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Foreword

This Malaysian Standard was developed by the Working Group on Electric Motorcycles under
the authority of the Industry Standards Committee on Transport.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Electric mopeds - Specification

1 Scope

This Malaysian Standard specifies the requirements for L1, L2 and Le categories of electric
vehicle with a maximum speed in the range of 25 km/h to 50 km/h.

NOTES:

1. This standard applies to Ls type vehicle even if the maximum speed exceeds 45 km/h but not greater
than 50 km/h.

2. For reference, the common rated motor power to combustion engine displacement equivalency rate
for this category of vehicles is: 20.1 cc = 1 kw.

3. Some of the tests in this standard may result in a potentially hazardous situation which could result
in fire or explosion of a component such as the traction battery. Appropriate precautions should always
be taken when performing these tests. When a test has an elevated possibility of creating a hazardous
situation, the following warning will be shown:

“WARNING: This test may result in a hazardous situation including fire or explosion. Take appropriate
precautions when performing the test.”

4. Mild hybrid internal combustion engine vehicles are not covered in this standard.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 589 (all parts), Specification for 13 A plugs, socket-outlets, adaptors and connection units

MS 1743, Road vehicles - Guidelines for the implementation of the assignment of World
Manufacturer Identifier (WMI) Codes for Vehicle Identification Number (VIN) Systems and for
World Parts Manufacturer Identifier (WPMI) Codes

MS 1744, Road vehicles - Vehicle identification number (VIN) - Location and attachment

MS 2413-2, Electric motorcycles - Part 2: Safety

MS I1SO 3779, Road vehicles - Vehicle identification number (VIN) - Content and structure
(First Revision)

MS IEC 60664 (all parts), Insulation coordination for equipment within low-voltage systems
MS IEC 60950, Information technology equipment - Safety

MS IEC 61000-3-2, Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for
harmonic current emissions (equipment input current < 16 A per phase)

MS IEC 61000-4-2, Electromagnetic compatibility (EMC) Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test
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MS |IEC 61000-4-4, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques - Electrical fast transient/burst immunity test

MS IEC 61000-4-5, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques - Surge immunity test

MS IEC 61000-4-6, Electromagnetic compatibility (EMC) Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency fields

CISPR 12, Vehicles, boats and internal combustion engines - Radio disturbance
characteristics - Limits and methods of measurement for the protection of off-board receivers

CISPR 22, Information technology equipment - Radio disturbance characteristics - Limits and
methods of measurement

ISO 3864 (all parts), Graphical symbols - Safety colours and safety signs

ISO 6855-2, Mopeds - Measurement method for gaseous exhaust emissions and fuel
consumption - Part 2: Test cycles and specific test conditions

ISO 11451-2, Road vehicles - Vehicle test methods for electrical disturbances from
narrowband radiated electromagnetic energy - Part 2: Off-vehicle radiation sources

ISO 13063, Electrically propelled mopeds and motorcycles - Safety specifications
IEC 61000-3-3, Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage

changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 controller

Electrical power control module supplying power to the motor from the traction battery.

3.2 electric moped

Any Li, L2 and Le categories vehicle as specified in Garis Panduan Kelulusan Jenis
Kenderaan VTA, Jabatan Pengangkutan Jalan Malaysia, which derives its motive power
primarily from electric energy stored in a traction battery.

3.3 high voltage rechargeable electrical energy storage system (traction battery)
Traction battery having nominal voltage higher than 60 Vdc or 30 Vac rms.

3.4 hybrid vehicle

Vehicle where the primary propulsion energy can be provided by electrical traction batteries
and/or an internal combustion engine during normal vehicle operation.
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3.4.1 full parallel hybrid vehicle

Vehicle which can be operated on either electric propulsion, or internal combustion engine
propulsion, or a combination of the two simultaneously.

NOTE. Generally, the electrical power propulsion system is capable of producing greater than 10 % of
the mechanical power of the internal combustion engine.

3.4.2 motor

Electrical component which converts the stored electrical power to tractive effort (motion) of
the vehicle.

3.4.3 series hybrid vehicle

Hybrid vehicle where the drive wheel is driven only by the electric traction motor, not the
internal combustion engine.

3.4.4 traction battery

Electrical power storage system, i.e. batteries or similar device.
3.4.41 closed type traction battery

Battery not venting any gases to the atmosphere.

3.4.4.2 open type traction battery

Liquid type battery requiring refilling with water and generating hydrogen gas released to the
atmosphere.

3.5 rechargeable electrical energy storage system (RESS)
Rechargeable energy storage system provides electric energy for electric propulsion.

NOTE. The RESS may include a traction battery together with additional subsystem(s) necessary for
physical support, thermal management, electronic control and enclosures. In this standard the RESS will
be referred to simply as a traction battery.

3.6 removable traction battery

Removable traction battery is defined as any traction battery where the end user can remove
the battery (either for storage or charging) on a daily basis without requiring special tools.

NOTE. In some cases, a key is required to unlock the removable battery from the frame.

4 General requirements

The electric moped (or low-power electric vehicle) covered by this standard is defined by the
following:

a) 2, 3 and 4 wheeled vehicles as per L1, L2 and Les categories of Garis Panduan Kelulusan
Jenis Kenderaan VTA, Jabatan Pengangkutan Jalan Malaysia;
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b) vehicles powered solely by an electrical power storage device and electrical motor(s),
series hybrid vehicles and full parallel hybrid vehicles;

c) having a maximum speed of 25 km/h to 50 km/h;

Throughout this standard, series hybrid vehicle and full parallel hybrid vehicle will be referred
to as electric moped and/or vehicle; and

The vehicle shall comply with all applicable Motor Vehicle (Construction and Use) Rules
1959, Jabatan Pengangkutan Jalan, Environmental Quality Act 1974, and the Garis Panduan
Kelulusan Jenis Kenderaan VTA, Jabatan Pengangkutan Jalan. Additionally, the vehicle shall
comply with relevant safety standards contained in ISO 13063.

4.1 General vehicle test conditions

Unless otherwise specified, all testing shall be done with the following conditions as
appropriate.

411 Vehicle shall be tested with a standard rider of 75 kg £ 5 kg weight, seated in a
normal riding position. In the event of a rider weighing less than 70 kg, ballast weights may be
added to achieve a payload weight of 75 kg = 5 kg.

4.1.2 Testing track shall be of asphalt or concrete with flat, dry and clean condition to avoid
tyre slip.

4.1.3 The testing road shall be flat with an inclination of not more than 1 % in the forward
direction, and not more than 3 % in the lateral direction. The total test track height deviation
shall not exceed 1 m.

4.1.4 During testing, indoor temperature shall be at 25 °C + 5 °C and outdoor temperature
shall be at 35 °C + 5 °C, and average wind speed shall be below 3 m/s with gusts not to
exceed 5 m/s. Outdoor testing is not permitted when raining or in heavy fog.

4.1.5 During the test, all equipment and specifications, e.g. tyre pressure shall be
maintained at their nominal value within £ 5 %, unless otherwise stated.

4.1.6 To minimise the test deviation, all tests on the road shall be run in the normal and
opposed directions.

NOTE. First run in one direction, second run in opposite direction.

5 Vehicle Identification Number (VIN) and motor serial number
5.1 VIN shall comply with MS 1743, MS 1744 and MS I1SO 3779.
5.2 Each electrical traction motor shall carry a stamped unique motor serial number.

5.3 The motor serial number shall include a code indicating the motor rated power in watts.
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6 Vehicle type indication

The vehicle shall have a marking clearly identifying it as an electric vehicle as specified in
MS 2413-2.

7 State of charge indicator

7.1 State of charge (SOC)

7.1.1  Indicator

Each vehicle shall have a state of charge indicator, giving a visual indication of the
approximate amount of energy remaining in the power storage unit.

7.1.2 Indication of low energy content of RESS

If a low SOC in the traction battery has a relevant impact on vehicle driving performance, a
low energy content of the traction battery shall be indicated to the rider by an obvious device,
(e.g. a visual, audible or tactile signal). At the indicated low state of charge specified by the
vehicle manufacturer, the vehicle shall meet the following requirements.

a) It shall be possible to move the vehicle out of the traffic area by its own propulsion
system.

b) A minimum energy reserve shall still be available for the lighting system as required by

national and/or international standards or regulations, when there is no independent
energy storage for the auxiliary electrical systems.

8 Mechanical test for traction battery

8.1 Drop test for removable traction battery
8.1.1 Purpose

Simulates a mechanical impact load which may occur at an unintended drop after traction
battery removal.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.1.2 Procedures

8.1.2.1  General test conditions

The following conditions shall apply to the removed traction battery at the start of the test.
a) Adjust the SOC to at least 90 % of the rated capacity (Ah).

b) The test shall be performed at 25 °C + 5 °C.
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8.1.2.2 Test procedure

a) Free fall of the removed traction battery from a height of 1.0 m (from bottom of the traction
battery) to a smooth, horizontal concrete pad or other flooring type with equivalent
hardness.

b) The removed traction battery shall be dropped six times from different orientations. The
manufacturer may decide to use a different removed traction battery for each drop.

c) Directly after the termination of the drop test a standard cycle as described in Annex A shall
be conducted, if not inhibited.

d) The test shall end with an observation period of 1 h at the ambient temperature conditions
of the test environment.

8.1.3 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);
c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.1.4 For a high voltage traction battery, the isolation resistance measured after the test in
accordance with Annex B shall not be less than 250 Q/V.

8.2 Battery life cycle test

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.2.1 Cyclic test current

The battery drain current for the battery life cycle test shall be the battery current required by
the vehicle operating at standard conditions at the 80 % of the manufacturer defined
maximum speed.

8.2.2 Manufacturer defined battery life

The manufacturer may choose to define a battery life in terms of number of charge-discharge
cycles (referred to as the Manufacturers Battery Life Cycles).

Alternatively, the manufacturer may define a battery life in terms of number of kilometer
(referred to as the Manufacturers Battery Life Range).

8.2.3 Test procedure

The test procedure shall be in Table 1.
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Table 1. Test sequence cycle life

Ambient
Step Procedure temperature
1 Thermal equilibration RT
2 SCH RT
3 SC RT
4 Discharge at the test current rate until the battery voltage reaches RT
discharge voltage limit defined by the supplier.
5 Charge at the max charged rate as defined by the manufacturer to RT
fully charged state?.
6 Repeat steps 4 to 5 until: RT
a) the discharge capacity drops down to 80 %; or
b) the number of cycles exceeds 300 (in the absence of a
manufacturer defined battery life); or
c) the number of cycles exceeds the manufacturer defined battery
life cycles; or
d) The total discharge time (in hours) times the test speed (80% of
the defined maximum test speed) exceeds the manufacturers
defined battery life range.
7 Thermal equilibration RT
8 SCH RT
9 SC RT

a Charging will be done using the products standard charger in the maximum current setting mode

RT - Ambient temperature, 25 °C £ 5 °C
SCH - Standard charge
SC - Standard cycle

8.2.4 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);
c) fire;

d) explosion;

e) the total no of cycles does not exceeding 300;

f) the battery fails to achieve the manufacturer stated life cycles (if defined by the
manufacturer); or

g) the battery fails to achieve the manufacturers stated life range (if defined by the
manufacturer).
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8.3 External short circuit test
8.3.1  Purpose

The purpose of this test is to verify the performance of the short circuit protection. This
functionality, if implemented, shall interrupt or limit the short circuit current to prevent the
traction battery from any further related severe events caused by short circuit current.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.3.2 Installations

This test shall be conducted either with the complete traction battery or traction battery with
related traction battery subsystem(s), including the cells and their electrical connections. If
the manufacturer chooses to test with related subsystem(s), the manufacturer shall
demonstrate that the test result can reasonably represent the performance of the complete
traction battery with respect to its safety performance under the same conditions. If the
electronic management unit for the traction battery 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.

8.3.3 Procedures
8.3.3.1 General test conditions
The following condition shall apply to the test.

a) The test shall be conducted at ambient temperature of 25 °C + 5 °C or at higher
temperature if requested by the manufacturer.

b) At the beginning of the test, the SOC shall be adjusted to a value in the upper
50 % of the normal operating SOC range.

c) At the beginning of the test, all protection devices which would affect the function of the
tested-device and which are relevant to the outcome of the test shall be operational.

8.3.3.2 Short circuit

At the start of the test all relevant main contactors for charging and discharging shall be
closed to represent the active driving possible mode as well as the mode to enable external
charging. If this cannot be completed in a single test, then two or more tests shall be
conducted.

The positive and negative terminals of the tested-device shall be connected to each other to
produce a short circuit. The connection used for this purpose shall have a resistance not
exceeding 5 mQ.

The short circuit condition shall be continued until the operation of the traction battery’s
protection function to interrupt or limit the short circuit current is confirmed, or for at least 1 h
after the temperature measured on the casing of the tested-device has stabilised, such that
the temperature gradient varies by a less than 4 °C through 1 h.
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8.3.3.3 Standard cycle and observation period

Directly after the termination of the short circuit a standard cycle as described in b), Annex A
shall be conducted, if not inhibited by the tested-device.

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

8.3.4 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);
c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.3.5 For a high voltage traction battery, the isolation resistance measured after the test in
accordance with Annex B shall not be less than 250 Q/V.

8.4 Vibration test
8.4.1 Purpose

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

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.4.2 Installations

This test shall be conducted either with the complete traction battery or traction battery with
related traction battery subsystem(s) including the cells and their electrical connections. If the
manufacturer chooses to test with related subsystem(s), the manufacturer shall demonstrate
that the test result can reasonably represent the performance of the complete traction battery
with respect to its safety performance under the same conditions. If the electronic
management unit for the traction battery 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.

The tested-device shall be firmly secured to the platform of the vibration machine in such a
manner as to ensure that the vibrations are directly transmitted to the tested-device.
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8.4.3 Procedures

8.4.3.1  General test conditions

The following conditions shall apply to the tested-device.

a) The test shall be conducted at an ambient temperature of 25 °C £ 5 °C.

b) At the beginning of the test, the SOC shall be adjusted to a value in the upper 50 % of the
normal operating SOC range of the tested-device.

c) At the beginning of the test, all protection devices which affect the function(s) of the
tested-device that are relevant to the outcome of the test shall be operational.

8.4.3.2 Test procedures

The tested-devices shall be subjected to a vibration having a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 min.

This cycle shall be repeated 12 times for a total of 3 h in the vertical direction of the mounting
orientation of the traction battery as specified by the manufacturer.

The correlation between frequency and acceleration shall be as shown in Tables 2 and 3.

Table 2. Frequency and acceleration (gross mass of tested-
device less than 12 kg)

Frequency (Hz) Acceleration (m/s?)
7-18 10

18 - approximately 50 2 Gradually increased from 10 to 80

50 - 200 80

@ The amplitude is then maintained at 0.8 mm (1.6 mm total
excursion) and the frequency is increased until the maximum
acceleration as described in Table 2 or Table 3 occurs.

Table 3. Frequency and acceleration (gross mass of tested-
device of 12 kg or more)

Frequency (Hz) Acceleration (m/s?)
7-18 10

18 - approximately 25 2 gradually increased from 10 to 20

25 - 200 20

@ The amplitude is then maintained at 0.8 mm (1.6 mm total
excursion) and the frequency is increased until the maximum
acceleration as described in Table 2 or Table 3 occurs.
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At the request of the manufacturer, a higher acceleration level as well as a higher maximum
frequency may be used.

At the request of the manufacturer, a vibration test profile determined by the vehicle-
manufacturer, verified for the vehicle application and agreed with the Technical Service may
be used as a substitute for the frequency - acceleration correlation of Table 2 or Table 3. The
approval of a traction battery tested according to this condition shall be limited to approvals
for a specific vehicle type.

After the vibration, a standard cycle as described in Annex A shall be conducted, if not
inhibited by the tested-device.

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

8.4.4 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery (s) only);
c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.4.5 For a high voltage traction battery, the isolation resistance measured after the test in
accordance with Annex B shall not be less than 250 Q/V.

8.5 Secondary isolation of battery charger

In the case of motor vehicles which are intended to be connected to the grounded external
electric power supply through the conductive connection, a device to enable the galvanical
connection of the electrical chassis to the earth ground shall be provided. The device shall
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. Compliance
to this requirement shall be demonstrated either by using the connector specified by the
vehicle manufacturer, or by analysis.

The requirement of paragraph above shall not apply to the vehicles which satisfy a) or b)
below:

a) the vehicle’s traction battery can be charged via the external electric power supply only
by using an off-board charger with a double insulation or reinforced insulation structure
between input and output.

The performance requirements regarding the previously mentioned insulation structure shall
comply with the following requirements of 8.6, 8.7 and 8.8 and stated in its documentation.

b) the on-board charger has a double or reinforced insulation structure between input and
the vehicle’s exposed conductive parts/electrical chassis.
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The performance requirements regarding the previously mentioned insulation structure shall
comply with the following requirements of 8.6, 8.7 and 8.8.

If both systems are installed, a) and b) have to be fulfilled.

8.6 Withstand voltage

For vehicle with on-board charger the test procedure shall be as below.
8.6.1 General

Insulation resistance shall be measured after application of the test voltage to the vehicle with
the on-board (built-in) charger.

8.6.2 Procedure

The following testing procedure shall be applicable to vehicles with on-board (built-in)
chargers.

a) Between all the inputs of the charger (plug) and the vehicle’s exposed conductive parts
including the electrical chassis if present, apply a AC test voltage of 2 x (Un + 1 200) V
rms at a frequency of 50 Hz or 60 Hz for one min, where Un is the AC input voltage (rms).

b) The test shall be performed on the complete vehicle.

c) Allthe electrical devices shall be connected.

d) Instead of the specified AC voltage, the DC voltage whose value is equivalent to the
specified AC voltage’s peak value may be applied for one min.

e) After the test, measure the insulation resistance when applying 500 V D.C. between all
the inputs and the vehicle’s exposed conductive parts including the electrical chassis if
present.

8.6.3 Acceptance criteria

The insulation resistance shall be equal to or greater than 7 MQ when applying 500 V DC

between all the inputs connected together and the vehicle’s exposed conductive

parts/electrical chassis.

8.7 Accumulation of gas

Spaces for open type traction batteries that may produce hydrogen gas shall be equipped

with a ventilation fan, a ventilation duct or any other suitable means to prevent the

accumulation of hydrogen gas.

8.8 Protection against electrolyte spills

Vehicles shall foresee that no spilled electrolyte from the traction battery and its components

shall reach the driver, rider or passenger or any person around the vehicle during normal

condition of use and/or functional operation.

When the traction battery is in the upside-down position, no electrolyte shall spill.
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8.9 Mechanical shock
This test shall apply to vehicles with a centre and/or side stand.
8.9.1 Purpose

The purpose of this test is to verify the safety performance of the traction battery under
mechanical shock which may occur during fall on the side from stationary or parked situation.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.9.2 Installations

a) This test shall be conducted either with the complete traction battery or with related
subsystems of the traction battery including the cells and their electrical connections. If
the manufacturer chooses to test with related subsystem(s), the manufacturer shall
demonstrate that the test result can reasonably represent the performance of the
complete traction battery with respect to its safety performance under the same
conditions.

If the electronic management unit for the traction battery is not integrated, then such a control

unit may be omitted from installation on the tested-device if so requested by the

manufacturer.

b) The tested-device shall be connected to the test fixture only by the intended mountings
provided for the purpose of attaching the traction battery or traction battery subsystem to
the vehicle.

8.9.3 Procedures

8.9.3.1 General test conditions and requirements.

The following condition shall apply to the test.

a) The test shall be conducted at an ambient temperature of 25 °C £ 5 °C.

b) At the beginning of the test, the SOC shall be adjusted to a value in the upper 50 % of the
normal operating SOC range.

c) At the beginning of the test, all protection devices which effect the function of the tested-
device and which are relevant to the outcome of the test, shall be operational.

8.9.3.2 Test procedure

The tested-device shall be secured to the testing machine by means of a rigid mount which
will support all mounting surfaces of the tested-device. The tested-device with:

a) a gross mass of less than 12 kg shall be subjected to a half-sine shock of peak
acceleration of 1 500 m/s? and pulse duration of 6 milliseconds.

b) a gross mass of 12 kg or more shall be subjected to a half-sine shock of peak
acceleration of 500 m/s? and pulse duration of 11 milliseconds.
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Both tested-devices shall be subjected to three shocks in the positive direction followed by
three shocks in the negative direction of each three mutually perpendicular mounting
positions of the tested-device for a total of 18 shocks.

Directly after the termination of the mechanical shock test according to standard cycle as
described, Annex A shall be conducted, if not inhibited. The test shall end with an observation
period of 1 h at the ambient temperature of the test environment conditions.

8.9.3.3 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);

c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.9.3.4 For a high voltage traction battery, the isolation resistance of the tested-device
shall ensure at least 250 Q/V for the whole traction battery measured after the test in
accordance with Annex B.

8.10  External short circuit protection

The purpose of this test is to verify the performance of the short circuit protection. This
functionality, if implemented, shall interrupt or limit the short circuit current to prevent the
traction battery from any further related severe events caused by short circuit current.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.10.1 Installations

This test shall be conducted either with the complete traction battery or with related traction
battery subsystem(s), including the cells and their electrical connections. If the manufacturer
chooses to test with related subsystem(s), the manufacturer shall demonstrate that the test
result can reasonably represent the performance of the complete traction battery with respect
to its safety performance under the same conditions. If the electronic management unit for
the traction battery 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.

8.10.2 Procedures
8.10.2.1 General test conditions
The following condition shall apply to the test.

a) The test shall be conducted at ambient temperature of 25 °C + 5 °C or at higher
temperature if requested by the manufacturer.
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b) At the beginning of the test, the SOC shall be adjusted to a value in the upper 50 % of the
normal operating SOC range.

c) At the beginning of the test, all protection devices which would affect the function of the
tested-device and which are relevant to the outcome of the test shall be operational.

8.10.2.2 Short circuit

At the start of the test all relevant main contactors for charging and discharging shall be
closed to represent the active driving possible mode as well as the mode to enable external
charging. If this cannot be completed in a single test, then two or more tests shall be
conducted.

The positive and negative terminals of the tested-device shall be connected to each other to
produce a short circuit. The connection used for this purpose shall have a resistance not
exceeding 5 mQ.

The short circuit condition shall be continued until the operation of the traction battery’s
protection function to interrupt or limit the short circuit current is confirmed, or for at least 1 h
after the temperature measured on the casing of the tested-device has stabilised, such that
the temperature gradient varies by a less than 4°C through 1 h.

8.10.2.3 Standard cycle and observation period

Directly after the termination of the short circuit a standard cycle as described, Annex A shall
be conducted, if not inhibited by the tested-device. The test shall end with an observation
period of 1 h at the ambient temperature conditions of the test environment.

8.10.2.4 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);

c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.10.2.5 For a high voltage traction battery, the isolation resistance measured after the test
in accordance with Annex B shall not be less than 250 Q/V.

8.11 Overcharge protection
The purpose of this test is to verify the performance of the overcharge protection.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.
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8.11.1 Installations

This test shall be conducted, under standard operating conditions, either with the complete
traction battery (this maybe a complete vehicle) or with related traction battery subsystem(s),
including the cells and their electrical connections. If the manufacturer chooses to test with
related subsystem(s), the manufacturer shall demonstrate that the test result can reasonably
represent the performance of the complete traction battery with respect to its safety
performance under the same conditions.

The test may be performed with a modified tested-device as agreed by the manufacturer and
the Technical Service. These modifications shall not influence the test results.

8.11.2 Procedures
8.11.2.1 General test conditions
The following requirements and conditions shall apply to the test.

a) The test shall be conducted at an ambient temperature of 25 °C + 5 °C or at higher
temperature if requested by the manufacturer.

b) At the beginning of the test, all protection devices which would affect the function of the
tested-device and which are relevant to the outcome of the test shall be operational.

8.11.2.2 Charging

At the beginning all relevant main contactors for charging shall be closed.

The charge control limits of the test equipment shall be disabled.

The tested-device shall be charged with a charge current of at least 1/3 C rate but not
exceeding the maximum current within the normal operating range as specified by the
manufacturer.

The charging shall be continued until the tested-device (automatically) interrupts or limits the
charging. Where an automatic interrupt function fails to operate, or if there is no such function
the charging shall be continued until the tested-device is charged to twice of its rated charge
capacity.

8.11.2.3 Standard cycle and observation period

Directly after the termination of charging a standard cycle as described, Annex A shall be
conducted, if not inhibited by the tested device. The test shall end with an observation period
of 1 h at the ambient temperature conditions of the test environment.

8.11.3 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);

c) fire;or

d) explosion.
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Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.11.4 For a high voltage traction battery, the isolation resistance measured after the test in
accordance with Annex B shall not be less than 250 Q/V.

8.12  Over-discharge protection

The purpose of this test is to verify the performance of the over-discharge protection. This
functionality, if implemented, shall interrupt or limit the discharge current to prevent the
traction battery from any severe events caused by a too low SOC as specified by the
manufacturer.

WARNING: This test may result in a hazardous situation including fire or explosion. Take
appropriate precautions when performing the test.

8.12.1 Installations

This test shall be conducted, under standard operating conditions, either with the complete
traction battery (this maybe a complete vehicle) or with related traction battery subsystem(s),
including the cells and their electrical connections. If the manufacturer chooses to test with
related subsystem(s), the manufacturer shall demonstrate that the test result can reasonably
represent the performance of the complete traction battery with respect to its safety
performance under the same conditions.

The test may be performed with a modified tested-device as agreed by the manufacturer and
the Technical Service. These modifications shall not influence the test results.

8.12.2 Procedures
8.12.2.1 General test conditions
The following requirements and condition shall apply to the test:

a) The test shall be conducted at an ambient temperature of 25 °C + 5 °C or at higher
temperature if requested by the manufacturer.

b) The beginning of the test, all protection devices which would affect the function of the
tested-device and which are relevant for the outcome of the test shall be operational.

8.12.2.2 Discharging

At the beginning of the test, all relevant main contactors shall be closed. A discharge shall be
performed with at least 1/3 C rate but shall not exceed the maximum current within the
normal operating range as specified by the manufacturer.

The discharging shall be continued until the tested-device (automatically) interrupts or limits
the discharging. Where an automatic interrupt function fails to operate, or if there is no such
function then the discharging shall be continued until the tested-device is discharged to 25 %
of its nominal voltage level.
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8.12.2.3 Standard charge and observation period

Directly after termination of the discharging the tested-device shall be charged with a
standard charge as specified as defined in Annex A if not inhibited by the tested-device. The
test shall end with an observation period of 1 h at the ambient temperature conditions of the
test environment.

8.12.3 The failure criteria are as follows:

a) electrolyte leakage;

b) rupture (applicable to high voltage traction battery(s) only);

c) fire;or

d) explosion.

Evidence of electrolyte leakage shall be verified by visual inspection without disassembling
any part of the tested-device.

8.12.4 For a high voltage traction battery the isolation resistance measured after the test in
accordance with Annex B shall not be less than 250 Q/V.

9 Electrical test for traction battery
9.1 General

The heat generated from the electrical items shall not cause any fire, material deformation or
injury to the personnel operating or working with the vehicle.

In case of the improper operation of the control unit, it shall not cause any fire, traffic accident
and electrical shock.

During the normal operation of traction battery, there shall not be any leakage or spillage of
electrolyte or current.

9.2 Electrical parts requirement
9.2.1 Electrical shock protection

The electrical part insulation specification is included in this standard with a proper protective
cover to prevent direct contact.

The electrical system shall comply with MS 589 unless otherwise specified.

Insulation material such as paint, epoxy coat, glue, porcelain and similar item should not be
used as the basic (primary) insulation for any electrical system.

18 © STANDARDS MALAYSIA 2018 - All rights reserved



MS 2688:2018

9.2.1.1 Creepage distance of voltage class B electric components and traction
battery

This clause deals with an additional leakage current hazard along with the surface between
the connection terminals of voltage class B electrical circuit and traction battery, including any
conductive fittings attached to them and any conductive parts, due to the risk of electrolyte or
dielectric medium spillage from leakage under normal operating conditions.

If electrolytic leakage does not occur, the traction battery should be designed according
to MS IEC 60664-1. The pollution degree shall be suitable for the range of application.
If electrolyte leakage can occur, it is recommended that the creepage distance be as
follows (see Figure 1):

a) in the case of a creepage distance between two connection terminals of the electric
circuit and/or the traction battery connection terminals; and

b) in the case of a creepage distance between live parts and the electric chassis:
where
d isthe creepage distance measured on the tested traction battery, in millimetres; and

U is the maximum working voltage between the two traction battery connection terminals,
in volts.

Key

1 conductive surface

2 connector terminal (traction battery pack or traction battery)

3 creepage distance

4 clearance

Figure 1. Creepage distance and clearance

9.2.1.2 Clearance of voltage class B electric components and traction battery
This clause deals with an additional leakage current hazard through the minimum
distance between the connection terminals of voltage class B electrical circuit and traction
battery, including any conductive fittings attached to them and any conductive parts, due to

the risk of electrolyte or dielectric medium spillage from leakage under normal operating
conditions.
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If electrolytic leakage may not occur the traction battery should be designed according to
MS IEC 60664-1. The pollution degree shall be suitable for the range of application. If
electrolyte leakage may occur, it is recommended that the clearance shown in accordance

to Table 4.

Table 4. Minimum clearance of voltage class B electric components and traction

battery
Minimum clearance, d*°
Maximum working voltage, U (mm)
Current<63 A| Current>63 A
d.c. a.c. LL® | LLA®| L-L®° | L-AC
60 < U< 125 30<U=<125 3 5 5 6
125 < U< 250 3 5 5 6
250 < U< 380 4 6 6 8
380 < U< 500 6 8 8 10
500 < U< 660 6 8 8 10
660 < U< 800 660 < U< 750 10 14 10 14
800 < U< 1500 750 < U< 1000 14 20 14 20
% See Figure 2.
b Distance between two of electric circuit and/or traction battery connection
terminals.
¢ Distance between the live part and the electric chassis.

No connection to any electrical conductor should be possible without removal or destruction
of existing insulation or protective cover. Access to any electrical conductor is only possible
with the use of an appropriate tool. All electrical system protective covers shall have warning
label as shown in Figure 2.

Wires conducting electrical voltage shall be kept away from any heat source, sharp edges
and moving parts. If the wires need to go through a hole, then the hole edges should be
smooth (i.e. rounded) and with chamfered sleeve.

NOTE. All these exposed parts include wire connection, screw and metal part connection.
9.2.2 Electric motor and charging source requirement

Whenever connections exist between charging power source and the vehicle, the electric
motor shall automatically be disabled.

9.3 Mechanical safety requirement
9.3.1 Starting
A key system is required to start and operate the vehicle. The key system shall allow for three

modes of operation as shown in Table 5. The operating system of using other switch to
change the mode from ON to RUN is also allowed.
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Table 5. Modes of operation for key system

Mode Operation
OFF Vehicle is disabled, and the motors may not be actuated.
ON Vehicle has power to accessories and display, but the motors are
not active.
Motors are armed, and when the throttle is actuated the motors
RUN will operate unless overridden by other safety features (i.e. side

stand deployment or overload condition).

To enter the RUN mode, the vehicle shall first be placed in the ON mode by means of the
key/switch. A separate action of the key/switch is required to enter the RUN mode. This is to
prevent accidental entry directly into the RUN mode from the OFF mode.

The vehicle may only be taken out of RUN mode by means of the key/switch which can either
return it to the ON mode or the OFF mode. The key/switch shall then be deliberately actuated
in order to return to the RUN.

9.3.2 Traveling and stop

Whenever in the drive mode, the vehicle should have clear signal to indicate that the vehicle
is ready to move.

9.3.3 Stand

For any vehicle having a side stand, when the side stand is engaged, the drive mode shall be
automatically disabled as long as the side stand is deployed.

For any vehicle with front wheel drive with side stand or centre stand, the drive mode shall be
automatically disabled as long as either stand is deployed.

9.4 Label and warning sign

9.4.1 For system operating voltage of 60 VDC or 30 VAC rms and above, all protective
covers for traction battery and electrical parts shall have warning label as in Figure 2.

Figure 2. High voltage warning

Background shall be yellow with black frame and signage as per ISO 3864.
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9.4.2 All traction batteries shall clearly and legibly indicate the type of battery, voltage and
capacity.

9.4.3 If the materials in the traction battery are classified as scheduled waste, then it shall

be labelled as such with the statement “This battery must be returned to the manufacturer or
importer for recycling or disposal” and the battery shall be clearly labelled as in Figure 3.

Figure 3. Separate collection symbol

9.4.4 If the vehicle comes with external charger, the charger shall indicate “for indoor use
only” unless it complies with the outdoor electrical appliance specification IP 45 or higher.

9.4.5 The vehicle shall have a marking clearly identifying it as an electric vehicle as
illustrated in Figure 4 and specified in Table 6.
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Figure 4. Electric vehicle marking

© STANDARDS MALAYSIA 2018 - All rights reserved 23



MS 2688:2018

Table 6. Specification for electric vehicle marking

Detail Specification
Font type As in Figure 4 (Verdana)
Stroke width 6 mm
Font Width 22 mm
Height 30 mm
Colour Blue
Width 5mm
Outer line Radius 40 mm
Colour Blue

Lightning bolt

Height 88 mm
Inner shape type Width 79 mm
Colour Red
Rotation 317°
Background colour White
Spacing 5mm

When measured with a spectrophotometer and illuminated polychromatically with the CIE
Standard Illuminant Des at an angle of 45° to the normal and viewed along the normal
(geometry 45/0), the colour of the material in new condition should be located within the area
defined by the colour coordinates in Table 7 and comply with the luminance factor.

Table 7. Recommended colour coordinate

Colour 1 2 3 4 L;J:;{ginge
Red | Yot | oais | osdl | oads | 0%
whte | U070 | oas | oses | osio | 0%
Bue | Yooss | oz0 | o255 | oz | 203

10 Test method for overall vehicle
The general test requirements shall be as listed below.
a) All of the following tests are to be performed on the same unit of vehicle.

b) Through visual mechanical inspection (VMI), any VMI problem shall result in failure of the
test.
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c) For any moving part test, the least advantage orientation is selected for component
testing.

d) The traction battery shall be fully charged.

e) The vehicle shall be operated for at least 5 km before running the test.
10.1 High potential test (high pot)

10.1.1 The test vehicle shall stand for 8 h under the following conditions.
a) Temperature shall be at 25 °C + 5 °C.

b) Humidity shall be within 85 % to 100 %.

c) Pressure shall be within 86 kPa to 106 kPa.

10.1.2 Any electrical components that are likely to be damaged due to high pot test shall be
removed before the test is carried out.

10.1.3 Traction battery shall be removed prior to testing.

10.1.4 According to the operating voltage Vo, and insulation methods, select the test voltage
from Table 8. Test the component using 50 Hz to 60 Hz AC voltage for 1 min.

10.1.5 The high pot test leakage current shall be below 100 mA based on Table 8.

When connect portions such as battery terminal are covered by insulator (e.g. plastic parts), it
should be considered as the additional insulator even if there is space among them.

Table 8. Test voltage against various type of insulation (Vac)

Traction .. . Additional Double insulation or
battery (V) Basic insulation* insulation® enhance insulation®
< 60dc
or 500 - -
<30 acrms
60 - 100 dc
or 1000 2 Vmax + 2 250 2 Vmax + 3 250
30 - 50 ac rms
> 100 dc
or 2 N 1000 2 Vinax + 2 750 2 Vinax + 3 750
in. 1500
> 50 ac rms

NOTE. Vmax is @ maximum operating voltage.

a Basic insulation for preventing an electric shock from the electrified part.

b Insulation installed independently at the outside of basic insulation for electric shock prevention
when basic insulation is invalidated. The value in this table is the value which measured
additional insulation independently.

¢ Insulation which combined the basic insulation and the additional insulation. The value in this is
the value which measured by combining them.
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10.2  Continuity test for potential equalisation

The potential equalisation resistances shall be tested with a test current of at minimum 1 A
and a voltage < 60 V d.c., which shall be passed through the potential current path between
any two exposed conductive parts for at least 5 s.

This path shall be isolated from other unintended potential paths for measurement. These
conducting parts shall include voltage class B component housings, connections to exposed
conductive parts and the vehicle electric chassis or barriers/enclosures respectively.

A lower test current and/or a shorter test time may be used, provided the accuracy of the
potential equalisation resistance test results remain on a sufficient accuracy level.

The voltage drop between any two exposed conductive parts which are placed at the furthest
positioning in the vehicle or in a distance of 2 m, shall be measured and the resistance
calculated from the current and this voltage drop.

10.3  Overload protective test

Position the vehicle upright against the 902 rigid wall or similar method of preventing vehicle
forward motion as illustrated in Figure 5. Hold the throttle wide open for 30 s. During the stall
condition, the vehicle shall not suffer any permanent damage to the power storage system,
power controller or electric motor or wiring, or cause any danger for the rider. Upon releasing
the stall condition, the system shall return to normal operation.
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Figure 5. Overload protective test
10.4  Water resistance test
10.4.1 Requirement
The requirements for water resistant test shall be as follows.

a) place test vehicle in upright position, inside the test chamber with proper mounting on the
machine base (refer to Figure 6).

26 © STANDARDS MALAYSIA 2018 - All rights reserved



MS 2688:2018

b) The water shall be sprayed uniformly at a flowrate of at least 25 cm/h as measured by
standard rainfall measurement method.

c) Water temperature shall be between 20 °C to 35 °C.

d) Test shall be carried out for 8 h.

10.4.2 Test procedure

The test procedure shall be as follows.

a) Before the water spray test is conducted, the vehicle shall be operated unloaded with
chassis suspended and all powered wheels in air, and free running at a wheel speed of
80 % of max speed continuously for 2 h.

b) The vehicle is then powered off, and the water spray system is turned on. After 7 h of
water spray the vehicle is again powered on and operated for 1 h, unloaded, at a wheel
speed of 80 % of max speed. Water spray is continued during this final hour.

c) The vehicle shall pass the insulation test as per 9.6 at this point.

d) During and upon completion of 8 h testing:

i) All electrical items shall function as per normal.

i) All functional items, i.e. meter, switches, motor, controller, lights shall function as per
normal.

iii) The vehicle operator shall not receive electrical shocks from normal operation of the
vehicle.
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Figure 6. Water soak test chamber
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10.5 Insulation test
All electrical system insulation shall be over 2 MQ based on mega ohm tester.

After the water resistant test in 4.4, immediately carry out the insulation test (vehicle in wet
condition). The insulation shall be at least 250 Q.

The same vehicle is to be left standing for 24 h then carry out another insulation test. The
insulation shall be at least 500 Q.

10.6  Flood fording test

Vehicle shall be driven by a driver of 75 kg £ 5 kg weight at a speed of 15 km/h to 20 km/h
speed through a minimum of 10 cm deep water for a distance of at least 200 m. During and
upon completion of the flood fording test:

a) all electrical items shall function as per normal;

b) all functional items i.e. meter, switches, motor, controller, lights shall function as per
normal;

c) the vehicle shall pass the insulation test as per 9.6 at this point;

d) the vehicle operator shall not receive electrical shocks from normal operation of the
vehicle;

e) the vehicle shall then be ridden at 80 % of max speed for 30 min; and
f) the vehicle is considered fail if it cannot function normally during any of the above testing.
10.7  Accidental or unintentional detachment

The traction battery and its components shall be installed in the vehicle in such a way so as
to preclude the possibility of inadvertent or unintentional detachment of the traction battery.

The traction battery in the vehicle shall not be ejected when the vehicle is tilted.

The traction battery components shall not be ejected when the traction battery is put upside-
down.

10.8 Vibration test

During vibration testing of the vehicle the whole vehicle is mounted to the vibrational actuator
at the wheel axel locations. Additional supports may be used to prevent the vehicle from
falling over if required (e.g. a lateral support at the seat post). The vehicle shall be mounted
on an appropriate shake table and subjected to an 8Hz to 100 Hz “swept sine” vibration test
of 3 G in the axis specified in Table 9.
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Table 9. Axis for vibration test

T(':;e Direction
4 “Z” direction (vertical)
2 “Y” direction (lateral)
2 “X” direction (front-back)

10.9 Drop test

The vehicle shall be loaded with a total of 75 kg mounted on the seat handle bars and foot
pegs, and raised to a height of 0.50 m from the ground. The vehicle is then dropped to free
fall vertically straight down on to a concrete floor, such that it lands on its wheels, and is
prevented from falling on its side. This test shall be performed a total of 5 times.

10.10 Failure criteria for vibration test and drop test

After the vibration test and drop test, the vehicle shall be tested for full functionality including
all systems and visually inspected for evidence of crack or deformation. The mechanical test
is considered failed if any of the following occurs:

a) obvious deformation or damage to the rims, frame or battery pack;

b) failure to perform normal functions; or

c) wheel base deformation in excess of 4.0 mm.

10.11 Electromagnetic interference

Electromagnetic emission from the electric motorcycle shall comply with broadband and
narrowband limits as shown in Tables 10 and 11. In the 30 MHz to 1 GHz frequency range,
the vehicle shall comply with both:

a) broadband limit when the vehicle is in “engine running” and “charging” mode; and

b) narrowband limit when the vehicle is in “key-on, engine off” mode.

10.11.1  Low voltage AC or DC supply mains port emission measurement

Refer to Table 12.

10.11.2 Vehicle immunity test

Refer to Tables 13 and 14.

Vehicle shall be in unladen condition except for necessary test equipment. All equipment
which can be switched on permanently by the driver should be in normal operation.
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Table 10. Limits for radiated disturbance at a measuring distance of 10 m £ 0.2 m

Frequ(ela\;liﬁgz()range Brgg?s\a;;ld Na‘rjlg)\ggla)nd Test method
30to 75 32 22 CISPR 12
75 to 400 321043 22 t0 33 CISPR 12
400 to 1 000 43 33 CISPR 12
NOTE. The limits increase linearly with logarithm of the frequency in the range of 75 MHz to 400 MHz.

Table 11. Limits for radiated disturbance at a measuring distance of 3 m £ 0.05 m

Frequ(ela\;liﬁgz()range Brgg?s\a;;ld Na(;lg)\(I:Rla)nd Test method
30 to 75 42 32 CISPR 12
75 to 400 42 to 53 321043 CISPR 12
400 to 1 000 53 43 CISPR 12
NOTE. The limits increase linearly with logarithm of the frequency in the range of 75 MHz to 400 MHz.

Table 12. Emission test - Additional specification for traction battery (rechargeable
energy storage system) charging mode coupled to the power grid

. Test :

No Environmental phenomenon specification Basic standard

1. | Emission of harmonics generated on AC power lines Class A MS IEC 61000-3-2
Emission of voltage changes, voltage fluctuations A

2. and flicker on AC power lines Class A MS IEC 61000-3-3
Emission of radiofrequency conducted disturbances

8. on AC or DC power lines Class B MS CISPR 22
Emission of radiofrequency conducted disturbances

4. | on network and telecommunication access from Class B MS CISPR 22
vehicles

Table 13. Immunity test on “engine-running” mode

Environmental phenomenon

Typical test specification
(for the latest specification refer
to basic standard in this table)

Basic standard

Radiated electromagnetic immunity test

Vehicle mode during test:

a) engine-running mode (50 km/h with no
load); and

b) key-on, engine off with brake-on.

30 V/m

80 MHz to 800 MHz ISO 11451-2
AM 80 % 1 kHz
30 V/m
800 MHz to 2 000 MHz ISO 11451-2

PM; t on 577 ps, period 4 600 us

30
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Table 14. Immunity test - Additional specification for traction battery charging mode
coupled to the power grid

Environmental phenomenon

Typical test specification
(for the latest specification refer to
basic standard in this table)

Basic standard

Immunity of vehicles to electrical fast
transient/burst disturbances along AC or
DC power lines

+2kV
5 kHz
1 min duration

MS IEC 61000-4-4

Immunity of vehicles to surge conducted
along AC or DC power lines

1.2/50 s (8/20 ps)
AC =+ 2KV, +1 kV

MS IEC 61000-4-5
DC =+0.5kV

Immunity of vehicles to RF conducted
immunity test along AC or DC power
lines

150 kHz to 80 MHz

3 Vrms
MS IEC 61000-4-6
1 kHz 80 % AM

Immunity of vehicles to electrostatic
discharge test

+4 kV contact discharge
+8 kV air discharge

MS IEC 61000-4-2

Radiated electromagnetic immunity test.

Vehicle at charging mode during test

30 V/m
80 % AM 1 kHz ISO 11451-2
80 MHz to 2 000 MHz
30 V/m
800 MHz to 2 000 MHz ISO 11451-2

PM; t on 577 ps, period 4 600 us

10.11.3 Evaluation of test result

10.11.3.1 Basic vehicle conditions

A vehicle is deemed to fulfil the requisite immunity conditions if, during the tests carried out in
the manner required by this clause, none failure criteria listed in Tables 15, 16 and 17 occurs.

Table 15. Failure criteria for 80 % of maximum speed cycle vehicle test conditions

Test condition

Failure criteria

Vehicle speed is 80 % of max speed. If the
vehicle is equipped with a cruise control
system, it shall be operational.

Speed variation greater than £ 10 % of the
nominal speed. In case of automatic
gearbox: change of gear ratio inducing a
speed variation greater than £ 10 % of the
nominal speed.

Dimmed beams ON (manual mode)

Lighting OFF

Direction indicator on driver's side ON

Frequency change (lower than 0.75 Hz or
greater than 2.25 Hz). Duty cycle change
(lower than 25 % or greater than 75 %).

Alarm unset

Unexpected activation of alarm

Horn OFF

Unexpected activation of horn
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Table 16. Failure criteria for key-on, engine and/or motor off with brake-on vehicle test
conditions

Test conditions Failure criteria

To be defined in brake cycle test plan. This | Stop lights inactivated during cycle brake
shall include operation of the brake pedal | warning light ON with loss of function.

(unless there are technical reasons not to do
so) but not necessarily an anti-lock brake | Unexpected activation
system action.

Table 17. Failure criteria for traction battery in charging mode vehicle test conditions

Test conditions Failure criteria

The traction battery shall be in charging

Vehicle sets in motion
mode.

11 Performance
11.1 Test requirement

The test vehicle shall be run-in for at least 300 km following the published maintenance and
operation procedures before testing.

Testing shall be performed with a traction battery which is < 1-year-old and has undergone
< 50 nominal charge or discharge cycles.

Before testing, vehicle shall be conditioned at 25 °C £ 5 °C for 8 h.

During testing, setting of vehicle lighting shall comply with Motor Vehicle (Construction and
Use) Rules, 1959, Jabatan Pengangkutan Jalan Malaysia and the Garis Panduan Kelulusan
Jenis Kenderaan VTA, Jabatan Pengangkutan Jalan Malaysia.

11.2 Performance test method

In the case of a deviation between a road test and a chassis dynamometer test, the road test
results should be used.

If several tests are to be performed, they shall be conducted in the following sequence:
a) maximum road speed test; and
b) hill climbing capability test.

Battery should be fully charged before performing each test.

32 © STANDARDS MALAYSIA 2018 - All rights reserved



MS 2688:2018

11.3  Maximum road speed test
11.3.1 Test requirement

The test road length shall be more than 200 m. The track shall have enough space to allow
vehicle to stop and turn safely for bidirectional driving.

11.3.2 Test method

11.3.2.1 This test shall be conducted on the road or calibrated chassis dynamometer where
the dynamometer load is within 2 % of the measured road load at 40 km/h.

11.3.2.2 Electric motorcycle speeds are to be measured using a speed measurement
device such as GPS or similar device. This device should be verified to be accurate within
1 km/h at 50 km/h nominal speed.

11.3.2.3 Before measuring the top speed, the vehicle shall be run for 6 km at a speed of
25 km/h.

11.3.2.4 Apply full throttle, and allow the vehicle to reach full speed. Maintain the maximum
speed within the test area. Measure the time taken (record as t1) for the vehicle to pass a
distance L within the test area.

11.3.2.5 Carry out the same test using the same road in the opposite direction and record
the time to pass the same distance L as .. One cycle is considered a single run in each
direction. This test shall be performed for 3 cycles, i.e. 6 runs.

11.3.2.6 The velocity v of each cycle shall be calculated as follows:

v=3.6L/t
where
v is the average speed (km/h);
L is the length of the test area (m); and
t is the average go and return time, (t1 + £)/2 (s).

NOTE. Other methods of velocity measurement are acceptable provided they are accurate to within
+ 1 % of the above technique.

11.3.2.7 The distance covered and the time taken to cover that distance shall be determined
with sufficient accuracy for the error in the maximum speed does not exceed 1 % of the
measured value.

11.3.2.8 The maximum and minimum value for the average maximum speed shall not be
more than 3 % of the lowest measured maximum speed or else the test shall be repeated.

11.3.2.9 The final maximum speed is by calculating the average of the three calculated
velocities and rounded to the nearest 0.1 km/h.
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11.3.2.10 Failure criteria

The vehicle fails the speed test under the following conditions:

a) The vehicle can’t achieve 25 km/h or greater; or

b) The vehicle can’t achieve the manufacturer’s stated maximum speed.

11.3.2.11  All pertinent data shall be recorded in the report form.

11.4  Hill climbing capability test

11.4.1 Test requirement

Before measuring the top speed, the vehicle shall be run for 6 km at a speed of 25 km/h.

Test shall be performed on a well paved asphalt or concrete surface free of water or debris.
The test surface shall have a slip-proof surface with a test area of 10 m in length with
consistent 20 % gradient.

11.4.2 Test method

11.4.2.1 Vehicle shall be tested at additional mass with a minimum of 75 kg for every
rider/passenger as declared by the manufacturer.

11.4.2.2 Use the lowest gear to conduct the test.

11.4.2.3 Vehicle shall be placed facing up the test slope and held at position by the braking
system at the beginning of the 10 m section.

11.4.2.4 The throttle should be opened as the brakes are simultaneously released.
11.4.2.5 Any reverse motion of the vehicle shall be recorded as the ‘roll-back’ distance.
11.4.2.6 The vehicle shall then accelerate forward passing the 10 m test section.
11.4.2.7 Time to traverse the 10 m section shall be recorded.

11.4.2.8 The vehicle is considered to have failed the test if any of the following conditions
occur:

a) the vehicle rolls back more than 0.15 m before accelerating forward;
b) the vehicle fails to accelerate forward;

c) the vehicle moves so slowly that the rider is required to place his feet on the ground to
stabilise the vehicle within the 10 m test section; or

d) the total time from application of throttle to passing the 10 m mark exceeds 10 s.
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11.5 Constant Velocity Range test

The vehicles Range (distance traveled per charge) is a weighted average of the Constant
Velocity Range (section 10.5) and the Drive Cycle Range (section 10.6). The battery should
be fully discharged and recharged according to 10.5.1.

11.5.1 Pre-test discharge-recharge

Before each of the tests the battery should be fully discharged according to the following
procedure:

a) operate the vehicle at 70 % of the maximum speed until:

i) for vehicles with a stop indicator, the vehicle instrument display gives indication to stop
operation; or

ii) for vehicles without a stop indicator, the vehicle’s speed drops below 65 % of the
vehicle maximum speed with 100 % throttle;

b) following the discharge, the battery shall be fully recharged using the vehicle’s charger;
and

c) the tests should be performed within 1 h to 4 h after charging.

11.5.2  The vehicle shall be operated at 80 % of its maximum speed as measured in the
maximum speed test.

11.5.3 The test vehicle shall be operated until any of the following conditions occurs:
a) the vehicles instrumentation indicates that the operator should stop the vehicle; or
b) the vehicle can no longer maintain at least 75 % of the maximum speed.

Upon either of the above conditions the test is considered finished.

11.5.4 Record the total test distance travelled in kilometres (km) as the Constant Velocity
Range, and total time taken in minutes (min) as well as the average and maximum speeds.

11.6  Driving Cycle Range test
11.6.1 General

This section specifies the driving cycle, thus giving the test sequence to be applied with the
reference curve. It is in accordance with ISO 6855-2.

11.6.2 Test sequence

The range shall be determined by repeating urban test cycles until the end of test criterion is
met. There shall be a 3 min soak with key off between every four series of basic urban cycles.

The test sequence to be applied shall consist of an urban sequence, consisting of four basic

urban cycles, leading to a theoretical target test distance of 2.819 m and a duration of 7 min and
28 s.
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In cases where the vehicle is fitted with a manual gear box with several gears, the test driver
shall change gear in such a way as to best match the reference curve.

If the vehicle has several driving modes (sport, comfort, economical, etc.) that can be selected
by the test driver, the one that best matches the reference curve (see Figures 8 and 9) shall be

selected.

Table 18 gives the detailed data of the basic urban cycle.

Figure 7 shows the composition of the test sequence.

Table 18. Basic urban cycle

. Acceleration Speed Duration Cumulative
Phase Operation (m/s?) (km/h) () time (s)
1 Idling - 0 8 8
2 Acceleration Full throttle 0 to max. -
3 Steady _
speed Full throttle max. 57
4 Deceleration -0.56 max. to 20 652
3] Steady _
speed 20 36 101
6 Deceleration -0.93 20to 0 6 107
7 Idling - 0 112

@ Total duration of phases 2 to 4.

36

© STANDARDS MALAYSIA 2018 - All rights reserved




MS 2688:2018

40

30

10

|
|
|
|
|
o L

|
|
|
|
|

[
l
l
|
l
o

0 180 240 300 360 420 480 540 600 660 720 780 840 900 X
Figure 7. Test sequence composition

time, s
speed, km/h
warming up
sampling

W o> <X

11.6.3 End of Drive Cycle Range test
The Drive Cycle test shall be terminated when an indication is given from the on-board
instrumentation for the driver to stop the vehicle, or that the vehicle is unable to meet the

reference curve from the test sequence (see 11.6.2) within the tolerances givenin 11.6.3.2 up
to 30 km/h.

Over 30 km/h, it is acceptable to go beyond the tolerances, provided the throttle is fully open.

11.6.3.1 When the end of test is achieved, record the total distance travelled during the test
as the Drive Cycle Range in kilometres.

11.6.3.2 Tolerances

Tolerances on speed and time in the test sequence shall be as shown in Figure 8.
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Y
X
Figure 8. Reference curve and tolerances
Key
X time, s
Y speed, km/h
1 reference curve
2 tolerance of speed, in kilometres per hour (km/h)
3 tolerance of time, in seconds (s)

A tolerance on speed of £ 2 km/h and a tolerance on time of £ 1 s shall be geometrically
combined at each point as in Figure 8.

One deviation of up to 4 s beyond these tolerances is permitted in any drive cycle. This
exception shall not be allowed to delay the determination of the end of the test sequence.

The total time-out of tolerances shall be mentioned in the test report.
11.7  Weighted Average Range

11.7.1 The Weighted Average Range is determined from the Constant Velocity Range and the
Drive Cycle Range as follows:

Weighted Average Range = (0.4 x Constant Velocity Range) + (0.6 x Drive Cycle Range)
11.7.2 The failure criteria for the Range Test are as follows:
a) the Weighted Average Range does not achieve minimum 40 km; or

b) the Weighted Average Range does not achieve manufacturer’s stated range.
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12 Fast charging current limit

If the vehicle has a fast charging system, it shall comply with relevant parts of MS IEC 60950.

13 Withstand voltage test for the voltage class B electric components
13.1 General

This test is intended to demonstrate the adequacy of the protection measures to isolate live
parts of voltage class B electric circuits. This test shall be applied for the balance of the electric
power system. The test may be performed at the component level at the discretion of the
manufacturer.

Surge protective devices (SPDs) that can affect the test result shall be disconnected before
testing. Components such as RFI filters shall be included in the impulse test, but it can be
necessary to disconnect them during a.c. tests.

NOTE. Test procedures and criteria of high voltage cables conductively connected to grid are specified in
applicable sections of appropriate IEC standards.

13.2  Preconditioning and conditioning
If not otherwise specified by the vehicle manufacturer the following procedure shall apply:

a) preconditioning: at a temperature of 30 °C £ 2 °C and a duration that ensures a constant
temperature; and

b) conditioning: 48 h at a temperature of 23 °C £ 2 °C, a humidity of 93 % = 5 %, and an
atmospheric pressure between 86 kPa and 106 kPa.

13.3  Test procedure

This test shall include barriers/enclosures unless evaluations prove otherwise. The following test
procedure shall be applied.

a) all voltage class B live parts of the Device Under Test (DUT) shall be connected to each
other.

b) for components with conductive housing, all live parts of the voltage class A electric circuit
of the DUT and all exposed conductive parts of the DUT shall be connected to each other.

c) for components with non-conductive housing, all live parts of the voltage class A electric
circuit of the DUT and electrode wrapped around the housing shall be connected to each
other.

If some electronic components connected between the exposed conductive parts and the
voltage class B live parts cannot withstand the test voltage, they shall be disconnected from the
DUT.

At the end of the conditioning the test voltage specified in 13.4 or 13.5 shall be applied:

a) between connected live parts of voltage class B circuits and housing with electrically
conductive surface; and
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b) between connected live parts of voltage class B circuits and an electrode wrapped around
the housing in the case of non-conductive housing.

13.4  Test voltage for components not conductively connected to the grid

The test voltage, a.c. or d.c., shall be more than the highest voltage that can actually occur to
the component. The test voltage shall be derived from the relevant over-voltages of the electric
circuit to which the component is connected. Transient over-voltages that can be expected,
including influences from other connections to grid, if any, shall be considered. The test voltage
and its duration shall be specified, considering the applicable parts and sections of
MS IEC 60664, by the vehicle manufacturer.

These test requirements also apply for voltage class B components connected to d.c. charging
systems that are not conductively connected to the a.c. grid.

13.5 Test voltage for components conductively connected to the grid

The following a.c. test voltage of a frequency between 50 Hz and 60 Hz shall be applied for
1 min:

a) (2U+ 1000) V a.c. (rms) if basic insulation applies; and

b) (2U + 3 250) V a.c. (rms) if double insulation and reinforced insulation applies;
where

U is the maximum working voltage of each component, in volts.

The equivalent d.c. test voltage is 1.41 times the a.c. rms value.

These test requirements also apply for voltage class B components connected to d.c. charging
systems that are conductively connected to the a.c. grid.

13.6 Test criteria

Neither dielectric breakdown nor flashover shall occur during application of the test voltage.
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Annex A
(normative)

Procedure for conducting a standard cycle

A.1 A standard cycle will start with a standard discharge followed by a standard charge.
A.2 Standard discharge

a) Discharge rate: The discharge procedure including termination criteria shall be defined by
the manufacturer. If not specified, then it shall be a discharge with 1 C current.

b) Discharge limit (end voltage): Specified by the manufacturer.
c) Rest period after discharge: Minimum 30 min.
A.3 Standard charge

The charge procedure including termination criteria shall be defined by the manufacturer. If not
specified, then it shall be a charge with C/3 current.
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Annex B
(normative)

Isolation resistance measurement method for component
based tests of a traction battery

B.1 Measurement method

The isolation resistance measurement shall be conducted by selecting an appropriate
measurement method from among those listed in a) through b), depending on the electrical
charge of the live parts or the isolation resistance, etc.

If the operating voltage of the tested-device (Vb, Figure B.1) cannot be measured (e.g. due to
disconnection of the electric circuit caused by main contactors or fuse operation) the test may
be performed with a modified test device to allow measurement of the internal voltages
(upstream the main contactors).

These modifications shall not influence the test results.

The range of the electrical circuit to be measured shall be clarified in advance, using electrical
circuit diagrams, etc. If the high voltage buses are galvanically isolated from each other,
isolation resistance shall be measured for each electrical circuit.

Moreover, necessary modification for measuring the isolation resistance may be carried out,
such as removal of the cover in order to reach the live parts, drawing of measurement lines,
change in software, etc.

In cases where the measured values are not stable due to the operation of the isolation
resistance monitoring system, etc., necessary modification for conducting the measurement
may be carried out, such as stopping the operation of the device concerned or removing it.
Furthermore, when the device is removed, it shall be proven, using drawings, etc., that it will
not change the isolation resistance between the live parts and the ground connection
designated by the manufacturer as a point to be connected to the electrical chassis when
installed on the vehicle.

Utmost care shall be exercised as to short circuit, electric shock, etc., for this confirmation
might require direct operations of the high-voltage circuit.

B.1.1 Measurement method using voltage from external sources
a) Measurement instrument

An isolation resistance test instrument capable of applying a DC voltage higher than the
nominal voltage of the tested-device shall be used.

b) Measurement method

An insulation resistance test instrument shall be connected between the live parts and the
ground connection. Then, the isolation resistance shall be measured.
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If the system has several voltage ranges (e.g. because of boost converter) in a galvanically
connected circuit and some of the components cannot withstand the working voltage of the
entire circuit, the isolation resistance between those components and the ground connection
can be measured separately by applying at least half of their own working voltage with those
component disconnected.

B.1.2 Measurement method using the tested-device as DC voltage source
B.1.2.1 Test conditions

The voltage level of the tested-device throughout the test shall be at least the nominal
operating voltage of the tested-device.

B.1.2.2 Measurement instrument

The voltmeter used in this test shall measure DC values and shall have an internal resistance
of at least 10 MQ.

B.1.2.3 Measurement method

First step

The voltage is measured as shown in Figure B.1 and the operating voltage of the tested-
device (Vb, Figure B.1) is recorded. Vb shall be equal to or greater than the nominal operating
voltage of the tested-device.

(Tested-) :
device

| g

Fh b .
! i

I!Yi

Ground e e M e
connection

Figure B.1

Second step

Measure and record the voltage (V1) between the negative pole of the tested-device and the
ground connection (Figure B.1).
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Third step

Measure and record the voltage (V2) between the positive pole of the tested-device and the
ground connection (Figure B.1).

Fourth step

If V1 is greater than or equal to V2, insert a standard known resistance (Ro) between the
negative pole of the tested-device and the ground connection. With Ro installed, measure the
voltage (V1’) between the negative pole of the tested-device and the ground connection (see
Figure B.2).

Calculate the electrical isolation (Ri) according to the following formula:

Ri=Ro*(Vb/V1’ — Vb/V1) or Ri=Ro*Vb*(1/V1’ —1/V1)

R _i/_l’ I |
T :
Ground J—_ Sme—
connection
Figure B.2

If V2 is greater than V1, insert a standard known resistance (Ro) between the positive pole of
the tested-device and the ground connection. With Ro installed, measure the voltage (V2)
between the positive pole of the tested-device and the ground connection (see Figure B.3).
Calculate the electrical isolation (Ri) according to the following formula:

Ri=Ro*(Vb/V2’ — Vb/V2) or Ri=Ro*Vb*(1/V2’ - 1/V2)
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Vor |
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[ 3
Ground J—— - — |
connection
Figure B.3

Fifth step

The electrical isolation value Ri (in Q) divided by the nominal voltage of the tested-device (in
Volts) results in the isolation resistance (in Q/V).

NOTE. The standard known resistance Ro (in Q) should be the value of the minimum required isolation
resistance (in Q/V) multiplied by the nominal voltage of the tested-device plus/minus 20 % (in volts). Ro
is not required to be precisely this value since the equations are valid for any Ro; however, a Ro value in
this range should provide a good resolution for the voltage measurements.
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