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Electric Vehicles Technical Requirement

Scope

This standard is concerned with all battery electric vehicles with a speed of more than
25 km / h taking into consideration the compatibility with the relevant Gulf standards
and regulations. The performance of the electrical vehicle is part of this regulation.

Definitions

In implementing the provisions of this technical regulation, the following words and
expressions shall have the meanings indicated opposite each of them, unless the context
of the text indicates otherwise:

Electrical Motor Vehicle: An electric car is an alternative fuel automobile that uses
electric motors and motor controllers for propulsion, in place of the internal combustion
engine (ICE). EVs store electricity in an energy storage device, such as a battery, which
must be replenished by plugging into an electrical source.

Rechargeable Energy Storage System (REESS): means the rechargeable energy storage
system that provides electric energy for electric propulsion.

The REESS may include subsystem(s) together with the necessary ancillary systems for
physical support, thermal management, electronic control.

Electric power train: means the electrical circuit which includes the traction motor(s),
and may include the REESS, the electric energy conversion system, the electronic
converters, the associated wiring harness and connectors, and the coupling system for
charging the REESS.

Electric Vehicle Charging System. A system of components that is supplied to the
vehicle for the purpose of recharging electric vehicle storage batteries.

Electric Vehicle Connector. A device that establishes an electrical connection to the
electric vehicle for the purpose of power transfer and information exchange. This device
is part of the electric vehicle coupler.

Electric Vehicle Coupler. A mating electric vehicle inlet and electric vehicle connector
set.

Electric Vehicle Inlet. The device on the electric vehicle into which the electric vehicle
connector is inserted for power transfer and information exchange. For the purposes of
this Code, the electric vehicle inlet is part of the electric vehicle and not part of the
electric vehicle supply equipment.

Electric Vehicle Storage Battery. A battery, comprised of one or more rechargeable
electrochemical cells that has no provision for the release of excessive gas pressure
during normal charging and operation, or for the addition of water or electrolyte, or for
external measurements of electrolyte specific gravity.

Electric Vehicle Supply Equipment (EVSE ). The conductors, including the ungrounded,
grounded, and equipment grounding conductors and the electric vehicle connectors,
attachment plugs, and all other fittings, devices, power outlets, or apparatus installed
specifically for the purpose of transferring energy between the premises wiring and the
electric vehicle.
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2.10 Electric Vehicle Supply Equipment System. A system of components that supplied to
the vehicle for providing input power to an on-board charger.

211 Personnel Protection System. A system of personnel protection devices provide
protection against electric shock of personnel.

3. Electric vehicle requirements

EV vehicles companies can apply for a UAE certificate of conformity based on FMVSS
and US-EPA standards that are equivalent to the ECE standards mentioned in this
regulation.

3.1 General requirements on protection against electrical chock

These requirements shall reduce deaths and injuries during a crash, during electric shock,
which occur because of electrolyte spillage from propulsion batteries, intrusion of
propulsion battery system components into the occupant compartment and electric
shock.

These electrical safety requirements apply to high voltage buses of electric power train
and electrical components which are galvanically connected to the high voltage bus of
electric power train under conditions where they are not connected to external high
voltage power supplies.

3.1.1 Protection against direct contact

- For high voltage live parts inside the passenger compartment or luggage
compartment, the protection degree IPXXD shall be provided.

- For high voltage live parts in areas other than the passenger compartment or
luggage compartment, the protection degree IPXXB shall be provided.

- Live parts solid insulator, barrier, enclosure, etc ...shall not be able to be opened,
disassembled or removed without the use of tools .

- Connectors and vehicles inlet can be separate without the use of tools if its
comply with one at least from the following :

« Comply with the above requirements.
» provided with a locking mechanism.

» The voltage of the live parts becomes equal or below DC 60V or below AC
30V (rms) within 1 second after the connector is separated.
3.1.2 Protection against indirect contact:

- The exposed conductive parts, such as the conductive barrier and enclosure, shall be
galvanic ally connected securely to the electrical chassis. And the resistance between
all exposed conductive parts and the electrical chassis shall be less than 0.1ohm when
there is current flow of at least 0.2 A .

- Forvehicles which are intended to be connected to the grounded external electric power
supply through the conductive connection between vehicle inlet and vehicle connector,
a device to enable the galvanically connection shall be provided. The device should
enable connection to the earth ground before exterior voltage is applied to the vehicle
and retain the connection until after the exterior voltage is removed from the vehicle.
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3.1.3 Isolation resistance

3.1.3.1 Electric power train consisting of separate Direct Current- or Alternating Current-buses

If AC high voltage buses and DC high voltage buses are galvanically isolated from each
other, isolation resistance between the high voltage bus and the electrical chassis shall
have a minimum value of 100 Q/volt of the working voltage for DC buses, and a
minimum value of 500 Q/volt of the working voltage for AC buses.

3.1.3.1 Electric power train consisting of combined DC- and AC-buses

If AC high voltage buses and DC high voltage buses are galvanically connected, isolation
resistance between the high voltage bus and the electrical chassis shall have a minimum
value of 500 Q/volt of the working voltage.

3.1.4 Rechargeable energy storage system (REESS)

REESS should has type approved in accordance with UNECE 100 Rev.3, as will as, it should
comply with the following:

- The REESS or vehicle system shall provide a signal to activate the warning in the event of
operational failure of the vehicle controls (e.g. input and output signals to the management
system of REESS, sensors within REESS, etc.) that manage the safe operation of the REESS.

- The REESS or vehicle system shall provide a signal to activate the warning in the case of a
thermal event in the REESS (as specified by the manufacturer).

- For a REESS containing flammable electrolyte, the REESS or vehicle system shall provide a signal
to activate the advance warning indication in the vehicle to allow egress or 5 minutes prior to
the presence of a hazardous situation inside the passenger compartment such as fire, explosion
or smoke. REESS or vehicle manufacturer shall specified the parameters (for example,
temperature, voltage or electrical current) which trigger the warning indication.

- If the REESS can be externally charged, vehicle movement by its own propulsion system shall e
impossible as long as the vehicle connector is physically connected to the vehicle inlet.

- A warning to the driver in the event of low REESS state of charge shall be provided. The
manufacturer shall determine the necessary level of REESS energy remaining.

- Battery that may produce hydrogen gas shall be provided with a ventilation fan or a
ventilation duct to prevent the accumulation of hydrogen gas.

- During a normal charge procedure in the conditions given in Annex 8, hydrogen emissions shall
be below 125 g during 5 h, or below 25 x t2 g during t2 (in h).

3.1.5 Protection against water effects.

The vehicles shall maintain isolation resistance after exposure to water (e.g. washing, driving
through standing water). This paragraph shall not apply to electrical circuits that are galvanically
connected to each other, where the DC part of these circuits is connected to the electrical chassis.

The vehicle manufacturer can choose to comply one the following requirements in (3.3.1 or 3.3.2
or3.3.3):



GSO 2698 : 2024 Joanls A dasY

3.151

3.1.5.2

The vehicle manufacturer shall follow the test procedures specified in Annex3, just after each
exposure, and with the vehicle still wet, the resistance shall be less than 0.1 Q when there is
current flow of at least 0.2 amperes.

In addition, after a 24-hour pause, the isolation resistance test shall again be performed, and the
isolation resistance requirements shall be met.

The following two tests should apply:

3.1.5.2.1 Washing.

This test is intended to simulate the normal washing of vehicles, but not specific cleaning using
high water pressure or underbody washing.

The areas of the vehicle regarding this test are border lines, i.e. a seal of two parts such as flaps,
glass seals, outline of opening parts, outline of front grille and seals of lamps.

All border lines shall be exposed and followed in all directions with the water stream using a hose
nozzle and conditions in accordance with IPX5 as specified in Annex 3.

3.1.5.2.2 Driving through standing water.

3.1.53

3.1.6

3.16.1

The vehicle shall be driven in a wade pool, with 10 cm water depth, over 500 m at a speed of 20 +2
km/h, in a time of approximately 1.5 min.

If the wade pool used is less than 500 m in length, then the vehicle shall be driven through it
several times. The total time, including the periods outside the wade pool, shall be less than 10
min.

If an isolation resistance monitoring system is provided, and the isolation resistance less than the
requirements given in paragraph 3.1.3. is detected, a warning shall be indicated to the driver. The
function of the on-board isolation resistance monitoring system shall be confirmed by a
documentation from the manufacturer.

Vibration test.

The test shall be conducted in accordance the below procedures:

During the test, there shall be no evidence of electrolyte leakage, rupture (applicable to high
voltage REESS only), venting (for REESS other than open-type traction battery), fire or explosion.

The evidence of electrolyte leakage shall be verified by visual inspection. For a high voltage REESS,
the isolation resistance measured after the test shall not be less than 100 Q/V.

Purpose.

The purpose of this test is to verify the safety performance of the REESS under a vibration
environment which the REESS will likely experience during the normal operation of the vehicle
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3.1.6.2 Installations.

This test shall be conducted either with the complete REESS or with REESS subsystem(s). If the
manufacturer chooses to test with subsystem(s), the manufacturer shall demonstrate that the test
result can reasonably represent the performance of the complete REESS with respect to its safety
performance under the same conditions. If the electronic management unit for the REESS is not
integrated in the casing enclosing the cells, then the electronic management unit may be omitted
from installation on the Tested-Device if so requested by the manufacturer.

3.1.6.3 Procedure for conducting a standard cycle.

Procedure for conducting a standard cycle for a complete REESS, REESS subsystem(s), or
complete vehicle.

3.1.6.3.1 Standard discharge:

Discharge rate: The discharge procedure including termination criteria shall be defined by the

manufacturer. If not specified, then it shall be a discharge with 1C current for a complete REESS
and REESS subsystems.

Discharge limit (end voltage): Specified by the manufacturer.

For a complete vehicle, discharge procedure using a dynamometer shall be defined by the
manufacturer. Discharge termination will be according to vehicle controls.

Rest period after discharge: minimum 15 min

3.1.6.3.2 Standard charge:

The charge procedure shall be defined by the manufacturer. If not specified, then it shall be a
charge with C/3 current. Charging is continued until normally terminated.

For a complete vehicle that can be charged by an external source, charge procedure using an
external electric power supply shall be defined by the manufacturer. For a complete vehicle that
can be charged by on-board energy sources, a charge procedure using a dynamometer shall be
defined by the manufacturer. Charge termination will be according to vehicle controls.

3.1.6.4 Test procedure:

The Tested-Device shall be subjected to a vibration having a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 50 Hz and back to 7 Hz traversed in 15 minutes. This cycle
shall be repeated 12 times for a total of 3 hours in the vertical direction of the mounting
orientation of the REESS as specified by the manufacturer.

The correlation between frequency and acceleration shall be as shown in following table:
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Frequency and acceleration

Frequency (Hz) Acceleration (m/s2)

7-18 10

18- 30 gradually reduced from 10 to 2
30-50 2

- Atthe request of the manufacturer, a higher acceleration level as well as a higher maximum
frequency may be used.

- At the choice of the manufacturer, a vibration test profile determined by the vehicle
manufacturer verified for the vehicle application may be used as a substitute for the frequency -
acceleration correlation of above table.

- The REESS certified according to this condition shall be limited to the installation for a specific
vehicle type.

- After the vibration profile, a standard cycle as described in paragraph 3.4.3. shall be conducted,

- The test shall end with an observation period of 1 hour at the ambient temperature conditions of
the test environment.

- The test temperature should be according to ECE R 100 rev3 Or UN GTR 20 regulation.

As an alternative to the tests mentioned in clauses 3.1.5 and 3.1.6 of the Vehicle Wash Test and Vibration
Test, the corresponding tests according to Regulation No. ECE R 100 can be accepted.

3.2 Impact Strength
3.2.1 Frontal Impact

This requirement specifies the limit of the rearward displacement of the steering to
reduce the likelihood of chest, neck or head injuries. The body injuries are measured by
using dummies with electrical impulse connections and measuring instruments. The
electrical protection and electrolyte spillage are also measured.

3.2.1.1  Mechanical protection:
After the frontal impact:

- The part of the steering control surface directed towards the driver shall not present any
rough edges likely to increase the danger or severity of injuries to the driver. The steering
displacement shall be less than 127mm.

- No rigid component in the passenger compartment shall constitute a risk of serious injury
to the occupants.

- The side doors of the vehicle shall not open under the effect of the impact to prevent
occupant thrown out during an impact.

- The opening of doors to enable all the passengers to emerge shall be possible without
the use of tools.
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- The dummy performance criteria shall be complied to indicate that the occupants will
not receive any serious injuries.

For detailed requirements on the electrical safety requirements refer to UNECE 94
3.2.12 Electrical Protection

The following conditions shall be complied to avoid any electric shock:
3.2.1.2.1 Protection against Electrical Shock

As a result of impact one of the following conditions indicated in items below shall be
complied to avoid any electric shock:

3.2.1.2.1.1 Absence of high voltage
The voltages between high voltage buses shall be low as possible. The voltages Vb,V1
and V2 of the high voltage buses shall be equal or less than 30VAC or 60 VDC .The
voltage measurement shall be made no earlier than 5 seconds, but, not later than 60
seconds after the impact.

3.2.1.2.1.2 Low electrical energy
The total energy on the high voltage buses shall be low as possible. The total energy
(TE) on the high voltage buses shall be less than 2.0 Joules.

3.2.1.2.1.3 Physical protection
- The resistance between all exposed conductive parts and the electrical chassis shall be
low as possible, lower than 0.1ohm when there is a current flow of at least 0.2 A.

- For protection against direct contact with high voltage live parts the protection IPXXB
shall be provided.

3.2.1.2.1.4 Isolation resistance

The isolation resistance between the high voltage bus and the electrical chassis shall
have a minimum value of 100 Q/volt of the working voltage for DC buses, and a
minimum value of 500 Q/volt of the working voltage for AC buses.

3.2.1.3 Electrolyte spillage

As a result of impact there shall be no electrolyte leakage or should be no more than 7
per cent by volume of the REESS electrolyte with a maximum of 5.0 | to avoid fire or
electric shock and to reduce deaths and injuries. In the period from the impact until 30
minutes after no electrolyte from the REES shall spill into the passenger compartment
and no more than 7% with a maximum of 5.0 | of electrolyte shall spill from the
REESS except open type traction batteries outside the passenger compartment

3.214 RESS retention

As a result of impact, the REESS (Electrical Power Train) shall not enter the passenger
compartment during or after the impact.

For detailed requirements on the electrical safety requirements refer to UNECE 100
3.2.2 Rear Impact

This requirement specifies the limit of the inward displacement of the passenger
compartment to reduce the likelihood of death and injuries. Its purpose is to protect
passengers from the risk of fire or toxic or any electrical shock as a result of electrolyte
spillage inside the passenger compartment during and after motor vehicle crashes.
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3.2.21 Mechanical effect
After the rear impact on the vehicle the following shall be met:

- The longitudinal displacement of the vertical projection of the floor shall not cause any
injury to the passengers. Longitudinal relative displacement of R point of rear seat should
be less than 75mm".

- The side doors of the vehicle shall not open under the effect of the impact to prevent
occupant thrown out during any impact

- The opening of doors to enable all the passengers to emerge shall be possible without
the use of tools.

3.2.3 Side Impact

This requirement is to protect the occupants in side impact crashes. The purpose of this
regulation is to reduce the risk of serious and fatal injury to the passenger in case of
accidents. It also covers the requirements to avoid electrical shock.

3.2.3.1 Static side Impact

- The side doors shall be reinforced to reduce the impact forces from the side and to reduce
the injuries or deaths due to side impact.

- The strength of the body structure and doors shall be such when tested the vehicle in
accordance with Gulf standard the vehicle shall meet the following requirement to
indicate the structure is strong enough to absorb the forces applied on them:

. The initial crush resistance be more than 1020 kg.
. The intermediate crush resistance be more than 1590 kg
. The peak crush resistance be more than twice the curb weight of the vehicle or 3175 kg

whichever is less.
3.2.3.2 Dynamic side Impact

- After the impact, the side doors should be strong enough that the passengers will not
receive any serious injuries in a side impact with other vehicles or rollover accidents.
The body injuries are measured by using dummies with electrical impulse connections
and measuring instruments.

- At the end of specified impact no rigid component in the passenger compartment shall
constitute a risk of serious injury to the passengers.

- The side doors of the vehicle which are not impacted shall not open under the effect of
the impact, and the latches shall not separate from the striker to prevent passenger thrown
out during an accident.

- After the side impact the conditions indicated in item 3/2/1/2 shall be complied to avoid
electric shock.

3.2.3.3 Roof Strength

This requirement establishes strength requirement for the passenger compartment roof
to reduce deaths and injuries due to crushing of the roof into the passenger compartment
in rollover crashes. The maximum displacement of any vehicle less than 2722kg after
the impact the roof of vehicle shall not exceed 127 mm when tested according to
GSO regulation .
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For detailed requirements on the safety requirements refer to GSO standards and
standards in annex 1 .

4. Performance of the electrical vehicles
4.1 Electrical performance

- The Technical Service in charge of the tests conducts the measurement of the electric
energy consumption according to the method and test cycle described in UNECER 101
-Annex 7 to this Regulation.

- The Technical Service in charge of the tests conducts the measurement of the electric
range of the vehicle according to this Regulation. The electric range measured by this
regulation is the only one which may be included in sales promotional material. This
value must also be used for the calculations

- The result of the electric energy consumption must be expressed in Watt hours per
kilometer (Wh/km) and the range in km, both rounded to the nearest whole number.

- If the measured value of electric energy exceeds the manufacturer’s declared electric
energy value by more than 4 %, then another test is run on the same vehicle. When the
average of the two test results does not exceed the manufacturer's declared value by more
than 4 %, then the value declared by the manufacturer is taken as the type approval value.

- If the average still exceeds the declared value by more than 4 %, a final test is run on the
same vehicle. The average of the three test results is taken as the type approval value.

- The electric range value adopted as the type approval value shall be the value declared
by the manufacturer if this is no more than the value measured by the Technical Service.
The declared value may be lower than the measured value without any limitations.

- If the declared range value exceeds the value measured by the Technical Service, then
another test is run on the same vehicle. When the manufacturer declared value does not
exceed the average of the two test results, then the value declared by the manufacturer
is taken as the type approval value.

- If the declared value still exceeds the average measured value a final test is run on the
same vehicle. The average of the three results is taken as the type approval value.

4.2 Test conditions
4.2.1. Condition of the vehicle

- The vehicle tyres shall be inflated to the pressure specified by the vehicle manufacturer
when the tyres are at the ambient temperature.

- The lighting and light-signaling and auxiliary devices shall be off, except those required
for testing and usual daytime operation of the vehicle.

- All energy storage systems available for other than traction purposes (electric, hydraulic,
pneumatic, etc.) shall be charged up to their maximum level specified by the
manufacturer.

- If the batteries are operated above the ambient temperature, the operator shall follow the
procedure recommended by the vehicle manufacturer in order to keep the temperature
of the battery in the normal operating range.
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The manufacturer's agent shall be in a position to attest that the thermal management
system of the battery is neither disabled nor reduced.

The vehicle must have undergone at least 300 km during the seven days before the test
with those batteries that are installed in the test vehicle.

Test methods

The electrical range should be test according to ISO 8714 and the same test sequence in
annex A in 1ISO 8714 shall be used to define energy consumption and range.

If the electric vehicle complies with the latest version of UN-R101 it’s accepted as an
alternative to 1ISO 8714.

Electric energy consumption, C

All cars should be equipped with the electrical car performance label. The performance
values must be specified at the standard conditions based on a declaration and on the
responsibility of the manufacturer.

The energy consumption C is the Energy required to travel D km in standardized
conditions, shall be calculated using the formula:

E
C=3

Expressed in watt-hours per kilometer (Wh/km), rounded to the nearest whole number.
E: Energy in Wh

D : test is the distance covered during the test (km).

Electric energy consumption (Wh / Km) shall be not more than 300 Wh/ Km .

Total Range:

The maximum distance an electrified vehicle can travel using battery power over a
designated test sequence on a fully charged traction battery, to the end of the test
sequence expressed in kilometers (km). It should be at least 200 KM it should be
specified and declared from manufactures

Manufacture Responsibility
The manufacturers should carryout type test for all the requirements of this regulation.

Each manufacturer shall prepare manual with risks and all the warnings for safe use for
electrical cars.

Warning shall be written in case of any accident with following meaning:

A damaged 400 V circuit component or cable may cause burns or electrocution so do
not touch damaged orange 400 V cables or the 400 VV components.

If the traction battery is damaged, there may be a delayed risk of fire. In this Case, it is
necessary to place the vehicle or the damaged battery under surveillance in a dedicated
and secure storage area so as to prevent the start of a fire.

The manufacturers and dealers shall provide proper training to civil defense departments
on response and proved them with:

a- procedure for a vehicle involved in an impact whilst charging.
b- Procedure for a vehicle on fire and should include:
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- Hazards and protective equipment to be use.
- Action procedure to extinguish the vehicle.

c- Instructions for avoiding high voltage area and Instructions for freeing vehicle
occupants.

- Prohibited cutting areas.
- Recommended cutting areas.
d - Procedure in the event of an electrolyte leak from the traction battery.

5.4 The manufacturers or his dealer should have at least one workshop with all qualified and
trained people for regular maintenance and repairing their vehicles.

55 All cars should be equipped with the electrical car performance label, it must be non-
removable and placed at area can be easily seen.

5.6 Training the buyer on the correct and safe way to use these vehicles, how to maintain
them, how to charge their batteries, etc

6. Electric Vehicle Charging and Supply Equipment Systems

6.1 Equipment Construction

6.1.1 Electric Vehicle Coupler:

The electric vehicle coupler shall comply with:

- The electric vehicle coupler shall have a configuration that is non-interchangeable with
wiring devices in other electrical systems. Non-grounding-type electric vehicle couplers
shall not be interchangeable with grounding-type electric vehicle couplers.

- The electric vehicle coupler shall be constructed and installed so as to guard against
inadvertent contact by persons with parts made live from the electric vehicle supply
equipment or the electric vehicle battery.

- The electric vehicle coupler shall be provided with a positive means to prevent
unintentional disconnection.

- If a grounding pole is provided, the electric vehicle coupler shall be so designed that the
grounding pole connection is the first to make and the last to break contact.

6.1.2 Power Rating:

Electric vehicle supply equipment shall have sufficient rating to supply the load served .
Where an automatic load management system is used, the maximum electric vehicle
supply equipment load on a service or feeder shall be the maximum load permitted by
the automatic load management system.

6.1.3 Markings:
- All electric vehicle supply equipment shall be marked by the manufacturer as follows:
“FOR USE WITH ELECTRIC VEHICLES “

- The electric vehicle supply equipment shall be clearly marked if ventilation not required
by the manufacturer as follows:

“Ventilation not required *

- The electric vehicle supply equipment shall be clearly marked by the manufacturer,
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“Ventilation Required.”
The marking shall be located so as to be clearly visible after installation.
6.1.4 Cords and Cables:
The cable for cord-connected equipment shall comply with all of the following:

- The overall useable length shall not exceed 7.5 m unless equipped with a cable
management system that is part of a listed the electric vehicle supply equipment or
electric vehicle charging system.

- Where the electric vehicle supply equipment or charging system is not fixed in place,
the cord exposed useable length shall be measured from the face of the attachment plug
to the face of the electric vehicle connector.

- Where the electric vehicle supply equipment or charging system is fixed in place, the
useable length of the output cable shall be measured from the cable exit of the electric
vehicle supply equipment or charging system to the face of the electric vehicle
connector.

Other cable types and assemblies listed as being suitable for the purpose, including
optional hybrid communications, signal, and composite optical fiber cables, shall be
permitted.

6.1.5 Interlock.

Electric vehicle supply equipment shall be provided with an interlock that de-energizes
the electric vehicle connector and its cable whenever the electrical connector is
uncoupled from the electric vehicle.

6.1.6 Automatic De-Energization of Cable.

The electric vehicle supply equipment or the cable-connector combination of the
equipment shall be provided with an automatic means to de-energize the cable
conductors and electric vehicle connector upon exposure to strain that could result in
either cable rupture or separation of the cable from the electric connector and exposure
of live parts.

6.1.7 Personnel Protection System (Emergency disconnected devices)

The electric vehicle supply equipment shall have a listed system of protection against
electric shock of personnel.

6.2 Installation
6.2.1 Branch Circuit Markings.

When a branch circuit is installed to supply electric vehicle supply equipment (or electric
vehicle charging system), a label shall be permanently affixed adjacent to the outlet box
and shall contain the following information:

“For use with electric vehicle supply equipment (or) electric vehicle charging system)”,
In addition to showing the appropriate voltage and current data for use

6.2.2 Overcurrent Protection.

Overcurrent protection for feeders and branch circuits supplying electric vehicle supply
equipment shall be sized for continuous duty and shall have a rating of not less than 125
percent of the maximum load of the electric vehicle supply equipment. Where non-
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continuous loads are supplied from the same feeder or branch circuit, the overcurrent
device shall have a rating of not less than the sum of the non-continuous loads plus 125
percent of the continuous loads.

6.2.3 Electric Vehicle Supply Equipment Connection.

Electric vehicle supply equipment shall be permitted to be cord and plug connected to
the premises wiring system in accordance with one of the following:

- Electric vehicle supply equipment that is rated 250 volts maximum and complies with
all of the following:

- Itisintended for connection to receptacle outlets rated no more than 50 amperes.
- ltisinstalled to facilitate any of the following:

a. Facilitate maintenance and repair

b. Repositioning of Portable, movable, or EVSE fastened in place

- The length of the power supply cord for electric vehicle supply equipment fastened in
place is limited to (1.8 m).

- Receptacles are located to avoid physical damage to the flexible cord.

- All other electric vehicle supply equipment shall be permanently connected to the
premises wiring system.

7. Marking

- The REESS having high voltage capability shall be identify with the symbol shown in Figure 1.
The symbol background shall be yellow, the bordering and the arrow shall be black.

- Cables for high voltage buses which are not located within enclosures shall be identified by
having an outer covering with orange.

Marking of High Voltage Equipment

8. Spare Tire

Electric vehicles equipped with a repair kit are exempted from the requirement to
provide the vehicle with a spare tire, which is mentioned in the Gulf Technical
Regulation No. GSO 42.
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GSO Standards / Technical Regulation for Electrical Motor Vehicles

No. GSO Standard Arabic Title English Title
— Slodall Jazs jlasl @b — olylwdl | motor vehicles — methods of test for impact
! 65036 duole¥l doayall: Jo¥1 ¢ 5201 | strength - Part 1: frontal impact
3 — aleagall Jozs Gy — wlyludl | Motor vehicles —methods of test for impact
2 65037 &yl ﬁ)l.;a.“a. A5 dauall QL?J\ strength - Part 2 : moving barrier rear impact
- Sl all Joxs slasl 3yl - olLwdl | Motor vehicles -methods of test for impact
3 65038 ailed) Aacall 113 &0l ¢ 521 | strength - Part 3 a:side impact
- Sledall Joms Hlasl @,k - ol)ludl | Motor vehicles -methods of test for impact
: 65039 cadudl lie : | Il e 31 | strength - Part 4 :roof strength
5 GSO 40 Sleall Jozs. olyld! | Motor vehicles -impact strength
Lol A ) Lad) 218610 81T - ol udl | Motor Vehicles: front and rear exterior
6 GSO 41 (Lape g olelagall) LsS,l olslwd 4ualilly | protection devices for passenger's cars (Bum
La,Las| 3,kg | Pers etc.) and its methods of test.
7 GSO 42 dalatl ozl - olyLwdl | Motor vehicles - General requirements
8 GSO 48 Gyl wlsld - olylwd! | Motor vehicles conformity certificates
s do¥ ¢ 5l - g Syl @l w alyLb] | Passenger car tyres - Part 1: Nomenclature,
9 GSO 51 Lol SULdly aeddly la—wdl | designation, marking, dimensions, load
el bgaisg Jlasdlg slay¥ly | capacities and inflation pressure
10 SO 52 P AL el - SN sl w wlylbs] | Passenger car tyre - part 2 general
Ll oldlall | requirement
1 650 53 G el ¢ 5l - oSl iyl olls] | Passenger car tyres - part 3: methods of test
obasl
- 5096 ole¥l deza Hlas | 3yb - wlyleud! | Motor vehicles - Methods of testing safety
belts.
13 GSO 97 Ol¥l &3 - olylewd! | Motor vehicles - safety belts




GSO 2698 : 2024

doanll A8 AsnY

No. GSO Standard Arabic Title English Title
Jla 2 A5 | 1531 2l - oyl wdl | Motor vehicles-flammability of interior
14 GSO 98
La;Lasl G,bg | materials and testing methods
Slagslall - dggall wlpill - 3yl LS, | Road vehicles - Sound signaling devices -
15 GSO 99
daall | Technical specification
16 GSO 159 Olis¥lg sla¥l — &Ll | Motor Vehicles — Dimensions and weights
s eled — ol wdl 58 jLasl @ Car Upholstery — Testing Methods of Fabric
17 GSO 279 d ? o g PRo®IED ;
8,Lwdl uclio | for Car Seats
18 GSO 280 8yl welin s (iled — ol)lad! iy8 | Car Upholstery — Fabric for Car Seats
Lalsdl ol Al Y el gt — 3,00 LS ,a | Road vehicles retro - reflective number plates
19 GSO 289 Pl olos) = Bl 2lsye P
la,Las| 3,bg 4uslall | and its methods of test
Slaally 33 claliy) csS | Instruction Manual for  Appliances  and
20 GSO 290 . > PP
Equipment
g ¥ JLasi JLeas! Gy - wlleudl | Motor vehicles - methods of test for door
21 GSO 419
LeDaiag | locks and door hinges
22 GS0O 420 L Miaiag ‘,»l}fzﬂ JLA_S»T—‘;»IJLA.‘«JI Motor vehicles - door locks and door hinges
Aalsedl 45,01 Ll slas ! 3,k - olLeud) | Motor vehicles - Methods of testing of rear
23 GSO 421 280 e -2l 8
view mirrors.
24 GS0 422 A1) 445,01 bl - <lylewdl | Motor Vehicles: Rearview mirrors
Shled! bl (345 olbl sl | Requirements for storage of motor vehicle
25 GSO 581 ? M 9 8
tyres
Sl Ladly oo!,e¥1 8saaie alylewdl @llb] | Multi-Purpose Vehicles, Trucks, Buses and
Sleaad ) :Jo¥ ¢ 521 - lygladlls eMaLdlg | Trailers Tyres - Truck and Bus - Part 1:
26 slag¥ly sl a ¥ wlsleddly jaeawls | Nomenclature,  Designation  Marking,
GSO 645
@u.ll Lgasg Ju};}!b Dimensions, Load Capacities and Inflation
Pressures
ool e¥ Baaa 2 L el wdl @lyLb) | Multi-Purpose Vehicles, Trucks, Buses and
27 GSO 646 s 3zl - Slyghalle oMal=llg colisL_ddlg | Trailers Tyres - Part 2: Methods of Test
Sl Ladly oo!,e¥1 8saaie alylewdl @llb] | Multi-Purpose Vehicles, Trucks, Buses and
28 GSO 647 Il ¢ = I - Sl da s Llg oM éLxlg | Trailers Tyres - Part 3: General Requirements

Aol eldbazt



http://www.gso.org.sa/standards/public/standardsList.seam?stdId=472712&actionMethod=public%2FstandardsList.xhtml%3ApublicPurchase.loadStandardDetails%28%29&cid=9526
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No. GSO Standard Arabic Title English Title
Al ollwd daladl Sldball - ol Lewd! | Motor vehicles -General requirements for
29 GSO 963
ambulance.
ahbYly oMz 2]l - ol wdl olylb) | Motor vehicles tyers - temporary use spare
30 GSO 1052
LayLas | 3ybg a285ll 4dolias| | wheels /tyers and there methods test
31 GSO 1053 48, udl oo Llaxdl. wlylwd! | Motor Vehicles - Protection against theft
aldhaze - Sl ) Lol xoliall 510 | Motor  Vehicle - Head Lamps Safe
32 GSO 1503 ? = ” s 2D
.Oled! | Requirements.
La,Las | Bybg el I il - oLl | Motor Vehicles - Head restraints and method
33 GSO 1598 L] 8oy o) ?
of testing.
s S e el - de ) Slsases - aslyleudl | Motor vehicles — Speed limiters — Part 2:
34 GSO 1625 il 3= ? P
sl bl | Technical requirements.
s EJU ¢ sl - e il lauses - &lyLewd! | Motor vehicles — speed limiters — Part 3:
35 GSO 1626 sl Ay ? P
slas¥l 3, | Methods of test.
36 GSO 1677 aladall saaie ol zl>3 - @lilewd! | Motor vehicles — laminated safety glass
— Slodall Jozs Hlasl 3l — olylwdl | motor vehicles — methods of test for impact
37 GS0O 1707 ‘aal_plb sl dauall: o &I ¢ 3201 | strength — Part 3b -moving barrier side
yzill | impact
— Slodall Jozs Hlasl §,b — &lylewdl | motor vehicles — methods of test for impact
38 GSO 1708 poloall duladl dauall: 7 &l s 3201 | strength — part 3c : moving barrier side
yzsll | impact
39 GSO 1709 Jalal s Jilag — olylewd! | Motor vehicles — child restraint system
Jalatl Jiluwg HLasl @,k - olylwd! | Motor vehicles methods of testing of child
40 GSO 1710
restraint system
sdo¥l e sl - Aoyl clsame olylewdl | Motor vehicles —Speed limits —Part 1 :
41 GSO 1711 Slal—d « 3ltl ax=d « daladl oldlill | General requirements, Equipmentinspection
Shlallslezel (sl |, Certification and type approval
aldbhall— 48,0l sl 08,31 — &lLeudl | Motor Vehicle — Identification Number (Vin)
42 GSO 1780 el el w2l =2
Requirements
A4S ailad Al 50 3 — eslybewd! | Motor Vehicles — World manufacturer
43 GSO 1781 A el Jall sl =)
identifier code
da g — 48,0l nall @801 — ol udl | Motor  Vehicles —  VIN-Location and
44 GSO 1782 el el g2l =2l
45y | attachement
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No. GSO Standard Arabic Title English Title
JSU dolae a0 woS,l el elylb) | Motor Vehicles Tyres — Treadwear, Traction
45 GSO 1783
Syly=dly caeudly e (Josll | and Temperature Resistance Grading
Ay Hlasl @b — weSl allw o] | Motor Vehicles Tyres — Method of Testing of
46 GSO 1784 Sl o S ? 7 ;
Byl HbY daglas | Tire Temperature Resistance Grading.
alylasyl B,k - oLl > L3 slge - =lylewd! | Road vehicles - Safety glazing materials -
47 GSO 150 3537 ? e e Y SRS
4, 8alK Al | Mechanical tests Road vehicles -
Oleas! Gyl - LY zles - @lhl—udl | Road Vehicles - Safety Glasses - Test Methods
48 GSO I1SO 3538
Zt.._ﬁa_,_ll uaibazll | for Optical Properties
— W sl slasl @b — alludl | Motor vehicles — methods of terting for
49 GSO 1SO 6311 Ball s lodl yaall slea| — Jg¥) ¢ 301 | broke lining — part 1: internal shear strength
&l i | of lining material.
oS I ol mlSe allas - el udl | Motor Vehicles - Braking system of Passenger
50 GSO ECE 13H P Shbe gl ? s s
ool ye¥ Bauaie Slyldly | Car and Multi-Purpose Vehicles
GSO ECE 13H-1 ¢ )l - mlSUl alladd Lyl 8,k - &lylewdl | Motor Vehicles: Methods of Test for Braking
51 .
=SU ¢lal: Jg¥1 | System -- Part 1: Braking Performance
¢ )l - mlSUl alladd Lyl 8,k - olylewdl | Motor Vehicles: Methods of Test for Braking
52 GSO ECE 13H-2 A8Uall (335 85l Ao maad s LI | System -- Part 2: Determination of Capacity
of Energy Storage Devices
¢ 3l - mlSUl alladd Ll 8,k - olylewdl | Motor Vehicles: Methods of Test for Braking
LS yoleo o U anies cnai: &JL) | System —  Part 3: Determination  of
53 GSO ECE 13H-3 ot 5 & Y
Distribution of Braking among the Axles of
Vehicles
¢ )l - S alladd Lyl 8,k - olylewdl | Motor Vehicles: Methods of Test for Braking
Jaall ugs dela¥l da,lsg Cnead: ) | System -- Part 4: Determination of Function
54 GSO ECE 13H-4
of Anti-Lock Systems
- S sl 5Las¥ @,k -- oL wdl | Motor Vehicles: Methods of Test for Braking
Pl ¢lol Cpuas Lzl ¢ 3=tl | System -- Part 5: Determination of
55 GSO ECE 13H-5 gl Sl oll end s el Ml 3l | Sy
Sl sguadll fogalios alaseiuly | Performance of Brake Lining Using Inertia
Dynamometer
- plladl mlsl 5L @,k -- oL wdl | Motor Vehicles: Methods of Test for Braking
GSO ECE 13H-6
56 Bl Jalas (i s waludl ¢ 501 | System -- Part 6: Determination of Coefficient

of Adhesion




GSO 2698 : 2024

doanll A8 AsnY

No. GSO Standard Arabic Title English Title
(Electrical installations and protection against electric shock) 4w S dsaall ts &laslly 46k y ST LS
GSO IEC 61140 salbie - 0L, S dauall (e 4Lex]l | Protection against electric shock - Common
57 ’
- Olaally ol SA aS 7w | aspects for installation and equipment
- padsdl a3 el , S LSl | Low-voltage electrical installations - Part 7-
GSO IEC 60364-7-722% 9l SleS aldhage ¢ (722-7) @3, ¢ 3= | 722:Requirements for special installations or
58
LS el ddaall 53> — & olsdl 2815l | locations - Supplies for electric vehicles
GSO ISO 10924-1 g3l - 8y8latl abolgd - §ylall ouliSyw | Road vehicles - Circuit breakers -- Part 1:
59
Db deladl ldlasll g cauyladdl: Js¥! | Definitions and general test requirements
GSO ISO 10924-4 g3l - 8y5latl abolgd - §ylall ouliSyw | road vehicles - circuit breakers -- part 4:
60 £93) 89y po dawgill 8,51l abolgd : aal Il | medium circuit breakers with tabs (blade

15 2 g 0 (oo

type), form cb15

(Electrical systems for electric road vehicles -Charging systems) ¢oedd! delas| — &b SIS LS poll 2L ST dodasy|

(Sextlly | ally | sl Sl e Silagacss

Low-voltage switchgear and controlgear

assemblies - Part 7: Assemblies for specific

61 GSO IEC TS 61439-7 eusetdl 2819 ol Al o Lian (51,£Y | applications such as marinas, camping sites,

LS m i llazag Bg—wd)l ol>Lwg | market squares, electric vehicles charging

45Ly S | stations.

- AS el Jo gl L SO il sllss | Electric vehicle conductive charging system -

62 GSO IEC 61851-1 oell bl A ) sne
dle wldlaze: (1) @8y ¢ 32! | Part 1: General requirements

- S el Jogll Ly S e idl allas | Electric vehicle conductive charging system

63 GSO IEC 61851-22 LS LSy (s 3501 (22) @By ¢ 31 | -Part 22: AC electric vehicle charging station
23500 Ll (gdae

L oladl aslall Jad 4K M) dalai) | Electric vehicle wireless power transfer

64 GSO IEC 61980-1 2(1) o) 3l — 3L, S oLSIL | (WPT) systems - Part 1: General requirements

Lole oldbhza



https://www.gso.org.sa/store/gso/standards/GSO:610092/GSO%20ISO%2010924-4:2013
https://webstore.iec.ch/publication/59640
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No. GSO Standard Arabic Title English Title
Syl Jmll SLy S el allss | Electric vehicle conductive charging system -
65 GSO IEC 61851-23 Dbl AL S A8 0y #laa 1236 30| | Part 23: DC electric vehicle charging station
R
¢ 32 - 4S5l ool L SII (yeddl allas | Electric vehicle conductive charging system -
S i oo (o (08,01 o9l 124 | Part 24: Digital communication between a
66 GSO IEC 61851-24 ot 2 5 8

d.c. EV charging station and an electric

vehicle for control of d.c. charging

(Switches, boxes and enclosures for household and similar purposes, plugs and socket outlets for d.c. and for the

charging of electrical vehicles including their connectors)

LS el e ddl oo — SLSHU U5 Tuag

Plugs, socket-outlets, vehicle connectors and

vehicle inlets - Conductive charging of

68 GSO IEC 62196-1
Lolall wldlagl) o1 3oedl — 45L, 31 | electric  vehicles - Part  1: General
requirements
J51eg LS, e o 99 (walallg lwwlall | Plugs, socket-outlets, vehicle connectors and
LS LS poll o gl pdd) - 4SHL | vehicle inlets - Conductive charging of
A ils oldhsag sla¥l 38195 :2 ¢ 31 - | electric vehicles - Part 2: Dimensional
69 GSO IEC 62196-2 o572 o5
plomo lazlag 33l 5Ll jle—ud bl | compatibility and interchangeability
! | requirements for a.c. pin and contact-tube
accessories
J51eg LS, e o 99 (alallg ol wwlall | Plugs, socket-outlets, vehicle connectors and
LS LSyl o gy dd) - 4SHL | vehicle inlets - Conductive charging of
A ils oy sla¥l 38195 :2 ¢ 31 - | electric vehicles - Part 3: Dimensional
70 GSO IEC 62196-3 o7 2 o5
3370 / yeiwng yaiwd! HLdl Hlewd Jolad! | compatibility and interchangeability
LS obyall e ‘ALA.gaj requirements for d.c. and a.c./d.c. pin and
contact-tube vehicle couplers
— yalall S wl - 5,cll 3,dl &LSa | Road vehicles -- Fuse-links -~ Part 1:
71 GSO ISO 8820-1 > esll S >
le jlasl oldhieg casylai:1 ¢ 3201 | Definitions and general test requirements
— bl alled w3 [FENN Ay Road vehicles -- Fuse-links -- Part 6: Single-
72 GSO ISO 8820-6 > 25l S0 > 8

3ya0 yleway yalina Il 26 ;«}.‘3)‘

bolt fuse-links
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No. GSO Standard Arabic Title English Title
GSO IEC 60269-1 tdo¥l syl aaseill u =)l yal e | Low-voltage fuses - Part 1: General
73
Asladl oldlazll | requirements
Lol L8g 1 clgal - 8,5ludl abolgd | Circuit breakers - Switched protective earth
GSO IEC 62335 Jead (&g Jsaally Jyosll aLlall Agaxll | portable residual current devices for class |
74 )
(1) 32 LS, wlaglad aall Ll | and battery powered vehicle applications
Ayl sldsdly
(Electromagnetic compatibility EMC) guubsLiae 9¢SI1 381 gl
-8yl do gl Gy Sl pmadl allas | Electric vehicle conductive charging system -
Gl ol L 2 6t 1-21¢ 5= JI | Part 21-1 Electric vehicle on-board charger
75 GSO IEC 61851-21-1 LS e S oo Ladd guido Lidag 31 | EMC requirements  for  conductive
/3370 55 yoal Joell Jiasy ZLé_WS_Il connection to AC/DC supply
s
s 32l -AS poll ool Gl ySTI (yeddl allas | Electric vehicle conductive charging system -
it lidegy S 3812l ldlaze 1 2-211 | Part 21-2: Electric vehicle requirements for
26 GSO IEC 61851-21-2 J—eoll Jas¥ 2, S L&, > L &d | conductive connection to an AC/DC supply -
381 ldlato - poiwe /335 5L yjusal | EMC requirements for off-board electric
LS i dalal¥ o uiblizeg, SII | vehicle charging systems
WSEUEVEES]
Jsaall -(IEV) 4asg o SO 4dgdl ulsyall | International  Electrotechnical Vocabulary
77 GS0 IEC 60050-161 ol Lidag o SI) 3819211: 161 | (IEV) — Chapter 161: Electromagnetic
compatibility
(Cables for electric road vehicles) 4sb ySI1 & ylatl & LS L 26k 3 ST 2L
a3 cdall ¥ eI -- Gl LS e | Road vehicles -- 60 V and 600 V single-core
GSO ISO 6722-1 alas¥ i1 ¢ 5ol - =ded 600 9 =il 60 o> | cables -- Part 1: Dimensions, test methods
78
MG Aol aldbilly ;Lasdl 3,bbg | and requirements for copper conductor
Wogll yol=ill | cables
GSO ISO 6722-2 a3 cdall s eI -- Gl LS e | Road vehicles -- 60 V and 600 V single-core
79

alanl 12 ¢ 52l - 2le8 600 9 cdgd 60 u>

cables -- Part 2: Dimensions, test methods



https://www.gso.org.sa/store/gso/standards/GSO:737142/GSO%20IEC%2060269-1:2016
https://webstore.iec.ch/publication/6870
https://webstore.iec.ch/publication/61194
https://www.gso.org.sa/store/gso/standards/GSO:742851/GSO%20ISO%206722-1:2016
https://www.gso.org.sa/store/gso/standards/GSO:742906/GSO%20ISO%206722-2:2016
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No. GSO Standard Arabic Title English Title
LayLiasl Gybg Al sosll pguias¥l cOLLS | and requirements for aluminium conductor
Leldlazag | cables
80 GSO IEC/TR 60783 Ly S Gyl LS s clagy lusaes | Wiring and connectors for electric road
vehicles
o sl IS - 5,290l G,lall &8ss | Road vehicles -- Multi-core connecting
GSO ISO 4141-1 sl ! Gyb 1 eyl - g lall 8o ate | cables - Part 1: Test methods and
o1 Llall oMY ‘é\—u‘.&:y‘ ¢la¥ wldlateg | requirements  for  basic  performance
sheathed cables
o sl IS - 5,290l G,lall &LSya | Road vehicles -- Multi-core connecting
GSO 1SO 4141-2 bl 8yb 2 ¢ 5l - g lall Boaate | cables - Part 2@ Test methods and
%2 dalall eI Sl ela¥l wldlates | requirements  for  high  performance
sheathed cables
o sl IS - 5,290 G,lall &LSya | Road vehicles -- Multi-core connecting
GSO ISO 4141-3 ala¥ly oSl i3 ¢ sl - glall sauate | cables - Part 3: Construction, dimensions
% ey dalall yassidl wll COLISI «—wsy | and marking of unscreened sheathed low-
dx=s | voltage cables
o sl EMIS - 5,260 Gyl &LSya | Road vehicles -- Multi-core connecting
GSO ISO 4141-4 sbas ) daibs 4 ¢ szl - glall Boaats | cables -~ Part 4: Test methods and
5 I3 SIS Slaezs wldlhaiag J4olall | requirements for coiled cable assemblies
alale
8 ikl LIS - 8,293l 3,101 LSye | Road vehicles -- Round, sheathed, 60 V and
39 Lzl e @alall GUadY ssuaie | 600 V screened and unscreened single- or
85 IS0 14572* sbeasl @y b - cdy 8 6009 cuded 60 | multi-core cables -- Test methods and
Jladly ool cOLISTI e1oT wldlateg | requirements  for  basic-  and  high-
performance cables
plasl bl Ugiall eI <Hlioge | Conductors of insulated cables - Data for
86 GSO IEC/TR 62602 (AWG) ISl pulad Sopad) allasll | AWG and KCMIL sizes

KCMIL &lu> g cMo ol laolilg



https://www.gso.org.sa/store/gso/standards/GSO:671684/GSO%20IEC-TR%2060783:2014
https://www.gso.org.sa/store/gso/standards/GSO:604358/GSO%20ISO%204141-1:2013
https://www.gso.org.sa/store/gso/standards/GSO:604359/GSO%20ISO%204141-2:2013
https://www.gso.org.sa/store/gso/standards/GSO:604360/GSO%20ISO%204141-3:2013
https://www.gso.org.sa/store/gso/standards/GSO:604361/GSO%20ISO%204141-4:2013
https://www.gso.org.sa/store/gso/standards/GSO:737512/GSO%20IEC-TR%2062602:2016
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English Title

(Safety Requirements)asdud! oldlaie

87

GSO IEC/TS 60479-1

bl gglly §pdadl el e Hlall lls
tole ilowe s Jo¥l ¢ 5t

Effects of current on human beings and

livestock - Part 1: General aspects

88

GSO IEC 60479-2

-Ls)_fb:l.” p—wa)‘ J)L‘> )LU)LL.LN QW‘U
ol Slow s G ¢ 522]

Effects of current on human beings and

livestock - Part 2: Special aspects

89

GSO IEC 60755

deball 2olesdl 33a¥ dalall cildlazl
Al bl

General requirements for residual current

operated protective devices

90

GSOISO 17409

eamsil] LS Aoyl el LS,
oldhie — (25 LS BHud Hual
Aadud!

Electrically propelled road vehicles --
Connection to an external electric power

supply -- Safety requirements

91

GSO ISO 6469-1

omddl 5aley Ll sl

Electrically propelled road vehicles -- Safety
specifications --  Part 1: On-board

rechargeable energy storage system (RESS)

92

GSO ISO 6469-2

a5 Ledae Bl 12 ¢ 520l - 2ol
Jlac¥ oo Llextlg LS,

Electrically propelled road vehicles -- Safety
specifications -- Part 2: Vehicle operational

safety means and protection against failures

93

GSO ISO 6469-3

oo ool A dles 23 ¢ jodl - 2
460, S Al

Electrically propelled road vehicles -- Safety
specifications -- Part 3: Protection of persons

against electric shock

94

GSO IEC 60445

bl alaall Jioss Gl bl jucas
Q> by pllad

Basic and safety principles for man-machine
interface, marking and identification -
Identification of equipment terminals,

conductor terminations and conductors

95

GSO IEC 60529

Loyl Aaled) Laydgs Al Lzl cilays

Degrees of protection

provided by

enclosures (IP Code)



https://www.gso.org.sa/store/gso/standards/GSO:689614/GSO%20IEC-TS%2060479-1:2015
https://www.gso.org.sa/store/gso/standards/GSO:543740/GSO%20IEC%2060479-2:2010
https://www.gso.org.sa/store/gso/standards/GSO:487419/GSO%20IEC%2060755:2008
https://www.gso.org.sa/store/gso/standards/GSO:742835/GSO%20ISO%206469-1:2016
https://www.gso.org.sa/store/gso/standards/GSO:742842/GSO%20ISO%206469-2:2016
https://www.gso.org.sa/store/gso/standards/GSO:743079/GSO%20ISO%206469-3:2016
https://www.gso.org.sa/store/gso/standards/GSO:667500/GSO%20IEC%2060529:2015
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oz - Ly SI Gylall LSy

English Title

Electric road vehicles -- Road operating

i) 2yl LS,y syl )

Slayall - Lol Aegdull Gylall ol ya

9% GSO ISO 8715
Gkl e Ja i1 | characteristics
o9 Il - 45L S §lall LS e | Electric road vehicles -- Reference energy
o7 GSO ISO 8714 LSl alelya] - Aaswdl 28Ul | consumption and range -- Test procedures

for passenger cars and light commercial

vehicles

Electrically propelled road vehicles --

GSO IECTS 62840-1

s 32l — Ay STV S LT s ay Aslie pllas

98 GSOISO/TR 8713
Vocabulary
1482 Jnall - 4uas, SO Adodl olsyall | International Electrotechnical Vocabulary -
99 G50 IEC 60050-482 (wlawll) byladly gkt ade¥1 LI | Part 482: Primary and secondary cells and

batteries

Electric vehicle battery swap system - Part 1:

Jadl e Ll agilidl

101
g3Lésluwly ale 1 | General and guidance
102 GSO IEC 62840-2 e 32l — A0, S A4S, sy sl ﬁ\.lé.i Electric vehicle battery swap system - Part 2:
ddld! ldlata :2 | Safety requirements
porlelll by e bidzwly) Lgslidl wlyla I | Secondary batteries (except lithium) for the
105 GSO IEC 61982-4 4s 32 -4 by SO Gylall LS pe pdud (| propulsion of electric road vehicles - Part 4:
oo ol LMt )l ouldlaza: | Safety requirements of nickel-metal hydride
! oually S | cells and modules.
porllll by s bidzaly) Lgslidl wlylla I | secondary batteries (except lithium) for the
GSO IEC 61982 el e . . . . . .
106 abhlas! - a8l S @bl oSy cﬁ..\_l( propulsion of electric road vehicles -
£15¥19 Jozsll | performance and endurance tests
107 GSO IEC 62281 aslamdl ag dl LM g culyylay 4adbw | Safety of primary and secondary lithium

cells and batteries during transport



https://www.gso.org.sa/store/gso/standards/GSO:610248/GSO%20ISO%208715:2013
https://www.gso.org.sa/store/gso/standards/GSO:610247/GSO%20ISO%208714:2013
https://www.gso.org.sa/store/gso/standards/GSO:642204/GSO%20ISO-TR%208713:2013
https://www.iso.org/standard/55745.html
https://www.iso.org/standard/55745.html
https://webstore.iec.ch/publication/24390
https://webstore.iec.ch/publication/25398
https://webstore.iec.ch/publication/25983
https://webstore.iec.ch/publication/23614
https://webstore.iec.ch/publication/6222
https://www.gso.org.sa/store/gso/standards/GSO:673800/GSO%20IEC%2062281:2014

GSO 2698 : 2024

doanll A8 AsnY

GSO Standard
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English Title

108

GSO IEC 62660-1

LS bt 2ugilall pgudlll -0l LS
e1o¥1 5l 1 g sl - 2L, S Gylall

Secondary lithium-ion cells for the
propulsion of electric road vehicles - Part 1:

Performance testing

109

GSO IEC 62660-2

LSy adat Aslitdl a g dilll - (sl LS
VNN UNIENED PETS (B LS FEN AN
ol Jlaaiudly

Secondary lithium-ion cells for the
propulsion of electric road vehicles - Part 2:

Reliability and abuse testing

110

GSO IEC 62485-3

Ll syl 3 A Wl oldhase
albpllay 36 jdl — oyl dl eloS 59
=

Safety requirements for secondary batteries
and battery installations - Part 3: Traction

batteries

111

GSO IEC 60622

Slse e Toyznll gt LUl bl
- 631 e a2 alidy ASU of A8
BaLe ZLLal ALYl Apy 4101 LS
25203 UKl (ya Aatially el et

Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Sealed nickel-cadmium prismatic

rechargeable single cells

112

GSOIEC 61434

Slga e Bgtad | Agilall Ldlsdlg bl
- 53 L aes e iy AN o 2ugls
abylbadlals ol § Ll apass s

ol (e Lgrmll L93ltll LU

Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Guide to designation of current in alkaline

secondary cell and battery standards

113

GSO IEC 621331

Slsa e Bsiomkl Tgilthl LSlall lylall
o A e st Slay S 5] gl
Lgsldl Lty by lUa ) ¢y La¥) cldlaza
e 2aiall Syl dly dyaxlly LaSoell
1 s 5l sl clindatll 3 alasiadl |

Ul Alasl

Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Safety requirements for portable sealed
secondary cells, and for batteries made from
them, for use in portable applications - Part

1: Nickel systems
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GSO IEC 62133-2
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Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Safety requirements for portable sealed
secondary lithium cells, and for batteries
made from them, for use in portable

applications - Part 2: Lithium systems



https://www.gso.org.sa/store/gso/standards/GSO:640725/GSO%20IEC%2062660-1:2013
https://www.gso.org.sa/store/gso/standards/GSO:640726/GSO%20IEC%2062660-2:2013
https://webstore.iec.ch/publication/7092
https://www.gso.org.sa/store/gso/standards/GSO:671641/GSO%20IEC%2060622:2014
https://www.gso.org.sa/store/gso/standards/GSO:673607/GSO%20IEC%2061434:2014
https://webstore.iec.ch/publication/27284
https://webstore.iec.ch/publication/32662
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GSO Standard

Arabic Title

English Title
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GSO IEC/TR 62188
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Secondary cells and batteries containing
alkaline or other non-acid electrolytes -
Design and manufacturing
recommendations for portable batteries

made from sealed secondary cells
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GSO IEC/TR 61438
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Possible safety and health hazardsin the use
of alkaline secondary cells and batteries -
Guide to equipment manufacturers and

users

(Road vehicles -- General information) 3 atl oLS,L dale oliolge
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GSO ISO 15118-1
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Road vehicles -- Vehicle to grid
communication interface -- Part 1: General

information and use-case definition
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GSO I1SO 15118-2

— Sl Jai¥l Ay — Byl LSy
aSidly o) JoSg35m culdlata :2¢ 322]

Road vehicles -- Vehicle-to-Grid
Communication Interface -- Part 2: Network

and application protocol requirements
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GSO I1SO 15118-3

— Sl JaY Ay — )l Lo
Loyl wlibedl by a8 ds calidlazar3s !
Y

Road vehicles -- Vehicle to grid
communication interface -- Part 3: Physical

and data link layer requirements

120

GSO ECER 100 rev3
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The approval of vehicles with regard to
specific requirements for the electric power

train

121

GSO ECER 101
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The approval of passenger cars powered by
an internal combustion engine only, or
powered by a hybrid electric power train
with regard to the measurement of the
emission of carbon dioxide and fuel
consumption and/or the measurement of

electric energy consumption and electric



https://www.gso.org.sa/store/gso/standards/GSO:673535/GSO%20IEC-TR%2062188:2014
https://www.gso.org.sa/store/gso/standards/GSO:700565/GSO%20ISO%2015118-1:2015
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No. GSO Standard Arabic Title English Title
GINT 9 MT sliall (e LS pald udlly | range, and of categories M1 and N1 vehicles
-Laad JLy S y2Jb Jeai | powered by an electric power train only
with regard to the measurement of electric
energy consumption and electric range
GSO ECER12 LS slaze by Aol sus bl s | &1 | The approval of vehicles with regard to the
122 g salall 4l e @lwdl Glamy 3lax Legd | protection of the driver against the steering
paladl 4l mechanism in the event of impact
28150 e 2a8lslly dalaill 3u>5ll sSY1 | The approval of vehicles with regard to the
123 GSO ECE Re 121 5 @lad! Anlgy Aa s @Szl &lgal | location and identification of hand controls,
alyasll o yudssdl ilgal | tell-tales and indicators
&I Alazmy Aol sus gl sl | Y1 | The approval of vehicles with regard to the
124 GSO ECER 94 dola¥ Zauyall (4o | protection of the occupants in the eventof a
frontal collision
S dlem Aol sus gl il L&) | The approval of vehicles with regard to the
125 GSOECER 95 dslztl Aouyall (e | protection of the occupants in the event of a
lateral collision
S el ol susgll bl &1 | The Approval Of Vehicles With Regard To
126 GSOECER 32 Aalsxtl Lanall JMs &S, | The Behavior Of The Structure Of The
Impacted Vehicle In A Rear-End Collision
el all (e Llesdl — 450, SO LS, | Electric-Powered  Vehicles -~ Electrolyte
127 GSO FMVSS 305 ’ - Y

2SI

Spillage and Electrical Shock Protection
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Annex 2
International Standards for Electrical Motor Vehicles
ISO IEC Technical Regulation
Electric road vehicle — VVocabulary
ISO 8713:2005 Electric road vehicles — Vocabulary
IEC 60417 Graphical symbols for use on equipment
Basic and safety principles for man-machine interface, marking and
IEC 60446 e e
identification. Identification of conductors by colors or numerals.
IEC 60529 Degrees of protection provided by enclosures (IP Code)
Batteries
ISO 6469-1: Electric road vehicles - Safety specifications
2009 Ed. 2 - Part 1: On-board rechargeable energy storage system (RESS)
ISO/DIS
Electrically propelled road vehicles — Test specification for lithium-ion
12405-1 under traction battery packs and systems — Part 1: High power applications
revision
ISO/WD
Electrically propelled road vehicles — Test specification for lithium-ion
12405-2 under traction battery packs and systems — Part 1: High energy applications
development
Secondary cells and batteries containing alkaline or other non-acid electrolytes -
IEC 62619 Safety requirements for large format secondary lithium cells and batteries for

use in industrial applications

IEC 60050-482

International Electro technical Vocabulary (IEV) - Part 482: Primary and
secondary cells and batteries

IEC 60050-486

International Electro technical Vocabulary (IEV) - Chapter 486:Secondary cells
and batteries

IEC 60622

Secondary cells and batteries containing alkaline or other non-acid electrolytes
Sealed nickel-cadmium prismatic rechargeable single cells

IEC 60623

Secondary cells and batteries containing alkaline or other non-acid electrolytes
Vented nickel-cadmium prismatic rechargeable single cells
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ISO IEC Technical Regulation
Secondary cells and batteries containing alkaline or other non-acid electrolytes
IEC 61434 Guide to the designation of current in alkaline secondary cell and battery
standards
Secondary batteries (except lithium) for the propulsion of electric road vehicles
IEC 61982-1 -

under revision

Part 1: Performance and endurance tests

Secondary batteries for the propulsion of electric road vehicles - Part 2;

IEC 61982-2 o .
Dynamic discharge performance test and dynamic endurance test
IEC 61982-3 Secondary batteries for the propulsion of electric road vehicles -Part 3:
Performance and life testing (traffic compatible, urban use vehicles)
IEC 61982-4 Secondary batteries for the propulsion of electric road vehicles — Part 1: Test
IEC 62660-1 parameters
IEC 61982-5 Secondary batteries for the propulsion of electric road vehicles —Part 5: Safety
IEC 62660-2 testing for lithium-ion cells and batteries
Secondary cells and batteries containing alkaline or other non-acid electrolytes -
IEC 62133 Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications
Secondary cells and batteries containing alkaline or other non-acid electrolytes
IEC/TR 62188 — Design and manufacturing recommendations for portable batteries made from
sealed secondary cells
IEC 62281 Safety of primary and secondary lithium cells and batteries during transport
IEC 62660-1 Secondary Ilthlum-lon cells for the propulsion of electric road vehicles - Part 1:
Performance testing
IEC 62660-2 Sec_on(?f;}ry lithium-ion ce!ls for the propulsion of electric road vehicles - Part 2:
Reliability and abuse testing
IEC 62485-2 Safgty requweme:nts for secondary batteries and battery installations — Part 2:
Stationary batteries
IEC 62485-3 Safet)_/ requwements for secondary batteries and battery installations — Part 3:
Traction batteries
IEC/TS 61438 Possible safety and health hazards in the use of alkaline secondary cells and

batteries - Guide to equipment manufacturers and users

Charging systems
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ISO IEC Technical Regulation
IEC 61439 series | Low-voltage switchgear and control gear assemblies
IEC 60947-1 Low-voltage switchgear and control gear — Part 1: General rules
IEC 60947-2 Low-voltage switchgear and control gear — Part 2 : Circuit-breakers
Low-voltage switchgear and control gear - Part 3: Switches, disconnections,
IEC 60947-3 . . . - i
switch- disconnections and fuse-combination units
IEC 61851-1 Electric vehicle conductive charging system - Part 1: General requirements
IEC 61851-21 Electric vehicle conductive charging system - Part 21: Electric vehicle
requirements for conductive connection to an a.c./d.c. supply
IEC 61851-22 Electr_lc vehlt-:le conductive charging system - Part 22: AC electric vehicle
charging station
IEC 61851-23 Electr_lc vehlt-:le conductive charging system - Part 23: d.c. electric vehicle
charging station
IEC 62196-1 Plugs, socket-outlets, vehicle couplers and vehicle inlets - Conductive charging
. of electric vehicles - Part 1: Charging of electric vehicles up to 250 A a.c. and
under revision
400 A d.c.
IEC 62196-2 Plugs, socket-outlets and vehicle couplers — Conductive charging of electricity
under vehicles — Part 2: Dimensional interchangeability requirements for a.c. pin and
development contact-tube accessories
Wiring, connectors, controllers, rotating machines
ISO 6722 Road vehicles — 60 V and 600 V single-core cables — Dimensions, test methods
and requirements
ISO 4141-1 Multi-core connecting cables — Part 1: Test methods and requirements for basic
performance sheathed cables
ISO 4141-2 Multi-core connecting cables — Part 2: Test methods and requirements for high
performance sheathed cables
ISO 4141-3 Multi-core connecting cables — Part 3: Construction, dimensions and marking of
unscreened sheathed low-voltage cables
ISO 4141-4 Multi-core connecting cables — Part 4: Test methods and requirements for
coiled cable assemblies
ISO 14572 Road vehicles — Round, unscreened 60 V and 600 V multicore sheathed cables

— Test methods and requirements for basic and high performance cables
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ISO IEC Technical Regulation
ISO 10924-1 Road vehicles — Circuit breakers — Part 1: Definitions and general test
requirements
ISO 10924-4 Road vehicles — Circuit breakers — Part 4: Medium circuit breakers with tabs
(blade type), Form CB15
IEC 60309 (all parts) Plugs, socket-outlets and couplers for industrial purposes
IEC 60309-1 Plug_s, socket-outlets and couplers for industrial purposes — Part 1. General
requirements
Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensional
IEC 60309-2 . . . . .
interchangeability requirements for pin and contact-tube accessories
Plugs, socket-outlets and couplers for industrial purposes — Part 4: Switched
IEC 60309-4 . . .
socket-outlets and connectors with or without interlock
IEC/TR 60783 Wiring and connectors for electric road vehicles
IEC 60664-1 In§ul(f1t|on coorqlnatlon for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
IEC/TR 60783 Wiring and connectors for electric road vehicles
IEC 60811 series Commo_n test methods for insulating and sheathing materials of electric cables
and optical cables
IEC 60884 Plugs and socket-outlets for household and similar purposes
IEC/TR 62602 Conductors of insulated cables — Data for AWG and KCMIL sizes
IEC 60481 Coupling devices for power line carrier systems
IEC 61850 series | Communication networks and systems in substations
IEC/PAS 62559 | Intelligrid methodology for developing requirements for energy systems

Vehicle safety & personnel protection

ISO 6469-1: 2009

Electrically propelled road vehicles -- Safety specifications -- Part 1: On-board
rechargeable energy storage system (RESS)

1SO 6469-2: Electric road vehicles - Safety specifications - Part 2: Vehicle operational safety
2009 means and protection against failures
ISO 6469-3:

2001

Electric road vehicles - Safety specifications - Part 3: Protection of persons
against electric hazards
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ISO IEC Technical Regulation
+ 1SO 6469-
3:2001/Cor
1:2003
ISO 6469-3* ed. . . e .
2 under ¢ Electric road vehicles - Safety specifications - Part 3: Protection of persons
. against electric hazards
publication
SO 8820-1: 2008 Road vehicles - Fuse-links - Part 1: Definitions and general test requirements
ISO 8820-6:
Road vehicles - Fuse-links - Part 6: Single- bolt fuse-links
2007
IEC 61140 Pro'Fectlon against electrical shock — Common aspects for installation and
equipment
IEC/TS 60479 Effects of current on human beings and livestock
series
IEC 60269-1 Low-voltage fuses — Part 1 : General requirements
Circuit breakers — Switched protective earth portable residual current devices
IEC 62335 . .
for class I and battery powered vehicle applications
IEC 60755 General requirements for residual current operated protective devices
EMC (Electro-magnetic compatibility)
Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for armonic
IEC 61000-3-2 . . .
current emissions (equipment input current < 16 A per phase)
Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
IEC 61000-3-3 changes, voltage fluctuations and flicker in public low-voltage systems for

equipment with rated current < 16 A per phase and not subjected to conditional
connection

IEC 61000-3-12

Electromagnetic compatibility (EMC)--Part 3-4 Limits — Limitation of mission
of harmonic currents in low-voltage power supply systems for equipment with
rated current > 16 A

IEC 61000-3-11

Electromagnetic Compatibility (EMC) — Part 3-11 — Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage systems
- Equipment with rated current < 75 A per phase and subjected to conditional
connection
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1ISO

IEC

Technical Regulation

IEC 61000-3-12

Electromagnetic Compatibility (EMC) — Part 3-12 — Limits for harmonic
current emissions produced by equipment connected to public low-voltage
systems with input current > 16 A and < 75 A per phase

Electromagnetic compatibility (EMC) — Part 4-1 — Testing and measurement

IEC 61000-4-1 . . .
techniques — Overview of IEC 61000-4 series
Electromagnetic compatibility (EMC) — Part 4-2 — Testing and measurement
IEC 61000-4-2 . . . .
techniques — Electrostatic discharge immunity test
Electromagnetic compatibility (EMC) — Part 4-3 — Testing and measurement
IEC 61000-4-3 . . . e - .
techniques — Radiated, radio-frequency, electromagnetic filed immunity test
Electromagnetic Compatibility (EMC) — Part 4-4 — Testing and measurement
IEC 61000-4-4 . . . . .
techniques — Electrical fast transients/burst immunity test
IEC 61000-4-5 Electr_omagnetlc Co_mpatlbllllty (EMC) — Part 4-5 — Testing and measurement
techniques — Surge immunity test
Electromagnetic Compatibility (EMC) — Part 4-6 — Testing and measurement
IEC 61000-4-6 techniques — Immunity to conducted disturbances, induced by radio-frequency
fields
Testing and measurement techniques — General guide on harmonics and
IEC 61000-4-7 interharmonics measurements and instrumentation, for power supply systems
and equipment connected thereto
IEC 61000-4-8 Electromagnetic Compatibility (EMC) — Part 4-8 — Testing and measurement

techniques — Power frequency magnetic field immunity test

IEC 61000-4-11

Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-13

Electromagnetic compatibility (EMC) - Part 4-13: Testing and measurement
techniques - Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-15

Electromagnetic compatibility (EMC) - Part 4-15: Testing and measurement
techniques — Flickermeter — Functional and design specifications

IEC 61000-4-21

Electromagnetic compatibility (EMC) — Part 4-21: Testing and measurement
techniques — Reverberation chamber test methods

IEC 61000-6-

1:2005

Electromagnetic Compatibility (EMC) — Part 6-1 — Generic standards Immunity
for residential, commercial and light-industrial environments
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ISO IEC Technical Regulation
IEC 61000-6-2 EIe(_:tromagnetlc F:ompatlblllty (EMC) — Part 6-2 — Generic standards Immunity
for industrial environments
IEC 61000-6- Electromagnetic Compatibility (EMC) — Part 6-3 — Generic standards Emission
3:2006 standard for residential, commercial and light-industrial environments
IEC 61000-6- Electromagnetic Compatibility (EMC) — Part 6-4 — Generic standards Emission
42006 standard for industrial environments
CISPR 22 Information Technology Equipment - Radio Disturbance Characteristics -
Limits and Methods of Measurement.
Industrial, Scientific and Medical (ISM) Radio-Frequency Equipment -
CISPR 11 Electromagnetic disturbance characteristics - Limits and methods of
measurement.
CISPR 16-X-X Specification for radio disturbance and immunity measuring apparatus and
methods
Vehicles, boats and internal combustion engine driven devices - Radio
CISPR 12 disturbance characteristics - Limits and methods of measurement for the
protection of receivers except those installed in the vehicle/boat/device itself or
in adjacent vehicles/boats/devices.
Radio disturbance characteristics for the protection of receivers used on board
CISPR 25 . . .
vehicles, boats, and on devices - Limits and methods of measurement
Low-Voltage Power Supplies, D.C. Output — Part 3: Electromagnetic
IEC 61204- s
€ 61204-3 Compatibility (EMC)
IEC 62040-2 Unlnterruptlple power systems (UPS) — Part 2: Electromagnetic compatibility
(EMC)Requirements
IEC 60050 (161) International E_Iectrotech_nl_c_al Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility
IEC 60870-2-1 Telecontrol equipment and systems — Part 2: Operating conditions — Section 1:

Power supply and electromagnetic compatibility

Measurements of electrical vehicle performance

I1SO 8715:2001

Electric road vehicles - Road operating characteristics

ISO 8714:2002

Electric road vehicles - Reference energy consumption and range - Test
procedures for passenger cars and light commercial vehicles
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ISO IEC Technical Regulation
ISO 8715 Electrically propelled road vehicles - Measurement of road operating ability -
Part 1: Pure electric vehicles
ISO 8714 Electrically propelled road vehicles - Measurement of energy performances -
Part 1: Pure electric vehicles
UNECE and FMVSS Regulations
UNECE GTR 20

Global Technical Regulation on the Electric Vehicle Safety (EVS)

UNECE Regulation 100

the approval of vehicles with regard to specific requirements for the electric power train

UNECE Regulation 12

the approval of vehicles with regard to the protection of the driver against the steering
mechanism in the event of impact

UNECE Regulation 121

the approval of vehicles with regard to the location and identification of hand controls,
tell-tales and indicators

UNECE Regulation 94

the approval of vehicles with regard to the protection of the occupants in the event of a
frontal collision

UNECE Regulation 95

the approval of vehicles with regard to the protection of the occupants in the event of a
lateral collision

UNECE Regulation 32

The Approval Of Vehicles With Regard To The Behavior Of The Structure Of The
Impacted Vehicle In A Rear-End Collision

FMVSS 305

Electric-Powered Vehicles: Electrolyte Spillage and Electrical Shock Protection
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Annex 2

1. Workstation for EV
1.1 Protection against electrical hazards in the working area

Before undertaking any operation on an electrical installation, an electrical risk
assessment must be carried out to identify and prevent electrical hazards during an
operation or when using an electrical vehicle in the workstation.

This assessment must specify how the operation is to be carried out and what measures
and precautions need to be taken to ensure safety.

1.2 Staff Training requirements

- All staff involved in the operations on or near to an electrical installation must be trained
in the safety requirements, safety rules and in-house instructions applicable to the
operation.

- The goal of the training and education for the staff in the workshop is to:

a. Learn about the dangers associated with electricity and be able to identify the hazards.
b. Learn about the preventive actions and know how to apply them.
C. Educate Customers on the use and ownership of an Electric Vehicle

- Staff must wear clothes appropriate to the workstation and conditions in which they are
required to work. This may include the use of snugly fitted clothing or additional
personal protective equipment (PPE)

1.3 Staff responsibility in the workshop:
We can classify the staff in the workshop to :
131 Qualified person

Trained person with relevant knowledge and experience to analyze electrical risks and
avoid the hazards electricity could bring about. He could be Battery Specialist or EV
Technician. He can do all type of maintenance and repairing.

1.3.2 Informed person

Person sufficiently informed so as to avoid the dangers that electricity could bring about,
Could be body or Mechanical Technician, Service or body shop Manager. He can make
all type of maintenance and repairing except electrical and battery repairing.

1.3.3 Ordinary person

Untrained Person who is neither qualified, nor an informed person. He could be sales
executive, or service advisor he cannot do any type of maintenance and repairing.

All the workshops for repairing or do a service for electrical vehicles should have at least
one qualified person.

2. Safety Equipment for EV Workstation

- Clear instructor to use the lock out system before working on the High Voltage System
and moving Accident Damaged Vehicles.
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Employer is responsible for Providing and maintaining PPE for all staff .

It is compulsory for the staff to wear individual protection equipment during any
operation in the orange zone (Battery removal, Lockout)

The workstation should have a collective protection equipment (CPE ) for :
Battery Repair area

Vehicle Protected Area

Insulation

The workstation should have a workspace for high voltage system repairs at it should
have a warning Panel the meaning of :

“Dangers area, high voltage working area”
Handling a vehicle involve in an accident:

The vehicle must be locked out prior to any repair, with an open space for parking the
electric vehicle and 5 meters of empty spaces around the electric vehicle. In the event of
damage to the structure, battery, or any high-voltage wires, a qualified person must
assess the integrity of the following components:

Exposed Components

Leaking Fluids

Damaged Battery / Wiring
Vehicle Locked Out

If any of above it should be putting in isolated area.
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Annex 3

Verification method for testing authorities confirming document-based isolation
resistance compliance of electrical design of the vehicle after water exposure.

This annex describes the applicable requirements when certifying the
manufacturers' high voltage equipment or system components against adverse
water effects rather than a physical test. Vehicle manufacturers shall provide
information to testing authorities to identify, as a point of reference, the mounting
location for each high-voltage component in/on the vehicle.

1. Documentation shall contain the following information:

(a) on how the manufacturer tested isolation resistance compliance of electrical
design of the vehicle by using fresh water;

(b) on how, after the test had been carried out, the high-voltage component or
system was inspected for ingress of water and how, depending on its mounting
location, each high voltage component/system met the appropriate degree of
protection against water.

2. The testing authority will verify and confirm the authencity of documented
conditions that have been observed, and should have been complied with, during
the process of certification by manufacturer:

2.1. It is permitted that, during the test, the moisture contained inside the
enclosure is partly condensed. The dew which may be deposited is not considered
as ingress of water. For the purpose of the tests, the surface area of the tested
high-voltage component or system is calculated with an accuracy of 10 per cent. If
possible, the tested high-voltage component or system is run energized. If the
tested high-voltage component or system is energized, adequate safety
precautions are taken.

2.2. For electrical components, externally attached (e.g. in engine compartment),
open underneath, both exposed or protected locations, the testing authority shall
verify, with a view to confirming the compliance, whether the test is conducted by
spraying the high-voltage component or system from all practicable directions with
a stream of water from a standard test nozzle as shown in Figure 1. The following
parameters are observed during the test in particular:

(a) Nozzle internal diameter: 6.3 mm;

(b) Delivery rate: 11.9—13.2 |/min;
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(c) Water pressure at the nozzle: approximately 30 kPa (0.3 bar);

(d) Test duration per m2 of surface area of the tested high-voltage component or
system: 1 min;

(e) Minimum test duration: 3 min;

(f) Distance from nozzle to tested high-voltage component or system surface:
approximately 3 m (this distance may be reduced, if necessary to ensure proper
wetting when spraying upwards).

Figure 1- Standard nozzle for the test

Dimensions in millimeters D is 6.3 mm as specified in (a) above.

2.3. For electrical components, externally attached (e.g. in engine compartment),
covered from underneath, the testing authority shall verify, with a view to
confirming the compliance, whether:

(a) The cover protects the component against direct spray water from underneath
and is not visible;

(b) The test is conducted by using splashing test nozzle as shown in Figure 2;

(c) The moving shield is removed from the spray nozzle and the machine is sprayed
from all practicable directions;

(d) The water pressure is adjusted to give a delivery rate of (10 £ 0.5) I/min
(pressure approximately 80 kPa to 100 kPa (0.8 bar to 1.0 bar));

(e) The test duration is 1 min/m2 of calculated surface area of the machine
(excluding any mounting surface and cooling fin) with a minimum duration of 5
min.
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Figure 2 - Splashing test nozzle

f—— «;100 —
e

7

Dimensions in millimetres Viewed according to arrow A (with shield removed)
IEC 927/01

Note:

1. Cock 7. Spray nozzle — brass with 121 holes @ 0,5:

2. Pressure gauge 1 hole in centre

3. Hose 2 mner circles of 12 holes at 30° pitch

4. Moving shield — aluminium 4 outer circles of 24 holes at 15° pitch

5. Spray nozzle 8. Machine under test

6. Counter weight

3. The entire high voltage system or each component is checked to comply with the
isolation resistance requirement with the following conditions:

(a) The electric chassis shall be simulated by an electric conductor, e.g. a metal
plate, and the components are attached with their standard mounting devices to it;

(b) Cables, where provided, shall be connected to the component.



