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INTERNATIONAL ELECTR OTECH NICA L COM MISSION 

E-TRANSPORTERS -

Part 3-1: Performance test method for the total run time of an e-scooter 

with cons ideration of t e mpe rature co『lditi。ns of actual use 

FOREWORD 

1) The International Electrotechnical Commission (IEC）陆 a worldwide orga阳zation for standardization comprising 
all national electrotechnical c。mmittees (IEC National Committees). The object of IEC is to promote international 
c。－operati。n 。n all questi。ns concerning standardization in the electrical and elect，。rnc fields. To this end and 
m addition to 。ther activities, IEC publishes lnternati。na l Standards, Technical Spec1ficati。ns, Technical Rep。rts,
Publicly Available Specifications (PAS) and Guides (hereafter referred t。 as ”IEC Publication(s)"). Their 
preparation is entrusted to technical c。mmittees; any IEC National c。mmittee interested in the subject de~lt with 
may participate in this preparatory w。rk International, g。vernmental and n。n匀。vernmental organizations liaising 
with the IEC als。 participate in this preparat ion. IEC collab。rates closely with the International Organization for 
Standardization (ISO) m accordance with c。nd1tions determined by agreement between the tw。 organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opi ni。n on the relevant subjects since each techn ical co町、阿1ittee has representati。n f rom all 
interested IEC National c。mn、i ttees.

3) IEC Pu blicati。ns have the form 。f rec。mmendations for internati。nal use and are accepted by IEC National 
Committees in that sense. While all reas。nable efforts are made to ensure that the techn ical c。ntent of IEC 
Publicati。ns is accurate, IEC cann。t be held 『esp。nsible f。r the way in which they are used or f。r any 
misinterpretati。n by any end user 

4) I n 。rder t。 pr。m。te internati。na l unif。rmity, IE C Nati。nal Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their nati。nal and regional publicati。ns . Any divergence between 
any IEC Publicati。n and the c。rresp。ndmg national 。r regi。nal publication shall be clearly indicated in the latter. 

5) IEC itsel f does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in s。me areas, access t。 IEC marks 。f conformity. IEC 1s n。t responsible for any 
services carried out by independent certificati。n bodies 

6) All users sh。uld ensure that they have the latest editi。n of this publicati。n

7) No liabi lity shall attach to IEC or its directors , employees, se阿ants or agents including 1nd1v1dual experts and 
members 。f i ts technical committees and IEC National Committees for any personal injury, property damage 。r
。ther damage of any nature whats。ever, whether direct or indirect，。r f。r c。sts (including legal fees) and 
expenses ansmg out of the publ ication, use of. or reliance upon, this IEC Publicati。n or any other IEC 
Publicati。ns .

8) Attention is drawn to the N。rmative references cited in this publ ication. Use 。f the referenced publicati。ns is 
indispensable f。r the c。rrect application 。f this publ ication 

的 IEC draws attention to the p。ssibi lity that the implementation of this document may involve the use of (a) 
patent(s）。 I EC takes n。 p。剖ti。n concerning the evidence, val id ity 。r applicability of any claimed patent rights in 
respect there。f As of the date 。f publicat ion 。f this document, IEC had n。t received n。tice 。f (a) patent(s), which 
may be required to implement this document. However, implementers are cauti。ned that this may not represent 
the latest information, which may be 。btai ned from the patent database available at https:l/patents iec.ch. IEC 
shall n。t be held responsible f。r identifying any 。r all such patent rights 

IEC 63281-3 has b een prepa red by IEC technica l committee 125: a-Tran sporters . It is a n 
In te rnational S tandard. 

T h e text o f th is l nte『national Standa『d is b ased o n th e following docume nts : 

Draft 

t 25/92/FOIS 

Rep。rl on v。ting

t25/99/RVD 

Fu ll informatio n on th e voting fo r its approva l can be found in th e r e p o r t o n v oting indicated in 
th e abov e table . 

T h e la n g u age u sed for the development o f this Inte rnat io n a l S tanda rd is E ng li sh . 



- 4 - IEC 63281-3-1:2024 © IEC 2024 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www. iec.ch/members_experts/refdocs. The main document types developed by IEC a『e
described in greater detail at www. iec.ch/publications. 

A list of all parts in the IEC 63281 series, published under the general title e-Transporters, can 
be found on the IEC website. 

The committee has decided that the contents of this document w ill remain unchanged until the 
stability date indicated on the IEC website under websto『e. i ec.ch in the data related to the 
specific document. At this date, the document w ill be 

• reconfi『med,

• w ithdrawn, or 

• revised. 
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E-TRANSPORTERS -

Part 3-1: Performance test method for the total run time of an e-scooter 
with consideration of temperature conditions 。f actual use 

1 Scope 

This document specifies the test method for the tota l run t ime of an e-scooter for single-person 
transportation with conside『ation of the temperature condit ions of actual use when thee-scooter 
is opera ted by the use『 in varioυs temperatures for use on the road o『 in public spaces. 

This document does not cove『 e -scoote rs for persons with disabili ties or elderly persons. Also, 
this document excludes cargo e-scooters. 

2 Normative references 

The following documents a『e referred to in the text in such a way that some or all of their content 
constitutes requirements of th is document. For dated references, only the edition cited applies. 
For undated 『eferences, the latest edition of the refe『enced document (including any 
amendments) applies. 

IEC 62301, Household electrical appliances - Measurement of standby power 

IEC 60068-1 :2013, Environmental testing - Part 1: General and guidance 

IEC 60068-2-1 , Environmental testing - Part 2-1: Tests - Test A : Cold 

IEC 60068-2-2, Environmental testing - Part 2-2: Tests - Test B: Dry heat 

3 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at https://www.electropedia.orgl 

• ISO Online browsing platform: available at https://www.iso.orglobp 

3.1 
e-scooter 
electrically powered device fo『 sing le-person transportation, consist ing of a footboard mounted 
on two aligned whee怡， a steering handlebar, and no seat 

3.2 
battery 
one or more cells fitted with devices necessary for use, for example case, terminals, marking 
and protective devices 

[SOURCE: IEC 60050-482:2004, 482-01-04] 
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3.3 
end－。f-discharge v。ltage
specified voltage of a battery at which the battery discharge is terminated 

[SOURCE: IEC 60050-482:2004, 482-03-30, modified - Synonyms ” final voltage",”cut-off 
voltage" and "end-point voltage” have been omitted.] 

3.4 
end－。f-charge voltage 
voltage attained at the end of a cha『ging step, at a specified constant cu『rent

N。悟 ’ t。 ent叩 The end·。I-charge v。ltage may be used t。 initiate the termination of the charge process 

[SOURCE: IEC 60050-482:2004, 482-05-55] 

3.5 
speed contr。t device 
device that sets the speed and/o『 the motion according to the user's intention 

3.6 
data m。nitoring system 
test device used for measuring total run time of an e-scooter by recording the amount of power 
measured using a powe『 analyser to run time 

3.7 
single charge run time 
continuous run time of an electrically powered device starting from a fully charged battery unt il 
the batte『y reaches discha『ged status resulting in non-operation of the device 

3.8 
l。ad b。x
box designed to apply load to the centre of the footboard of the e-scooter 

3.9 
r。lier test rig 
test 『ig installed with rollers to conduct driving test of e-scooter which is fixed to the rig 

3.10 
steering c。lumn
bar with a handle mounted on top of the front wheel at a determined caster angle to steer the 
front wheel of the e-scooter 

4 Standard atmospheric conditions 

The test shall be conducted in the standard atmosphe『ic conditions of I EC 60068斗。：2013, 4.3 
unless otherwise agreed by the manufacturer and test provider. If there is a change in 
atmospheric conditions, the relevant information shall be recorded in the test report 

5 Specimen preparation 

5.1 General 

The test specimen shall be prepa『ed with the fo llowing considerations to measure the tota l 
single cha『ge run time of the e-scoote『
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5.2 Test specimen 

The test specimen shall be tested in accordance with the manufacturer's use『 manual as a 
completely assembled product or in its original form as provided by the manufacturer. If changes 
are made to the specimen, consultation with the manufacture『 is required before conducting the 
test. To obtain reliable test data, it is 『ecommended to test with at least three test specimens. 
Addi tional tes ts may be conducted for higher accuracy as required. However, if the test 
specimen is not sufficient, proceed with the test and indicate the number of test specimens 
used 

5.3 Charging of the battery 

The battery shall be charged to the end-of-cha『ge voltage in accordance with the manufacturer's 
instructions. 

5.4 Applied I。ad

The mass used for the test should be the rated load announced by the manufacturer (75 ± 2) kg, 
which is the assumed weight of the driver riding the e-scooter. However, the mass may be 
adjusted for the test by consultation and agreement with the manufacturer. If there is a change 
in load mass, the relevant information shall be recorded in the test report 

5.5 Adjustment 。f maximum speed 

The test specimen is evaluated based on the maximum rated speed provided by the 
manufacturer, as the run time of the e-scooter can be the shortest when operated at maximum 
speed. The speed control device shall be adjusted to keep the speed controller at its maximum 
position. If necessary, the maximum speed for the test may be determined through consultat ion 
with the manufactu『er . The speed for the test shall be specified on the test protocol and 
recorded speed over the run time. Set to maximum speed , and allow the speed to reduce due 
to low batte『y.

5.6 Aut。”。my at fixed speed 

The test specimen is evaluated based on the fixed speed at (15 士 1, 5) km/h. The speed control 
device shall be used to maintain this speed until the e-scooter battery has discharged or until 
the above speed drops to below 90 % of the initial value. The speed for the test shall be 
recorded over the run time. 

5.7 End－。f-d ischarge v。Itage 

The e-scooter shall be discha『ged to that specified voltage of a battery at which the battery 
discharge is terminated. 

6 Test method 

6.1 General 

This test method aims to determine the amount of time the e-scooter can be used by the driver. 
E-scooters are used under various temperature conditions, which are factors that affect the 
total 『un time. The test method for measu『ing the total 『un time of the e-scooter shall meet the 
specified temperature condi tions as set out in 6.2 due to the fact that the tota l run time may 
va『y depending on such conditions. 
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6.2 Test equipment 

6.2.1 T。tal run time measurement equipment 

The fo llowing characteristics of the test bench can be used as an informative example. The 
specifications of the equipment to『 measurin g dri ving power consumption of the e-scooter up to 
50 v a『e as follows: 

• As shown in Figure 1, the measurement equipment can be composed of a roller test rig 
equipped with fixation clamps, load box, speed control device, power analyser and data 
monitoring system. 

• The roller test 『ig can be installed with rollers for the fixed driving test of an e-scooter with 
an approximate wheelbase (distance between the f『ont and 『ear axles) of 1 200 mm and a 
height of 1 200 mm. 

• The roller test rig can be made of non-flammable, corros ion-resistant metal material and 
height adjustable so that the steering column of the e-scooter is fixed ho『i zontall y to the rig. 

• The roller may be of a metal mate『ial (e.g ., SUS304) of not less than 113 mm in diameter, 
(7,2 ± 0,2) kg in weight , and approximately 300 mm in length, and two rollers can be used 
to prevent dislocation of the e-scooter. The distance between the central axes of the two 
rollers is 180 mm and may be changed according to the wheel size of the e-scoote『 to be 
tested . See Figure 2 for deta ils of rolle『 speci fication. The 『olle『 test rig can be equipped 
with fixation clamps that do not affect the load and that fix the e-scoote『 onto the rig. 

• The roller test rig can be equipped with a load box and fixation clamps capable of loading 
and fixing a vertical load of (75 土 2) kg to the centre of the footboa『d of the e-scooter. 

• For the initial driving of an e-scooter, one 『oller needs a drive mechanism and a controller, 
including a clutch that is disconnected from the moto『 afte『 d riving, connected to a motor of 
300 W or more. 

• The roller test rig can be equipped with a sub-motor and controller to operate the accelerator 
on the steering column to start the e-scooter and continue its operation. 

• A power analyser in accordance with IEC 62301 shall be used to measure battery powe『

consumpt ion and run t i町、e in real time. 

• A data monitoring system shall be connected to the power analyser to store data on run 
time. 

IEC 

Figure 1 - Example 。f t。tal run t ime test equipment 
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Figure 2 - Detail roller specificati。n

• If necessary, the tes t bench can be calibrated in the manner specified in ISO 28981 to 
eliminate losses (rolling resistance, coefficient of inertia, etc.) caused by fri ction on the 
bench. 

6.2.2 Temperature test chamber 

The specifications of the temperature chambe『 i n which to test the e-scooter in the necessary 
temperature conditions are as follows: 

• The temperature test chambe『 shall meet the requirements of IEC 60068-2-1 and 
IEC 60068-2-2. 

• The size of the temperature test chamber shall be large enough for the total run time 
measu『ement equipment. 

• A wiring connecto『 sha ll be used to connect the battery test probe of the e-scooter to an 
external vol tmete『

• The chamber shall be made of non-flammable and corros ion-resistant material and it shall 
be isolated. 

• The chambe『 sha ll be equipped with an air in take and exhaust system that is connected to 
the fire detection sensor, so that smoke can be discha『ged in case of fire. 

• The chamber shall be equipped with a data monitoring system that can measure the internal 
temperatu『e of the chamber in rea l time with an accuracy of ±2 。。

• The chambe『 shal l be equipped such that under standa『d atmospheric conditions for 
measu『ements and test (see IEC 60068-1) with an air velocity less than 0,2 m角， the

specimen shall be electrically loaded as specified for the low and high temperatures at which 
the test is to be car『ied out. 
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• The chamber shall be equipped such that three categories of temperature, namely high, 
normal and low temperatures, may be set and mainta ined based on the e -scoote『 use r
temperature as shown as an example in Table 1. Temperature test conditions may be 
changed depending on each country's environment and the request by the manufacturer, 
and unless there is any speci al 『equirement, Table 1 shall be followed. 

• If there is a change in temperatu『e test condi tions, the relevant information shall be reco『ded
in the test report 

Table 1 - Example 。f temperature test c。nditi。ns

c。ndl tl。n High N。rmal L。w

Temperature (40 主 2）℃ (23 士 2) ·c (-20 企 2） 。C

6.3 Test pr。cedure

Pre pa『e and perfo『m the test according to the following procedu『e, referring to Figure 3. 

Assemble all operating devices and components according to the user manual provided by the 
e-scooter manufacturer. Check whether each function of the e-scooter operates normally 
without any problems. 

Afte『 verifyin g that the test specimen is functioning w ithout any problems, turn off the power of 
the product and start charging it according to the user manual provided by the manufacturer 
The specimen shall be charged at (23 土匀 。C . The charger provided by the manufacture『 shall

be used, and no other charger shall be used . As the voltage value of a fully charged battery 
differs by product, the voltage va lue for full cha『ge cannot be predetermined. The specimen 
shall be deemed fully charged when the voltage va lue measured using the data monitoring 
system becomes stable without variation. 

Dete『mine which temperature testing conditions shall be applied based on the temperatu『e
presented by the manufacturer as the temperature for ac tual use of the e-scooter. If the 
temperature presented by the manufacture『 comp l ies with the three categories given as an 
example in Table 1, conduct all three tests. If necessary, the test may be performed in 
conditions dete『mined by the manufacturer. The chamber shall be operated according to the 
conditions set out within 土 2 · c . to prepare for the test. 

Fix the e-scooter to the run time measurement equipment using ropes and bolts so that the 
e-sc。。ter is n。t displaced during the test 

Install the load box on to the e-scooter and place the determined load by adding load weights 
The applied load should be (75 ± 2) kg, and the applied load may vary depending on the 
manufacturer's request. If the『e is a change in load mass, the relevant in format ion shall be 
recorded in the test report. 

Place the run time measurement equipment w ith the e-scooter fixed to the equipment into the 
chamber. Then operate the chamber until the target temperature is reached to check whether 
the desired temperature has been reached, and check the voltage value of the fully cha『ged
battery using the data monitoring system. After checking whether the temperature is maintained 
for the test, determine the initial voltage value and record the voltage value and time. 

Use the speed control device to set the speed at the maximum speed specified by the 
manufacturer, and operate the e-scooter, while monitoring the time （几）. Maintain the speed 
and operate thee-scooter until the battery is discharged (e-scooter is at complete stop). Record 
the voltage values during the test using the data monito『ing system. 
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When the battery is discharged, the test is completed, and the time of the battery discharge is 
recorded (T0). The time of starting and completing the test shall be 『eco『ded using the data 

monitoring system. Calculate the tota l run time using the fol lowing equation (R). 

!? = Te - Ts 
) 1 ( 

where 

R is the total 『un time at which the specimen is ope『ated temperatu『e test condition, in 
seconds (s) 

Te is the time at which the specimen is completely discharged, in seconds （剖，

T5 is the time at which the specimen is fully charged and the test starts, in seconds (s) 

NOTE An example 。f the test result w。uld be total 『un time ((23 主 2）℃， N。rmal) = 1 h 20 m 35 s 

When the test is completed, stop the operation of the chamber and remove the tota l run time 
measu『ement equipment and e-scooter from the chamber. 

Check the condition of the e-scooter to see if there are any abnormalities such as deformation 
of the p『oduct and expansion of the battery area. 

Start 

Check pre>duct
inf•。rn、ation

monitoring 

一τ一

Test rep。而

IEC 

Figure 3 - Flow c hart 。f the test method 
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7 Test result 

The test 『eport of all tests based on this document shall include the following in formation. 

a) the number and date of issue of the applied Internat ional Standard; 

b) identification of thee-scooter model numbe『 and battery capacity; 

c) normal ope『ating conditions acco『ding to user manual; 

d) temperature conditions and speed applied to the test, 

e) end -of-cha『ged voltage value; 

f) end -of-discha『ged voltage value, 

g) amount of time taken from charged state to discha『ged state. 
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