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Foreword

This Malaysian Standard was developed by the Working Group on Electric Bicycle under the
authority of the Industry Standards Committee on Road Vehicles.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

© STANDARDS MALAYSIA 2015 - All rights reserved iii






MS 2514:2015

Electric bicycles (electric pedal assisted bicycles) - Specification

1 Scope

This Malaysian Standard specifies the general specification of electric bicycles for on the road
use.

Electric bicycles are cycles with pedal assistance which are equipped with auxiliary electric
motor having a maximum continuous power of 0.25 kW and below 60 vdc, of which the output
is progressively reduced and finally cut off as the vehicle reaches a speed of 25 km/h, or
sooner, if the cyclist stops pedalling.

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 Amp plugs, socket-outlets, adaptors

MS IEC 60364-5-52:2003, Electrical installations of buildings - Part 5-52: Selection and
erection of electrical equipment - Wiring systems

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

ISO 5775-1, Bicycle tyres and rims - Part 1: Tyre designations and dimensions
ISO 5775-2, Bicycle tyres and rims - Part 2: Rims

ISO 6742-2, Cycles - Lighting and retro-reflective devices - Photometric and physical
requirements - Part 2: Retro-reflective devices

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

EN 55014-1, Electromagnetic compatibility - Requirements for household appliances, electric
tools and similar apparatus - Part 1: Emission

EN 55014-2, Electromagnetic compatibility - Requirements for household appliances, electric
tools and similar apparatus - Part 2: Immunity product family standard

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

EN 61000-3-3, Electromagnetic compatibility (EMC) - Part 3-3: Limits - Section 3: Limitation of

voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current
<16 A

© STANDARDS MALAYSIA 2015 - All rights reserved 1
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CIE Standard Illuminant Des

JIS D 0201, Automobile parts - General rules of electroplating

3 Terms and definitions
For the purposes of this standard, the following terms and definitions apply.
3.1 charger

An electrical power conversion module supplying power to recharge the electric bicycle
traction battery from existing electrical power mains.

3.2 controller

An electrical power control module supplying power to the motor from the traction battery.
3.3 electric bicycle

Electric pedal assisted bicycle and includes both two and three wheeled vehicles.

3.4 motor

Electrical motor(s) converting the stored electrical power to tractive effort (motion) of the
electric bicycle.

3.5 traction battery

Electrical power storage system, i.e. batteries or similar device.

4 Label

4.1 All traction battery shall clearly and legibly indicate the type of battery, voltage and
capacity.

4.2 If the materials in the traction battery are classified as scheduled waste, then it shall be
labeled 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 labeled as shown in
Figure 1.

Figure 1. Separate collection symbol

2 © STANDARDS MALAYSIA 2015 - All rights reserved
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4.3 The vehicle shall have a marking clearly identifying it as an electric vehicle as
illustrated in Figure 2 and specified in Table 1.

Dimensions in millimetres
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Figure 2. Electric vehicle marking
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Table 1. Specification for electric vehicle marking

Detail Specification
Font type As in the diagram (verdana)
Stroke width 3 mm
Font Width 11 mm
Height 15 mm
Colour Blue
Width 2.5mm
Outer line Radius 20 mm
Colour Blue
Lightning bolt
Height 44 mm
Inner shape type Width 39.5 mm
Colour Red
Rotation 317°
Background colour White
Spacing 2.5mm

When measured with a spectrophotometer and illuminated polychromatically in accordance
with the CIE Standard llluminant 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 2 and comply with the luminance factor.

Table 2. Recommended colour coordinate

Colour 1 2 3 4 L;':;:gi"g °
w | G | Sem | Nem | B3 | sow
e | g | em | o em |
we | 3308 | xe2 | xom | 33 | o
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4.4 The electric bicycle shall be visibly and durably marked as follows:
a) manufacturer name or trade mark according to MS 2514:2015;

b) maximum rated speed (km/h)’;

c) maximum rated power (W)? and

d) nominal battery voltage.

4.5 Appearance

The external finishing of plated, painted and treated surfaces shall be as per JIS D 0201.

5 General requirements

5.1 Weight

The electric bicycle weight shall be not more than 40 kg.

5.2 Warning device

The electric bicycle shall have a bell or other suitable audible warning device.
5.3 Front and rear light

The electric bicycle shall be fitted with front and rear lights. Front light shall be white (clear) in
colour and the rear light shall be in red.

5.4 Reflector
5.4.1 Rear reflectors

The electric bicycle equipped with a rear light in accordance with 5.3 shall be additionally
equipped with a rear wide-angle reflector, or conventional reflector, meeting the requirements
of ISO 6742-2. Rear reflectors shall be red in colour.

5.4.2 Side reflector

The electric bicycle shall be equipped with two side reflectors each visible from both sides.
The reflectors shall be either:

a) wide-angle reflectors fitted on the front half and on the rear half of the electric bicycle. At
least one of these shall be mounted on the spokes of the wheel. Where the electric
bicycle incorporates features at the rear wheel other than the frame and mudguard stays,
the moving reflector shall be mounted on the front wheel; or

T Power cut off.

2 Electric motor maximum continuous rated power.
© STANDARDS MALAYSIA 2015 - All rights reserved 5
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b) a continuous circle of reflective material applied to both sides of each wheel within 10 cm
of the outer diameter of the tyre. Wide-angle reflectors shall comply with the
requirements of 1SO 6742-2. Reflective materials shall comply with the photometric
requirements of ISO 6742-2. All side reflectors shall be of the same colour, either white
(clear) or yellow.

5.4.3 Pedal reflectors

Each pedal shall have reflectors complying with the requirements of ISO 6742-2, located on
the front and rear surfaces of the pedal. The reflector elements shall be either integral with the
construction of the pedal or mechanically attached, but shall be sufficiently recessed from the
edge of the pedal, or of the reflector housing, to prevent contact of the reflector element with a
flat surface placed in contact with the edge of the pedal. Pedal reflectors shall be yellow in
colour

5.5 State of charge indicator

Each electric bicycle shall have a ‘state of charge’ indicator giving a visual indication of the
approximate amount of energy remaining in the traction battery.

6 Safety requirements
6.1 General

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

6.1.2 In case of improper operation of the control unit, it shall not cause any fire, electrical
shock or detrimental effect to the operator.

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

6.1.4 Exposed edges that could come into contact with the rider’s hands, legs, etc., during
normal riding or normal handling and normal maintenance shall not be sharp.

6.1.5 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.

6.2 Electrical parts requirement

6.2.1  Traction battery

6.2.1.1  Traction battery shall be securely fixed to the vehicle in a well ventilated and has
good heat dissipation. During the operation there shall be no hazardous gases accumulated
in any part of the vehicle.

6.2.1.2 Traction battery and electrical system shall have protection features. The protection
feature shall include provision for over-current, under-voltage, overcharging and short

circuiting. When any of the above situations happen, the system should cut-off automatically
from the battery and/or the charging source.
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6.2.1.3 Safety and compatibility of the battery/charger combination shall be ensured,
according to the manufacturer's specifications.

6.2.2 Electrical shock protection

6.2.2.1 Electrical connection shall comply with 526.1 and 526.2 of MS IEC 60364-5-
52:2003. The plug shall comply with MS 589 (all parts).

6.2.2.2 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.

6.2.2.3 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.

6.2.2.4 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.

6.2.3 Electric motor and charging source requirement

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

6.2.4 Overload protection
When the electric bicycle drive-wheel is unable to rotate due to overload situation, the

electrical system shall have a protective control system to reduce the driving power or cut-off
mechanism to avoid component failure.

7 Electrical safety test method
7.1 Insulation test

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

7.1.2 All electrical system insulation shall be over 2 MQ based on mega ohm tester using a
500 V DC voltage.

7.1.3 After the water resistance test in 10.4, immediately carry out the insulation test
(vehicle in wet condition). The insulation shall be at least 250 Q.

7.1.4 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.

7.2 Battery overcharge test

The battery shall be charged for twice the manufacturer recommended charging time, or 24 h,
whichever is longer. The unit is considered failed if the battery is noticeably distorted, or the
unit fails to function normally.

© STANDARDS MALAYSIA 2015 - All rights reserved 7
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8 Electromagnetic interference

Electromagnetic emissions from the electric bicycle and charging unit shall comply with
MS CISPR 12 in the frequency range of 30 MHz to 1 GHz. The electric bicycle shall be
subject to the 1ISO 11451-2 electromagnetic immunity test in the frequency range of 80 MHz
to 2 GHz.

The vehicle shall be tested at 25 V/m radiated field strength in each of 2 modes:

i) powered on, but at stand-still; and

ii) pedaled to 20 kph or 80 % of the max cruise speed, whichever is lower.

8.1 Battery charger

As an electric bicycle is not intended to be used while charging, for integrated charger the
whole electric bicycle plus integrated charger shall be tested for the above mentioned EMI
and EMC test.

The battery charger shall comply with the following standards:

i) EN 55014-1;

i) EN 55014-2;

iii) EN 61000-3-2; and

iv) EN 61000-3-3.

9 Performance
9.1 General performance test track conditions

9.1.1 Electric bicycle shall be tested with standard rider of 75 kg *+ 5 kg weight, seated in a
normal riding position.

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

9.1.3 Unless otherwise specified 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. Total test
track height deviation shall not exceed 1 m.

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

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

8 © STANDARDS MALAYSIA 2015 - All rights reserved
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9.1.6 Tire pressure shall be set to the stated manufacturer’'s recommended pressure. In the
absence of a manufacturer's stated pressure the tires are to be inflated to 2.5 bar. Tire
inflation pressure shall be measured at ambient temperature.

9.1.7 Electric bicycle speeds shall be measured using a speed measurment device such as
GPS or similar device. This device should be verified to be accurate to within 1 km/h at
20 km/h nominal speed.

9.1.8 The standard electric bicycle test velocity is defined at 20 km/h, or 80 % of the
maximum rated speed, whichever is lower, unless otherwise specified.

9.2 Charge and discharge cycle

Prior to several tests the vehicle shall be preconditioned by operating at 20 km/h, or 80 % of
the maximum rated speed, = 2 km/h whichever is lower for 5 min.

9.3 Braking
9.3.1 Dry braking test procedure

9.3.1.1 The electric bicycle shall be preconditioned as defined in 9.2 including normal
braking and acceleration prior to testing.

9.3.1.2 The electric bicycle wheels and brakes shall be completely dry for the dry braking
test.

9.3.1.3 From a consistent velocity of 20 km/h pedaling action shall be stopped and the
brakes should be fully applied simultaneously until the electric bicycle comes to a full stop.
The distance from the start of braking to the final stopping point is to be recorded as the dry
stopping distance.

9.3.1.4 This procedure shall be repeated 5 times.

9.3.1.4.1 If the vehicle experiences excessive lateral path deviation (eg. side skidding) of
more than 0.5 m the individual braking test shall be considered invalid and repeated.

9.3.1.5 If any of five dry stopping distances exceeds 5 m, it is considered failed.
9.3.2 Wet braking test procedure
9.3.2.1  The electric bicycle shall be preconditioned according to 9.2.

9.3.2.2 The electric bicycle wheels, brakes and hubs shall be wet via spraying with water at
the beginning of each wet braking test.

9.3.2.2.1 Water shall be sprayed from two separate hoses, one from the left, and one from
the right side of the electric bicycle onto the wheels, rims and hub for a period of 5 min prior to
the test. The intention of this water spray is to simulate heavy rain and flood fording on the
braking gear wheels and tires only. It is therefore not necessary to completely flood the
electric bicycle (seat, motor, instrument panel, etc.) for this test.

9.3.2.2.2 The flow rate of the hoses shall be at least 30 £/min.

© STANDARDS MALAYSIA 2015 - All rights reserved 9
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9.3.2.2.3  Water spray shall be continued throughout the duration of the test.

9.3.2.3 From a consistent velocity of 20 km/h pedaling action shall be stopped and the
brakes shall be fully applied simultaneously until the electric bicycle comes to a full stop. The
distance from the start of braking to the final stopping point shall be recorded as the wet
stopping distance.

NOTE. Consistent velocity at 20 km/h is chosen because not all electric bicycles will have a top speed of
25 km/h. The intention of this driving cycle is simply to wear in the brakes and do a discharge of the
battery.

9.3.2.4 This procedure shall be repeated 5 times, making sure to re-wet the wheels of the
electric bicycle as performed above.

If the vehicle experiences excessive lateral path deviation (eg. side skidding) of more than
1 0.5 m the individual braking test is to be considered invalid and shall be repeated.

9.3.2.5 If any of the five wet electric bicycle stopping distance exceeds 10 m it is considered
failed.

9.4 Range measurement

9.4.1 The electric bicycle should be preconditioned prior to testing as defined in 9.2. The
electric bicycle shall be fully charged and allowed to sit for 1 h before starting the range test.

9.4.2 For the range test the electric bicycle shall be operated at the standard electric bicycle
test velocity 20 km/h + 2 km/h or 80 % of the maximum rates speed, whichever is lower with
the lights in the “on” position. If the vehicle has variable levels of power assist, the range
measurement shall be performed in the highest level of power assist. The average battery
current shall be measured during the first minute of operation and recorded as the ‘initial
battery current” and the battery voltage shall be recorded as the “initial battery voltage”.

9.4.3 As the electric bicycle is continually operated at the standard electric bicycle test
velocity (20 km/h = 2 km/h or 80 % of the maximum rates speed, whichever is lower) the
battery voltage and current shall be measured. Once either the battery voltage or current
drops below 80 % of the initial value for one minute the battery is to be considered discharged
and the electric bicycle shall be stopped. The total distance covered as measured by any
suitable odometer since the beginning of the constant speed test is to be recorded as the
“measured electric bicycle range”.

9.4.4 The range of the electric bicycle shall be 20 km or above and not less than 90 % of
the electric bicycle’s rated range. If the range achieved is less than 20 km or the range is less
than 90 % of the electric bicycle’s rated range the electric bicycle is considered to have failed
the range test.

9.5 Power assistance

9.5.1 Motor power is defined as the measured motor current times the measured motor
voltage. For DC motors the motor current is to be measured in DC volts, and current in DC
amps. For AC motors (including brushless DC motors) the motor voltage is to be measured as
AC volts in RMS volts, and the motor current is to be measured as the AC RMS current in
amps.

10 © STANDARDS MALAYSIA 2015 - All rights reserved
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9.5.2 The electric motor shall have a maximum continous power of 250 W or less. The
measured power consumption (motor voltage times motor current) shall be verified by the
following measurements:

a) motor electrical power shall be measured during cruise speeds at 25 km/h or its
maximum rated power assist speed, whichever is lower; and

b) if the measured motor power exceeds 250 W during any of the motor power
measurements the electric bicycle fails the maximum power rating test.

9.5.3 In general the electric bicycle shall not have current driving the motor unless the
electric bicycle is being pedaled forwards. The only exception is a power assist “start up”
mode. This mode allows the electric bicycle to travel up to 6 km/h without pedaling when a
switch is pressed.

If the “start up” power assist propels the electric bicycle faster than 6 km/h without pedaling
then the electric bicycle fails the maximum “start up” power assist speed.

9.5.4 Power assistance is considered to cease when the motor current drops to zero.

9.5.5 Power assistance shall only be provided when the electric bicycle is being pedaled
forward (except for the power assist “start up” mode previously mentioned).

9.5.6 Power assistance shall be discontinued when the rider ceases pedaling forwards
within 5 m straight line distance of sensation of pedaling. If the motor power continues for
more than 5 m after the cessation of pedaling the electric bicycle fails the power
disengagement distance.

9.5.7 When the electric bicycle speed exceeds 25 km/h the motor current should drop to
zero and remain at zero as long as the electric bicycle speeds exceeds 25 km/h. If the motor
continues to propel the electric bicycle at velocities in excess of 25 km/h the electric bicycle
fails the maximum powered speed.

10 Mechanical detail

10.1 Overall mechanical integrity test

10.1.1 Vibration test

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 3:

Table 3. Axis for vibration test

Time Direction
4h “Z” direction (vertical)
2h “Y” direction (lateral)
2h “X” direction (front-back)

© STANDARDS MALAYSIA 2015 - All rights reserved 11
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10.1.2 Drop test

The vehicle shall be loaded with 75 kg on the seat, 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.

10.1.3 Failure criteria

After the vibration test and drop test, the vehicle shall be tested for full functionality including
all systems. 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.

10.2 Rim tyre and tube

Non-moulded tyres are excluded from the requirements of 10.2.1 and 10.2.2.
10.2.1 Inflation pressure

The maximum inflation pressure recommended by the manufacturer on the sidewall of the
tyre is to be readily visible when the latter is assembled on the wheel.

10.2.2 Compatibility

Tyres shall comply with the requirements of ISO 5775-1 and rims shall comply with the
requirements of ISO 5775-2. The tyre and tube shall be compatible with the rim design. When
inflated to 110 % of the maximum inflation pressure for a period of not less than 5 min, the
tyre shall remain intact on the rim.

10.3 Pedals and pedal/crank drive system

10.3.1 Pedal tread

10.3.1.1 The tread surface of a pedal shall be secured against movement within the pedal
assembly.

10.3.1.2 Pedals intended to be used without toe-clips, or for optional use with toe-clips, shall
have:

a) tread surfaces on the top and bottom surfaces of the pedal; or

b) a definite preferred position that automatically presents the tread surface to the rider’s foot.

12 © STANDARDS MALAYSIA 2015 - All rights reserved
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10.4 Water resistance test

10.4.1 Requirement

Requirement for water resistant test shall be as follows:

a)

place test vehicle in an upright position, inside the test chamber with proper mounting on
the machine base (refer to Figure 3);

the water shall be sprayed uniformly at a flowrate of at least 25 cm/h as measured by
standard rainfall measurement method;

water temperature shall be within 20 °C to 35 °C; and

test shall be carried out for 4 h.

Bicycle

Figure 3. Water soak test chamber

10.4.2 Test method

Test procedure shall be as follows:

a)

Before the water spray test is conducted, the electric bicycle shall be operated on normal
road for 15 min at a wheel speed of 20 km/h or 80 % of the maximum speed, whichever
is lower + 2 km/h.

The electric bicycle is then powered off, and the water spray system is turned on. After 3
h of water spray the electric bicycle is again powered on, and left stationary for 1 h.

The insulation test mentioned in 10.5 shall be performed at this point.

After the final hour of water spray the electric bicycle is to be removed and operated at
20 km/h (or 80 % of the maximum rated speed) for a duration of 15 min.

© STANDARDS MALAYSIA 2015 - All rights reserved 13
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e) During and upon completion of testing:
i) all electrical items should function as per normal;

ii) all functional items, i.e. meter, switches, motor, controller, lights should function as
per normal; and

iii) the electric bicycle operator shall not receive electrical shocks from normal operation
of the electric bicycle.

10.5 Insulation test
10.5.1 All electrical system insulation shall be over 2 MQ based on mega ohm tester.

10.5.2 After the water resistant test in 10.4, immediately carry out the insulation test (vehicle
in wet condition). The insulation shall be at least 250 Q.

10.5.3 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

10.6.1 Vehicle shall be driven by a driver of 75 kg + 5 kg weight at a speed of 10 km/h to
15 km/h speed through a minimum of 10 cm deep water for a distance of at least 140 m.

10.6.2 During and upon completion of the flood fording test:
a) all electrical items should function as per normal;

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

c) the vehicle shall pass the insulation test as per 10.5 at this point; and

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