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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Electrically propelled mopeds and motorcycles — Safety
specifications —

Part 2:
Vehicle operational safety

1 (Scope

Thif document specifies requirements for operational safety means and protectieh agaigst failures
reldted to hazards specific to any kind of electrically propelled mopeds and m@torcycles when used in
norpmal conditions.

It i applicable only if the maximum working voltage of the on-board eléctrical circuit does[not exceed
1 000 V alternating current (a.c.) or 1 500 V direct current (d.c.).

This document does not provide comprehensive safety informatieh for manufacturing, mpintenance
and/repair personnel.

Thif document does not consider specific aspects of driving automation features.

NOTE For definition of the term “driving automation features”, see SAE ]3016.

2 |Normative references

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

[SO[11451 (all parts), Road vehicles'— Vehicle test methods for electrical disturbances from narrowband
radjated electromagnetic energy
3 |Terms and definitions
For|the purposes.@f this document, the following terms and definitions apply.

[SO|and IEC maintain terminology databases for use in standardization at the following addyesses:

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

— |IEC Electropedia: available at https://www.electropedia.org/

3.1
driving-enabled mode
operating mode in which the vehicle can be moved by its own propulsion system (3.13) by one action

Note 1 to entry: Examples for this action are: rev up the throttle grip, activation of an equivalent control, release
of the brake system.

[SOURCE: ISO 6469-2:2022, 3.5, modified — Note 1 to entry modified.]

©1S0 2022 - All rights reserved 1
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3.2

electric drive

combination of traction motor, power electronics and their associated controls for the conversion of
electric to mechanical power and vice versa

[SOURCE: ISO 6469-3:2021, 3.13]

3.3

electrically propelled vehicle

EV

vehicle with one or more electric drive(s) (3.2) for vehicle propulsion

[SOURCE: ISO 6469-2:2022, 3.6]

3.4
fuel cell stack
assembly df two or more fuel cells that are electrically connected

[SOURCE: ISO 6469-3:2021, 3.20]

3.5
fuel cell system
system, tylpically containing the following subsystems: fuel cell stack’(3.4), air processing, [fuel
processing, thermal management, water management, and their contfol

[SOURCE: ISO 6469-2:2022, 3.10]

3.6
fuel cell ve¢hicle
FCV
electrically|propelled vehicle (3.3) with a fuel cell system(3.5) as the power source for vehicle propul$ion

Note 1 to enjtry: An FCV may also have a rechargeable enérgy storage system (RESS) (3.7) or another power sofirce
for vehicle gropulsion.

[SOURCE: ISO 6469-2:2022, 3.11]

le energy storage system

rechargealle system that stores energy for the delivery of electric energy
EXAMPLE Batteries, capacitors.
[SOURCE: IISO 6469-2:2022, 3.13, modified — "for the electric drive" was deleted.]

3.8
auxiliary electric system

Veh]cle Syc em, otherthan forvehicle prnpn]mnnl that npnrnfpc on-electric nnprgy

[SOURCE: ISO 6469-2:2022, 3.1]

39

case A

connection of an electrically propelled vehicle (EV) (3.3) to the supply network with a plug and cable
permanently attached to the EV

[SOURCE: ISO 6469-2:2022, 3.2]
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3.10

case B

connection of an electrically propelled vehicle (EV) (3.3) to the AC supply network with a cable assembly
detachable at both ends

[SOURCE: ISO 6469-2:2022, 3.3]

3.11

case C

connection of an electrically propelled vehicle (EV) (3.3) to the AC supply network utilizing a cable and
vehicle connector (3.17) permanently attached to the EV charging station

[SOPURCE: ISO 6469-2:2022, 3.4]

3.12
makimum working voltage
highest value of AC voltage RMS or of DC voltage that can occur under any normaloperating|conditions
accprding to the manufacturer's specifications, disregarding transients andmipples

[SOPURCE: ISO 6469-3:2021, 3.26]
3.13

/) (3.3)

e (EV) (3.3)

‘minals for

2l 'S
venrere-connecrot

part of a vehicle coupler (3.15) integral with, or intended to be attached to, one flexible cable

[SOURCE: ISO 6469-2:2022, 3.16]

3.18

vehicle power supply circuit

voltage class B (3.19) electric circuit which includes all parts that are galvanically connected to the
vehicle inlet (3.14) [case B (3.10), case C (3.11)] or the plug [case A (3.9)] and that is operational when
connected to an external electric power supply

[SOURCE: ISO 6469-2:2022, 3.18]

©1S0 2022 - All rights reserved 3
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3.19

voltage class B
classification of an electric component or circuit with a maximum working voltage (3.12) of (>30 and
<1 000) V a.c. (rms), or (>60 and <1 500) V d.c., respectively

[SOURCE: 1
3.20

SO 21498-1:2021, 3.18]

single-point failure

system fail

ure caused by the failure of only one of its constituent items

[SOURCE: I

3.21
state of ch
SOC
available ¢
a percenta

[SOURCE: 1

4 Abbr

—

EV eld

SOC sta

RESS re

FCV fug

5 Envirn

The requi
operation
by the vehi

[«

NOTE

6 Oper

6.1 Gen

Measures

Jee the ISO 16750 series, ISO 21498-1 and the ISO 19453 series for guidance.

U 06409-2:24U24, 5.14]

arge

hpacity of a rechargeable energy storage system (RESS) (3.7) or RESS subsysfemm expresse
be of rated capacity

SO 6469-1:2019, 3.26]

bviated terms

ctrically propelled vehicle
te of charge
ichable energy storage system

] cell vehicle

onmental and operational conditions

‘ements given in this document shall be met across the range of environmental
| conditions for which the-&lectrically propelled vehicle is designed to operate, as speci
cle manufacturer.

tional safety

bral

shall* be implemented to manage credible single-point failures specific to electrig

] as

and
fied

ally

albiclac
1=

propelled ¥

TITCTIC ST

Examples for measures that address single-point failures are:

— norma

— norma

lly open switches;

lly closed fuel valves.

6.2 Driving-enabled/disable mode

Movement of the vehicle by its propulsion system shall be possible only in the driving-enabled mode.

To switch the propulsion system from shut-off condition to driving-enabled mode, atleast two deliberate
and distinctive actions shall be necessary.
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Only one action is required to go from driving-enabled mode to driving disable mode.

A main switch function and its actuation are required to activate and to deactivate the propulsion
system. It shall be designed according to 6.1.

The vehicle shall indicate to the rider that the propulsion system is in driving-enabled mode.

For reactivation of the propulsion system after its automatic or manual shut-off, the requirements for
activating the driving-enabled mode shall apply.

If FCVs are deactivated by a main switch function, the fuel-cell system may remain active to perform

cer

If the vehicle is not in the driving-enabled mode, the power sources of the propulsion syste

cell
6.3

6.3

If t
pro

NOT
by t

6.3

Ifa
ene
low]
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6.3

If d
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To s

. L. ey 3 Al tl i
arT Tarc oS asTequImT CO Uy tIIC—S Yy STCTIT,

system, RESS) may be active.
Driving partially

1 Indication of reduced propulsion power

he electric propulsion system is equipped with a means to, automatically reduce t{
pulsion power, it is recommended to indicate significant reductions to the rider.

E Such means could limit the effects of a fault in the propulsion system or of an excessive poj
he rider.

2 Low energy content of RESS

low state of charge (SOC) in the RESS has a relevant impact on vehicle driving perform
gy content of the RESS shall be indicated totHe rider, (e.g. a visual or audible signal). At th|
SOC specified by the vehicle manufacturer, the vehicle shall meet the following requiren;

the vehicle shall be capable of being driven out of the traffic area using its own propulsi

a minimum energy reserve shall still be available for the lighting system when t
independent energy storage for the auxiliary electric systems. Please note that natio
International Standards or)regulations can specify requirements for these situations.

3 Driving backwards

riving backwards is achieved by reversing the rotational direction of the electric
wing requirenients shall be met to prevent unintentional switching into reverse when
motion:

witch.-between the forward and backward (reverse) directions, either:

I (e.g. fuel

he vehicle

wer demand

hnce, a low
e indicated
ents:

n system;

here is no
nal and/or

motor, the
the vehicle

two separate actions by the rider shall be required; or

— if only one rider action is required, a safety device shall allow the transition only when the vehicle

is stationary or moving slowly, as specified by the manufacturer.

The vehicle shall indicate the selected drive direction to the rider.

6.4

Parking

When the rider is leaving the vehicle, it shall be indicated whether the electric propulsion system is still
in the driving-enabled mode.
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