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Regul ati on No. 79

UNI FORM PROVI SI ONS CONCERNI NG THE APPROVAL OF VEHI CLES W TH
REGARD TO STEERI NG EQUI PMENT

1. SCOPE

1.1. This Regul ation applies to the steering equipnent of vehicles of
categories M N and O 1/

1.2. It does not cover steering equiprment with a purely pneumatic
transm ssi on.

1.3. The Regul ati on does not cover autononmous steering systenms. Unti
such tinme as harnoni sed provisions concerning data transm ssion
protocols are incorporated into the Regulation, Contracting
Parties may approve such systems for national use according to
national or other international requirenments or standards and by
applying the principles of annex 6 to this Regul ation.

1.4. Automatically conmanded steering systems nmay only be approved
for use in traffic situations bel ow a maxi mum speed of 50 km h
or for manoeuvring or parking operations.

1.5. Automatically commanded and corrective steering systens nay only
be approved where the driver retains overall control of the
vehicle and is required to remain alert to, or aware of, its
direction and path.

1.6. Ful | power steering systens fitted to trailers in which the
energy is transnmitted fromthe towi ng vehicle are not covered by
this Regulation until standards for the energy nedia connectors
have been agreed.

1.7. Electric control of full power steering systems fitted to
trailers, other than additional steering systens, is not covered
by this Regulation until 1SO 11992 has been anmended to include

requi renments for steering control functions(s) (see
paragraph 5.2.3.1.)

2. DEFI NI TI ONS
For the purposes of this Regulation

2.1. "Approval of a vehicle" neans the approval of a vehicle type
with regard to its steering equipnent.

1/ (As defined in annex 7 of the consolidated Resolution of the Construction
of Vehicles (RE3) (TRANS/ SC. 1/Wp2.9/78/Rev. 1/ Arend. 2) .
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2.

3.

3.

3.
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2.

3.

"Vehicle type" nmeans a vehicle which does not differ with
respect to the nanufacturer’s designation of the vehicle type
and in essential characteristics such as:

type of steering equipnment, steering control, steering
transmi ssion, steered wheels, and energy source.

"Steering equi pmrent” means all the equi pment the purpose of
which is to determne the direction of novement of the vehicle.

The steering equi pnent consists of:
The steering control

The steering transni ssion,

The steered wheel s,

The energy supply, if any.

"Steering control" nmeans the part of the steering equipnent
which controls its operation; it nay be operated with or without
direct intervention of the driver. For steering equiprment in
whi ch the steering forces are provided solely or partly by the
nmuscul ar effort of the driver the steering control includes al
parts up to the point where the steering effort is transforned
by mechanical, hydraulic or electrical neans;

"Steering transn ssion" neans all conponents which forma
functional link between the steering control and the road
wheel s.

The transmission is divided into two i ndependent functions:

The control transm ssion and the energy transm ssion
VWhere the term"transmssion " is used alone in this Regulation,
it means both the control transm ssion and the energy

transm ssion. A distinction is drawn between mechani cal

el ectrical and hydraulic transnission systens or conbinations
thereof, according to the nmeans by which the signals and/or
energy is transmtted.

"Control transm ssion" nmeans all conponents by means of which
signals are transmitted for control of the steering equi pment.

"Energy transni ssion" neans all conmponents by nmeans of which the
energy required for control/regulation of the steering function
of the wheels is transmtted.

" Aut ononpus steering" neans the function within a conpl ex

el ectronic control system which causes the vehicle to follow a
defined path or to alter its path without the need for a driver
or without the driver having to be alert to, or aware of, the
direction of the vehicle and which may achi eve this by
respondi ng to signalled information.
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"Aut omatically commanded steering” means the function within a
conpl ex el ectronic control system where actuation of the
steering system for the purpose of determ nation of the
direction of movenment of the vehicle may result from automatic
eval uation of signals initiated on board the vehicle but where
the driver is required to remain alert to and to be aware of the
direction and path of the vehicle.

"Corrective steering" neans the function within a conpl ex

el ectronic control system which responds to signals initiated on
board the vehicle to cause an automatic actuation of the
steering system or individual wheels of the system independent
of the driver, to assist in nmintaining the chosen course or to
correct steering errors.

Corrective steering also includes systens which warn the driver
of a deviation fromthe ideal path of the vehicle or of an
unseen hazard where the warning is transnmtted via the steering
control

"Steered wheel s" neans the wheels, the alignnment of which may be
altered directly or indirectly in relation to the |ongitudina
axis of the vehicle in order to determine the direction of
movenent of the vehicle. (The steered wheels include the axis
around which they are rotated in order to determne the
direction of movement of the vehicle);

"Energy supply" includes those parts of the steering equi pnent
which provide it with energy, control the energy and where
appropriate, process and store it. It also includes any storage
reservoirs for the operating nmediumand the return |ines, but

not the vehicle's engi ne (except for the purpose of

paragraph 5.3.2.1.) or its drive to the energy source.

"Energy source" neans the part of the energy supply, which
provi des the energy in the required form

"Energy reservoir" nmeans that part of the energy supply in which
the energy provided by the energy source is stored, for exanple,
a pressurised fluid reservoir or vehicle battery.

"Storage reservoir"” neans that part of the energy supply in
whi ch the operating mediumis stored at or near to the
at nospheric pressure, for exanple a fluid reservoir.

Steering paraneters

"Steering control effort" neans the force applied to the
steering control in order to steer the vehicle.

"Steering tine" nmeans the period of tine fromthe beginning of
the novenent of the steering control to the monment at which the
steered wheel s have reached a specific steering angle.




TRANS/ WP. 29/ GRRF/ 2002/ 5

page 6

2.4.3.

"Steering angl e" nmeans the angle between the projection of a

| ongi tudi nal axis of the vehicle and the line of intersection of
t he wheel plane (being the central plane of the wheel, normal to
the axis around which it rotates) and the road surface.

"Steering forces" nean all the forces operating in the steering
transm ssi on

"Mean steering ratio" neans the ratio of the angul ar

di spl acement of the steering control to the nmean of the swept
steering angle of the steered wheels for a full |ock-to-Iock
turn;

"Turning circle" nmeans the circle within which are | ocated the
proj ections onto the ground plane of all the points of the
vehicle, excluding the external mirrors and the front direction
i ndi cators, when the vehicle is driven in a circle;

"Nomi nal radius of steering control” means in the case of a
steering wheel the shortest dinension fromits centre of
rotation to the outer edge of the rim |In the case of any other
formof control it neans the distance between its centre of
rotation and the point at which the steering effort is applied.
If nmore than one such point is provided, the one requiring the
greatest effort shall be used.

Types of steering equi prent

Dependi ng on the way the steering forces are produced, the
foll owi ng types of equipnment are distinguished:

For notor vehicles:
"Main steering systenf neans the steering equi pment of a vehicle

which is mainly responsible for determi ning the direction of
travel. It may conprise

"Manual steering equi pnent” in which the steering forces result
solely fromthe nuscular effort of the driver

"Power assisted steering equipnent” in which the steering forces
result fromboth the muscular effort of the driver and the

energy supply (supplies).

Steering equipnment in which the steering forces result solely
fromone or nore energy supplies when the equipnment is intact,
but in which the steering forces can be provided by the nuscul ar
effort of the driver alone if there is a fault in the steering
(integrated power systens), is also considered to be power

assi sted steering equi pment;

"Ful | - power steering equipnment” in which the steering forces are
provi ded solely by one or nore energy supplies;

"Sel f-tracking steering equi pmrent” nmeans a system designed to
create a change of steering angle on one or nore wheels only
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when acted upon by forces and/or nonents applied through the
tyre to road contact.

"Auxiliary steering equi pment (ASE)" neans a systemin which the
wheel s on axl e(s) of vehicles of categories Mand N are steered

in addition to the wheels of the main steering equipnment in the

same or opposite direction to those of the main steering

equi prent and/or the steering angle of the front and/or the rear
wheel s may be adjusted relative to vehicle behaviour

For trailers:

"Sel f-tracking steering equi pmrent” neans a system designed to
create a change of steering angle on one or nore wheels only
when acted upon by forces and/or nmonments applied through the
tyre to road contact.

"Articul ated steering” means equi pment in which the steering
forces are produced by a change in direction of the tow ng
vehicle and in which the novenment of the steered trailer wheels
is firmy linked to the relative angle between the |ongitudina
axis of the towing vehicle and that of the trailer

"Sel f-steering"” neans equi prent in which the steering forces are
produced by a change in direction of the towing vehicle and in
whi ch the nmovement of the steered trailer wheels is firmy
linked to the relative angle between the |ongitudinal axis of
the trailer frame or a load replacing it and the |ongitudi na
axis of the sub-frame to which the axle(s) is (are) attached;

"Addi tional steering equipnent" nmeans an i ndependent system by
whi ch the steering angle of one or nore axle(s) of the steering
system can be influenced selectively for manoeuvring purposes.

Dependi ng on the arrangenment of the steered wheels, the
followi ng types of steering equi prment are distinguished:

"Front -wheel steering equiprment” in which only the wheels of the
front axle(s) are steered. This includes all wheels which are
steered in the sane direction.

"Rear -wheel steering equipnent” in which only the wheels of the
rear axle(s) are steered. This includes all wheels which are
steered in the same direction

"Mul ti-wheel steering equipnent” in which the wheels of one or
nmore of each of the front and the rear axle(s) are steered;

"All -wheel steering equipnment” in which all the wheels are
St eered;

"Buckl e steering equipnent” in which the noverent of chassis
parts relative to each other is directly produced by the
steering forces.
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2.6.

Types of steering transm ssion

Dependi ng on the way the steering forces are transnmitted, the
foll owing types of steering transnission are distinguished:

"Purely mechani cal steering transm ssion" means a steering
transm ssion in which the steering forces are transmtted
entirely by nmechanical neans.

"Purely hydraulic steering transni ssion” neans a steering
transm ssion in which the steering forces, somewhere in the
transm ssion, are transmtted only by hydraulic neans.

"Purely electric steering transm ssion" nmeans a steering
transm ssion in which the steering forces, somewhere in the
transm ssion, are transmtted only through electric means.

"Hybrid steering transnmi ssion" nmeans a steering transm ssion in
which part of the steering forces is transmtted through one and
the other part through another of the above mentioned neans.
However, in the case where any nechanical part of the

transmi ssion is designed only to give position feedback and is
too weak to transmit the total sum of the steering forces, this
system shall be considered to be purely hydraulic or purely

el ectric steering transm ssion

"Electric control |ine" neans the electrical connection which
provi des the steering control function to the trailer. It
conprises the electrical wiring and connector and includes the
parts for data conmunication and the electrical energy supply
for the trailer control transm ssion.

APPLI CATI ON FOR APPROVAL

The application for approval of a vehicle type with regard to
t he steering equi pment shall be submitted by the vehicle
manufacturer or by his duly accredited representative.

It shall be acconpani ed by the under nentioned documents in
triplicate, and by the follow ng particul ars:

a description of the vehicle type with regard to the itens
mentioned in paragraph 2.2. above; the vehicle type shall be
speci fi ed,;

a brief description of the steering equipnent with a di agram of
the steering equi pnent as a whole, showi ng the position on the
vehicl e of the various devices influencing the steering.

in the case of full power steering systens and systens to which
annex 6 of this Regulation applies, an overview of the system

i ndi cating the philosophy of the systemand the fail safe
procedures, redundanci es and warni ng systenms necessary to ensure
operation in the vehicle.
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The necessary technical files relating to such systens shall be
made avail able for discussion with manufacturer and the type
approval authority and/or technical service. Such files will be
di scussed on a confidential basis.

A vehicle representative of the vehicle type to be approved
shall be subnmitted to the technical service responsible for
conducti ng approval tests.

APPROVAL

If the vehicle submitted for approval pursuant to this

Regul ation nmeets all relevant requirenments given in this
Regul ati on, approval of that vehicle type with regard to the
steering equi pnent shall be granted.

The type approval authority shall verify the existence of
satisfactory arrangenents for ensuring effective control of the
conformty of production as given in paragraph 7. of this

Regul ation, before type approval is granted.

An approval nunber shall be assigned to each type approved. Its
first two digits (at present 02) shall indicate the series of
anmendnents i ncorporating the nost recent major technica
anmendnents made to the Regulation at the tine of issue of the
approval. The sane Contracting Party shall not assign this
nunber to another vehicle type or to the sanme vehicle type
subnmitted with different steering equi pment fromthat described
in the docunents required by paragraph 3.

Notice of approval or of extension or refusal of approval of a
vehicle type pursuant to this Regulation shall be conmuni cated
to the Parties to the 1958 Agreenent which apply this

Regul ation, by nmeans of a formconfornmng to the nodel in
annex 1 to this Regul ation.

There shall be affixed, conspicuously and in a readily
accessi bl e place specified on the approval form to every
vehicle confornming to a vehicle type approved under this
Regul ation, an international approval mark consisting of:
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4.4. 1. a circle surrounding the letter "E" followed by the
di stingui shing nunber of the country which has granted approval
2/

4.4. 2. the nunber of this Regulation, followed by the letter "R', a
dash and the approval nunber to the right of the circle
prescribed in paragraph 4.4.1

4.5, If the vehicle conforns to a vehicle type approved, under one or
nore other Regul ati ons annexed to the Agreenent, in the country
whi ch has granted approval under this Regulation, the synbol
prescribed in paragraph 4.4.1. need not be repeated; in such a
case the regul ati on and approval nunbers and the additiona
synmbol s of all the Regul ati ons under which approval has been
granted in the country which has granted approval under this
Regul ation shall be placed in vertical colums to the right of
t he synbol prescribed in paragraph 4.4.1

4.6. The approval mark shall be clearly |egible and shall be
i ndel i bl e.

4.7. The approval mark shall be placed close to or on the vehicle
data plate affixed by the manufacturer.

4.8. Annex 2 to this Regul ation gives exanples of arrangenents of
approval marks.

2/ 1 for Germany, 2 for France, 3 for Italy, 4 for Netherlands, 5 for Sweden
6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain,

10 for Yugoslavia, 11 for the United Kingdom 12 Austria, 13 for Luxenbourg,
14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,

18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal

22 for the Russian Federation, 23 for Geece, 24 for Ireland, 25 for Croatia,
26 for Slovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant),
31 for Bosnia and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The former Yugoslav
Republ i ¢ of Macedonia, 41 (vacant), 42 for the European Conmunity (Approvals
are granted by its menmber States using their respective ECE synbol),

43 for Japan, 44 (vacant), 45 for Australia, and 46 for Ukraine. Subsequent
nunbers shall be assigned to other countries in the chronol ogical order in
which they ratify or accede to the Agreenent Concerning the Adoption of

Uni form Techni cal Prescriptions for \Weel ed Vehicles, Equipnent and Parts
which can be Fitted and/or be Used on Weel ed Vehicles and the Conditions for
Reci procal Recognition of Approval Granted on the Basis of these
Prescriptions, and the nunbers thus assigned shall be conmuni cated by the
Secretary-Ceneral of the United Nations to the Contracting Parties to the

Agr eement .
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CONSTRUCTI ON PROVI SI ONS

Ceneral provisions

The steering system shall ensure easy and safe handling of the
vehicle up to its maxi mum desi gn speed or in case of a trailer
up to its technically permtted maxi num speed. There must be a
tendency to self-centre when tested in

accordance with paragraph 6.2. with the intact steering

equi pnent. The vehicle shall neet the requirenents of
paragraph 6.2. in the case of notor vehicles and of

paragraph 6.3. in the case of trailers. |If a vehicle is fitted
with an auxiliary steering system it shall also neet the

requi renents of annex 4. Trailers equipped with hydraulic
steering transm ssions shall conmply also with annex 5.

It nmust be possible to travel along a straight section of road
wi t hout unusual steering correction by the driver and w thout
unusual vibration in the steering systemat the maxi num design
speed of the vehicle.

The direction of operation of the steering control shal
correspond to the intended change of direction of the vehicle
and there shall be a continuous and nonotonic relationship
between the steering control deflection and the steering angle.
These requirenments do not apply to automatically commnded
steering, corrective steering or auxiliary steering equipnent.

The steering equi pnent shall be designed, constructed and fitted
in such a way that it is capable of withstanding the stresses
arising during nornmal operation of the vehicle, or conbination
of vehicles. The maxi num steering angle shall not be limted by
any part of the steering transm ssion unless specifically
designed for this purpose. Unless otherw se specified, it wll
be assuned that for the purpose of this regulation, not nore
than one failure can occur in the steering equi pnent at any one
time and two axles on one bogie shall be considered as one axle.

The effectiveness of the steering equipnent, including the

el ectrical control lines, shall not be adversely affected by
maghetic or electric fields. Confornmity with the technica
requi rements of Regul ation No. 10, to the amendnent in force at
the tine of Type Approval shall be denonstrated.

Steering transm ssion

Adj ust nent devices for steering geonetry nust be such that after
adj ust ment a positive connection can be established between the
adj ust abl e conmponents by appropriate | ocking devices.

Steering transm ssion which can be di sconnected to cover

di fferent configurations of a vehicle (e.g. on extendable seni -
trailers), nust have | ocking devices which ensure positive

rel ocati on of conmponents; where locking is automatic, there nust
be an additional safety lock which is operated manually.
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5.1.8.

5.2.3.

5.2.3. 1.

St eered wheel s
The steered wheels shall not be solely the rear wheels. This
requi renent does not apply to sem -trailers.

Ener gy supply

The sane energy supply may be used for the steering equi pment
and other systems. However in the case of a failure in any
system whi ch shares the sane energy supply steering shall be
ensured in accordance with the relevant failure conditions of
par agr aph 5. 3.

Control systenms - The requirements of annex 6 shall be applied
to the safety aspects of all electronic vehicle control systens
whi ch provide or formpart of the control transm ssion of the
steering function including those which utilise the steering
system for automatically commanded steering or corrective
steering. However, systens or functions, which use the steering
system as the neans of achieving a higher stability |eve

obj ective, are subject to annex 6 only insofar as they have a
direct effect on the steering system |If such systens are
provi ded, they shall not be deactivated during type approva
testing of the steering system

Speci al provisions for trailers

Trailers (with the exception of semi-trailers and centre-axle
trailers) which have more than one axle with steered wheels and
sem -trailers and centre-axle trailers which have at | east one
axle with steered wheels rmust fulfil the conditions given in
par agraph 6.3. below. However, for trailers with self-tracking
steering equi pment a test under Paragraph 6.3. is not necessary
if the axle load ratio between the unsteered and the self-
tracki ng axl es equals or exceeds 1.6. under all | oading

condi tions.

However for trailers with self-tracking steering equipnment, the
axle load rati o between unsteered or articulated steered axles
and friction-steered axles shall be at |east 1 under all | oading
condi tions.

If the towing vehicle of a vehicle conmbination is driving
straight ahead, the trailer and towi ng vehicle nust remain
aligned. If alignment is not retained automatically, the
trailer nmust be equipped with a suitable adjustment facility for
mai nt enance.

Connecti ons between the nmobtor vehicle and the trailer

The electrical control line shall conformto | SO 11992 and be a
poi nt-to-point type using the seven-pin connector according to

| SO 7638-1 or 7638-2:1997. The data contacts of the |SO 7368
connector shall be used to transfer information exclusively for
braki ng (including ABS) and runni ng gear (steering, tyres and
suspensi on) functions as specified in |1SO 1192. The braki ng and
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steering functions have priority and shall be nmaintained in the
normal and failed mbdes. The transm ssion of other running gear
i nformation shall not delay braking or steering functions. The
power supply, provided by the | SO 7638 connector, shall be used
exclusively for braking and runni ng gear functions and that
required for the transfer of trailer related information not
transmitted via the electric control |ine. The power supply for
all other functions shall use other neasures 3/.

5.2.3.2. Energy transni ssion between towi ng vehicle and trailer
see 1.6. of this Regulation:

Until standards have been agreed for connectors for transmtting
energy fromthe towing vehicle to the trailer, electrica

control of trailer steering systems and equi pnrent may only be
approved to this Regulation if the energy source for the trailer
steering equi pnent is wholly independent of the tow ng vehicle.

5. 3. Fai l ure provisions and perfornance
5.3.1. Gener a
5.3.1.1. For the purposes of this Regulation the steered wheels, the

steering control and all mechanical parts of the steering

transm ssion shall not be regarded as liable to breakage if they
are anmply di nensioned, are readily accessible for maintenance,
and exhibit safety features at |east equal to those prescribed
for other essential conponents (such as the braking system of
the vehicle. Were the failure of any such part would be likely
to result in loss of control of the vehicle, that part nust be
made of nmetal or of a material with equivalent characteristics
and rmust not be subject to significant distortion in normal
operation of the steering system

5.3.1.2. The requirenents of paragraphs 5.1.2., 5.1.3. and 6.2.1. shal
al so be satisfied with a failure in the steering equi pnent as
Il ong as the vehicle can be driven with the speeds required in
the respective paragraphs.

In this case paragraph 5.1.3. shall not apply for full power
steering systens when the vehicle is stationary.

5.3.1.3. Any failure in a transni ssion other than purely mechanical rmnust
clearly be brought to the attention of the vehicle driver as
given in paragraph 5.4. \Wen a failure occurs, a change in the
average steering ratio is permssible if the steering effort
given in paragraph 6.2.6. belowis not exceeded.

5.3.1.4. In the case where the braking system of the vehicle shares the
same energy source as the steering systemand this energy source
fails, the braking performance shall not drop bel ow the
prescri bed service brake performance, as given in annex 3 of
this Regulation, on the first brake application

3/ Until 1SO 11992 is updated to include steering nmessages electronic
comuni cation of trailer steering control is not yet applicable.



TRANS/ WP. 29/ GRRF/ 2002/ 5

page 14

5.3.1.5.

5.3.3.5.

In the case where the braking system of the vehicle shares the
same energy supply as the steering systemand this energy supply
fails, the braking performnce nust conply with the
prescriptions of annex 3 of this Regulation.

In the case of trailers the requirenments of paragraphs 5.2.2.
and 6.3.4.1. shall also be met when there is a failure in the
Steering system

Power assisted steering systens

Shoul d the engine stop or a part of the transnmission fails, with
the exception of those parts |listed in paragraph 5.3.1.1., there
shall be no i medi ate changes in steering angle. As long as the
vehicle is capable of being driven at a speed greater than

10 kmh then the requirenments given in paragraph 6., relating to
a systemwith a failure, shall be net.

Ful | power steering systens

The system shall be designed such that the vehicle cannot be
driven indefinitely at speeds above 10 km'h where there is any
fault which requires operation of the warning signal referred to
in paragraph 5.4.2.1.1.

In case of a failure within the control transm ssion, with the
exception of those parts listed in paragraph 5.1.4., it shall be
still possible to steer with the performance laid down in
paragraph 6. for the intact steering system

In the event of a failure of the energy supply of a contro
transm ssion system it shall be possible to carry out at | east
25 "figure of eight" manoeuvres, where each |loop of the figure
is 40 mdiameter at 10 kmih speed and at the performance |eve
given for an intact systemin paragraph 6.

The test manoeuvres shall begin at an energy storage |evel given
in paragraph 5.3.3.5.

In the event of a failure within the energy transm ssion, with
the exception of those parts listed in paragraph 5.3.1.1., there
shall not be any inmediate changes in steering angle. As |ong
as the vehicle is capable of being driven at a speed greater
than 10 kmh then the requirenents of paragraph 6. with a system
with a failure shall be nmet after the conpletion of at |east 25
"figure of eight" manoeuvres at 10 km'h m ni num speed, where
each I oop of the figure is 40 mdi aneter.

The test manoeuvres shall begin at an energy storage |evel given
i n paragraph 5. 3. 3.5.

The energy level to be used for the tests referred to in
paragraphs 5.3.3.3. and 5.3.3.4. shall be the energy storage
Il evel at which a failure is indicated to the driver

In the case of electrically powered systens subject to annex 6,
this level shall be the worst case situation outlined by the
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manuf acturer in the documentation submitted in connection with
annex 6 and shall take into account the effects of e.g.
tenperature and ageing on battery performance.

Warni ng signals

Ceneral provisions

Any fault which inpairs the steering function and is not
mechani cal in nature nust be signalled clearly to the driver of
t he vehicle.

Despite the requirenents of 5.1.2. the deliberate application of
vibration in the steering system nay be used as an additiona
i ndication of a fault condition in this system

In the case of a mptor vehicle, an increase in steering force is
considered to be a warning indication; in the case of a trailer
a nmechanical indicator is permtted.

If the same energy source is used to supply the steering system
and ot her systens, an acoustic or optical warning shall be given
to the driver, when the stored energy/fluid in the

energy/ storage reservoir drops to a level liable to cause an
increase in steering effort. This warning may be conmbined with
a device provided to warn of brake failure if the brake system
uses the sane energy source. The satisfactory condition of the
war ni ng device nmust be easily verifiable by the driver

Speci al provisions for full-power steering equi pment

Power - driven vehicles shall be capable of providing steering
failure and defect warning signals, as follows:

A red warning signal, indicating failures defined in
paragraph 5.3.1.3. within the main steering equipnent.

Were applicable, a yellow warning signal indicating an
electrically detected defect within the steering equi pment,
which is not indicated by the red warning signal

If a symbol is used, it nmust conply with the rel evant synbol as
defined in | SO 2575: 2000.

The warning signal (s) nentioned above shall |ight up when the

el ectrical equipnent of the vehicle (and the steering system is
energised. Wth the vehicle stationary, the steering system
shall verify that none of the specified failures or defects is
present before extinguishing the signal

Specified failures or defects which should activate the warning
signal nentioned above, but which are not detected under static
conditions, shall be stored upon detection and be displ ayed at
start-up and at all tines when the ignition (start) switch is in
the "on" (run) position, as long as the failure persists.
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5.4.3.

1

In the case where additional steering equipnent is in operation
and/ or where the steering angle generated by that equi pnment has
not been returned to normal driving position a warning signa
nmust be given to the driver

Provi sions for the periodic technical inspection of steering
equi pnent

The steering equi pnment shall be so designed that the mechanica
conmponents by which the function or effectiveness is influenced
by wear, corrosion or ageing can be checked w thout disassenbly
or if necessary can be checked with commonly used measuring

i nstruments, nethods or test devices.

It nmust be possible to verify in a sinple way the correct
operational status of those Electronic Systems, which have
control over steering. |If special information is needed, this
shall be made freely avail able.

At the tinme of Type Approval the neans inplenmented to protect
agai nst sinple unauthorised sinple nodification to the operation
of the verification neans chosen by the manufacturer

(e.g. warning signal) shall be confidentially outlined.

Alternatively this protection requirenent is fulfilled when a
secondary nmeans of checking the correct operational status is
avai l abl e.

TEST PROVI SI ONS

Ceneral provisions

The test shall be conducted on a |evel surface affording good
adhesi on.

During the test(s), the vehicle shall be |oaded to its
technically perm ssible maxi mum nmass and its technically
perm ssi bl e maxi mum | oad on the steered axle(s).

In the case of axles fitted with ASE, this test shall be
repeated with the vehicle loaded to its technically perm ssible
maxi mum mass and the axl e equi pped with ASE | oaded to its

maxi mum per i ssi bl e nass.

Before the test begins, the tyre pressures shall be as
prescri bed by the manufacturer for the mass specified in
par agraph 6.1.2. when the vehicle is stationary.

In the case of any systens that use electrical energy for part
or all of the energy supply, all performance tests shall be
carried out under conditions of actual or simulated electrica

| oad of all essential systems or systens conmponents which share
the sane energy supply. Essential systens shall conprise at

| east lighting systens, w ndscreen w pers, engine managenent and
br aki ng systens.



TRANS/ WP. 29/ GRRF/ 2002/ 5
page 17

Pr ovi sions for notor vehicles

It nmust be possible to |eave a curve with a radius of 50 mat a
tangent without unusual vibration in the steering equi prent at
the foll owi ng speed:

Category ML vehicles: 50 knfh
Category M2, M3, N1, N2 and N3 vehicles: 40 kmh or the maximm
design speed if this is bel ow the speeds given above.

When the vehicle is driven in a circle with its steered wheels
at approximately half |ock and a constant speed of at |east

10 kmih, the turning circle nust remain the same or becone
larger if the steering control is released.

During the neasurenent of control effort, forces with a duration
of less than 0.2 seconds shall not be taken into account.

The neasurenent of steering efforts on notor vehicles with
i ntact steering equipnent.

The vehicle shall be driven from straight ahead into a spiral at
a speed of 10 kmih. The steering control effort shall be
measured at the nom nal radius of the steering control until the
position of the steering control corresponds to turning radius
given in the table below for the particul ar category of vehicle
with intact steering. One steering novenent shall be made to
the right and one to the left.

The maxi mum permitted steering tine and the maxi mum permtted
steering control effort with intact steering equi pment are given
in the table below for each category of vehicle.

The neasurenment of steering efforts on notor vehicles with a
failure in the steering equi pnment.

The test described in paragraph 6.2.4. shall be repeated with a
failure in the steering equipnent. The steering effort shall be
measured until the position of the steering control corresponds
to the turning radius given in the table below for the
particul ar category of vehicle with a failure in the steering
equi pnent .

The maxi mum permitted steering tine and the maxi mum permtted
steering control effort with a failure in the steering equi pment
are given in the table below for each category of vehicle.
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Tabl e

STEERI NG CONTRCL EFFORT REQUI REMENTS

Vehicl e
Cat egory

| NTACT W TH A FAI LURE

Maxi mum
effort

(daN)

Ti me(s)

Tur ni ng
radi us

(m

Maxi num
effort

(daN)

Ti me(s)

Tur ni ng
radi us

(m

15

12

30

20

15

12

30

20

20

12 **/

45*/

20

20

12

30

20

25

12

40

20

AREEEE

20

Bl BIA(A D

12 **/

45*/

(o2] IE=N =N Wep) RSN SN

20

*/ 50
tracki ng equi pnent

*

6.

6.

6.

6.

*x/ or

3.

3. 1.

3. 2.

3. 3.

for

ful

rigid vehicles with 2 or

lock if 12mradius is not attainable.

Provi si ons for

trailers

The trailer

nmust travel

wi t hout

excessi ve deviation or

nore steered axles excluding self

unusual

vibration in its steering equi pnent when the towi ng vehicle is

travelling in a straight

line on a flat

and horizonta

road at a

speed of 80 kmih or the technically perm ssible maxi mum speed

i ndicated by the trailer
80 knl h.

Wth the towing vehicle and trailer

manuf act ur er

if this is less than

havi ng adopted a steady

state turn corresponding to a turning circle radius of 25 m

(see paragraph 2.4.6.) at
descri bed by the rearnost
Thi s manoeuvre shal
conditions but at a speed of 25 kmh = 1 kn'h
t he rearnost outer

measur ed.

manoeuvr es,
a speed of 25 knh

1 km' h shal

a const ant
out er

speed of 5 km h,
edge of the trailer

the circle
shal |l be

be repeated under the same

not

During these
edge of the trailer travelling at
nove outside the circle

descri bed at a constant speed of 5 kmih by nore than 0.7 m

No part

of the trailer

shal |

nove nore than 0.5 m beyond the

tangent to a circle with a radius of 25 mwhen towed by a

vehicle | eaving the circul ar
al ong the tangent
requir enent
circle to a point 40 malong the tangent.
trailer

shal |

nmust

ful fil

and travelling at
be nmet fromthe point the tangent

After

path described in paragraph 6. 3. 2.
a speed of 25 knth.

Thi s

neets the

poi nt the

the condition specified in paragraph 6. 3. 1.
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The annul ar ground area swept by the towi ng vehicle/trailer
conmbination with an intact steering system driving at no nore
than 5 kmh in a constant radius circle with the front outer
corner of the towi ng vehicle describing a radius of 0.67 X
vehi cl e conbination I ength but not less than 12.5 mis to be
measur ed.

If, with a fault in the steering system the nmeasured swept
annular width is > 8.3 m then this must not be an increase of
nore than 15 per cent conpared with the correspondi ng val ue
measured with the intact steering system

There shall not be any increase in the outer radius of the swept
annul ar wi dt h.

The tests described in paragraphs 6.3.2., 6.3.3. and 6. 3. 4.
shall be conducted in both clockw se and anti-cl ockw se
directions.

CONFORM TY OF PRODUCTI ON

The Conformity of Production Procedures shall conply with those
set out in the 1958 Agreement, Appendix 2

(E/ ECE/ 324 — E/ ECE/ TRANS/ 505/ Rev. 2), with the follow ng

requi renents:

The hol der of the approval nust ensure that results of the
conformty of production tests are recorded and that the annexed
docunments remain available for a period determ ned in agreenent
with the approval authority or technical service. This period
must not exceed 10 years counted fromthe tinme when production
is definitely discontinued.

The type approval authority or technical service which has
granted type approval may at any tine verify the conformty
control methods applied in each production facility. The norma
frequency of these verifications shall be once every two years.

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of a vehicle type pursuant to
this Regulation may be withdrawn if the requirenment laid down in
paragraph 7.1. is not conplied with or if sanple vehicles fai

to conply with the requirenments of paragraph 6. of this
Regul at i on.

If a contracting Party to the Agreenent applying this Regul ation
wi t hdraws an approval it has previously granted, it shal
forthwith so notify the other Contracting Parties applying this
Regul ation, by neans of a comunication formconformng to the
model in annex 1 to this Regulation.

MODI FI CATI ON AND EXTENSI ON OF APPROVAL OF THE VEHI CLE TYPE
Every nodification of the vehicle type shall be notified to the

approval authority which granted the approval. The approva
authority may then either:
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9.1. 2.

9. 3.

10.

11.

Consider that the nodifications made are unlikely to have an
appreci abl e adverse effect and that in any case the vehicle
still conmplies with the requirenments; or

Require a further test report fromthe technical service
responsi bl e for conducting the tests.

Confirmation or extension or refusal of approval, specifying the
alterations, shall be conmunicated by the procedure specified in
par agraph 4.3. above to the Parties to the Agreenent this
Regul at i on.

The approval authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof
the other Parties to the 1958 Agreenent applying this Regul ation
by means of a communication formconfornmng to the nmodel in
annex 1 to this Regul ation.

PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of the approval conpletely ceases to manufacture a
type of vehicle approved in accordance with this Regul ation, he
shall so informthe authority which granted the approval. Upon
recei ving the rel evant comuni cation that authority shall inform
thereof the other Parties to the 1958 Agreenment applying this
Regul ati on by means of a conmunication formconformng to the
nmodel in annex 1 to this Regulation.

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR
CONDUCTI NG APPROVAL TESTS AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the 1958 Agreenent applying this Regul ati on shal
conmuni cate to the United Nations Secretariat the names and
addresses of the technical services responsible for conducting
approval tests and of the administrative departnments which grant
approval and to which fornms certifying approval or extension or
refusal or withdrawal of approval, issued in other countries,
are to be sent.

Note by the secretariat: GRRF should consider if transitional provisions are

request ed.
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Annex 1
COVVUNI CATI ON

(Maximum format: A 4 (210 x 297 nm)

i ssued by: Nane of admnistration

Concerning: 2/  APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TELY DI SCONTI NUED

of a vehicle type with regard to steering equi pnment pursuant to
Regul ation No. 79

Appr oval No.
Ext ensi on No.

1. Trade nane or mark of vehicle ......... ... ... .. ... .. ... .......
2. Vehi Cl e type ..
3. Manufacturer’s name and address ............ ...
4, If applicable, nane and address of manufacturer's ..........

Fepresent ati Ve ... ... e
5. Brief description of the steering equipnment ................
5.1. Type of steering equi pment . ........ ...
5.2. Steering control ... ...
5.3. Steering transm SSi ON .. ... ...
5. 4. Steered wheel s .. ...

1/ Di sti ngui shing nunber of the country which has
grant ed/ ext ended/ ref used/ wi t hdr awn approval (see approval provisions in the
Regul ati on).
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5. 5. ENer gy SOUIMCe ... e

6. Results of tests, vehicle characteristics ..................

6.1. Steering effort required to achieve a turning circle of 12 m
radius with an intact systemand 20 mradius with a systemin
the failed condition ...... ... . . . . . . . . . . .

6.1.1. Under normal conditions ......... ... . . .. . ... ..

6.1.2. After failure of special equipment .........................

6. 2. Ot her tests required by this Regul ation
............................................ pass/fail 2/

6. 3. Adequat e docunentation in accordance with Annex 6 was supplied
in respect of the following parts of the steering system

7. Vehicl e submitted for approval on

8. Techni cal service responsible for conducting approval tests

9. Date of report issued by that service

10. Nunber of report issued by that service

11. Approval granted/extended/refused/ w thdrawn 2/

12. Position of approval mark on vehicle

13. Pl ace

14. Dat e

15. Si gnat ure

16. Annexed to this comunication is a |ist of documents in the

approval file deposited at the adm nistration services having
delivered the approval and which can be obtai ned upon request.

2/ Stri ke out what does not apply.
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Annex 2
ARRANGEMENTS OF APPROVAL MARKS

Model A
(See paragraph 4.4. of this Regul ation)

g

a2 79 R - 022439 ~ K

a=8 mmmnn

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to steering equi pment, been approved in the

Net herl ands (E4) pursuant to Regul ation No. 79 under approval No. 022439. The
approval number indicates that the approval was granted in accordance with the
requi rements of Regulation No. 79 incorporating the 02 series of anendnents.

Mbdel B
(See paragraph 4.5. of this Regul ation)

79 022439 2 am
31 011628

a=8 mmumn

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E4) pursuant to

Regul ations Nos. 79 and 31 */. The approval nunbers indicate that, at the
dates when the respective approvals were given, Regulation No. 79

i ncorporating the 02 series of anmendnents and Regul ation No. 31 included the
01 series of amendments.

*/ The second nunber is given nerely as an exanpl e.
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Annex 3

BRAKI NG PERFORMANCE FOR VEHI CLES USI NG THE SAME ENERGY SOURCE

TO SUPPLY STEERI NG EQUI PMENT AND BRAKI NG DEVI CE

If an energy source failure occurs,
on the first brake application shal
the tabl e bel ow

servi ce braking perfornmance
achi eve the values given in

Cat egory V (km h) m s? FdaN
ML 80 5.8 50
M2 and M3 60 5.0 70
N1 80 5.0 70
N2 and N3 60 5.0 70
After any failure in the steering equipnent, or the energy
supply, it shall be possible after eight full stroke actuations
of the service brake control, to achieve at the ninth
application, at |east the performance prescribed for the
secondary (emergency) braking system (see table bel ow).
In the case where secondary performance requiring the use of
stored energy is achieved by a separate control, it shall stil
be possible after eight full stroke actuations of the service
brake control to achieve at the ninth application, the residua
performance (see table bel ow).
SECONDARY AND RESI DUAL EFFI Cl ENCY
Cat egory V km h Secondary braking Resi dual braki ng
m s? m s?
ML 80 2.9 1.7
M2 60 2.5 1.5
MB 60 2.5 1.5
N1 70 2.2 1.3
N2 50 2.2 1.3
N3 40 2.2 1.3
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Annex 4
ADDI TI ONAL PROVI SI ONS FOR VEHI CLES EQUI PPED W TH ASE
General Provisions
Vehicles fitted with auxiliary steering equipnent (ASE) in
addition to the requirements given in the body of this
Regul ation shall also conply with the provisions of this Annex.
Speci fic Provisions
Transm ssi on

Mechani cal steering transni ssions
Paragraph 5.3.1.1. of this Regul ation applies.

Hydraulic steering transm ssions

The hydraulic steering transmn ssion nmust be protected from
exceedi ng the maxi mum permtted service pressure T.

Electric steering transni ssions

The electric steering transm ssion nust be protected from excess
energy supply.

Conbi nati on of steering transm ssions

A conbi nation of mechanical, hydraulic and electric
transmi ssions shall conmply with the requirenents specified in
paragraphs 2.1.1., 2.1.2. and 2.1.3. above.

Testing requirenments for failure

Mal function or failure of any part of the ASE (except for parts
not considered to the susceptible to breakdown as specified in
paragraph 5.3.1.1. of this Regulation) shall not result in a
sudden significant change in vehicle behaviour and the rel evant
requi renents of paragraphs 6. of this Regulation shall still be
met. Furthernore, it must be possible to control the vehicle

wi t hout abnormal steering correction. This shall be verified by
the follow ng tests:
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2.2.1.1. Circul ar

The vehi cl e shal
radius ,R, mand a speed ,v,
and the values given in the table bel ow

be driven into a test

circle with a
km h corresponding to its category

Vehi cl e category R 3/ v 1/ 2/
ML and N1 100 80
M2 and N2 50 50
M8 and N3 50 45

The failure shall be introduced when the specified test speed
has been reached. The test shall include driving in a clockw se
direction, and in a counter-clockw se direction

If the ASE is in a nechanically |ocked position at this

speci fied speed, the test speed will be nodified to correspond
to the maxi mum speed where the systemis functioning. Maximm
speed nmeans the speed when the ASE becones | ocked mnus 5 knfh

I f the dimensional characteristics of the vehicle inmply an
overturning risk, the manufacturer shall provide to the
Techni cal Service behaviour sinulation data denmonstrating a
| oner maxi mum safe speed for conducting the test. Then the
Technical Service will choose this test speed.

If, due to the configuration of the test site, the values of the
radii cannot be observed, the tests nmay be carried out on tracks
with other radii, (maximumvariation: ? 25% provided that the
speed is varied to obtain the transverse accel eration resulting
fromthe radius and speed indicated in the table for the
particul ar category of vehicle

Transi ent test

Until uniformtest procedures have been agreed, the vehicle
manuf acturer shall provide the technical services with their
test procedures and results for transient behavi our of the
vehicle in the case of failure.

Warning signals in case of failure.

Except for parts of ASE not considered susceptible to breakdown
as specified in paragraph 5.3.1.1. of this Regulation, the
following failure of ASE shall be clearly brought to the
attention of the driver.

A general cut-off of the ASE electrical or hydraulic control

Failure of the ASE energy supply.

A break in the external wiring of the electrical control if
fitted.




TRANS/ WP. 29/ GRRF/ 2002/ 5
page 27
Annex 5

PROVI SI ONS FOR TRAI LERS HAVI NG HYDRAULI C STEERI NG TRANSM SSI ONS

Ceneral provisions

Vehicles fitted with hydraulic steering transm ssion, in
addition to the requirenments given in the body of this
Regul ation shall also conply with the provisions of this annex.

Speci fic provisions

Performance of hydraulic Iines and hose assenblies.

The hydraulic lines of hydraulic transm ssion nust be capabl e of
wi t hstanding a pressure at |east four tines the maxi mum nor mal
service pressure (T) specified by the manufacturer. Hose
assenblies shall conply with | SO Standards 1402: 1984, 6605: 1986
and 7751:1983.

In systens dependent on an energy supply;

the energy supply nust be protected from excess pressure by a
pressure limting val ve which operates at the pressure T.

Protection of steering transm ssion,;
the steering transni ssion nmust be protected from excess pressure

by a pressure limting valve which operates at between 1.5 T
and 2.2 T.
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Annex 6

SPECI AL REQUI REMENTS TO BE APPLI ED TO THE SAFETY ASPECTS OF COWPLEX

2. 2.

2. 3.

ELECTRONI C VEHI CLE CONTROL SYSTEMS
GENERAL

Thi s annex defines the special requirenents for docunentation,
fault strategy and verification with respect to the safety
aspects of Conpl ex Electronic Vehicle Control Systens
(paragraph 2.3. below) as far as this Regulation is concerned.

This annex may al so be called, by special paragraphs in this
Regul ation, for safety related functions which are controlled by
el ectronic systen(s).

Thi s annex does not specify the performance criteria for "The
Systent but covers the nethodol ogy applied to the design process
and the information which nmust be disclosed to the technica
service, for type approval purposes.

This information shall show that "The System' respects, under
normal and fault conditions, all the appropriate perfornmance
requi renents specified el sewhere in this Regul ation

DEFI NI TI ONS
For the purposes of this annex,

"Safety concept" is a description of the neasures designed into
the system for exanple within the electronic units, so as to
address systemintegrity and thereby ensure safe operation even
in the event of an electrical failure.

The possibility of a fall-back to partial operation or even to a
back-up system for vital vehicle functions may be a part of the
safety concept.

"El ectronic control system' neans a conbination of units,
designed to co-operate in the production of the stated vehicle
control function by electronic data processing.

Such systems, often controlled by software, are built from

di screte functional conponents such as sensors, electronic
control units and actuators and connected by transm ssion |inks.
They may include mechanical, electro-pneumatic or electro-
hydraulic elenents. "The Systenl', referred to herein, is the
one for which type approval is being sought.

"Conpl ex el ectronic vehicle control systens" are those

el ectronic control systens which are subject to a hierarchy of
control in which a controlled function my be over-ridden by a
hi gher | evel electronic control systenf function

A function which is over-ridden becones part of the conplex
system
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"Hi gher-Level control" systens/functions are those which enpl oy
addi ti onal processing and/ or sensing provisions to nodify
vehi cl e behavi our by commandi ng variations in the norma
function(s) of the vehicle control system

This allows conplex systems to automatically change their
objectives with a priority which depends on the sensed

ci rcumst ances.

"Units" are the smallest divisions of system conponents which
will be considered in this annex, since these conbinations of
conmponents will be treated as single entities for purposes of
i dentification, analysis or replacenent.

"Transm ssion |inks" are the means used for inter-connecting
distributed units for the purpose of conveying signals,
operating data or an energy supply.

This equi prment is generally electrical but may, in sone part, be
mechani cal , [pneumatic] or hydraulic.

"Range of control" refers to an output variable and defines the
range over which the systemis likely to exercise control

"Boundary of functional operation" defines the boundaries of the
external physical limts within which the systemis able to
mai ntai n control

DOCUMENTATI ON
Requi rement s

The manufacturer shall provide a docunentation package which

gi ves access to the basic design of "The Systent and the neans
by which it is linked to other vehicle systens or by which it
directly controls output variables.

The function(s) of "The Systent and the safety concept, as laid
down by the manufacturer, shall be expl ai ned.

Docunentati on shall be brief, yet provide evidence that the
desi gn and devel opnent has had the benefit of expertise from al
the system fields which are invol ved.

For periodic technical inspections, the docunentation shal
descri be how the current operational status of "The Systeni can
be checked.

Docunent ati on shall be made available in two parts:

(a) The fornmal documentation package for the approval
containing the material listed in paragraph 3. (with the
exception of that of paragraph 3.4.4.) which shall be
supplied to the technical service at the tine of
subni ssion of the type approval application. This wll
be taken as the basic reference for the verification
process set out in paragraph 4. of this annex.

(b) Addi tional material and anal ysis data of
par agraph 3.4.4., which shall be retained by the
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3.3.2.

3.3.3.

3.3. 4.

manuf acturer, but made open for inspection at the tine of
type approval

Description of the functions of "The Systent

A description shall be provided which gives a sinple explanation
of all the control functions of "The Systenm and the nethods
enpl oyed to achi eve the objectives, including a statenment of the
mechani sm(s) by which control is exercised.

A list of all input and sensed variables shall be provided and
the wor ki ng range of these defined.

A list of all output variables which are controlled by "The
Systent shall be provided and an indication given, in each case,
of whether the control is direct or via another vehicle system
The range of control (paragraph 2.7.) exercised on each such
vari abl e shall be defined.

Limts defining the boundaries of functional operation
(paragraph 2.8.) shall be stated where appropriate to system
per f or mance.

System | ayout and schenatics
I nventory of components.

A list shall be provided, collating all the units of "The
Systent and mentioning the other vehicle systens which are
needed to achieve the control function in question

An outline schematic showi ng these units in conbination, shal
be provided with both the equi pment distribution and the
i nterconnections made cl ear

Functions of the units

The function of each unit of "The Systeni shall be outlined and
the signals linking it with other units or with other vehicle
systens shall be shown. This nay be provided by a | abelled

bl ock di agram or other schematic, or by a description aided by
such a di agram

| nt erconnecti ons

I nterconnections within "The Systent shall be shown by a circuit
diagramfor the electric transm ssion links, by a piping diagram
for pneumatic or hydraulic transm ssion equi pnment and by a
sinmplified diagrammatic | ayout for mechanical |inkages.

Signal flow and priorities

There shall be a clear correspondence between these transm ssion
links and the signals carried between Units.

Priorities of signals on nultiplexed data paths shall be stated,
wherever priority may be an issue affecting performance or
safety as far as this Regulation is concerned.
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Identification of units

Each unit shall be clearly and unambi guously identifiable

(e.g. by marking for hardware and narking or software output for
software content) to provide correspondi ng hardware and
docunent ati on associ ation

VWhere functions are combined within a single unit or indeed
within a single conputer, but shown in nultiple blocks in the

bl ock diagramfor clarity and ease of explanation, only a single
hardware identification marking shall be used.

The manufacturer shall, by the use of this identification,
affirmthat the equi pment supplied conforns to the correspondi ng
docunent .

The identification defines the hardware and software version
and, where the latter changes such as to alter the function of
the Unit as far as this Regulation is concerned, this
identification shall also be changed.

Saf ety concept of the nanufacturer

The manufacturer shall provide a statement which affirns that
the strategy chosen to achi eve "The Systeni objectives will not,
under non-fault conditions, prejudice the safe operation of
systems which are subject to the prescriptions of this
Regul ati on.

In respect of software enployed in "The Systent, the outline
architecture shall be explained and the design nethods and tools
used shall be identified. The manufacturer shall be prepared,

if required, to show sone evidence of the neans by which they
determ ned the realisation of the systemlogic, during the

desi gn and devel opnent process.

The Manufacturer shall provide the technical authorities with an
expl anation of the design provisions built into "The System' so
as to generate safe operation under fault conditions. Possible
design provisions for failure in "The Systenl' are for exanple:

(a) Fall-back to operation using a partial system
(b) Change-over to a separate back-up system

(c) Renmpval of the high level function
In case of a failure, the driver shall be warned for exanple
by warni ng signal or nessage display. Wen the systemis not
deactivated by the driver, eg. by turning the ignition (run)
switch to "off", or by switching off that particular function
if a special switch is provided for that purpose, the warning
shall be present as long as the fault condition persists.

If the chosen provision selects a partial performnce node of
operation under certain fault conditions, then these conditions
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shall be stated and the resulting limts of effectiveness
defi ned.

3.4.3.2. If the chosen provision selects a second (back-up) nmeans to
realise the vehicle control system objective, the principles of
t he change-over nechanism the logic and | evel of redundancy and
any built in back-up checking features shall be expl ained and
the resulting imts of back-up effectiveness defined.

3.4.3.3. If the chosen provision selects the renoval of the Hi gher Leve
Function, all the correspondi ng output control signals
associated with this function shall be inhibited, and in such a
manner as to linmt the transition disturbance.

3.4.4. The docunentation shall be supported, by an anal ysis which
shows, in overall terms, how the systemw || behave on the
occurrence of any one of those specified faults which will have
a bearing on vehicle control performance or safety.

This may be based on a Failure Mode and Effect Analysis (FVEA)
a Fault Tree Analysis (FTA) or any simlar process appropriate
to system safety considerations.

The chosen anal ytical approach(es) shall be established and
mai nt ai ned by the Manufacturer and shall be nade open for

i nspection by the technical service at the tinme of the type
approval

3.4.4.1. Thi s docunentation shall itenise the paraneters being nonitored
and shall set out, for each fault condition of the type defined
in paragraph 3.4.4. above, the warning signal to be given to the
driver and/or to service/technical inspection personnel

4, VERI FI CATI ON AND TEST

4.1. The functional operation of "The Systenf, as laid out in the
documents required in paragraph 3., shall be tested as foll ows:

4.1.1. Verification of the function of "The Systent
As the nmeans of establishing the normal operational |evels,
verification of the performance of the vehicle system under non-
fault conditions shall be conducted agai nst the manufacturer's
basi ¢ benchmark specification unless this is subject to a
speci fied performance test as part of the approval procedure of
this or another Regul ation.

4.1. 2. Verification of the safety concept of paragraph 3. 4.
The reaction of "The Systenmt shall, at the discretion of the
type approval authority, be checked under the influence of a
failure in any individual unit by applying correspondi ng out put
signals to electrical units or mechanical elenents in order to
simul ate the effects of internal faults within the unit.
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The verification results shall correspond with the docunented
sumary of the failure analysis, to a | evel of overall effect

such that the safety concept and execution are confirned as
bei ng adequate.




