoring between d.c. + and PE as well as d.c. — and PE during supply process and communicate the
current state (valid, fault) of the system periodically to the electric vehicle.

The d.c. electric vehicle supply equipment shall react according to Table 21.

Table 21 Insulation States and d.c. EV Supply Equipment Reaction Based on the Measured Insulation
Resistance

(Clause A-4.1.1)

Sl No. Condition 1 Condition 2 Insulation d.c. EV Supply Equipment
State Reaction
(1) ) ®) (4) (®)
i) Above 150 kQ Above 300 kQ Valid Allow charging
i) From 100 kQ to 150 kQ  From 100 kQ to 300 kQ  Valid or fault Allow charging or error shutdown
iii) Below 100 kQ Below 100 kQ Fault Error shutdown

Condition 1: External insulation resistance at the d.c. output either between d.c. + and PE or between d.c. - and PE (but
not at the same time).

Condition 2: External insulation resistance at the d.c. output both between d.c. + and PE as well as between d.c. - and PE
(at the same time).
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A-4.1.2 Functional Test of Insulation Monitoring
Device

The functionality of the insulation monitoring
device (IMD) shall be tested during the functional
test of the IMD, for example, by actuating a test
device or by inserting a defined test resistor.

The functional test of the IMD shall detect if
the IMD is connected to the d.c. output conductors
(d.c. +/d.c. -) and protective earth (PE) and that the
IMD is capable of measuring the insulation
resistances between d.c. + and PE and d.c. - and PE.

The functional test of the IMD shall not deteriorate
the IMD.

NOTE — During the functional test of the IMD, the
requirements of 12.5 are applicable.

The functional test of the IMD shall be executed and
finished during the cable check phase.

The functional status of the IMD can be as follows:

a) Unknown: Functional test of the IMD has
not been executed yet. In this state charging
shall not be allowed;

b) OK: After the functional test of the IMD
has been passed the station shall go into the
OK state; and

c) Failed: The functional test of the IMD has
failed. In this state, entering the pre-charge
phase shall not be allowed.

NOTES

1 The purpose of this functional test of the IMD is to
check whether the insulation monitoring device is
capable of fulfilling its monitoring function on the d.c.
output of the d.c. electric vehicle supply equipment
and not to check if the insulation of the system is
below a certain threshold. By checking the
measurement connections of the IMD to the system
conductors and to earth, the complete measurement
circuit of the IMD can be tested.

2 During the activation of the functional test of the
IMD, the response time of the insulation monitoring
device can be extended as long this does not happen
during the energy transfer stage.

Compliance is checked by design review.
A-4.1.3 Cable Check

Prior to each pre-charge phase, a cable check has to
be performed. During the cable check, the d.c.
electric vehicle supply equipment shall apply on the
d.c. output the lower value of the following two
voltages:

a) 110 percent of the maximum voltage
communicated by the electric vehicle to the
EVSE during initialization phase; and

b) Maximum output voltage of the d.c. electric
vehicle supply equipment.
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Requirements for protection against overvoltage at
the interface according to 6.3.1.106 do not apply
during cable check.

The d.c. electric vehicle supply equipment shall
perform a short circuit detection according to
6.3.1.109 during the cable check phase.

During the cable check, the d.c. electric vehicle
supply equipment shall limit the output current to a
maximum of 5 A,

The d.c. electric vehicle supply equipment may
perform a welding detection during the cable check
phase. If the d.c. electric vehicle supply equipment
performs a welding detection, then it shall still
comply with the requirements of 6.3.1.112 and
6.3.1.113.

NOTE — The electric vehicle should take care not to be
influenced by the common mode influences which the d.c.
electric vehicle supply equipment can produce during its
welding detection.

The functional test of the IMD (see A-4.1.2) shall be
executed and finished during the cable check phase.

During cable check the insulation resistance shall be
continuously monitored. The insulation states can be
as follows:

a) Invalid: The functional test of the IMD
(see A-4.1.2) has not resulted in the OK
state and/or the IMD has not finished the
measurement of the insulation resistance.
The d.c. electric vehicle supply equipment
shall trigger an error shutdown if the IMD
remains in invalid state until the end of the
cable check phase;

b) Valid: The measured insulation resistance
between d.c. +/d.c. — and PE is above or
equal to a value of 100 kQ (without
negative tolerance);

¢) Fault: The measured insulation resistance
between d.c. +/d.c. — and PE is below a
value of 100 kQ (without negative
tolerance). The d.c. electric vehicle supply
equipment shall trigger an error shutdown
before or at the end of the cable check
phase and send a fault message to electric
vehicle if necessary according to IS 17017
(Part 24); and

d) Inorder to fulfil the timing requirements of
the digital communication according to
IS 17017 (Part 24), the EVSE shall be
able to detect a valid state within
V2G_SECC_cable  check_performance
(= 38 s according to 1S/ISO 15118).

Compliance is checked by A-9.3.16.1.
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A-4.1.4 Insulation Monitoring During Charging

During charging, the insulation resistance of the
system shall be continuously monitored. The
insulation states can be as follows:

a) Valid: The measured insulation resistance
between d.c. +/d.c. — and PE is above or
equal to a value of 100 kQ (without
negative tolerance); and

b) Fault: The measured insulation resistance
between d.c. +/d.c. — and PE is below a
value of 100 kQ (without negative
tolerance). The d.c. electric vehicle supply
equipment shall trigger an error shutdown
within 10 s and send a fault message to
electric vehicle if necessary according to
IS 17017 (Part 24)

NOTES
1 The d.c. electric vehicle supply equipment can issue
an optical and/or acoustical signal to the user.

2 The electric vehicle takes responsibility for the time
coordination of its IMD. Prior to closing its electric
vehicle disconnection devices (cf. time 7 in Fig. 21)
the electric vehicle either turns off its IMD or it is
guaranteed that no interference with the station’s IMD
occurs.

Compliance is checked by A-9.3.16.2.
A-4.2 Combined Coupler Latching Function

For all types of d.c. connectors according to Table
12, the vehicle inlet shall provide a latching function
to mitigate unintentional disconnecting of the
vehicle connector from the vehicle inlet during

energy supply.

Requirement for latching function is stated in
ISO 17409.

A-4.3 CP Loss Reaction

When an unintended transition from CP state C/D to
state B/A, any other or an unknown state occurs, the
d.c. electric vehicle supply equipment and the
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electric vehicle shall trigger an emergency shutdown
within 10 ms.

A-4.4 Voltage Check at Initialization

At beginning of supply session, with CP state A or
B, the d.c. electric vehicle supply equipment shall
check if voltage on the cable is less than 60 V and
shall terminate supply session if 60 V is exceeded.

A-45d.c. EV Supply Equipment Maximum
Output Y Capacitance

The maximum total parallel Y capacitance shall not
exceed 1 pF. This implies < 500 nF Y capacitance
across each d.c. rail and ground for a d.c. electric
vehicle supply equipment with Y capacitance
equally distributed between each d.c. rail and ground.

A-4.6 Minimum  Cross-Sectional Area of

Protective Conductor

The minimum cross-sectional area of the protective
conductor for each charging gun shall be 6 mm2,

A-4.7 Leakage and Charge Limitation of Touch
Current

The d.c. electric vehicle supply equipment shall
limit the steady-state leakage current and the charge
to d.c. 2 according to IEC 60479-1 and C1 according
to 8.102.4 of IEC 60479-2.

The following shall be considered to meet the
requirements above:

a) ahuman body impedance of 500 Q;

b) the maximum Y-capacitances of the
electric vehicle according 1SO 17409; and

c) aworst-case asymmetric leakage resistance
of the electric vehicle where charging is
still possible.

Compliance is verified using a calculation, for
instance using the following example (see Fig. 25,
Fig. 26 and Table 27) or an equivalent simulation or
measurement.
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EVSE
DC+ IMD (Example)
< I I
Rimp+ Ros+_evse Riks_evse Cys _evse Ros+_ev Rukeev Cys ev
L Touch
C Current
Vimor
Voc
Vivo-T
b | 01| R | | I
Rivio- Ros_ewse | Ruc_ewse Cr.ewe Ros._ev Rucev Cr.ev
DC-

|I!— =

FIG. 25 CIRcUIT DIAGRAM WITH COMPONENTS INFLUENCING THE TOUCH CURRENT
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Vimo-+ (Voe - Vino - Vinps)* (Rmo/(Rivip- + Rivps))

FIG. 26 EQUIVALENT CIRCUITS FOR EXAMPLE IN FIG. 25
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Table 22 Exemplary Determination if Touch Current Limit is fulfilled by Design
(Clause A-4.8)

Vdc Maximum Output voltage 920 \Y
Vimd+ IMD measurement voltage 50 \Y
Vimd- IMD measurement voltage = -Vimd+ -50 \%
Rimd+ IMD measurement resistance 120 000 Q
Rimd- IMD measurement resistance 120 000 Q

Rds+_EVSE | Designed resistance EVSE + 1 000 000 Q
Rds- EVSE Designed resistance EVSE - 1 000 000 Q
Rlk+ EVSE Leakage resistance EVSE + 1 000 000 Q
RIk-_EVSE Leakage resistance EVSE - 1 000 000 Q
Rds+_EV Designed resistance EV + 1000 000 Q
Rds- EV Designed resistance EV - 1 000 000 Q
RIk+ EV Leakage resistance EV + 1 000 000 Q
Rlk- EV Leakage resistance EV - 100 000 Q
Rh Human body representation 500 Q
Cy+EV Y capacitance EV + 2.00E-06 F
CY-EV Y capacitance EV - 2.00E-06 F
Cy+EVSE Y capacitance EVSE + 5.00E-07 F
CY-EVSE Y capacitance EVSE - 5.00E-07 F
Ctot Total Y capacitance system =Cy+EV+CY- 5.00E-06 F
EV+Cy+EVSE+CY-
EVSE
Rsys+ System resistance + =1/(1/Rds+_EVSE)+(1/R 499 Q
Ik+ EVSE)+(1/Rds+_E
V)+(1/Rlk+_EV)+(1/Rh)
)
Rsys- System Resistance - =1/((1/Rdc- 76 923 Q
_EVSE)+(1/RIk-
_EVSE)+(1/Rds-
_EV)+(1/RIk-_EV))
Rsys+nh Rsys+ without human =1/((1/Rds+_EVSE)+(1/ 250 000 Q
Rlk+ EVSE)+(1/Rds+_E
V)+(1/Rlk+_EV))
Rsys Total system resistance =1/((1/Rsys+)+(1/Rsys-)) | 495.785 Q
Rimd Total IMD resistance =1/((1/Rimd+)+(1/Rimd- 60 000 Q
)
Rsys_nh Rsys without human =1/((1/Rsys+_nh)+(1/Rs | 58 823.5 Q
ys-))

68




Table 22 (Concluded)

IS 17017 (Part 30) : 2024

V1 Thevenin equiv. V1 =Vdc*(Rsys- 914.07 \%
/(Rsys++Rsys-))
V2 Thevenin equiv. V2 =Vimd-+(Vdc-Vimd+- 410 \%
Vimd-)*(Rimd-
/(Rimd++Rimd-))
V1 nh V1 without human =Vdc*(Rsys- 216.470 V
/(Rsys+nh+Rsys-))
Vpe Vpe vs Vd.c.- =V2+(V1- 909.939 \Y
V2)*(Rimd/(Rsys+Rimd
)
Vpe_nh Vpe withouth human =V2+(V1_nh- 312.277 \Y
V2)*(Rimd/(Rsys_nh+Ri
md))
Ih Steadystate body current =(Vdc-Vpe)/Rh 0.020 12 A 25 mA, Max
Ipk Peak body current =(Vdc-Vpe_nh)/Rh 1.215 44 A
Ipk_rms RMS body current =Ipk/sqrt(6) 0.496 20 A 0.5 A Max,
for >4 ms, see
Fig. 20 of IEC
60479-2
T3RC Duration of impulse =3*(1/((1/Rsys)+(1/Rim | 7.38E-03 S
d)))*Ctot
E Energy through body =((Vdc-V1_nh)*2-(Vdc- 1.24 J
V1)"2)*0.5*Ctot

A-4.8 PE Loss Reaction

The d.c. electric vehicle supply equipment shall
trigger an emergency shutdown within 70 ms if a
loss of electrical continuity of the protective
conductor occurs anywhere from the inside of the
d.c. electric vehicle supply equipment up to the point
PP (see Fig. 19).

The electric vehicle shall monitor the electrical
continuity of the protective conductor from point PP
to the electric vehicle by doing the following:

a) Theelectric vehicle shall check before each
initiation of charging the PP circuit for
correct values, this includes the continuity
of the PE from the point PP up to the
electric vehicle; and

b) The electric vehicle shall either open
switch spp when it changes the CP state
from B to C or the electric vehicle shall
check the PP circuit during charging and in
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case of a PE loss, the electric vehicle shall
trigger an emergency shutdown within
70 ms.

A-5 ADDITIONAL FUNCTIONS
A-5.1 Pre-Charging

While executing the pre-charge sequence, the EVSE
shall comply with the pre-charge request process as
stated in the communication protocol but the current
request of the electric vehicle shall be ignored and
the output current shall be limited to 2 A.

During pre-charge, the EVSE shall:

a) be able to pre-charge the circuit defined in
Fig. 27 with the values according to
Table 23 for its entire operating range
within 3 s; and subsequently; and

b) follow the voltage request from the electric
vehicle according to 101.2.2.2 and 101.2.6
within 1 s.
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Artificial load during pre-charge

DC+

—

Cy

PE

Riso

EVSE

Cy

o

DC-

Riso

Sdc+

Rmeas

CX

Rmeas

Key
Cy Maximum electric vehicle Y-capacitor on inlet
Cx Maximum electric vehicle X-capacitor on inlet
Riso Minimum insulation resistance (due to an error) on inlet
Rmeas  Minimum resistance for electric vehicle measurement circuit on inlet
Sde- d.c. - disconnection device of the electric vehicle
Sdc+ d.c. + disconnection device of the electric vehicle

FIG. 27 WORST CASE EQUIVALENT CIRCUIT FOR THE EV DURING THE PRE-CHARGE PROCESS

Table 23 Values to Design the EV and EVSE During Pre-Charge Based on Fig. 27
(Clause A-5.1)

SI No. Symbol  Value used by EVSE  Value used by Electric VVehicle
1) ) ®) (4)
i) Cy 2 yF <2 uF
i) Cx 10 nF (tbc) <10 nF
iii) Riso > 100 kQ see ISO 17409
iv) Rmeas 500 kQ > 500 kQ
V) Sde- closed -
vi) S+ open -

During pre-charge, the electric vehicle shall limit its
current draw to an equivalent of the circuit defined
in Fig. 27 and Table 23.

This is needed to charge all the elements within the
d.c. bus of the EVSE and electric vehicle connection
(Y Caps, cable caps, and other components).

According to ISO 17409, the electric vehicle shall
close its disconnection device only after verifying
that the absolute voltage difference between the
electric vehicle inlet and the electric vehicle battery
is less than 20 V.

The electric vehicle should be protected against the
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case that the polarity of the d.c. output is reversed
and shall not close its disconnection device.

The electric vehicle shall measure the d.c. bus
voltage at its inlet and could use the measured
voltage as feedback for the pre-charge request
adjustments.

The electric vehicle shall not solely use the voltage
measurements communicated by the EVSE to check
if the EVSE output and battery voltages are within
this limit. As the voltage across the electric vehicle
contactors are leading for closing the electric vehicle
contactors.
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Figure 28 shows the schematics for the voltage measurement points.

Vehicle
Connector

Vehicle
Inlet Electric Vehicle (EV)

DC EV supply equipment (EVSE)
e DC+
Power
connection DC-

v - EV power
B net

.

* »

PE
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|

FIG. 28 VOLTAGE MEASUREMENT POINTS FOR THE PRE-CHARGE PROCESS

The electric vehicle could consider to do pre-charge
voltage request adjustment to compensate for
tolerances and steady state errors to get the inlet
voltage within + 20 V of the battery voltage.

Compliance is checked by A-9.3.13
A-5.2 Wake Up

The d.c. electric vehicle supply equipment may
support a sleep mode according to IS/ISO 15118-3 :
2015 to minimize power consumption as described
as an optional function in 6.3.2.101.

The d.c. electric vehicle supply equipment may enter
a sleep mode, if:

a) the vehicle attached to the d.c. electric
vehicle supply equipment has not changed
the control pilot from state B2 to C2 or D2
for more than 2 min without the occurrence
of any communication-based timeout; and

b) the wvehicle commands a paused V2G
charging session according to 8.4.2 of
IS/1ISO 15118-2 : 2018.

During sleep mode the PWM oscillator shall be off
while CP voltage is set to constant voltage (CP state
x1) in order to allow:

a) waking up the d.c. electric vehicle
supply equipment by the electric vehicle
using B1 — C1 — B1 toggling according to
I1S/ISO 15118-3. After a successful wake up,
the d.c. electric vehicle supply equipment
shall enable the PWM oscillator with a duty
cycle of 5 percent; and

b) waking up the electric vehicle by the d.c.
electric vehicle supply equipment using
B1 — B2 change, according to Table A-6
sequence and 3.1 of Annex A of IS 17017
(Part 1) : 2018. If the d.c. electric vehicle
supply equipment has turned off its CP
oscillator then it shall stay in B1 for at least
3 s according to Table A-6 sequence 9.2 of
Annex A of IS 17017 (Part 1) : 2018. After
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a successful wake up, the electric vehicle
resumes digital communication. The d.c.
electric ~ vehicle  supply  equipment
may additionally consider A-5.3 of
IS 17017 (Part 1) : 2018 (information on
difficulties encountered with some legacy
electric vehicles for wake-up after a long
period of inactivity).

Compliance is checked by A-9.3.2.
A-5.3 Handling of Operating Ranges
A-5.3.1 0 A Mode during Energy Transfer

If the d.c. electric vehicle supply equipment cannot
deliver any current, it shall send 0A as its maximum
output current limit to the electric vehicle within the
next communicated message. The 0A mode initiated
by the d.c. electric vehicle supply equipment shall
not trigger an immediate shutdown by the electric
vehicle. The electric vehicle should continue the
charging session for at least 5 min.

If the electric vehicle requests OA or the d.c. electric
vehicle supply equipment is limited to OA, then the
d.c. electric vehicle supply equipment shall reduce
and maintain its d.c. output current to below 0.15 A
with a minimum of - 0.15 A, to prevent reverse
power flow from the electric vehicle to the d.c.
electric vehicle supply equipment. See A-5.3.5
regarding the OA request from the electric vehicle.

NOTE — The OA mode is used to temporarily charge
without current being delivered. For example, when there
are power fluctuations in the electric grid or there is no
power available.

A-5.3.2 Changing Maximum Output Current

The d.c. electric vehicle supply equipment is
allowed to deliver less current than the requested
current by the electric vehicle if its maximum output
current limit is below the electric vehicle current
request.

The d.c. electric vehicle supply equipment shall
communicate the change of maximum output
current limit in the next communicated message.
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A-5.3.3 Changing Maximum Output Power

The d.c. electric vehicle supply equipment is
allowed to deliver less current than the current
requested by the electric vehicle if the d.c. electric
vehicle supply equipment’s maximum output power
limit drops below the present output power delivered
to the electric vehicle.

The EVSE shall communicate the change of the
maximum output power limit in the next
communicated message.

A-5.3.4d.c. EV Supply Equipment Delivers Less
Current than EV Current Request

If the d.c. electric vehicle supply equipment delivers
less current than the target current request from the
electric vehicle, this shall not result in a shutdown
triggered by the electric vehicle.

NOTE — This decrease in output current can be caused by
grid dips, CVC mode or a change in maximum output
current. See A-5.3.2.

A-53.5EV Requests a Current below d.c. EV
Supply Equipment Minimum Output Current

The d.c. electric vehicle supply equipment shall go
into 0A mode (see A-5.3.1), as if the electric vehicle
requested OA, when the d.c. electric vehicle supply
equipment receives a current request below its
minimum output current.

levse out = 0 if lev Req < lEVSE_Min
where

levse our: Output current of the d.c. electric
vehicle supply equipment;

levse min: Minimum output current limit of the
d.c. electric vehicle supply equipment;
and

Target current request from the electric
vehicle.

lEV Reg:

A-5.3.6 EV Requests a Current above d.c. EV
Supply Equipment Maximum Output Current

The d.c. electric vehicle supply equipment shall
continue the charge session with its maximum
output current or the maximum current from the
electric vehicle, whichever is less, if the electric
vehicle requests a current higher than these
maximum current limits:

levse out = MIN(lev_max, levse max) if lev req >
MIN(lev_max, levse_ max)

where

levse our: Output current of the d.c. electric
vehicle supply equipment;
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levse_max: Maximum output current from the
d.c. electric  vehicle  supply
equipment;

Maximum input current from the
electric vehicle; and

lev req: Target current request from the electric
vehicle.

lev max:

A-5.3.7 Output Voltage d.c. EV Supply Equipment
Higher than Maximum Output Voltage

The d.c. electric vehicle supply equipment shall
trigger an error shutdown within 10 ms if the
measured output voltage is equal or higher than the
maximum output voltage of the d.c. electric vehicle
supply equipment for more than 400 ms:

Error Stop if Vevse measured = Vevse max for more
than 400 ms.

where

VEevse Measured: OUtput voltage measured by the
d.c. electric wvehicle supply
equipment; and

VEevse_max: Maximum output voltage of the d.c.

electric vehicle supply equipment.

A-5.3.8 Output Voltage of d.c. EV Supply
Equipment is below its Minimum Output Voltage

The d.c. electric vehicle supply equipment shall
trigger an error shutdown within 10 ms if the
measured output voltage or the requested output
voltage by the electric vehicle is lower than the
minimum output voltage of the d.c. electric vehicle
supply equipment for more than 3 s.

Error Stop if MIN(Vevse measured,
VEVSE_MIN for more than 3 s

VEV reg) <

where

Vevse Measured: OUtput voltage measured by the
d.c. electric wvehicle supply
equipment;

Vevse_ min: Minimum Output voltage of the d.c.

electric vehicle supply equipment;
and

VEv req: Target voltage request from the electric
vehicle.
NOTE — This case could be detected during the pre-charge

stage, as the d.c. electric vehicle supply equipment cannot
supply the correct voltage for pre-charge.

A-5.3.9 EV Requests a Voltage Above the Maximum
Voltage Limits

The d.c. electric vehicle supply equipment
shall continue the charge session with the maximum



output voltage if the electric vehicle requests a
voltage higher than the maximum output voltage of
the d.c. electric vehicle supply equipment.

The d.c. electric vehicle supply equipment shall
continue to charge with the requested output voltage
from the electric vehicle or the d.c. electric vehicle
supply equipment’s maximum output voltage,
whichever is less, if the electric vehicle requests a
voltage higher than the maximum battery voltage:

Vevse out = MIN(Vev Req, VEVsE Max)  if VEV req >

VEV_Max
where

VEevse ouw: Output voltage of the d.c. electric
vehicle supply equipment;

Vevse max: Maximum output voltage of the d.c.
electric vehicle supply equipment;

VEev req: Target voltage request from the electric
vehicle; and

VEev_max: Maximum battery voltage of the electric
vehicle.

NOTE — The d.c. electric vehicle supply equipment can
remain in CCC mode until the maximum battery voltage is
reached. See overvoltage protection in 6.3.1.106, which
prevents overcharging the electric vehicle battery.

A-5.3.10 Limitations Minimum Power

The d.c. electric vehicle supply equipment shall go
into 0A mode (see A-5.3.1), as if the electric vehicle
requested Oa, if:

a) the requested power by the electric vehicle
is below the minimum output power of the
d.c. electric vehicle supply equipment; or

b) for more than 3 s, the measured output
voltage multiplied by the requested output
current is below the minimum output power
of the d.c. electric vehicle supply equipment.

levse out =0 if Pev req < Pevse_min, OF

levse owt=0 if  Vevse Measured * eV Req < PeEVSE MIN
for more than 3s
where
levse out: Output current of the d.c. electric
vehicle supply equipment;
lev Req: Target current requested by the

electric vehicle;
VEevse_Measured: OuUtput voltage measured by the

d.c. electric vehicle supply
equipment;

Pev_Req: Power requested by the electric
vehicle; and

Pevse min: Minimum power output of the d.c.
electric vehicle supply
equipment.
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NOTE — Pevse_min is the internal minimum power that the
d.c. electric vehicle supply equipment can deliver as this
value is not handled by the communication, but is restricting
the output. The d.c. electric vehicle supply equipment
cannot know the minimum and actual battery voltages as
these are not communicated through HLC.

A-5.3.11 Limitations due to Maximum Power

If the electric vehicle requests a power output or
current multiplied by the measured voltage that is
higher than the power limits of the electric vehicle
or d.c. electric vehicle supply equipment, then the
d.c. electric vehicle supply equipment shall continue
the charge session and limit its output power to the
minimum of the following values:

a) Electric vehicle maximum power; and

b) d.c. electric wvehicle supply equipment
maximum power output.

Pevse ot =  MIN(Pev max, Pevse max), if
MIN (VEVSE_measured | EV_req,
Pev_req) > MIN(Pev_max, Pevse_max)
where

Vevse Measured: OUtput voltage measured by the

d.c. electric wvehicle supply
equipment;

lEv Req: Target current requested by the
electric vehicle;

Pevse_out: Output power delivered by the d.c.
electric vehicle supply equipment;

Pevse max:  Maximum power output of the d.c.
electric vehicle supply equipment;

Pev Req: Power requested by the electric
vehicle; and

Pev_max: Maximum power requested by the

electric vehicle.

NOTE — According to IS/ISO 15118-2, the PEV_Req is
the electric vehicle’s maximum power limit within the
current demand messages and the PEV_MAX is the electric
vehicle maximum power limit communicated.

A-6 SPECIFIC REQUIREMENTS
A-6.1 Turn on Inrush Current (d.c. Output)

Any inrush current on d.c. output in both directions
when closing of electric vehicle disconnection
device and d.c. electric vehicle supply equipment
contactors, if any, shall be limited by the d.c. electric
vehicle supply equipment to 2 A, for example, by
applying a pre-charging circuit as shown in Fig. 23.

NOTE — Higher current values for short time under 1 ms

can appear for charging and discharging of cable
capacitance.

A-6.2 Requirements for Load Dump

In any case of load dump, voltage overshoot shall
not exceed 110 percent of the maximum voltage
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limit of the vehicle, as communicated during the
initialisation phase, or maximum voltage limit of the
vehicle, as communicated during the initialisation
phase, + 50 V whichever is higher (see 101.2.7).

If the electric vehicle battery gets disconnected from
the d.c. output during charging, the electric vehicle
shall perform an error shutdown before re-initiating
charging.

A-6.3 d.c. Output Current Regulation

When in current regulation mode, the d.c. electric
vehicle supply equipment shall provide direct
current to the vehicle. The maximum allowable error
between the output current and the target current
requested by the vehicle is:

a) £ 150 mA when the commanded current
value is less than or equal to 5 A;

b) £ 1.5 A when the commanded current value
is greater than 5 A but less than or equal to
50 A; and

c) + 3 percent of the d.c. electric vehicle supply
equipment’s maximum current output when
the commanded current value is greater than
50 A.

A-6.4 Measuring Current and Voltage

The accuracy of output measurement of system C
shall be within the following values:

a) Voltage: within £ 10 V; and
b) Current: within £ 1.5 percent of reading or
within £ 0.5 A, whichever is higher

After a value is measured by the d.c. electric vehicle
supply equipment, it shall be send within 200 ms to
the electric vehicle or it is remeasured before
sending it to the electric vehicle.

The electric vehicle should not solely rely on the
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voltage and current measurements from the d.c.
electric vehicle supply equipment for charge session
control.

A-6.5 Overcurrent Protection of d.c. Connection

The d.c. electric vehicle supply equipment shall
provide an over-current protection to protect the
power supply circuit of the d.c. electric vehicle
supply equipment and the vehicle.

If one or both of the following conditions are
continuously fulfilled for a duration of 0.5 s, the d.c.
electric vehicle supply equipment shall trigger an
emergency shutdown within 0.5 s:

a) current is exceeding 120 percent of the
maximum operating current of the station;
and

b) during energy transfer the voltage is
dropping below 80 percent of the minimum
operating voltage of the station.

NOTE — For the protective measures in the vehicle,
see 6.2 of 1ISO 17409 : 2020.

Compliance is tested by A-9.3.18.
A-7 SCHEMATICS AND DESCRIPTION

Schematics of System C for d.c. electric vehicle
supply equipment is given in Fig. 29, as well
definition and description of symbols and terms in
Table 24.

A-8 REQUIREMENTS FOR HIGH-LEVEL
COMMUNICATION OF d.c. EV SUPPLY
EQUIPMENTS USING CHARGING WITH
THERMAL MANAGEMENT SYSTEM

For charging with thermal management system, the
high-level communication shall be implemented
according to 1S/ISO 15118-2 to exchange additional
information.
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1 The supply disconnection device may be substituted by a diode, while the inrush current requirements in A-6 have to be fulfilled.
2 Diagram shows functional description of interface. Contact assignment of vehicle coupler is done in IS 17017 (Part 2/Sec 3).
3 PP line from vehicle connector to d.c. electric vehicle Supply equipment is optional for configuration FF couplers.

FIG. 29 SYSTEM SCHEMATIC EXAMPLE OF SYSTEM C
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Table 24 Definition and Description of Symbols/Terms
(Clause A-7)

S| No. d.c. EV Supply Equipment Electric Vehicle (EV) Interface Circuit
Symbols/Terms Definitions Symbols/Terms Definitions Symbols/Terms Definitions
1) ) @) (4) () (6) )
) V1 d.c./V2_d.c. Voltage Measurement at output of PLC Modem Electric Vehicle communication PE Protective conductor
i) d.c. Electric Vehicle supply (Electric interface between PLC and internal
equipment Vehicle) Electric Vehicle communication
11 d.c/l2_d.c.. Current measurement Electric Vehicle Unit for communicating from d.c.+ d.c. power supply (positive)
. (on d.c.+ or d.c.- or both) control unit Electric Vehicle to the d.c. Electric
i) Vehicle supply equipment and
verifying safety procedure
Power Conversion Isolated power stage for converting Electric Vehicle Subsystem within the Electric d.c.- d.c. power supply (negative)
iii) Unit a.c. supply network into regulated power net Vehicle related to be supplied with
d.c. power for Electric Vehicle energy from the d.c. Electric
supplying Vehicle supply equipment.
Disconnection Device to connect and disconnect Com1l (positive) line for (PLC) c)
iv) device d.c. output of d.c. Electric Vehicle
supply equipment to  power
conversion unit a)
V) PLC Modem for Supply communication interface Com2 (negative) line for PLC
Gunl/Gun2 between PLC and internal supply
(Supply) communication
Supply Control  Unit for control of Supply process PP (Proximity)  General functions according to
Vi) Unit within d.c. Electric Vehicle supply IS 17017 (Part 1) : 2018 with

equipment and communicating with
Electric Vehicle

definition of values in Table 13 for
configurations FF
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S| No. d.c. EV Supply Equipment Electric Vehicle (EV) Interface Circuit
Symbols/Terms Definitions Symbols/Terms Definitions Symbols/Terms Definitions
1) ) ®) (4) (®) (6) ()
R_pre Resistor for pre charging circuit b) CP (control  Function according to IS 17017
pilot) (Part 1) : 2018
Also used for emergency shutdown
vii) of d.c. electric wvehicle supply
equipment by electric vehicle going
into state B or interruption of
control pilot for CP lost shutdown.
IMD1/ IMD2 Insulation monitoring device RC Proximity-resistor used for coding
of cable current capability in case of
viii) a.c. supply according to values in
IS 17017 (Part 1) : 2018.

iX) CCL  (correct Feedback of correct contact and
contact and latching of d.c. vehicle connector
latching)

X) (5 Thermal sensing

a  The disconnection device may be substituted by a diode.
b Switch and resistor are recommended for implementation of mandatory pre charging function.
c Refer to Table 12 for different connectors.
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A-9 GENERAL TEST CONDITIONS
A-9.1 Operating Range

A-9.1.1 Definition

Definitions of variables are as follows:

Vevseinended  VOItage value of testing point

levseinended  CUrrent value of testing point

requested output voltage by the
testing system, sent to the d.c.
electric vehicle supply equipment via
digital communication

VEV target

requested output current by the
testing system, sent to the d.c.
electric vehicle supply equipment via
digital communication

| EV target

Output voltage of the d.c. electric
vehicle supply equipment measured
by the testing system

VEvSE output

Output current of the d.c. electric
vehicle supply equipment measured
by the testing system

lEvsE output

VEV max maximum operating voltage of

electric vehicle

maximum operating current of

electric vehicle

|EV max

The values for Vev max and lev max Shall be set to the
maximum corresponding values of the d.c. electric
vehicle supply equipment transferred via digital
communication (for example, charge paramete
rdiscovery res) unless otherwise specified.

If the d.c. electric vehicle supply equipment shows
any discontinuous behaviour in its operating range,
for example, in case of cascaded architecture of
power modules, it might be necessary to add
additional testing points. In case that the operating
area boundaries are reached, additional operating
points or shifting of existing points shall be
performed in order to fulfil the test requirements.
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A-9.3 Test Cases

A-9.3.1 Compatibility Assessment

The compliance test is shown in Table 25.

A-9.2 Test Setup

A-9.2.1 Standard Test Setup

Figure 31 shows standard test setup.

A-9.3.2 Wake up of d.c. EV Supply Equipment by EV
The compliance test is shown in Table 26.

A-9.3.3 Details of Pilot Function

The compliance test is shown in Table 27.

A-9.3.4 Protective Conductor Continuity Checking

The compliance test is shown in Table 28.

A-9.3.5 Rated Outputs and Maximum Output Power

The compliance test is shown in Fig. 32 and
Table 29.

A-9.3.6 Protection Against Overvoltage at the
Interface

The compliance test is shown in Table 30.

A-9.3.7 Emergency Shutdown in Case of Control
Pilot Disconnection

The compliance test is shown in Table 31.
A-9.3.8 Load Dump
The compliance test is shown in Table 32.

A-9.3.9 Protection against Uncontrolled Reverse
Power Flow from Vehicle

The compliance test is shown in Table 33.

A-9.3.10 Limiting Inrush Current by d.c. EV Supply
Equipment to 2A

The compliance test is shown in Table 34.
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\%
OoP2 OP3
VEVSE max
/ Pmax
OP4
VEVSE mid OP6
OPn
»
VEVSE min OP1 OP5
IEVSE min IEVSE mid IEVSE max |

maximum operating current of electric vehicle supply
equipment

(levse max + levse min) / 2

minimum operating current of electric vehicle supply
equipment

maximum operating voltage of electric vehicle supply
equipment

(Vevse max + VEvsE min) / 2

minimum operating voltage of electric vehicle supply
equipment

operation point

voltage and current depending on test conditions

OP1

OP2
OP3

OP4

OP5
OP6

VEvse min @nd levse min

VEvse max and levse min

VEvsE max and Pmax

|EVSE max and Pmax

VEvse min @nd levse max
VEevse mi¢ and levse mid

12024

NOTE — The defined operating range (OP1 - OP5) specifies the possible range for the electric vehicle to request values for voltage
and/or current. Within the tolerances, the d.c. EV supply equipment however is allowed to deliver values for current or voltage that are
outside of this operating range.

AC

FI1G. 30 OPERATING POINTS

EVchange
DC charger Simulator
Communication | CP1 Communication
CpP2
5 Articial  circuit
pE___ |DCHl ll diagram for EV
N DC -1 EVSEL power net
L1 VEvVsEL
L2......
L3...... DC +2 l‘ —_—
DC -2 EVSE2
VEvse2
PE

FIG. 31 STANDARD TEST SETUP CIRCUIT DIAGRAM
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Table 25 Compliance test for Compatibility Assessment

(Clause A-9.3.1)

6.3.1.104 Compatibility assessment

102.5.2 Description of the process before the start of charging
(initialization)

B-3.2 normal start up

B-3.3  normal shut down

Matching to requirement
(chapter)

Short description

Test, if d.c. Electric Vehicle Supply equipment will not proceed with the charging process in case of:

Vevse min > VEV max

Pre-conditions

for IS/ISO 15118, message “AuthorisationRes” was successfully received by Electric Vehiclesimulator

Test setup

Standard test setup, additionally measurement equipment for output voltage Vevse ouput (COntinuously
measured)

Action(s)

for 1S/1SO15118-2:

send message “ChargeParameterDiscovery.req” containing the following specific value for d.c._EV
ChargeParameterType:

Electric vehicle maximum voltage limit = max (Vevse min -10V, 0V)
proceed with the digital communication according to each standard.

Expected results

d.c. electric vehicle supply equipment will not proceed with the next message via digital communication
according to each standard.

ChargeParameterDiscovery.Res contain an EVSE status code = ’EVSE_Shutdown”
Vevse ouput < 60 V d. C.

Post conditions

none

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time
difference of “t” sec between SECC1 and SECC2 as specified by OEMs.
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Table 26 Compliance Test for Wake up of d.c. EV Supply Equipment by EV
(Clause A-9.3.2)

A-5.2 Wake up of d.c. electric vehicle supply equipment by

Matching to requirement (chapter) electric vehicle

Short description

Reaction on wake up action performed by electric vehicle after d.c. electric vehicle supply equipment fell
asleep.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

Vevse min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t=t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if Vevse min = (R1 + R2) x Igvse min
and:

V1 =0V if Vevse min < (R1 + R2) % levse min

and the parameters “EVTargetvoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EVTargetVoItage =Vev target = VEVSE min

5t setup

Standard test setup

tAction(s)

In each test step, the EV-simulator shall issue current requests and, if applicable voltage requests.
The message “CurrentDemandReq” according to IS/ISO 15118-2 shall contain the following
parameters:

EVrargetcurrent = lEV target

EVargetvoltage = VEV target

Definition of intended test point (OP5):

levse intended = lEVSE max

VEvsE intended = VEVSE min

1) Set:

V1 = Vevse min — (R1+R2) % levse max

If Vevse min — (R1+R2) X lgvse max > 0V

2) Send:

lEV target = lEVSE max

VEV target = MiN (Pevse max/lEvse max; VEVSE max)

3) Wait for Twait (See definition below) in order to reach steady state operation before measuring

Twait=25+ 1.1 X levse max / 20 A/ls
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Table 26 (Concluded)
The test system sends message “PowerDeliveryReq” according to IS/ISO 15118-2 with the parameter

“ChargeProgress” set to “Stop” and waits for “PowerDeliveryRes”

After receiving “PowerDeliveryRes” the test system sends message “SessionStopReq” according to IS/ISO
15118-2 with the parameter “ChargingSession” set to “Pause”

Test system pauses the Data-Link [D-LINK_PAUSE.request ()] after receiving SessionStopRes

d.c. EV Supply equipment changes to sleep mode, which is indicated by a disabled PWM oscillator while CP
voltage is set to constant +12 V.

Test system performs one B1-C1-B1 toggle according to 1S/ISO 15118-3 : 2015.

Expected results

d.c. EV supply equipment signals wake up by enabling the PWM oscillator with a duty cycle of 5 percent.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t”
sec between SECC1 and SECC2 as specified by OEMs.

Table 27 Compliance Test for Details of Pilot Function

(Clause A-9.3.3)

Matching to requirement (chapter) 6.3.1.5 De-energization of the power supply to the EV

Short description

Start of d.c. charging impossible in case of CP lost

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the EV-simulator:
VEvsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t1 according to Fig. 21.

Test setup

Standard test setup, additional relay for opening CP

EVchange
DC charger Simulator
Communication CP1 Communication
PE___| CP 2 =
N Articial circuit
ey Bl .| DC+1 l — *IEvsEl diagram for
{ £ /e DC-1 |¥VEvsEl EV power net
; TR
DC +2 l — *IevsE2
DC-2 |[vVEvsE2
PE

Action(s)

Interrupt control pilot

Expected results

The d.c. electric vehicle supply equipment shall stop the ongoing charging session.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t” s
between SECC1 and SECC2 as specified by OEMs.
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Table 28 Compliance Test for Protective Conductor Continuity Checking
(Clause A-9.3.4)

6.3.1.2 Continuous continuity checking of the
protective conductor

Matching to requirement (chapter)
6.3.1.112 and 6.3.1.113 Voltage limitation between d.c.

output and protective conductor

Short description

Emergency shutdown in case of loss of protective conductor continuity. This test case applies to d.c. electric
vehicle supply equipments with a maximum output voltage > 60 V.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the EV-
simulator:

VEVSE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t=t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min > (R1 + R2) * Ievse min

and:

Vi=0V if Vevse min < (R1 + R2) X lgyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EVTargetVoItage =Vev target = VEVSE min

Test setup

Standard test setup with additional relay for interruption of protective conductor continuity.

EVchange
DC charger Simulator
Communication CP1 Communication
PE | CP2
N Articial circuit
£y L DC+1 l —>IEvsEl diagram  for
= m DC-1 [vVEvsEl EV power net
3.
DC+2 l — *Ievse2
DC-2 |¥VEevsE2 = |
PE

The maximum emergency shutdown time tshuown IS determined by the following equation:

Eshutdown = tirigger + Tperform

with: trigger = 10 ms for isolated systems
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Table 27 (Concluded)

tperform = 30 ms

Action(s)

In each test step, the EV-simulator shall issue current requests and, if applicable voltage requests.
The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EVrargetcurrent = lEV target
EVTargetvoltage = VEV target
Definition of intended test point (OP5):
levsE intended = lEVSE max
VEvsE intended = VEVSE min
1) Set:
V1 = Vevse min— (R1+R2) % levse max
If Vevse min— (R1+R2) X levse max > 0 V
2)Send:
lev target = IEVSE max
VEV target = MiN (Pevse max/|EvsE max; VEVSE max)
3) Wait for Twait (see definition below) in order to reach steady state operation before measuring
Twait =2 S+ 1.1 X lgvse max/ 20 AJs

4) Interrupt protective conductor inside EV-simulator

Expected results

The electric vehicle supply equipment shall turn off the CP oscillator.

After tshuwown = 40 ms the Output current of the d.c. electric vehicle supply equipment (levse ouput) Shall be
<5A

1.01 s after the occurrence of the fault the output voltage of the d.c. electric vehicle supply equipment
(VEVSEOutput) shall be <60 V.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of
“t” s between SECC1 and SECC2 as specified by OEMs.
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FIG. 32 TEST POINT GRID

Table 29 Compliance Test for Rated Outputs and Maximum Output Power
(Clause A-9.3.5)

101.2.1 Operating ranges for output voltage, output

Matching to requirement (chapter) current, and output power

Short description

1. Test if the d.c. electric vehicle supply equipment does not exceed its maximum rated power, even if the
maximum power request by the Electric Vehicle is beyond the rated maximum power of the d.c. electric vehicle
supply equipment.

2. Test if the d.c. electric vehicle supply equipment is able to deliver 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 55 °C below 1 000 m above sea level.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEvsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t=t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min = (R1 + R2) X Ievse min
and:
V1i=0V if Vevse min < (R1 + R2) X lgyse min
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Table 26 (Continued)

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EVTargetVoItage =Vev target = VEVSE min

Test setup

Standard test setup, additionally:

To avoid dynamical influence by unknown inductances in the electric vehicle supply equipment, the test shall
be executed in a stationary set point. Measure in this stationary phase for a duration of 3 s with a measurement
rate of 100 ms or better.

Stationary ambient temperature (as specified at 101.2.1):

Case 1: Minimum ambient temperature as specified by manufacturer
Case 2: -5°C

Case 4: +22°C

Case 3: + 55 °C

Case 4: Maximum ambient temperature as specified by manufacturer

Action(s)

This test case shall be executed in single steps as indicated below.

In each test step, the EV-simulator shall issue current/voltage requests (that is, “CurrentDemandReq” in case
of PLC communication according to 1S/ISO 15118) with the parameter as given in the list below according to
the specifications of :

EVtargetCurrent = |EV target ;
EVtargetVoItage = Vev target-
The evaluation of the expected results shall be done in steady state operation.

The order of sequence of test points can be optimized for the used load. Delay times between the test points
can be used, for example, for cooling down the load.

For each step the following description uses indices m and n.
m : The consecutive index is used to identify the value of the intended current respectively target current.

n : This consecutive index is used to identify the value of the voltage V1, respectively intended voltage or
target voltage.

Main actions to be performed for all test points:

1) Set V1 to the values as defined below.

2) For each test point TP request lev target aNd Vev target With the values as defined below.

3) Wait Tqelay (see definition below) in order to reach steady state operation before measuring.

4) Measure electric vehicle supply equipment output current levse ouput mn @nd output voltage Vevse output min-
Calculations:

Determine active output power

Pevse output mn = lEvsE output mn X VEVSE output mn

86



Table 26 (Continued)

IS 17017 (Part 30) : 2024

Definitions:

Taelay = 2 s for current steps of < 20 A

Tdelay =2 s+ 1.1 % ( | TEVSE intended myn - Previous levse output | ) /20 A/s for current steps of > 20 A

Target values requested to set test point TP n:

Steps 1-9 shall be tested at each case listed above:

Step 1: (see OP5 in Fig. 30)

lev target = IEVSE max

Vev target — VEVSE min

Step 2: (see OP4 in Fig. 30)

lev target = lEVSE max

Vev target = Pevse max/l EVSE_max

Step 3: (see OP3 in Fig. 30)

lev target = PevsE max/ VEVSE_max

Vev target = VEVSE max

Step 4: (see OP2 in Fig. 30)

lev target = IEVSE min

Vev target = VEVSE max

Step 5: (see OP1 in Fig. 30)
lev target = IEVSE min

Vev target = VEVSE min

Step 6:
lev target = PevsE max/ VEVSE_max

Vev target = VEVSE max

Step 7:
lev target = 1.2 (PEVSE max/VEVSE_max)

Vev target — VEVSE max

Step 8:
lev target = 1.2 X lEVSE max

VEV target = PEVSE max/ IEVSE_max
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Step 9:
lev target = IEVSE max

VEev target = 1.2 (PevsE max/ VEVSE_max)

Configuration of the test bench for all steps:
V1=Vey target — (Rl + R2) X lgy target
with

Vi=0V

Expected results

All cases, all Steps:
measured current and voltage values shall be positive (> 0) in steady state operation.

This test case is passed if each of the following test criteria is fulfilled for all measurements in steady state
operation:

Step 1.

VEevse output> 0

Steps 2-4:
Vevse output > 0

levse output > 0

Step 5:

VEvse output > 0

Steps 6-9:

The d.c. electric vehicle supply equipment shall not exceed its maximum rated power and shall stop the
charging process.
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Table 30 Compliance Test for Protection Against Overvoltage at the Battery
(Clause A-9.3.6)

6.3.1.106 Protection against overvoltage at the interface
Matching to requirement (chapter)
6.3.1.114 Shutdown of d.c. electric vehicle supply equipment

Short description

Emergency shutdown in case of an overvoltage at the interface and disconnection of the d.c. electric vehicle
supply equipment’s supply.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEVSE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min > (R1 + R2) x Ievse min
and:
Vi=0V if VEevse min < (R1 + R2) X levse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):
EVTargetVoltage = Vev target = VEVSE min

Test setup

Standard test setup.
The maximum error shutdown time tshutdown IS defined as follows:

tshutdown = 1.01'S  (tirigger =10 MS, tperform = 1 S)
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Action(s)

In each test step, the EV-simulator shall issue current requests and, if applicable voltage requests.
The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lev target
EV target voltage = Vev target
EV maximum voltage limit = Vey max
Definition of intended test point:
lEvsE intended = lEVSE min
Vevse intended = VEVSE min + (VEVSE max - VEVSE min)/2
1) Set:

V1= Vevse min
2) Send:

lev target = lEVSE min

VEV target = VEVSE min

Vev max = Vevsemin -+ (Vevse max - VEVSE min)/2
3) Wait for Twait (see definition below) in order to reach steady state operation

Twait=2S
4) Set:

V1 =Veymax+ 10 V for 400 ms

NOTE — According to 6.3.1.106, the vehicle shall be able to change the maximum voltage limit during charging process.

Expected results

The electric vehicle supply equipment shall turn off the CP oscillator.

After tshudown = 1.01 s the output current of the d.c. electric vehicle supply equipment (IEVSE output) shall
be<5A.
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Table 31 Compliance test for Emergency Shutdown in case of Control Pilot Disconnection

(Clause A-9.3.7)

Matching to requirement 6.3.1.114 Shutdown of d.c. electric vehicle supply equipment

(chapter) A-4.3 CP lost shutdown

Short description

Emergency shutdown in case of CP lost.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VevsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X levse min if  Vevsemin > (R1 + R2) X Ievse min
and:
Vi=0V if Vevse min < (R1 + R2) % lgyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EV target voltage = Vev target = VEVSE min

Test setup

Standard test setup with additional relay for opening CP:

DC CHARGER EV Simulator

Communications Communications

I

CP1
CP2
—— § %

DC+1

S Iy Attificial
- VEVSEL
L3-=---- DC-1 X it
DC+2 — circui
¥ Vevses diagram for

DC-2

EV power net
PE

The maximum emergency shutdown time tshudown iS defined as follows:
tshutdown = tirigger * tperform = 40 ms after control pilot interruption

with: tiigger = 10 ms

tperform = 30 ms

The de-energization time te-energization 1S defined as follows:

tde-energization = 100 ms after control pilot interruption

Action(s)

In each test step, the EV-simulator shall issue current requests and, if applicable voltage requests.
The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lgv target

EV target voltage = Vev target
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Definition of intended test point (OP5):
lEvsE intended = |EVSE max
VEVSE intended = VEVSE min
1) Set:
V1 = Vevse min— (R1+R2) X levse max
If Vevse min— (R1+R2) X levse max < 0, then set V1 = 0V
2) Send:
lev target = IEVSE max
VEV target = MIN (Pevse max/|Evse max; VEVSE max)
3) Wait for Twait (see definition below) in order to reach steady state operation before measuring
Twait =28+ 1.1 X levse max/ 20 A/s
4) Interrupt control pilot inside EV-simulator.

5) Initiate charging process after emergency shutdown has been performed.

Expected results

After tshudown = 40 ms the output current of the d.c. electric vehicle supply equipment (lgvse ouput) Shall be
<5A

1.01 s after the occurrence of the fault the output voltage of the d.c. electric vehicle supply equipment
(VEVSEOutput) shall be <60 V.

ATter tge-energizaion = 100 ms the output voltage of the d.c. electric vehicle supply equipment (Vevse output) Shall
be <60 V.

The d.c. electric vehicle supply equipment does not go into ready mode until the station is serviced.

(The message “ChargeParameterDiscoveryRes” according to IS/ISO 15118 shall contain
d.c. EVSEStatusCode # EVSE Ready).
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Table 32 Compliance Test for Load Dump
(Clause A-9.3.8)

Matching to requirement

(chapter) 101.2.7 Load dump

Short description

Check if d.c. electric vehicle supply equipment will limit the voltage overshoot to the specified values for
each system in case of load dump.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

Vevse min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if  Vevse min > (R1 + R2) X Tevse min

and:

V1 =0V if Vevse min < (R1 + R2) X levse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EV target voltage = Vev target = VEVSE min

Test setup

Standard test setup
Switch S3 closed

Action(s)

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lev target
EV target voltage = Vev target
EV maximum voltage limit = Vey max
Definition of intended test point:
levse intended = lEVSE min
VevsE intended = 1.1 X VEVSE min
1) Set:
V1 =11 x Vevse min— (R1+R2) X levse max
if 1.1 X Vevse min— (R1+R2) X lgysg max >0 V
2) Send:
lEV target = IEVSE min
VeV target = 1.1 X VEVSE min
Vevmax = 1.2 X V gvse min

3) Wait for Twait (see definition below) in order to reach steady state operation
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Twait = 2 S + 11 X IEVSEmax/ 20 A/S
Main action to be performed:

Open S1 (see Fig. 17).

Expected results

Vevse output < 1.1 X VEV max

dVevse output /dt <250 V/ms

Table 33 Compliance test for Protection against Uncontrolled Reverse Power Flow from Vehicle

(Clause A-9.3.9)

Matching Requirement (Chapter) | 101.1 Protection against uncontrolled reverse power flow from vehicle

Short description

Test if electric vehicle supply equipment will prevent any reverse power flow from the vehicle.

Pre-conditions

The charging sequence shall be successfully done until t=t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if Vevse min > (R1 + R2) % Tgvse min

and:

V1i=0V if Vevse min < (R1 + R2) X lgvse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):
EVTargetVoltage = Vev target = VEVSE min

The message “CurrentDemandReq” according to 1S/ISO 15118 shall contain the following parameters:
EV target current = lev target

EV target voltage = Vev target

lev target = lEVSE min

VeV target = VEVSE min + (VEVSE max - VEVSE min)/ 2

Setting of the test bench:

V1 = Veviaget — (R1 + R2) Xlev target

Test setup

Standard test setup

Action(s)

The EV-simulator shall issue the identical values for current and, if applicable voltage requests as send in the
pre-conditions.

1. Set Vl = VEV target + 10 V

2. wait 250 ms to start current measurement for | evse output

Expected results

I Evse output > O for a duration of 3 s
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Table 34 Compliance Test for Limiting the Inrush Current by d.c. Electric Vehicle Supply Equipment
to 2A

(Clause A-9.3.10)

Matching Requirement | B-6.2 Turn on inrush current
(Chapter)

Short description

Check if the d.c. electric vehicle supply equipment limits the inrush current to max. 2A in case of closing
the electric vehicle disconnecting device after pre-charge sequence.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEevse min, VEVSE max, |EvSE min, |EVSE max, PEVSE max

The message “PrechargeReq” according to IS/ISO 15118 shall contain the following parameter:
EV targe tvoltage = Vev target

With: Vev target = VEVSE max

Precharge sequence shall be successfully done until:

VEevse Output = [095 X Vv target, Vev target]

Test setup

Standard test setup

Action(s)

1. Set V1 = VEevse output -20V
2. Close SO

3. Measure levse output 1ms after closing SO until first Current Demand Res message.

Expected results

OA<IEVSE Output<2 A

Va Vevse mac "2V
v op2 / OP3
EVSE max ‘. :
TPos TE(. TF;éa
3 P
i~ EVSE max
1 3¢ *® }
x POP4
e »n
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»”®
e w
»
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TPoo TPio TP20
Vevee SR 2% o
min H ;
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H - o .
>
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FIG. 33 TEST POINT GRID FOR OUTPUT CURRENT REGULATION IN CCC INCLUDING STATIC DEVIATION AND
RIPPLE
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A-9.3.11 Output Current Regulation in CCC this test case. However, the test point grid that shall
including Static Deviation and Ripple actually be used for this test case shall cover indices
m = 0...20 and n = 0...20, with some additional

The compliance test is shown in Fig. 33 and restrictions as described below.

Table 35.
) o The correlation between current and voltage is given
Figure 33 shows a simplified example of the test by the following formula:
point grid with indices m = 0...4 and n = 0...6 in
order to visualize the principal testing sequence of Vevse, mn = V1n+ (R1 + R2) X lgvsg, mn

Table 35 Compliance Test for Output Current Regulation in CCC (including static deviation and ripple)
and Measurement Accuracy

(Clause A-9.3.11)

101.2.1 Rated outputs and maximum output power
101.2.2.1 Output current regulation in CCC

Matching to requirement (chapter)
101.2.5 Periodic and random deviation (current ripple)

6.3.1.102 Measuring current and voltage

Short description

Check if the current regulation fulfils the requirements for static, periodic and random deviation.

Check accuracy of current measurement.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the EV-simulator:
VEevse min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done including the message “PowerDeliveryReq” (according to
IS/ISO 15118), with the following values used during pre-charging:

V1= Vevsemin— (R1+R2) X levsemin - If  VEvse min = (R1 + R2) X Igvse min

and:

V1=0V if Vevsemin < (R1+ R2) X lgyse min

and the parameter “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EV target voltage = Vev target = VEVSE min

Test setup

Standard test setup, additionally:
Measure in the stationary phase for a duration of 3 s.

All measurements during this time shall be used for calculation and for expected results.

Action(s)

In the steps of this test case, certain properties of the EVSE are tested at specific test points in the operating
range of the EVSE. The indices m and n are used as follows to refer to a specific test point TPm, n:

m: This consecutive index is used to identify the value of the intended current, or the target current,
respectively.

n: This consecutive index is used to identify the value of the voltage V1, or — together with
index m — the intended voltage, respectively.

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
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EV target current = lgv target mn

EV target voltage = Vev target mn

Definition of test point grid TPm, n:

Indices range:

m=0..20,n=0..20

with:

AV =0.02 x Vevse max + 5 V derived from 101.2.2.2 and 101.2.6

NOTE: AV is needed in order to achieve current regulation (CCC).

Test point TPm, n = (levse intended, m, n | VEVSE intended, m, n) With:

IevsE intended, m, n = lEvsE min + M/20 X (levse max — lEvSE min) (1)

VEvsE intended, m, n = VEVSE min + N120 X (Vevse max — AViol — Vevse min) + (R1 + R2) % (levse intended, m, n — lEVSE min)

)
VEVSE intended, m, n + Avtol < VEVSE max (3)
(VEVSE intended, m, n + Avtol) X |EVSE intended, m, n S PEVSE max (4)

All equations (1) to (4), where applicable, shall be fulfilled for each TP, n. If any of the equations (1) to (4) is
not fulfilled for certain values of m and/or n, (Ievse intended m, n | VEVSE intended m, n) 1S NOt @ test point TP, n.

Target values requested to set test point TP, n':
lev target m,n = lEVSE intended m, n (5)
VEV target m, n = min (PEVSE max/ |EV target m, n ; VEVSE max) (6)

Configuration of the test bench for test point TP, :

V1n = Vevse min + N/20 X (Vevse max — AViol— VEVSE min ) — (R1 + R2) X levse min (7)
with:
V1,20V @)

If (7) results in V1, <0V, V1, shall be setto V1,=0 V.
Calculations done continuously during for the measurement duration of each TPm, » (3 S):
Determine active output power:

PEVSE Output mn = IEVSE Output m,n X VEVSE Output m,n (9)

Determine the absolute static current deviation value of the 0 Hz component (that is pure d.c.) of the output
current levse output mn'

ldev abs mn= | Ievse output mn = lEV target mn | for levtargetmn < 50A (10)

Determine the relative static current deviation value of the 0 Hz component (that is pure d.c.) of the output
current levse output mpn:

|dev relmn = | Ievse Outputmn = |EV target m,n | / Iev target m,n for |EV target m,n >50A (11)

Determine the maximum amplitude value (liip 1ow mn) Of all current ripple components of the output current
levse oupueman in the  frequency band above 0 Hz and below 10 Hz

Determine the maximum amplitude value (lvip mia mn) Of all current ripple components of the output current
levse ouput mn 1N the frequency band above 0 Hz and below 5 kHz
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Determine the maximum amplitude value (lrip nigh mn) Of all current ripple components of the output current
levse ouputman in the  frequency band above 0 Hz and below 150 kHz

Determine the absolute static current deviation value of the value measured by the d.c. electric vehicle supply
equipment and transmitted via digital communication from the 0 Hz component (that is, pure d.c.) of the output
current levse output myn'

|dev measure m,n — | IEVSE measure m,n ~ |EVSE Output m,n | (113)

Determine necessary wait time:

for m=0:

Twait = levse min / (20 AJ/S) for  levsemin>20 A

Twait=15$ for levse min < 20 A

for m>0:

Twait= | Tevtargetm, n — levee ouputm-s,n | (20 A/S)  for | Tev targetm, n — levse ouputmet,n | =20 A
Twait=15 for | Iev target m,n — levse Output m-1, n | <20 A

Main actions to be performed:

The test points TPm, » shall be covered in sequences generated by two tested loops. The outer loop shall cover
the index range of index n (n = 0 ... 20) and therefore step through the different values of the voltage V1. The
inner loop shall cover the index range of index m (m = 0...20) and therefore step through the different values
of the intended output current (“current-step-sequence”), taking into account the maximum output power of the
d.c. electric vehicle supply equipment.

All equations (1) to (4), where applicable, shall be fulfilled for each TP, n, SO for some values of n, the index
range of the inner loop might not reach all values of m.

In each current-step-sequence, a series of current values (indicated by index m) for a constant value of V1, that
is for a fixed value of index n, shall be used for the test.

Within each current-step-sequence (for example, m = 0...20, n = 0, TPo.mmax, 0), Only the value of the current
demand lev target m, n Shall be altered for the individual test points, the value of V1 shall remain constant (for
example, for n =0 : V1, to be used for TPy.. 20,0). After each current-step-sequence (that is, after testing TP2o,
n), the current demand ley target mn Shall be set to 0 A and communicated to the Electric Vehicle supply equipment
in order to stop the energy flow from the Electric Vehicle supply equipment. Then, index n shall be incremented
by 1, that is V1 shall be adjusted to the voltage value of the following sequence (for example, forn=1:V1; to
be used for TPy_ 20, 1) and then the following current-step-sequence shall be started (for example m = 0...20, n
=1, TPo..20,1).

The following pseudo code structure shows the actions to be taken during the execution of this test case. Please
refer to the equations above for information on the individual values.

Setn=0

Start outer loop

Set V1,

Setm=0

Start inner loop (current-step-sequences)
Determine necessary wait time T wait

Request target values to set test point TPm, n by sending the message “CurrentDemandReq” according to
IS/ISO 15118

Wait for Tait

Measure levse output m, n 8Nd VEVSE output mn
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Get lgvse measure mn from digital communication

Perform calculations to be done for each test point TPmn

Check if expected results are achieved

Increment mby 1

If m < 20 and equations (1) to (5) are fulfilled, jump to beginning of inner loop
Request target value lev target = 0 A by sending the message “Current Demand Req”
Wait for 1.1 X lgvse output m-1,n / (100 A/S)

Increment n by 1

If n < 20, jump to beginning of outer loop

End test

NOTE — The slew rate of 100 A/s was chosen based on “101.2.4 descending rate of charging current”. The factor 1.1 was chosen to
provide an additional 10 percent margin.

Expected results

This test case is passed if each of the following test criteria is fulfilled for each tested TPmp:

Vevse output mn > 0 12)

levse output mn > 0 (13)

Pevse output mn < PEVSE max (14)
lrip tlowmn < 0.75A (15)
lipmidmn < 3A (16)
ltip high mn < 4.5A 7)
I dev measure mn < max (0.5A 1 0.015 % Ievse output mn) (17a)

For levse target mn < S0A
All calculated values for lgey abs mn < 2.5A (18)
For IEVSE target m,n > 50A

|dev rel m,n < 0.05 (19)

A-9.3.12 Output Voltage Regulation in CVC during Pre-Charging

The compliance test is shown in Fig. 34 and Table 36.
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FIG. 34 TEST POINT GRID FOR OUTPUT VOLTAGE REGULATION IN CVC DURING PRE-CHARGING

Figure 34 shows a simplified example of the test point grid with indices n=0...6 in order to visualize the principal
testing sequence of this test case. However, the test point sequence that shall actually be used for this test case
shall cover indices n = 0 ... 20, with some additional restrictions as described below.

Table 36 Compliance Test for Output Voltage Regulation in CVC During Pre-Charging and
Measurement Accuracy

(Clause A-9.3.12)

101.2.2.2 Output voltage regulation in CVC
Matching to requirement (chapter) | 101.2.6 Periodic and random deviation

6.3.1.102 Measuring current and voltage

Short description

Check if static voltage regulation during pre-charging fulfills the tolerance requirements.

Check accuracy of voltage measurement.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the electric vehicle:

Vevse min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t6 according to Fig. 21.

Test setup

Standard test setup, but SO is open, additionally:

Measure in the stationary phase for a duration of 3 s.

Action(s)

In each test step, the EV-simulator shall issue current/voltage requests.
The message “Current Demand Req” according to IS/ISO 15118 shall contain the following parameters:
EVtargetcurrent = lev target

EVtargetvoltage = Vev target
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For each step the following description uses index n.

n: This consecutive index is used to identify the value of the voltage V1, respectively intended voltage or target
voltage.

Definition of test point grid TP:
n=0..20

TPy = (IEVSE intended | VEVSE intended m, n) with

levse intended = 0 A (1)
VEvsE intended, n = VEVSE min + N120 X (Vevse max— VEVSE min) )
Calculations:

Determine active output power

Pevse outputn = lEvsE outputn X VEVSE Output n 3)
Determine the absolute static deviation

Vdev absn = | Vevse output n = VEV target n | 4
Determine the relative static voltage deviation

Vevreln = | VEvsE outputn = VEV target n | /VEV target n (5)
Determine the peak voltage ripple Viipn Up to a frequency of 150 kHz (see Fig. 10)

Viipn = peak value of (Vevse output rip n - VEVSE output n) (6)

Determine the absolute static voltage deviation value of the value measured by the d.c. electric vehicle supply
equipment and transmitted via digital communication from the 0 Hz component (that is, pure d.c.) of the output
voltage Vevse output n

Vdev measure n = | Vevse measure n = VEVSE Outputn | (66)
Definitions:
Twait=7s

NOTE — According to A-2, the charge control communication shall comply with 1S/1ISO 15118. which specifies a pre-charge timeout
of 7s.

Main actions to be performed:

For each test point TP, request lev target n 8Nd VEv target n With the values as defined below.

Wait for Twait (See definition above) in order to reach steady state operation before measuring.

Measure Electric Vehicle supply equipment output current lgvse ouput n @nd output voltage Vevse output m, n-

Get Vevse measure mn from digital communication

Target values requested to set test point TPy:

VEV targetn = VEVSE intended n @)
levitargetmn =0 A (8)

Configuration of the EV-simulator for test point TP, :

V1n = Vevse min + /20 X (Vevse max — AViol — Vevse min) — (R1 + R2) X levse min 9)
with:
V1,>0V (10)
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Table 36 (Concluded)

NOTE — If (9) results in V1, <0V, V1, shall be set to V1,=0 V.

Expected results

VEvsE outputn > 0

levse outputn = 0

| VEVSE Outputn = VEV target n | /VEV target n <0.05

| Vevse ouputn - Vev targetn | < 0.02 % Vevse max
Vrip n=< 5V

Vdev measure n <= 10V

This test case is passed if each of the following test criteria is fulfilled for each TPy:

(11)
(12)
(13)
(14)
(15)
(16)
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A-9.3.13 Control Delay of Charging Current in CCC

The compliance test is shown in Fig. 35 and Table 37.

VA VEVSE max _Avtol
v oP2 OP3
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n=5 o b3 )\ =
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>
IEVSE min IEVSE max |

FIG. 35 TEST POINT GRID FOR CONTROL DELAY OF CHARGING CURRENT IN CCC

Figure 35 shows a simplified example of the test restrictions as described below.

point grid with indices m = 0...4 and n = 0...6 in
order to visualize the principal testing sequence of
this test case. However, the test point grid that shall

The correlation between current and voltage is given
by the following formula:

actually be used for this test case shall cover indices —
V =V1,+(R1+R2) x|
m=0....20andn=0..... 20, with some additional EVSE.m.n n+( ) * levse ma

Table 37 Compliance Test for Control Delay of Charging Current in CCC
(Clause A-9.3.13)

Matching to requirement (chapter) 101.2.3 Control delay of charging current in CCC

Short description

Check the control delay of the charging current in CCC for the largest possible change of the requested
current.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

Vevse min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done including the message “PowerDeliveryReq” (according
to I1S/1SO 15118), with the following values used during pre-charging:

V1 =Vevse min— (R1 + R2) X levse min  if  Vevse min = (R1 + R2) X Tevse min

and:

V1=0V if Vevsemin <(R1+ R2) X lgyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):
EVTargetVoltage = Vev target = VEVSE min
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Table 37 (Continued)

Test setup

Standard test setup for d.c. charging EV-simulator, additionally:

Determine the 0 Hz (that is, pure d.c.) component of the EV supply equipment output current levse output m, n
at the point in time defined in the respective test step.

Action(s)

In the steps of this test case, certain properties of the electric vehicle supply equipment are tested at specific
test points in the operating range of the electric vehicle supply equipment. The indices m and n are used as
follows to refer to a specific test point TP, n:

m: This consecutive index is used to identify the value of the intended current, or the target current,
respectively.

n: This consecutive index is used to identify the value of the voltage V1, or — together with index m — the
intended voltage, respectively.

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lgv target m, n

EV target voltage = Vev target m, n

Definition of test point grid TPm n:

Indices range:

m=0..2,n=0..20

with:

AVio1= 0.02 X Vevse max + 5 V derived from 101.2.2.2 and 101.2.6

NOTE — AV y is needed in order to achieve current regulation (CCC).

Test point TPm, n = (Ievse intended m, n | VEVSE intended m, n) With:

levsE intended 0, n = levse min fOr m=10 (1)
levse intended 1, n = MIN (Ievse max; levsepmaxn)  for  m=1 2
IevsE intended 2, n = levse min fOr m = 2 (3)

VEVsE intended m, n = VEVSE min + N/20 X (VEevse max — AViol— Vevse min) + (R1 + R2) % (levse intended m, n — lEVSE min)

(4)
VEVSE intended m, n + AVtoI < VEVSE max (5)
(VEVSE intended, m, n + AVtoI) X |EVSE intended, m, n < PEVSE max (6)

For m =1, levse intended 1, n = levse max shall be used for alln =0 ... n’ as long as (4), (5), and (6) are fulfilled.

Form=1 and n=n’+1 ... 20, Ievse intended 1. n = levse pmax n Shall be used and levse pmax n Shall be selected as
large as possible such that (4), (5), and (6) are fulfilled, that is in particular:

(VevsE intended, 1, n + AVio1) X lgvse pmax n = PEVSE max @)

All equations (1) to (6), where applicable, shall be fulfilled for each TP, n. If any of the equations (1) to (6)
is not fulfilled for certain values of m and/or n, (Ievse intended m, n | VEVSE intended m, n) iS NOt a test point TPm, n.

Target values requested to set test point TPm n:
lev target m,n = IEVSE intended m, n (8)

VEV target m,n = min (PEVSE max/IEV target m, n ; VEVSE max) (9)
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Table 37 (Continued)

Configuration of the test bench for test point TP, :

V1 = Vevse min + N/20 X (Vevse max — AViol — VEvse min) — (R1 + R2) X levse min (10)
with:
V1,20V (11)

If (10) results in V1, <0V, V1, shall be setto V1,=0V

Calculations to be done for test point TP, n:

Determine active output power:

Pevse output m, n = lEVSE Output m, n X VEVSE Output m, n

Determine absolute static current deviation of 0 Hz (that is, pure d.c.) component:
ldev abs m, n = | Tevse output m, n — lEV target m, n | for lev target m,n < 50 A

Determine relative static current deviation of 0 Hz (that is, pure d.c.) component:
ldev retm,n = | IEvsE output m, n — lEV target m, n | /leviargetm,n TOr levtargetm,n > 50 A
Determine necessary wait time:

for m=0:

Twait = levse min /(20 A/s) for levse min > 20 A

Twait = 1 5 for levse min <20 A

form>0:
Twait = | Iev target m,n — levse Output m-1, n | /(20 A/S) for | Tev target m, n — levse outputm-1,n | = 20 A
Twait=15 for | Iev target m, n — lEVSE Output m-1, n | <20A

Main actions to be performed:

In this test case, the electric vehicle supply equipment shall be tested at each test point TPy, » with m > 0.
The test points TPy » (that is m = 0) are only needed as starting points for the current change. The test points
TPm, n shall be covered in sequences generated by two nested loops. The outer loop shall cover the index
range of index n (n = 0 ... 20) and therefore step through the different values of the voltage V1. The inner
loop shall cover the index range of index m (m = 0..2) and therefore alternate between the minimum and the
maximum value of the intended output current (“‘current-step-sequence”), taking into account the
maximum output power of the electric vehicle supply equipment. (All equations (1) to (6), where applicable,
shall be fulfilled for each TPm,n.)

In each current-step-sequence, a series of current values (indicated by index m) for a constant value of V1,
that is for a fixed value of index n, shall be used for the test.

Within each current-step-sequence (for example, m = 0..2,n = 0, TPo.2, o), only the value of the current
demand lev target m, n Shall be altered for the individual test points, the value of V1 shall remain constant (for
example for n = 0: V1, to be used for TP 2, 0). After each current-step-sequence (that is, after testing TP2, 1),
the current demand lev trget Shall be set to 0 A and communicated to the electric vehicle supply equipment in
order to stop the energy flow from the electric vehicle supply equipment. Then, index n shall be incremented
by 1, that is V1 shall be adjusted to the voltage value of the following sequence (for example, forn=1:V1;
to be used for TPy », 1) and then the following current-step-sequence shall be started (for example, m =0..2,
n= 1, TPOHZ, 1).

The following pseudo code structure shows the actions to be taken during the execution of this test case.
Please refer to the equations above for information on the individual values.

Setn=0

Start outer loop
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Table 37 (Concluded)

Set V1,

Setm=0

Start inner loop (current-step-sequences)
Determine necessary wait time Twait

Request target values to set test point TPm, n by sending the message “CurrentDemandReq” according to
IS/ISO 15118

Wait for Tt

Measure levse output m, n aNd VEVSE output m, n

Ifm>0Then

Perform calculations to be done for each test point TPy, »
Check if expected results are achieved

End if

Increment m by 1

If m <2 and (5) is fulfilled, jump to beginning of inner loop
Request target value lev target = 0 A by sending the message “CurrentDemandReq”
Wait for 1.1 X levse output m-1,n / (100 A/S)

Increment n by 1

If n < 20, jump to beginning of outer loop

End test

NOTE — The slew rate of 100 A/s was chosen based on “101.2.4 descending rate of charging current”. The factor 1.1 was chosen
to provide an additional 10 percent margin.

Expected results

This test case is passed if each of the following test criteria is fulfilled for each TP n:

VEvse outputm,n > 0 (12)
IEVSE Output m, n >0 (13)
PevsE output m, n < PEVSE max (14)

For lev targetm n < 50 A:
|devabs m, n 52-5 A (15)
For |EVtargetm, n>50A:

Idev relm, n < 0.05 (16)
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A-9.3.14 Descending Rate of Charging Current
The compliance test is shown in Fig. 36 and Table 38.
Table 38 Compliance Test for Descending Rate of Charging Current
(Clause A-9.3.14)

Matching to requirement (chapter) 101.2.4 Descending rate of charging current

Short description

Check the descending rate of the charging current in CCC.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VevsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t9 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min > (R1 + R2) x Ievse min
and:
Vi=0V if Vevse min < (R1 + R2) X lgyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

Ev target voltage = Vev target = VEVSE min

Test setup

Standard test setup

Action(s)

In each test step, the EV-simulator shall issue current requests and, if applicable voltage requests.
The message “Current Demand Req” according to IS/ISO 15118 shall contain the following parameters:
EVTargetCurrent = lev target m, n
EVTargetVoltage = Vev target m, n
1) Set:
V1n = Veviargetm n — (R1 + R2) X lgvse min
if Vev target m n — (R1+R2) Xlevse min > 0
2) Send (message Current Demand Req according to IS/ISO 15118): :
lev target m, n = |EVSE max
VEV target m, n = MIN (Pevse max/ lev target m, n ; VEVSE max ) — AViol
3)  Wait for Twait (see definition below) in order to reach steady state operation
Twait =25+ 1.1 X levse max/ 20 Als
4) Measure lgvse output ,Store value as “Ievse output,1”
5) Send lev target m, n = levse min@nd start timer (timestamp ty)

6) If levse output < Ievse min + Al
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Table 38 (Concluded)

Measure levse ouput, Store value as “Ievse ouput,2” and stop timer (timestamp to)

Expected results

This test case is passed if the following test criteria is fulfilled:
((1evse output, 1 - lEvsE output, 2)/(100 A/s)) > (t2 - ta),

with (to - t1) = time elapsed between start and stop of the timer.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t”
sec between SECC1 and SECC2 as specified by OEMs.

vV VEVSE max _Avtcl
v OoP2 /
it I e— e SR
TPos/TPs5
B P b
7 EVSE max
n=4 + ¢
n=3 POP4
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n=2 4
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EVSE min s .
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£: o
3 n
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£: ] -
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FIG. 36 TEST POINT GRID FOR DESCENDING RATE OF CHARGING CURRENT

Figure 36 shows a simplified example of the test by the following formula:
point grid with indicesm=0...2andn=0...6 in

order to visualize the principal testing sequence of Vevsemn = Vin+ (R1+ R2) X levse m n

this test case. Howeve.r, the test point grid '[hE.lt shall A-9.315 Insulation Checks

actually be used for this test case shall cover indices

m=0..2and n =0 .. 20, with some additional A-9.3.15.1 Insulation checks before pre-charge
restrictions as described below. (cable check)

The correlation between current and voltage is given The compliance test is shown in Table 39.
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Table 39 Compliance Test for Insulation Check to Detect Low Insulation Resistance before Pre-Charge
(Clause A-9.3.15.1)

Matching to requirement (chapter) | A-4.1.3 Cable check

Short description

Reaction on low insulation resistance condition

Pre-conditions

Insulation monitoring device according A-4.1 IT (isolated terra) system requirements

Test setup

1. Symmetrical test:

Two test resistors with each R = 99.5 kQ

2. Asymmetrical test for failure between d.c. + and PE:
Test resistor R = 99.5 kQ

3. Asymmetrical test for failure between d.c. - and PE:
Test resistor R = 99.5 kQ

NOTE — The requirement requests an insulation resistance of > 100 kQ. Therefore the injected fault condition should be close to
the limit (-- > 99.5 kQ).

Action(s)

This test case shall be executed in single steps as indicated below:

1a) Connect test resistors between d.c. + and PE as well as d.c. - and PE
1b) The charging sequence shall be done until t = t4 (according to Fig. 21)

1c) The EV-simulator shall issue a pre-charge request (that is, “PrechargeReq” according to
IS/1ISO 15118) with EV target voltage = Vev target = VEVSE min.

2a) Connect test resistor between d.c.+ and PE

2b) The charging sequence shall be done until t = t4 (according to Fig. 21)

2¢) The EV-simulator shall issue a pre-charge request (that is “PrechargeReq” according to
I1S/1ISO 15118) with EV target voltage = Vev target = VEVSE min.
3a) Connect test resistor between d.c. - and PE

3b) The charging sequence shall be done until t = t4 (according to Fig. 21)

3c) The EV-simulator shall issue a pre-charge request (that is, “PrechargeReq” according to
IS/1SO 15118) with EVTargetVoltage = Vev target = VEVSE min-

Expected results

Att=1t4 according to Fig.21 (reception of CableCheckRes with parameter EVSEProcessing equal to
"Finished"):

The EVSE shall have turned off the CP oscillator.
VEvse output shall be <60 V at t = t4 (according to Fig. 21) + 1's

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t” s
between SECC1 and SECC?2 as specified by OEMs.

A-9.3.15.2 Insulation check to detect fault state

The compliance test is shown in Table 40 and Table 41.
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Table 40 Compliance Test for Insulation Check to Detect Fault State during Charging
(Clause A-9.3.15.2)

Matching to requirement (chapter) A-4.1.4 Insulation monitoring during charging

Short description

Reaction on low insulation resistance condition (R < 100 Q/V) during current demand phase

Pre-conditions

The EVSE has successfully transmitted its following properties to the EV-simulator:
VEvsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t=t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1= Vevsemin— (R1+ R2) X levsemin i Vevse min > (R1 + R2) * Ievse min

and:

V1=0V if Vevsemin < (R1 + R2) X lgvse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):
EV target voltage = VEv target = VEVSE min

Insulation monitoring device according A-4.1 IT (isolated terra) system requirements

Test setup

Standard test setup

1) Configuration for symmetrical test:

Two test resistors with each R = 99.5 kQ

2) Configuration for 1% asymmetrical test for fault between d.c. + and PE:
Test resistor R = 99.5 kQ

3) Configuration for 2" asymmetrical test for fault between d.c. - and PE:

Test resistor R =99.5 kQ

NOTE — The requirement requests an insulation resistance of > 100 kQ. Therefore, the injected fault condition should be close to
the limit (-- > 99.5 kQ).

Action(s)

The complete sequence of test steps shall be executed with all three resistor configurations as described in the
test setup (symmetrical and asymmetrical).

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lev target
EV target voltage = Vev target
Definition of intended test point (OP5):
lEvsE intended = |EVSE max
VEvsE intended = VEVSE min
1) Set
V1 = Vevse min - (R1+R2) X levsemax
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Table 40 (Concluded)
If Vevse min - (R1+R2) X levsemax >0 V

2) Send
VEV target = MIiN (Pevse max / 1EVSE max; VEVSE max)

lEV target = lEVSE max
3)  Wait for Twait (see definition below) in order to reach steady state operation before measuring.
Twait =25+ 1.1 X levse max / 20 A/s
4) Connect test resistors according to the respective configuration.
The maximum error shutdown time tshudown is defined as follows:
tshutdown = trrigger * toerform = 11 s after occurrence of insulation fault
With: tyigger =10 S

toerfom = 1S

Expected results

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t” s
between SECC1 and SECC?2 as specified by OEMs.

Table 41 Compliance Test 2 for Self-test After Fault State
(Clause A-9.3.15.2)

Matching to requirement (chapter) A-4.1IT (isolated terra) system requirements

Short description

Reaction on self test after emergency shutdown due to low insulation resistance condition (R <100 Q/V). The
insulation fault condition shall be removed before self test starts.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:
VEvsE min, VEVSE max, |EvsE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t8 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min > (R1 + R2) x Ievse min
and:
Vi=0V if Vevse min < (R1 + R2) X levse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):
EV target voltage = Vev target = VEVSE min

Insulation monitoring device according A-4.1 IT (isolated terra) system requirements.

Test setup

Standard test setup
Configuration for symmetrical test:
Two test resistors with each R = 99 Q/V X Vevse max

2. Configuration for 1%t asymmetrical test for fault between d.c. + and PE:
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Table 41 (Concluded)

Test resistor R = 99 Q//V X Vevse max
3. Configuration for 2" asymmetrical test for fault between d.c.- and PE:

Test resistor R =99 Q/V X Vevse max

NOTE — The requirement requests an insulation resistance of > 100 Q/V. Therefore the injected fault condition should be close to
the limit (-- > 99 Q/V).

Action(s)

The complete sequence of test steps shall be executed with all three resistor configurations as described in the
test setup (symmetrical and asymmetrical).

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EVtargetCurrent = lev target

EVtargetVoltage = Vev target

Definition of intended test point (OP5):

levse intended = lEVSE max

VEvsE intended = VEVSE min

1) Set
V1 = Vevse min - (R1+R2) X lgvsemax
If Vevse min - (R1+R2) % levsemax >0 V

2) Send
VEV target = MiN (Pevse max / 1Evse max; VEVSE max)
lev target = |EVSE max

3) Wait for Twait (see definition below) in order to reach steady state operation before measuring.
Twait =25+ 1.1 X leyse max / 20 Als

4) Connect test resistors according to the respective configuration.

5) Wait until EV Supply equipment has turned off CP oscillator.

6) Disconnect test resistors.

7) Change CP state to state A, wait for 1 min (to allow the station to perform a self test) and change CP state
to state B.

8) Set
V1 = Vevse min - (R1+R2) X lgvsemax
If VEVSE min - (R1+R2) X levsemax < OV thenset V1 =0V

9) Send
VEV target = MiN (Pevse max / 1EVSE max; VEVSE max)
lev target = lEVSE max

10) Wait for Twait (see definition below) in order to reach steady state operation before measuring.

Twait = 2 S + 11 X IEVSE max / 20 A/S

Expected results

The charging sequence shall be successfully done until t = t9 according to Fig. 21, that is energy transfer in
steady state.

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of “t” s
between SECC1 and SECC2 as specified by OEMs.
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A-9.3.16 Short-Circuit between CP and PE
The compliance test is shown in Table 42.
Table 42 Compliance test for Short-Circuit between CP and PE
(Clause A-9.3.16)

Matching to requirement (chapter) Table 2 (state d.c.-E)

Short description

Check if d.c. electric vehicle supply equipment will perform an emergency shutdown in case of: Short circuit
between CP and PE

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEVSE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t9 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X levse min If VEvse min > (R1 + R2) X Ievse min

and:

V1 =0V if Vevse min < (R1 + R2) X lgyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EV target voltage = VEv target = VEVSE min

Test setup

Standard test setup, additionally relay to short circuit CP and PE

DC CHARGER EV-Simulator
Communications P 1 T Communications

CP2

PE , . .

N DC+1 ———» [ EVSE | ‘\ ArtlﬁClal

L1 v VEVSEI ? . .

AC L2-------- DC -1 circuit
L3 -------- Deia —» 1 EVsE2 3
21T vevers diagram for
v
DC -2 EV power net
PE
FIG. 37 EXAMPLE OF BLOCK DIAGRAM OF BI-DIRECTIONAL POWER FLOW SYSTEM
Action(s)

The EV-simulator shall issue current requests and, if applicable voltage requests.

The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lev target

EV target voltage = Vev target

Definition of intended test point (OP5):

levsE intended = lEVSE max

VEVSE intended = VEVSE min
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Table 42 (Concluded)

1) Set:
V1 = Vevse min— (R1+R2) X levse max
If Vevse min— (R1+R2) X levse max > 0 V
2) Send:
lEV target = IEVSE max
VEV target = MIN (Pevse max/|Evse max; VEVSE max)
3) Wait for Twait (See definition below) in order to reach steady state operation before measuring
Twait =2 5+ 1.1 X lgvse max/ 20 AJs
4) Close relay between CP and PE

Expected results

After 1 s the output current of the d.c. electric vehicle Supply equipment (Igiectric veniclese output) Shall be <5 A

A-9.3.17 Short-Circuit and Overcurrent Protection during Charging
The compliance test is shown in Table 43.
Table 43 Compliance test for Short-Circuit and Overcurrent Protection

(Clause A-9.3.17)

13.101 Short-circuit protection of the d.c. connection
Matching to requirement (chapter)
A-6.6 Overcurrent protection of the d.c. connection

Short description

Reaction on over-current condition caused by external or internal faults

Pre-conditions

The electric vehicle Supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEevsE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t=t9 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 =Vevsemin— (R1 + R2) X levsemin if  Vevsemin > (R1 + R2) X levse min

and

V1=0Vif Vevsemin<(R1+ R2) X leyse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118)
EVTargetVoltage = Vev target = VEVSE min
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Table 43 (Continued)

Test setup

The following figure shows a test setup with additional means to create over-current conditions (fault
insertion).

! PE 2

DC+1 ! DO+l () I
N : .
L1 DC EV Supply DC-1 i O Liest s EV Simulator
P R p— Equipment yece  TewDedee | DC - 1 Ricet 1 (Artificial Load)
L3---t--- N -

DC+2

DC-2

FIG. 38 EV CHARGING AND DISCHARGING MODES
The test device shall be configurable with following characteristics:

Resistance Ryest Inductance Liest

Configuration 1 | 10 mQ + 15 percent 2 UH < Ltest <5 pH

Configuration 2 | 100 mQ + 10 percent 2 UH < Lest<5pH

Configuration 3 | 250 mQ + 10 percent 2 UH < Lest<5pH

Reest is the resistance of the short-circuit loop of the test device. It shall be measured between the d.c. + and
d.c. - contact of the test device inlet at a frequency of fmess = 1 kHz (EV-simulator disconnected).

Lt is the inductance of the short-circuit loop of the test device. It shall be measured between the d.c.+ and
d.c. - contact of the test device inlet at a frequency of fmess = 1 kHz (EV-simulator disconnected).

The bandwidth of the current and voltage measurement shall be at least 500 kHz.

Contact bouncing of the switching device M shall be avoided by selecting an appropriate switching device.

Action(s)

This test case shall be executed in single steps as indicated below:

In each test step, the EV-simulator shall issue current/voltage requests (that is, “CurrentDemandReq” in case
of PLC communication according to I1S/SO 15118) with the parameter as given in the list below:

EV target current = gy target
EV target voltage = Vev target
Main actions to be performed for all test points:

For each test point TP conduct three single tests using the settings 1, 2 and 3 of the test device as specified in
the test setup.

Set V1 to the values as defined below.

For each test point TP request lev target and Vev target With the values as defined below.
Wait until steady state operation is reached

Close switch M.

Measure and log EV supply equipment output current levse ouput 2nd output voltage Vevse ouput from the point
in time when switch M is closed until the point in time when the d.c. EV supply equipment has shut down.
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Table 43 (Concluded)

Open switch M
Calculations:

Determine

. 2
ZL‘}I 'ﬁtsam‘ple

n

from the point in time when switch M is closed until the point in time when the d.c. electric vehicle supply
equipment has shut down.

Target values requested to set test points:
Step 1:

lEV target = lEVSE max

VEV target = PevsEe max / 1EVSE max

Step 2:

IEV target = PEVSE max / VEVSE max

VEV target = VEVSE max

Configuration of the test bench for all steps:
V1= Veviaget — (R1 + R2) X gy target
withV1i>0V

Expected results

Short-circuit peak current < 10 KA.

Tnin Aligmpie <1 000 000 A%s
d.c. output current drops below 5 A within 1.03 s after closing of switch M.
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A-9.3.18 Test of Measured Voltage Values during Welding Detection
The compliance test is shown in Table 44.
Table 44 Compliance Test for Measured Voltage Values During Welding Detection
(Clause A-9.3.18)

Table 17  Sequence description for normal  shutdown

Matching to requirement (chapter) (t106-- > t107)

A-6.5 Measuring current and voltage

Short description

Check if the voltage values measured by the d.c. electric vehicle supply equipment and transferred via digital
communication are correct.

Pre-conditions

The d.c. electric vehicle supply equipment has successfully transmitted its following properties to the
EV-simulator:

VEVSE min, VEVSE max, |EVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t105 according to Fig. 22, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging and
current demand:

V1 = Vevse min — (R1 + R2) X lgvse min if VEevse min > (R1 + R2) x Ievse min
and:
Vi=0V if VEevse min < (R1 + R2) X levse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” and “CurrentDemandReq” (according
to IS/ISO 15118):

EV target voltage = VEv target = VEVSE min

Test setup

Standard test setup

Action(s)

1) a. set:
V1= Vevse min
b. send:
WeldingDetectionReq (according to 1S/ISO 15118)
c. receive WeldingDetectionRes
d. compare received value “EVSEPresentVoltage” with V1
2) a.set:
V1= Vevse max— (VEVSE max - VEVSE min)/2
b. send:
WeldingDetectionReq (according to IS/ISO 15118)

c. receive WeldingDetectionRes
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d. compare received value “EVSEPresentVoltage” with V1
3) a.set
V1= VEvsE max
b. send:
WeldingDetectionReq (according to IS/ISO 15118)
c. receive WeldingDetectionRes

d. compare received value “EVSEPresentVoltage” with V1

Expected results

All received values for “EVSEPresentVoltage” > 0;
IV1- EVSEPresentVoltagel < 10 V

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of
“t” s between SECC1 and SECC?2 as specified by OEMs.

A-9.3.19 User Initiated Shutdown
The compliance test is shown in Table 45.
Table 45 Compliance test for User Initiated Shutdown
(Clause A-9.3.19)

Matching to requirement (chapter) 6.3.1.110 User initiated shutdown

Short description

Check if d.c. EV supply equipment performs an user initiated shut down.

Pre-conditions

The EV supply equipment has successfully transmitted its following properties to the EV-simulator:
VEvsE min, VEVSE max, |EvsE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t9 according to Fig. 21, including the message
“PowerDeliveryReq” (according to IS/ISO 15118), with the following values used during pre-charging:

V1 = Vevse min — (R1 + R2) X lgvse min if Vevse min = (R1 + R2) x Ievse min
and:
Vi=0V if VEevse min < (R1 + R2) X levse min

and the parameters “EVTargetVoltage” in message “PreChargeReq” (according to IS/ISO 15118):

EV target voltage = Vev target = VEVSE min

Test setup

Standard test setup

Action(s)

The EV-simulator shall issue current requests and, if applicable voltage requests.
The message “CurrentDemandReq” according to IS/ISO 15118 shall contain the following parameters:
EV target current = lgv target

EV target voltage = Vev target
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Definition of intended test point (OP5):
levsE intended = lEVSE max
VEevsE intended = VEVSE min
1) Set:
V1 = Vevse min— (R1+R2) X levse max
If Vevse min— (R1+R2) X lgvsg max >0V
2) Send:
lev target = 1EVSE max
VeV target = MIN (Pevse max/|Evse max; VEVSE max)
3) Wait for Twait (see definition below) in order to reach steady state operation before measuring
Twait =25+ 1.1 X levse max / 20 Als

4) Activate the customer means to shut down the charging process.

Expected results

Electric vehicle supply equipment sends a “CurrentDemandRes” containing the parameter
“EVSEStatusCode = EVSE_Shutdown”

NOTE — It may be noted that the above sequence shall be followed by both the charging guns. There shall be a time difference of
“t” s between SECC1 and SECC2 as specified by OEMs.

A-9.3.20 Short Circuit Test before Charging
The compliance test is shown in Table 46.
Table 46 Compliance Test for Short Circuit Test before Charging
(Clause A-9.3.20)

Matching Requirement (Chapter) 6.3.1.109 Short circuit check before charging

Short description

Reaction on short circuit between d.c. +/d.c. - before charging.

Pre-conditions

The electric vehicle supply equipment has successfully transmitted its following properties to the Electric
Vehicle-simulator:

VEvSE min, VEVSE max, IEVSE min, |EVSE max, PEVSE max

The charging sequence shall be successfully done until t = t4 according to Fig. 21.

Test setup

Standard test setup with additional contactor to short circuit d.c. +/d.c. -

Action(s)

1) Close the contactor between d.c.+ and d.c.-

2) The EV-simulator shall perform the cable check sequence (that is send “CableCheckReq” according to
IS/ISO 15118).

Expected results

The electric vehicle supply equipment shall turn off the CP oscillator.
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ANNEX B
(Clause 1)
TYPICAL d.c. CHARGING SYSTEMS

B-1 This annex shows typical diagrams and configuration of d.c. EV charging systems.

Examples of typical isolated system, non-isolated system, simplified isolated system and d.c. supply network
system are shown in Fig. 39, Fig. 40, Fig. 41 and Fig. 42.

DC charger EV
< > +—>
AC DC Inductive coupling DC
non-regulated regulated
I I I
I I L
| } | Transformer Battery
Primary Power Inverter Secondary
@_:_. Rectification | factor |__ o | rectification —1
"] condition e v v & T
[ | smoothing
I I
I I I
\ /‘Dn—isolated Isolated / Isolated
Protective earthing conductor required Double insulation or insulation mornitoring with

protective conductor required

Separation line between vehicle
and DC charger

FIG. 39 EXAMPLE OF TYPICAL ISOLATED SYSTEM

DC charger EV

F 3

-
-

A J

[
Ll

AC DC DC
non-regulated regulated

Batte
Primary Power v

I |
I |
I |
@_:_, Rectification factor DCTOBE‘OIated . :._ —1
"] condition 0 converter >
| e
I |
I |

y

Non-isolated Non-isolated Non-isolated

Protective earthing conductor required Double insulation (or Class Il equipment)
or protective earth shall be garanteed

Separation line between vehicle
and DC charger

FIG. 40 EXAMPLE OF TYPICAL NON-ISOLATED SYSTEM
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DC charger EV
< > +—>
AC  Inductive DC DC
coupling non-regulated regulated
I I I
I L I
[ Transformer s g [ Battery
econdary
®_=_> 5] rectification I .| DCto DC converter -1
| smoothing | |
I I
I I
Isolated Isolated

Protective earthing conductor required

Separation line between vehicle

and DC charger

Double insulation or insulation monitoring
with protective conductor required

FIG. 41 EXAMPLE OF SIMPLIFIED ISOLATED SYSTEM

DC charger EV
DC DC
non-regulated regulated
I
I
| Battery
—— : > DC to DC converter —1
| I |
I
DC mains I

network

Protection against electrical shock depends on d.c. mains safety provision

Separation line between vehicle
and DC charger
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FiG. 42 EXAMPLE OF d.c. SUPPLY NETWORK SYSTEM
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DIE 2 SUp  @emer Electric vehicle 2

Charger (off-board charger)

power converter Communication interface for

DC charging control

Communication interface for
DC charging control DC power receiving circuit

DC power supply circuits

AC power receiving circuit Vehicle Inlet

Cable assemblies and Vehicle

Connectors ») Vehicle Inlet

Traction battery

Enclosure Enclosure (chassis)

Installation ©)

[ 1 ScopeofIS 17017(Part XX)

----- = d.c. electric vehicle charging system (see Annex A and Annex B)

Including information on element of electric vehicle for conductive connection;

Detailed requirements for d.c. vehicle couplers are defined in IS 17017 (Part 2/Sec 3). Requirements for cable
assemblies are specified in IS 17017 (Part 2/Sec 1); and

Installation (see IEC 60364-7-722) is also applicable for connecting points (standard socket-outlets) intended
to supply plug and cable d.c. electric vehicle supply equipment.

FI1G. 43 TYPICAL CONFIGURATION OF d.c. CHARGING SYSTEM
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ANNEX C
(Clause 101.3)
MULTIOUTLET (a.c./d.c. ISOLATED) d.c. EV SUPPLY EQUIPMENT

C-1 GENERAL

This annex provides specific requirements for d.c.
charging by using a multi-outlet d.c. EV supply
equipment. Multi-outlet d.c. electric vehicle supply
equipments are d.c. electric vehicle supply
equipment with two or more d.c. connecting points.
As a part of the d.c. electric vehicle supply
equipment, all general requirements for d.c. electric
vehicle supply equipments also apply to the
multi-outlet d.c. electric vehicle supply equipment
unless otherwise specified in this annex.

C-2 CONSTRUCTIONAL REQUIREMENTS

C-2.1 Constructional Requirements of d.c.

output System
The d.c. output system shall be equipped
with  a vehicle connector according to

IS 17017 (Part 2/Sec 3) and a non-detachable
charging cable.

A storage means according to 11.7 shall be provided
for all vehicle connectors when not in use. The
maximum cable length shall be in accordance with
national codes. Clearance and creepage distance of
contactors in open state shall be at least basic
insulation.

The d.c. output system shall also be equipped with a
mechanical  disconnection device such as
relay/contactor for each charging gun. The device
shall be installed in each of the positive and negative
power line of the d.c. output circuit of the supply
equipment, and be capable of disconnecting the
power line of the d.c. electric vehicle supply
equipment from the electric vehicle when the system
is operating under the maximum rated charging
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current in simultaneous operation.

C-2.1.1 Constructional Requirements of d.c. Output
System According to Annex A

The d.c. Output system shall be equipped
with a vehicle connector according to
IS 17017 (Part 2/Sec 3), configuration FF. To ensure
proper functionality, the d.c. output system shall be
equipped with the necessary hardware for
communication and power transmission (for
example, PWM oscillator, PLC chip, contactors),
according to Annex A, Fig.29 and Fig. A-1 of
IS 17017 (Part 1) : 2018.

C-3d.c. OUTPUT SYSTEM PERFORMANCE
C-3.1 General Performance Requirements

The output systems shall be System C. The d.c.
output performance shall comply with the
mentioned requirements. If two or more outputs can
be used simultaneously, mutual interference shall
not occur. It shall be ensured that all the sequences
followed by both the charging guns shall be at a time
difference of “t” s between SECC1 and SECC2 as
specified by OEMs.

C-3.2 Performance of Multi-Outlet d.c. EV
Supply Equipments providing Simultaneous
Operation

If the sum of the rated powers of each output circuit
exceeds the power rating of the multi-outlet d.c. EV
Supply equipment, the manufacturer has to specify
the possibilities of power distribution in the user’s
manual (for example, priority charging or evenly
distributed power on each output circuit).
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C-3.3 Architecture

EV Charger EV Vehicle
Power Switch Power Switch
o A = ~ T T ~ r \
[ ! [ ]
1 1 I 1
DC section I:'I:I':I ! : ! : I{I':I
1 1
GUN-A == + 1 ' > : ==
1
I\ b I\ _________ ;
SECC-1 EVCC-1
Main
| Controller | BMS Battery
SECC-2 I EVCC—ZI
pm—————— N sm=—=—===-H-~
[ 1 [ < |
: - ' —
DC section : : ! 1
GUN-B == L N ‘ : = | e __
L / L J | |
Power Switch wer Switch \ // | Communication Lind
: Power Line :

FIG. 44 DUAL-SOCKET ARCHITECTURE

C-3.4 Charging Phase

Main phases of charging process (normal start up,
charging and normal shutdown) includes the
following:

a) Disconnection phase;
b) Initialization;

c) Insulation check;

d) Pre-charge;

e) Energy transfer (with normal shutdown at
the end of charging);

f) Session stop (normal
emergency shutdown);

g) Welded check (optional) and unlocking;
and

h) Disconnection

shutdown and

C-3.4.1 Connection Phase

At the time of connection of charging gun(s) to the
electric vehicle, the operator shall select either of
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the settings for charging, specified as under:

a) Setting 1: Charging with 1 gun — For single
socket vehicle; and

b) Setting 2: Charging with 2 guns — For dual
socket vehicle.

NOTE — It shall be ensured that when the Dual guns
are used for charging two vehicles separately, the
communication and the power transfer shall be as per
IS 17017-23 and IS 17017-24 only.

C-3.4.2 Initialization Phase

In case of selection of charging with two guns (for
dual socket vehicle charging), both the charging
guns shall be plugged in. The d.c. electric vehicle
supply equipment shall start initialization on first
charging gun (Gun A). After command completion
of initialization of charging Gun A and time elapse
of “t” s, initialization on other charging gun (Gun B)
shall start. The default value of “t” shall be set in d.c.
electric vehicle supply equipment based on actual
integration with vehicle.
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EVSE (SECC-2)

Unplugged ( CP State A with 100% Duty Cycle )

Plugged ( CP State B with 100% Duty Cycle )

( CP State B with 5% Duty Cycle )

difference
between start
of two PWM
signals

SLAC messages

( CP State B with 5% Duty Cycle )

difference is
observed
between SLAC
signals

SLAAC & SDP messages

ence Is

observed
between
SLAAC & SDP
signals

SLAAC & SDP messages

FIG. 45 CHARGING PHASES FOR DUAL GUN CHARGING

C-3.4.3 Insulation check

On charging with two guns (for dual socket vehicle
charging), both the EVCC shall send
CableCheckReq and SECC shall respond through
CableCheckResp. The wvehicle shall have an
insulation monitoring device (IMD) for verifying
the adequacy of insulation check level and
measurement shall be responded to EVCC (through
Cable Check Res).

After command completion of insulation check of
charging Gun A and time elapse of “t” s, insulation
check on other charging gun (Gun B) shall start. The
default value of “t” shall be set in d.c. electric
vehicle supply equipment based on actual
integration with vehicle.

C-3.4.4 Pre-charge

The pre-charge phase initiates with sending of pre-
charge request by electric vehicle which contains
information on requested d.c. current and d.c.
voltage.

The d.c. electric vehicle supply equipment shall
adapt the d.c. output voltage to requested value and
shall limit the output current to a maximum vakue of
2A

C-3.4.5 Energy Transfer (with Normal Shutdown at
the End of Charging)

Based on the requested values by EV, d.c. electric
vehicle supply equipment adapts and reports the
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current and voltage limit level, real time output
current and voltage, and the status to EV through
Current Demand Res.

C-3.4.6 Session Stop (Normal Shutdown and

Emergency Shutdown)

In case of fault occurrence or charging completion,
EV stops the charging process. Accordingly, charger
shall respond to stop the charging through operation
of disconnection device (at current less than 1 A).

C-3.4.7 Welded check and Unlocking

After timeout or receipt of PowerDeliverRes
message, EV shall change CP state to B. EV may
optionally perform its welded contactor check by
sending Welding Detection Req/Welding Detection
Res while the sequence finished is “false”. After
implementation of welding detection, EV status
shall be “not ready” and its disconnection device
shall be open. EV shall unlock the connector after
d.c. output has dropped below 60 V.

C-3.4.8 Disconnection

In case of an alarming signal, if charging by any
charging gun is terminated by EV, charging shall
also terminate on the other charging gun.

C-3.5 Communication Protocol between EVSE
and CMS

The communication protocol between d.c. electric
vehicle supply equipment and central management
system (CMS) shall be as per Fig. 46.
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Gun-1 Plugged
In

Gun-2 Plugged
In

Charging Start

Charging Stop

Gun-1 Plugged
Out

Gun-2 Plugged
Out

BootNotification.req(chargePointModel,chargePointVendor,chargePointSerialNumber,firmwareVersion,iccid,imsi)

Central System

i

BootNotification.conf(currentTime,interval,status)

StatusNotification.req(connectorid[1],errorCode,status : Available,timestamp,vendorid,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorld[2],errorCode,status : Available,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()

Heartbeat.req()

Heartbeat.conf(currentTime)

StatusNotification.reg(connectorld[1],errorCode,status : Preparing,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorid[2],errorCode,status : Preparing,timestamp,vendorid,vendorErrorCode)

StatusNotification.conf{()

StartTransaction.req(connectorld[0],idTag,meterStart : kWh-A + kWh-B,timestamp)

StartTransaction.conf(idTaginfo,transactionid)

StatusNotification.req(connectorld[1],errorCode,status : Charging,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorld[2],errorCode,status : Charging,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()

MeterValues.req(connectorld[1],meterValue : kWh-A, transactionld, measurands :

Current.Import,Energy.Active.Import.Register,Voltage,Current.Offered,50C, lemperature,Power.Active. Import,Energy.

Active.Import.Interval,Current.Requested,Voltage.Requested)
MeterValues.conf()

MeterValues.req(connectorld[2],meterValue : kWh-B, transactionld, measurands :

Current.Import,Energy.Active.Import.Register,Voltage,Current.Offered,5oC, lemperature,Power.Active.Import,Energy.

Active.lmport.Interval,Current.Requested,Voltage.Requested)
MeterValues.conf()

MeterValues continues till charging

StopTransaction.req(transactionld,reason,meterStop : kWh-A + kWh-B,timestamp,idTag)

StopTransaction.conf(idTaginfo)

StatusNotification.req(connectorld[1],errorCode,status : Finishing,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorid[2],errorCode,status : Finishing,timestamp,vendorid,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorid[1],errorCode,status : Available,timestamp,vendorid,vendorErrorCode)

StatusNotification.conf()

StatusNotification.req(connectorld[2],errorCode,status : Available,timestamp,vendorld,vendorErrorCode)

StatusNotification.conf()
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RemoteStartTransaction.conf(status)

=

i ReserveNow.req(connectorld[0],expiryDate,idTag,reservationld)

==
=

ReserveNow.conf{status)

FIG. 46 COMMUNICATION PROTOCOL BETWEEN EVSE AND CMS

C-4 SAFETY REQUIREMENTS
C-4.1 General Safety Requirements

The protective conductor in each charging cable of
the multi-outlet d.c. electric vehicle supply
equipment shall be connected to a common
protective earthing conductor.

All output circuits shall be individually equipped
with a means of insulation monitoring or d.c.
leakage current monitoring, between d.c. power
conductor and enclosure of d.c. EV supply
equipment, as specified in Annex A. Y capacitance
at the output terminal of each output circuit shall
comply with the requirement in 8.105.1.

The reaction time of an IMD shall not be influenced
during simultaneous operation with an earth leakage
current measuring device or other insulation
monitoring device.

Circuit components including devices used for
isolation shall be rated for the maximum voltage
including all specified tolerances of the power
output circuits taking into account both normal and
single insulation fault.

C-4.2 Short-Circuit Protection

Each connecting point of a multi-outlet d.c. EV
charging shall have individual short-circuit
protection means. Such means shall comply with the
requirement of respective output system given in
13.101.

C-4.3 Overload Protection

Each connecting point of a multi-outlet d.c. electric
vehicle supply equipment shall individually provide
overload protection according to 13.2.
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C-4.4 Access to Energized Part through
Unmated Vehicle Connector during Charge

During charge, conductor connected to the
accessible unmated vehicle connector shall be
isolated by basic or reinforced insulation from the
energized d.c. output.

If isolation is achieved by basic insulation, the
energy or voltage between a contact of unmated
vehicle connector and earth shall be less than or
equal to 0.5 mJ or 28 V d.c. continuously in normal
operation and after 1 s under a first fault.

Requirement for the insulation barrier specified in
8.105.3 shall be applied to each d.c. output circuit.

C-45 Additional Safety Requirements for
Multi-Outlet d.c. EV Supply Equipments
Providing Simultaneous Operation

If the output systems are equipped with switch
components, such as contactors, measures shall be
taken to prevent unintended electrical connection of
vehicles caused by the failure of switch component.
The protection can be achieved by one or
combination of the following measures:

a) Allocation of diode interlock of to each
output circuit. The diode shall be installed
between switch component and output
terminal of each outlet;

b) Allocation of fuse to the circuit equipped
with switch component; and

c) Electrical or mechanical contactors for
preventing simultaneous closure.

If a fault is detected in one output circuit, the
multi-outlet d.c. EV supply equipment shall
terminate the supply of charging current in all output
circuits.
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C-4.6 Diagnostic  Check  of  Mechanical
Disconnection Device in d.c. Output System

The multi-outlet d.c. electric vehicle supply
equipment shall perform the diagnostic check of the
mechanical disconnection device installed in the d.c.
output system to prevent unexpected power flow
from a vehicle to the d.c. electric vehicle supply
equipment, or between the two or more vehicles
simultaneously connected to the d.c. electric vehicle
supply equipment in case the mechanical
disconnection device is welded (ON stuck) , and to
prevent hazardous voltage at the unmated vehicle
connector.

As the minimum requirement, the diagnostic shall
check the welding (ON stuck) of the mechanical
disconnection device. Diagnostic checks of other
failures such as OFF stuck and erratic actuation are

128

not mandatory but still recommended.

If the diagnostic check is performed before the start
of charging and the ON stuck failure is detected, the
charging process shall be terminated and the system
shall transfer to shutdown sequence.

If the diagnostic check is performed after the
completion of a single charging event and the ON
stuck failure is detected, the d.c. electric vehicle
supply equipment shall prohibit further charging
events until the mechanical disconnection device is
properly replaced or repaired.

C-4.7 Safety Requirements for Multi-Outlet d.c.
Electric Vehicle Supply Equipments with shared
d.c.

Under consideration.
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ANNEX D
(Clauses 6.3.1.104 and 7.1)
COMMUNICATION AND CHARGING PROCESS BETWEEN d.c. ELECTRIC VEHICLE SUPPLY
EQUIPMENT AND ELECTRIC VEHICLE

D-1DIGITAL COMMUNICATION BETWEEN
THE EV SUPPLY EQUIPMENT AND THE
ELECTRIC VEHICLE

D-1.1 General

This annex provides the general information on the
communication and charging process between d.c.
electric vehicle supply equipment and electric
vehicle.

The requirements of digital communication of
charging control between d.c. electric vehicle supply
equipment and electric vehicle are defined in
IS 17017 (Part 24).

Electric vehicles are equipped with propulsion
batteries with different technologies and voltage.
Accordingly, the charging process is managed by
the vehicle in order to ensure the charging of
different types of on-board energy storage systems.

Electric vehicles are equipped with VCCF for
charging process management. The d.c. electric
vehicle supply equipments have a means allowing

the vehicles to control the charging parameters of d.c.

electric vehicle supply equipment.

It shall be ensured that all the sequences followed by
both the charging guns shall be at a time difference
of “t” s between SECC1 and SECC2 as specified by
OEMs.

D-1.2 System Configuration

The communication between the d.c. electric
vehicle supply equipment and the vehicle can be
established via basic communication and high-level
communications.

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

In addition to the basic communication, the d.c.
electric vehicle supply equipment is equipped with
digital communication means in order to exchange
the control parameters for d.c. charging between the
d.c. electric vehicle supply equipment and the
vehicle through the high-level communication. The
following digital communication means are used by
the systems defined in Annex A:

a) Power line communication (PLC) over
control pilot circuit.
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D-1.3 Charging Control Process and State
D-1.3.1 General

Charging control process of d.c. electric vehicle
supply equipments consists of the following three
stages:

a) process before the start of charging
(initialization):  Initialization  includes
pre-charge if required. Pre-charge is the
final stage of initialization;

b) process during charging (energy transfer);
and

c) process of shutdown (shutdown).

The d.c. electric vehicle supply equipment and the
vehicle synchronize control process with each other.
The following signals and information are used for
the synchronization:

a) signals through the pilot wire circuit;

b) parameters through the digital
communication circuit; and

¢) measurement values such as voltage and
current level of the d.c. charging circuit
through the digital communication circuit.

The d.c. electric vehicle supply equipment and the
vehicle preserve specified time constraints and
control timings for ensuring smooth charging
control and operation.

Charging sequence diagrams are system specific and
described in Annex A. Digital communication
parameters, formats, and other communication
requirements are specified in IS 17017 (Part 24).

D-1.3.2 Description of the Process before the Start
of Charging (Initialization)

In this process, the vehicle and the d.c. electric
vehicle supply equipment exchange their
operational limitations and relevant parameters for
charging control. Messages, such as the voltage limit,
maximum charging current, etc. are also transferred
to each other. Circuit voltage is measured for
checking whether the batteries and the d.c. electric
vehicle supply equipment are connected before the
start of charging and whether the batteries and the
d.c. electric vehicle supply equipment are
disconnected after the end of charging. The d.c.
electric vehicle supply equipment is not to proceed
with the next stage of charging process unless it
verifies the compatibility with the vehicle. After
compatibility check, the d.c. electric vehicle supply
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equipment conducts the insulation check between
the d.c. power lines and the enclosures, including
vehicle chassis. The vehicle connector is latched
before the insulation check.

D-1.3.3 Description of the
Charging (Energy Transfer)

Process During

In this process, the vehicle continues to send a

setting value of charging current or voltage to the d.c.

electric vehicle supply equipment throughout
charging process. Either of the following two
algorithms is taken:

a) ccc

1) The vehicle battery can be charged using
CCC with the vehicle as master and the
d.c. electric vehicle supply equipment as
slave;

2) The d.c. electric wvehicle supply
equipment receives the charging current
value the vehicle requested (command
value), throughout the charging control
process;

3) The d.c. electric wvehicle supply
equipment sets the command value as
control target, and regulate the d.c.
charging current;

4) The command value from the vehicle is
notified to the d.c. electric vehicle supply
equipment at regular intervals according
to the system requirements; and

5) The d.c. electric wvehicle supply
equipment regulates the d.c. charging
current responding to the change of
command value of the vehicle.
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b) CVC

1) The vehicle battery can be charged using
CVC with the vehicle as master and the
d.c. electric vehicle supply equipment as
slave;

2) The d.c. electric vehicle supply
equipment receives the charging voltage
value the vehicle requested (command
value) throughout the charging process;

3) The d.c. electric vehicle supply
equipment sets the command value as
control target, and regulate the d.c.
charging voltage;

4) The command value from the vehicle is
notified to the d.c. electric vehicle supply
equipment at regular intervals according
to the system requirements; and

5) The d.c. electric vehicle supply
equipment regulates the d.c. charging
voltage responding to the change of
command value of the vehicle.

D-1.3.4 Description of Process of Normal Shutdown

After completion of the charging session, the normal
shutdown phase allows the d.c. electric vehicle
supply equipment to return to the conditions prior to
charging. When the vehicle or d.c. electric vehicle
supply equipment indicates the end of charging, the
d.c. electric vehicle supply equipment reduces the
charge current to zero. The vehicle side contactors
open at near zero current. The d.c. electric vehicle
supply equipment or the vehicle unlatches the
vehicle connector only if the voltage at the
inlet between d.c. + and d.c. - is less than 60 V d.c.
(see 6.3.1.107).
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