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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO deeumentsdocument should be noted. This document was drafted in accordanck
with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentionis-drawnlSO draws attention to the possibility that seme-ofthe elementsimplementation of thik
document may beinvolve the subjeetuse of (a) patent(s). ISO takes no position concerning the evidencg,
validity or applicability of any claimed patent rights_in respect thereof. As of the date of publication df
this document, ISO had not received notice of (a) patent(s) which may be required to implement this
document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at www.iso.org/patents—S6-is-net. ISO sha
not be be held respon51ble for 1dent1fy1ng any or all such patent rlghts Qetail&eﬁﬁwateﬂﬁ}ghtﬂéeaaﬂe

. 1SO shall
At

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 37,
Electrically propelled vehicles.

This second edition cancels and replaces the first edition (ISO/TR 11954:2008), which has been
technically revised.

The main changes compared to the previous edition are as follows:
— ——revision of the scope;
— ——addition of normative references;

— ——addition of terms and definitions, e.g. complete vehicle kerb mass, maximum thirty minute
speed, acceleration, speed uphill and hill starting performance;

— ——addition of driving performance tests, e.g. maximum thirty minutes speed, acceleration, speeh
uphill and hill starting performance;

— ——revision of the method for adjusting the RESS SOC;

— ——addition of driving mode setting method;.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Fuel cell road vehicles- — Performance measurement -— Vehicle
fuelled with compressed hydrogen

1 Scope

This teehnieal-repertdocument specifies test methods for the measurement of performance, such ak
acceleration, maximum speed and hill climbing ability, of fuel cell hybrid electric vehicles (FCHEV) as
passenger cars and light duty trucks with a maximum authorized total mass of 3 500 kg and fuelled with
compressed hydrogen.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/TR 8713:2019, Electrically propelled road vehicles- — Vocabulary

3 Terms and definitions

For the purposes of this document, the following terms and definitions given in ISO/TR 8713 and the
following apply.

ISO and IEC maintain terminelegicalterminology databases for use in standardization at the followink
addresses:

— =—ISO Online browsing platform: available at https://www.iso.org/obp

— =—IEC Electropedia: available at https://www.electropedia.org /http://www-eleetropedia.org/

3.1
acceleration ability
shortest time required to accelerate the vehicle from speed v1 to speed v;

[SOURCE: ISOAFR-8743:2619,3-1,M0ODB} 8715:2001, 3.7, modified — Note 1 to entry was removed.]

3.2

complete vehicle kerb mass

mass of the vehicle including batteries, without occupants but with fuel, cooling liquid, window washer
fluid, lubricating oil, tools and spare wheel, on-board charger, portable charger or part of it, if provided
as standard equipment by the vehicle manufacturer

[SOURCE: ISO/FR-8743:2649 8715:2001, 3.231]

3.3
dynamic loaded radius
effective radius of a tyre when it is deformed by the mass of the vehicle loaded to its test mass (3.14)

[SOURCE: ISO/TR 8713:2019, 3.40,M0D]}
8715:2001, 3.4]
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3.4

FCHEV operation mode
fuel cell hybrid electric vehicle operation mode

mode of a fuel cell hybrid electric vehicle(FCHEV) (3.5anFCHEV) in which both a rechargeable energy
storage system (RESS) (3.10) and fuel cell system are used sequentially or simultaneously for vehicle
propulsion

%

W

.5

CHEV

fuel cell hybrid electric vehicle

ECHEVelectrically propelled vehicle with a rechargeable energy storage system (RESS) (3.10) and a fuel

cell system as power sources for vehicle propulsion

[SOURCE: ISO/FR-8713:20619 23828:2022, 3.687]

3.6
hill starting ability
maximum slope on which the vehicle can start moving over a minimum distance of 10 m

[SOURCE: ISO/FR-8743:2649 8715:2001, 3.799]

3.7
maximum design total mass
maximum vehicle mass as specified by the vehicle manufacturer

[SOURCE: ISO/FR-8743:2649 8715:2001, 3.872]

3.8
maximum speed
highest average speed which the vehicle can maintain throughout a specified test

[SOURCE: ISO/TR 8713:2019, 3.89]

3.9

maximum thirty minutes speed

V30

highest average speed which the vehicle can maintain over 30 min

[SOURCE: ISOAFR-8743:2049 8715:2001, 3.99}6, modified — Note 1 to entry was removed.]

3.10

RESS

rechargeable energy storage system

RESS

rechargeable system that stores energy for delivery of electric energy for the electric drive

EXAMPLE Battery, capacitor, flywheel.

[SOURCE: ISO/TR 8713:2019, 3.117]
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3.11

RESS SOC

RESS state of charge
RESS-SOC

residual capacity of RESS-available-te-be-discharged

312
arechargeable energy storage system (RESS) (3.10) available to be discharged

3.12

RESS operation mode

RESSrechargeable energy storage system operation mode
mode of an fuel cell hybrid electric vehicle(FCHEV) (3.5) using only a rechargeable energy storage syster

(RESS) (3.10RESS) for vehicle propulsion

3.13

speed uphill

highest average speed which the vehicle can maintain on a given slope over a distance of 1 km
[SOURCE: ISO/TR 8743:20198715:2001, 3.1348]

3.14

test mass

sum of the complete vehicle kerb mass (3.2) plus

— ——the maximum authorized load mass (including driver) if it is equal or less than 180 kg;

— —-180 kg, if the maximum authorized load mass exceeds 180 kg but is less than or equal to 360 kg;

— —half of the maximum authorized load mass if this load mass exceeds 360 kg

[SOURCE: ISO/TR 8715:2001, 3.3]
4 Parameters, units and accuracy of measurements

Table 1TFable-+ shows parameters and their units and accuracy.

Table 1 — Parameters, units and accuracy of measurements

Parameter Unit Accuracy
Time s +0,1s
Distance m +0,1%
Air temperature °ceC +1°C |
Air pressure kPa +1kPa
Speed km/h +1%-% or +0,1 km/h |
whichever is greater
Mass kg +0,5 %
Tyre pressure kPa +1,5%
DC current A +£+0,3 %2 ‘
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Parameter Unit Accuracy

a For the DC current measurement, a wideband current meter or wideband ampere-hour
meter for operation in connection with pulsed power electronics is used. Any errors in the
DC electric energy measurement system isare less than 1 % of the reading or 0,3 % of full
scale.

5 Test conditions
5.1Vehicle conditions

The vehicle is loaded to the test mass according to the specification given for each test.

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

The viscosity of oils for the mechanical moving parts conforms to the specification of the vehicle
manufacturer.

The lighting, signalling and auxiliary devices are off, except those required for testing and usual day-time
operation of the vehicle.

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

The vehicle is clean, and the windows and air entries, not needed for the correct operation of the vehicle
and the drive system, are closed by the normal operating controls.

If batteries are to be operated at temperatures above ambient temperature, the driver follows the
procedure recommended by the vehicle manufacturer to keep the battery temperature within its
operating range.

The vehicle is driven over at least 300 km before the test(s) with the onboard fuel cell system.
The RESS is in the state of charge required for the test to be performed.

ISO 14687 and the equivalent regional standard appliesapply to the test fuel.

5.2 Atmospheric conditions

5.2.1 Ambient temperature and atmospheric pressure

The outdoor test is performed at an ambient temperature between 5 °C and 32 °C. Indoor tests are
performed at a room temperature between 20 °C and 30 °C. The atmospheric pressure is between 91 kPa
and 104 kPa. The tests are performed in the absence of rain and fog.

5.2.2 Air density

According to Formula (1)Eermula—{13;, the air density in the test does not change more than 7,5 %
compared with the air density in the reference conditions.

Air density calculation is obtained according to Formula (1)Eermula{1)::

dod, = dg x 221 B
Hg Hy Fr
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€]

do is the air density in reference conditions [dy = 1,189 kg/m3];

Hy isthe pressure during the test;

Hy is the pressure at reference conditions [Hy = 100 kPa];

Tr isthe absolute temperature during the test, in kelvins;

To isthe temperature at reference conditions [Ty = 293 K (20 °C)].

5.2.3 Wind speed

The average wind speed measured at a height of 1 m above the ground is less than 3 m/s. Gusts are less
than 5 m/s.

5.2.4 Relative humidity

The relative humidity is less than 95 % and the track is dry.
5.3 Track conditions

5.3.1 General conditions
The measurements are taken on a dry track, which can be either a straight track or a loop track. The

surface of the track is hard, smooth, clean and give good adhesion.
5.3.2 Straight track

The length of the measuring zone is at least 1 000 m.

The length of the launching track is long enough to achieve a stable speed 200 m ahead of the measuring
zone. The longitudinal slope on the measuring zone and on the last 200 m of the launching track does not
exceed 0,5 %. The longitudinal slope on the launching tracks does not exceed 4 %.

The transverse slope in the measuring zone does not exceed 3 %.

In order to reduce the influence of factors such as road slope and wind direction/speed, the acceleration
and the speed tests are executed in both directions of the test track in direct sequence, taking care to use
the same stretch of the track.

When conditions preclude performing the test in both directions, a single direction test is carried out as
in 5.3.45:34-,

5.3.3 Loop track

The length of the loop track is not less than 1 000 m. For calculating the speeds, the length of run is the
distance covered by the vehicle while it is being timed.
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