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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-governmentab—h—Haisor—with—1SO—alse—take—part—in—the—work—SO—collaborates—closely—with the

THOO—toico— OOt oy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting\*Publication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is rawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6469-2 |[was prepared by Technical Committee ISO/TC 22, Road/vehicles, Subcommittee SC 21,
Electrically gropelled road vehicles.

This second edition cancels and replaces the first edition (ISO6469:2:2001), which has been techn|cally
revised.

ISO 6469 cqnsists of the following parts, under the generalditle Electrically propelled road vehicles — Safety
specifications:

[Z)

— Part 1: Dn-board rechargeable energy storage system (RESS)
— Part 2: Vehicle operational safety means and protection against failures

— Part 3: Protection of persons againstelectric shock

iv © 1SO 2009 - All rights reserved
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Electrically propelled road vehicles — Safety specifications —

Part 2:
Vehicle operational safety means and protection against
failures

1 BScope

This|part of ISO 6469 specifies requirements for operational safety means~and protection against failures
related to hazards specific to electrically propelled road vehicles, including-battery-electric vehigles (BEVs),
fuel-gell vehicles (FCVs) and hybrid electric vehicles (HEVs), for the protection of persons inside| and outside
the Vehicle and the vehicle environment.

This|part of 1ISO 6469 does not apply to motorcycles and vehigles/not primarily intended as rgad vehicles,
suchl as material handling trucks or fork-lift trucks.

Requiirements related to internal combustion engine (ICE)y;systems of HEVs are not covered in this part of
ISO p469.

This|part of ISO 6469 applies only if the maximum working voltage of the on-board electricgl propulsion
system is lower than the upper voltage class B |imit (see 3.11).

This|part of ISO 6469 does not provide comprehensive safety information for manufacturing, maintenance and
repa|r personnel.

2 Normative references

The [following referenced ‘\documents are indispensable for the application of this document. For dated
references, only the .edition cited applies. For undated references, the latest edition of thg referenced
docyment (includingany amendments) applies.

ISO (11451 (all_parts), Road vehicles — Vehicle test methods for electrical disturbances from|narrowband
radigted electromagnetic energy

3 I | definiti

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

31
auxiliary electric system
on-board vehicle system, other than for vehicle propulsion, which operates on electric energy

3.2

battery-electric vehicle

BEV

electric vehicle with only a traction battery as the power source for vehicle propulsion

NOTE The abbreviation BEV is often shortened to EV.

© 1SO 2009 - All rights reserved 1
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3.3

drive direction control
device physically actuated by the driver for selecting the driving direction of the road vehicle (forward or

backward)
EXAMPLE

3.4

Lever or push-button switch.

driving-enabled mode
only operating mode in which the vehicle can be moved by its own propulsion system

3.5

electric driy
combination
power and V|

3.6
electrically
vehicle with

3.7

BEV operat
operating m
and possibly

3.8

e
of an electric motor and associated power electronics for the conversion of electric to.mechg
ce versa

propelled vehicle
bne or more electric drive(s) (3.5) for vehicle propulsion

ng mode
bde of a HEV (3.9), in which only the RESS (3.10) is used for energy supply for vehicle propu
auxiliary electric systems

fuel-cell vehicle

FCV
electric vehi

NOTE A

3.9
hybrid elecf
HEV

vehicle with

EXAMPLE

3.10
rechargeab
RESS
system that

EXAMPLE

tle with a fuel-cell system as the power source fof:vehicle propulsion

FCV may also have a RESS or another power source for vehicle propulsion.

ric vehicle
at least one RESS (3.10) and:one fuelled power source for vehicle propulsion

ICE or fuel-cell systems are typically types of fuelled power sources.

e energy storage_system
stores energy-for delivery of electric energy and which is rechargeable

Batteries, capacitors.

3.11

voltage class B
classification of an electric component or circuit as belonging to voltage class B, if its maximum working
voltage is > 30 Va.c.and < 1000V a.c., or>60V d.c. and < 1500 V d.c., respectively

NOTE

For more details, see ISO 6469-3.

nical

Ision
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4 Environmental and operating conditions

The requirements given in this part of ISO 6469 shall be met across the range of environmental and operating
conditions for which the electrically propelled vehicle is designed to operate, as specified by the vehicle
manufacturer.

NOTE See ISO 16750 for guidance.

5 Operational safety

5.1 | Propulsion system, power-on/power-off procedure

For {he power-on procedure of the vehicle propulsion system, at least two deliberate and distinttive actions
shalllbe performed in order to go from the power-off mode to the driving-enabled mode.

Onlylone action is required to go from the driving-enabled mode to the power-off mode.
A mapin switch function shall be an integral part of the power-on/power-off-procedure. If the power-on/off
procedure of the propulsion system is activated by the car key system, dt shall be designed acceprding to the

operptional safety design.

It shpll be indicated to the driver, continuously or temporarily, that’the propulsion system of thg electrically
propglled vehicles is ready for driving.

Afterl an automatic or manual turn-off of the propulsion system, it shall only be possible to reactiyate it by the
power-on procedure, as described.

NOTE If FCVs are deactivated by a main switch fufction, the fuel-cell system can remain active to perform certain
functjons as required by the system.

5.2 | Connection of the vehicle to an off-board electric power supply
If the on-board RESS of the vehicle propulsion system can be externally charged by the user, vehicle
movément by its own propulsion-system shall be impossible as long as the vehicle is physically ¢gonnected to

the qgff-board electric power supply (e.g. mains, off-board charger). This requirement does not refer to voltage
clasg A auxiliary electric systems.

5.3 | Driving

5.3.1 Indication-of reduced power

If th* electric propulsion system is equipped with a means to automatically reduce the vehicle propulsion

power, significant reductions should be indicated to the driver.
NOTE Such means could limit the effects of a fault in the propulsion system or of an excessive power demand by the
driver.

5.3.2 Indication of low energy content of RESS

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

© 1SO 2009 - All rights reserved 3


https://standardsiso.com/api/?name=c3b617e05d3616b3b81acf42849e2d5c

ISO 6469-2:2009(E)

a) It shall be possible to move the vehicle out of the traffic area using 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.

5.4 Driving backwards

If driving backwards is achieved by reversing the rotational direction of the electric motor, the following

requirements shall be met to prevent unintentional switching into reverse when the vehicle is in motion:

Switching bgtween the forward and backward (reverse) directions shall require
— either two separate actions by the driver, or

— if only g@ne driver action is required, a safety device shall allow the transition only wheh the vehic
stationary or moving slowly, as specified by the manufacturer.

If driving backwards is not achieved by reversing the rotational direction of the electric motor, Nation
International Standards or legal requirements for driving backwards for vehicles propelled by ICE shall ap

5.5 Parking

When leaving the vehicle, it shall be indicated to the driver whether the electric propulsion system is still i
driving-enabjed mode.

No unexpedted movement of the vehicle due to the electric\drive shall be possible after the driver
switched to {he power-off mode.

5.6 Electfomagnetic compatibility

5.6.1 Susgeptibility
All electric gnd electronic functions of electrically propelled vehicles, which could affect safe operation g
vehicle, shall be functionally tolerant of(the' electromagnetic environment to which the vehicle will normal
exposed. This includes fluctuating voltage and load conditions, and electric transients.

The vehicle ghall be tested accerding to the appropriate parts of ISO 11451. The reference field strength
be according to National or Intefnational Standards or legal requirements, but shall be at least 30 V/m.

5.6.2 Emissions

The vehicle ghall fulfil applicable National or International Standards (i.e. CISPR 12) or legal requirements.

le is

al or
Dly.

n the

has

f the
y be

shall

6 Protection against failures

6.1 Fail-safe design

The design of systems and components specific to electrically propelled vehicles shall consider fail-safe

design.

For example, electric drive and fuel systems shall be switched off and de-energized when deactivated.

4 © 1SO 2009 - All rights reserved
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6.2 First failure response

Measures shall be implemented to manage credible single-point failures.

6.3 Unintentional vehicle behaviour

Unintentional acceleration, deceleration and reversal of direction of a vehicle caused by single-point hardware
or software failures (first failures) in systems and components specific to electrically propelled vehicles shall
be minimized.

7 Pwner's guide or manual

Spegial attention shall be given in the owner's manual to aspects specific to the vehicle.

8 Marking

The |vehicle shall be marked in accordance with applicable National ef~International Standards or legal
requjrements.

9 Emergency response

The |manufacturer of the vehicle shall have informationavailable for safety personnel and/of emergency
resppnders with regard to dealing with accidents involving'a vehicle.

NOTE For example, guidance on appropriate emergency response can be found in SAE J2578.
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