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Intermedi ate Stage after discussion in the ad-hoc working group
"Electronic Steering (EST)" 11/2000 on 11'" and 12'" COctober 2000

Summary of draft amendments to ECE R79

Dr aft

Annex 5 Provisions for trailers having
hydraul i ¢ steering
transm ssi ons

Insert a new annex 6 to read:

Annex 6 Speci al requirenents to be
applied to the safety aspects
of conplex electronic vehicle
control systens

Paragraph 1.2 anend to read:

1.2 It does not cover steering
equi pnment with a purely
pneunmtic transni ssion.

Paragraph 1.2.1 and 1.2.2 shall be del eted

Paragraph 2.3.2 anend to read:

2.3.2 "Steering transni ssion" neans
all conmponents arranged between
the control and the wheels and
whi ch represent a functional
link between the latter and the
former.

The transm ssion is divided
into two_i ndependent functions:
The control transn ssion and
the enerqgy transm ssion.
Where the term "transm ssion
is used alone_in this
regulation, it neans both, the
control transm ssion and the
energy transm ssion. A
distinction is drawn between
nmechani cal, electrical and
hydraul i c transni ssion systens
or conbi nati ons thereof,
according to the neans by which
the signals and/or enerqgy is
transnmitted

Expl anati on
"purely" was omtted to open
the possibility of
combi nations of other systens

New requi renents according to
el ectronic systenms (sane as
for el. brake systemns)

"purely electric...purely
hydraulic.." omtted

omtting purely electric or
hydraulic transm ssion

Expl anati on of "contro
transm ssi on" and "energy
transm ssi on"
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Insert new paragraphs 2.3.2.1 and 2.3.2.2 to

2.3.2.1

2.3.2.2

r ead:

"Control transm ssion " means
all conmponents by neans of
which signals are transmtted
for control of the steering
equi pnent .

"Energy transmi ssion " neans
all conmponents by neans of
which the eneragy required for
control/regul ation of the
steering function of the wheels
is transmtted.

Paragraph 2.3.4.1, anend to read:

2.3.4.1

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

Insert a new paragraph 2.5.1.5 to read:

2.5.1.5

2.5.2.34

"Mai n steering systenl' means
the steering equipnent of a
vehicle which is mainly
responsi bl e for determning the
direction of travel

"Addi tional steering

equi pnment”, an i ndependent
system by which the steering
angl e of one or nore axle(s) of
the steering system can be

i nfluenced selectively for
manoeuvering purposes.

Paragraph 2.5.3.4, anend to read:

2.5.3.4

"Auxiliary steering equi prent
(ASE)" in which the wheels of
axl e(s) of vehicles of
categories Mand N are steered
in addition to the wheels of
the main steering equipnent in
the sane or opposite direction
to those of the main steering
equi pnent and/or the steering
angle of the front and/or the
rear wheels may be adj usted

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

Expl anati on of "contro
transm ssi on”

Expl anati on of "energy
transm ssion "

No further restrictions to
hydraulic or air systens

Expl anati on of "Main steering
equi pnment" additional to the
ot her systens

Speci al steering equi pnent
for e.g. oversized heavy
goods trailers

Expl anation in relation to
mai n steering equi pnent
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relative to vehicle behaviour.
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I nsert new paragraph 2.7 to read:

2.7 "Automatically commnded
steering” neans function within

a conpl ex Electronic Contro
Syst em where actuation of the
steering systemis nade for the
pur pose of determ nation of the
direction of novenent of the
vehicle with or without a
direct action of the driver,
resulting fromautomatic

eval uation of vehicle and/or
traffic information. *)

*) Foot not e:

Aut omatical ly conmanded
steering will only be approved
for systens of |ane guidance
for urban buses or for traffic
bel ow a speed of 50 knt h,
manoeuvering or parking
oper ati ons.

I nsert new paragraph 2.8 to read:

2.8 "Corrective steering"” nmeans an
automatic actuation of the
steering system or individua
wheel s of the system
i ndependent of the driver to
assi st in maintaining the
chosen course or to correct
steering errors.

| 2.9 Connecti on between tow ng
vehicle and trailer

"Electric control |ine" neans Expl anati on of wiring and
the electrical connection which connections

provi des the steering control

function to the trailer. It

conprises the electrical wiring

and connector and includes the

parts for data communi cation

and the el ectrical energy

supply for the trailer contro

transm ssi on.

N
llo
'_\
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"Point to point" neans a
topol ogy of a communi cation
network with only two units.
Each unit has an integrated
term nation resistor for the
communi cation |ine.

Paragraphs 5.1.1 and 5.1.1.2 anmend to read:

5.1.1

5.1.1.2

Par agraph 5. 1.

The steering system shal
ensure easy and safe handling
of the vehicle up to its
maxi num desi gn speed or in case
of atrailer uptoits
technically permtted maxi num
speed.

There nust 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
requi renents 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
meet the requirements of annex
4. Trailers equipped with
hydraul i c steering

transm ssions shall conply also
with Annex 5.

The steered wheels of the main
steering systemnust directly
follow the steering contro

defl ection. Verification can be
provi ded by neans of a test as
described under 6.2.5. This
requi renent does not apply to
automatically conmanded
steering or corrective steering
or under static conditions.

1.3 anend to_read:

5.1.1. 3.

Aut omatical |l y conmmanded
steering is pernmitted only when
the driver retains overriding
control

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

Clarification of connections

Requi renments nodi ficated
according to electric
steering systens

Oritting "trave
synchroni sati on"

Inserting "automatically
commanded steering”

Oritting "tine
synchroni sati on"
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| Par agr aphnumber 5.1.2.1 shall be del eted, For mal changi ng
text to be added to 5.1.2.

Paragraphs 5.1.3, 5.1.3.1, 5.1.3.2,
5.1.3.2.1,and 5.1.3.3 anend to

read:

5.1.3 Fai l ures:

5.1.3.1 Shoul d the engine stop or a Construction provisions for
part of the power assisted steering systens
steering equipnent fails with No i mmedi ate changes of
the exception of those parts steering angle in case of
listed in paragraph 5.1.4, failure

there shall be no immediate
changes in steering angle and
the vehicle shall neet the
requi renents of paragraph 6 for
the systemwith a failure as
long as the vehicle can be

driven with a speed of at | east
10 km h.

5.1.3.2 In case of a failure within the Failure test procedures
control transmission with the
exception of those parts listed
in paragraph 5.1.4, it shall be
still possible to steer with
the perfornmance laid down in
paragraph 6 for the intact
steering system

5.1.3.2.1 In the event of a failure of Failure test procedures
the energy supply of the
electric control transm ssion
starting fromthe nom nal val ue
of the energy |level, steering
shall be guaranteed at |east
for[50] alternate actuations of
the control device for ful
| ock-to-1ock turn of the wheels
with the performance of the
above paragraph. It should be
understood that during the
above test sufficient energy is
avail abl e in the energy
transm ssi on
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[5.1.3.3

[5.1.5

In case of a failure within the
energy transm ssion, with the
exception of those parts listed
in paragraph 5.1.4, there shal
be no i medi ate changes in
steering angle and the vehicle
shall neet, at least after [50]
alternate actuations of the
control device for full |ock-
to-lock turn of the wheels
statically, the requirenents of
par agraph 6.2.6 in case of

not or vehicles and of paragraph
6.3 in case of trailers as |long
as the vehicle can be driven
with a speed of at |east 10
km h. ]

Any fault which inpairs the
steering function and is

not mechanical in nature
nmust be signalled clearly
to the driver. If the
steering effort needed in
failled condition is bel ow
the value of the intact
condition of table shown in
par agraph 6.2, yellow
war ni ng signal nmay be used.
For steering effort needed
exceedi ng above val ues, it
shall be signalled by a red
warni ng signal. Despite the
requirenents of 5.1.1.1 the
del i berate application of
vibration in the steering
system nay be used as an
addi tional indication of a
fault condition in this
system ]

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

To be di scussed

Thi s paragraph will be
revised for a general chapter
"War ni ng Devices" by M.
Hochl ei t ner

Vi bration for the purpose of
signalling of a steering
equi pnent fault possible
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Insert a new paragraph 5.1.6 to read:

5.1.6

The effectiveness of the

st eering equi pnent, including
the electrical control |ines
shall not be adversely affected
by magnetic or electric fields.
Conformty with the technical
requirenents of regulation No.
10, 02 series of anendnents *)
shall be denonstrated.

*) European Communities Counci
Directive 72/ 245/ EEC, as
revised by Directive 95/54/EC

Paragraph 5.2.1.1.3 anend to read:

5.2.1.1.3

Par agraph 5.2.3.2

Except for ASE, automatically
conmmanded steering and

corrective steering, there nust
be a continuous and nonotonic

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

General requirenents
concerning EMC

Requi renents for automatic
steering

(Inmpul s side stick steering

relation between the steering

systens not perni ssible)

control deflection and the
steering angle.

amend to read

5.2.3.2

Trailers (with the exception of
sem -trailers and centre-axle
trailers) which have nore than
one axle with steered wheel s
and sem -trailers and centre-
axl e trailers which have at

| east one axle with steered
wheels nmust fulfil the
conditions given in paragraph
6.3 bel ow. However, for
trailers with self-tracking
equi pnment a test under

Par agraph 6.3 is not necessary
if the axle load ration between
the unsteered and the self-
tracki ng axles equal s or
exceeds 1.6 under all | oading
condi tions.

However for trailers with self-
tracking steering equipnent,
the axle load ratio between
unsteered or articul ated
steered axles and friction-
steered axles shall be at | east

Formal corrections due to
centre-axle trailers and
articul ated steered axles

M ni rum r equi renents for

| oad ration between
unsteered or articul ated
steered axles and friction
steered axles to ensure
lateral control and
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1 under all |oading conditons.

Insert a new paragraph 5.2.3.3 to read:

5.2.8.3

Par agraph 5.2.4.2

If the towing vehicle of a
towi ng vehicle/trailer
combination is driving straight
ahead, the trailer and tow ng
vehicle nust remain aligned in
one line. If alignnent is not
retai ned automatically, the
trailer nust be equipped with a
suitable adjustnment facility
for maintenance.

amend to read

5.2.4.2

I nsert new paragraphs 5.2.4.4 ..

5.2.4.4

5.2.4.4.1

The sane energy source nay be
used to supply the steering
equi pnent and systens ot her
than the braking device if,
when the fluid level in the
storage reservoir drops to a

I evel liable to cause an
increase in steering effort, an
acoustic or optical warning is
given to the driver; the
satisfactory condition of the
| anmp nust be easily verifiable
by the driver.

The sane requirenent al so
applies to the connection of
punps of other systems to the
storage reservoir of the

st eering equi pnent. However the
supply to the steering

equi pnment shall have priority
over the other systens which
are linked to the sane storage
reservoir.

5.3 to
r ead:

Speci al provisions for full-
power steering equi prment

War ni ng si gnal

A failure of the power supply,
sensors or other control

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

cornering stability

General requirements for
vehicle/trailer conbinations

General clause for the sane
energy source for other
systens than the steering
system (priority)

These paragraphs shoul d be
renunber ed.

(M. Bauer)

General provisions for

el ectric steering systens

New par agr aphs concer ni ng
war ni ng devices to be set hy
M . Hochl ei t ner
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| 5.2.4.4.2

el enents nust be detected by
the system and signalled to the
driver by a red warning signal
If a synmbol is used, it nust
conply with the relevant synbo
as defined in | SO 2575,

The warni ng signal mentioned
above shall |ight up when the
el ectrical equipnent of the
vehicle (and the steering
systen) is energised. Wth the
vehicle stationary, the
steering systemshall verify
that none of the specified
failures or defects are present
bef ore extinguishing the
signal. Specified failures or
defects which should activate
the warning signal nmentioned
above, but which are not
detected under static
conditions, shall be stored
upon detection and be displ ayed
at startup and at all tines
when the ignition (start)
switch is in the "on" (run)
position, as long as the
failure or defect persists.

The requirenments of Annex 6
shall be applied to the safety
aspects of conplex electronic
vehicle control systens which
provide or formpart of the
control transmi ssion of the
steering function or_utilise
the steering systemfor
automatically commanded
steering or corrective steering
However, systens or functions,
whi ch use the steering system
as the neans of achieving a

hi gher | evel objective, are
subject to Annex 6 only insofar
as they have direct effect on
the steering system I|f such
systens are provided, they
shall not be deactivated during
type approval testing of the
steering system

Connecti ons between the npotor Ref erence to rel evant
vehicle and the trailer standards to be clarified by

Dr. Brauni nger
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[5.3

[5.3.1

[5.3.2

The electrical control |ine
shall conformto |SO 11992-1
and 11992-2 and be a point-to-
poi nt type using the seven-pin
connector | SO 7638:1997. O her
information may al so be
transmitted over this line
provided that this confornms to
| SO 11992-3: 1998 and t hat
braki ng and steering functions
have priority and are

maei ntained in the nornmal and
fail ed nodes. The transni ssion
of other information shall not
del ay braking or steering
functions.

Provi sions for the periodic
techni cal inspection of
st eering equi pnents. ]

The steering equi pnment shall be
so designed, that the
conmponents of the steering

equi pnment of which the function
and efficiency is influenced by
wear, corrosion or ageing can
easily be checked. These
conmponents include in
particular all joints and bal
heads, drop arnms and deflection
| evers together with their
bearings, sleeves as well as
steering gear and their bearing
nount s.

It shall be possible, wthout

di sassenbling, to determne the
condition, function and
operation of the steering

equi pnent by means of visua

i nspection or, if necessary,
with commonly used nmeasuring or
test equi pnent. ]

For main steering equi pnent of
nmot or vehicl es and steering
equi pnment of trailers without
mechani cal transmi ssion between
the steering control and the
steered wheel s, a defined
steering control angle shal

|l ead to a defined steering
angle, with the vehicle

Par agr aphs concerni ng PTI
to be discussed at Dutch
French and UK authorities.

Par agr aphs concerni ng PTI
to be discussed at Dutch
French and UK authorities.

Par agr aphs concerni ng PTI
to be discussed at Dutch
French and UK authorities.
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stationary. Every fault, that
affects the steering function,
shall lead to a fault
i ndi cation according to
paragraph 2.3.7 of this
Regul ati on.

5.3.2 The main steering equi pnent of
notor_vehicles without
nechani cal
the steering control and the
mai n_steered wheels shall have
a static performance which
generates a predeternined
response to a defined steering
control
The requirenments of paragraph
5.3.2 above are considered to
be fulfilled when the
conpl et eness and operational
status of the system can be
verified by way of an on-
vehi cl e al phanuneric displ ay.
The i npl enmented protection
agai nst sinple mani pul ati on of
this display nmust be declared
during type approval

[5.3.3

5.3.3 It shall be possible to verify
in a sinple way, the correct
operational status of the
Conpl ex Electronic control

systen(s) which have contro

over steering.
If special information is
needed, this shall be nmade

freely available.]

I nsert new paragraphs 6.3.5 and 6.3.6 to
read:

6.3.5 The requirenents of 5.2.3.3
shall also be satisfied with a
failure in the steering

equi pnent .

6.3.6 The annul ar ground area swept
by the towing vehicle/trailer
conbination with an intact
steering system driving at no
nore than 5 knmfh in a constant
radius circle with the front

outer corner of the tow ng

transni ssi on _bet ween

angl e when stationary.]

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Cct ober

2000

Proposal by M. Brearl ey

Par agr aphs concerni ng PTI
to be discussed at Dutch
French and UK authorities.

Proposal by M. Brearl ey

Clarification for stability
of vehiclel/trailer
conbi nati ons

Special condition for trailer
curving under fault
condition. This should be
expl ained by the trailer

i ndustry (M. Schmdt).
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Amendnents to

vehicle describing a radius of
0,67 x vehicle conbination

length but not less than 12,5 m
is to be neasured.

If, with a fault in the in the
steering system the neasured
swept annular width is >8,3 m
then this nust not be an
increase of nore than 15%
conpared with the corrsponding
value neasured with the fault
free steering system

This test_nust be conducted in
both clockwi se and anti -

cl ockwi se directions.

Annex 5

The title shall be anended to read:

Provisions for trailers having hydraulic

steering transm ssions

Paragraph 1 anend to read:

1

Par agraph 2. 1.

Vehicles are not required to be
fitted with hydraulic steering
transm ssi ons.

1 anend to read

2.1.1

Paragraph 2.4 ..

The hydraulic Iines of
hydraul i ¢ transm ssi on nust be
capabl e of withstanding a
pressure at |east four tines

t he maxi mum normal service
pressure (T) specified by the
manuf act urer.

2.6.1 shall be del eted.

di scussion in the ad-hoc working group
I1/2000 on 11'" and 12'" Oct ober 2000

(Editorijial corrections by
M. Brearley)

Formal corrections omtting

“...purely...."
Onitting "...purely..."
Onitting "...purely..."

Speci al requirements for
tractor/trailer alignent
omtted (general requirenents
fixed in 5.2.3.3)
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New requirements to conplex electronic systens to be discussed

(The text of this annex is identical with the text of the porposed Annex CEL (al so
proposed for the ECE - Regul ation No. 13 Braking systens as annex 19) and di scussed
in the ECE - GRRF ad hoc working group EBS |l TRANS/ WP. 29/ GRRF/ 2000/ 10.):

| nsert a new annex 6, to read:

Annex 6

SPECI AL REQUI REMENTS TO BE APPLI ED TO THE SAFETY ASPECTS OF COMPLEX
ELECTRONI C VEHI CLE CONTROL SYSTEMS

1. GENERAL
This annex defines the special requirenments for
docunentation, fault strategy and verification with
respect to the safety aspects of Conplex 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
controll ed by electronic systen(s).
Thi s annex does not specify the performance criteria for
“The Systeni but covers the methodol ogy applied to the
desi gn process and the information which nust be
di scl osed to the technical service, for type approval
pur poses.
This information shall show that “The Systeni respects,
under normal and fault conditions, all the appropriate
performance requirenments specified elsewhere in this
Regul ati on.

2. DEFI NI TI ONS
For the purposes of this annex,

2. 1. “Safety concept” is a description of the nmeasures
designed into the system for exanple within the
el ectronic units, so as to address systemintegrity and
t hereby ensure safe operation even in the event of an
el ectrical failure.
The possibility of a fall-back to partial operation or
even to a back-up systemfor vital vehicle functions may
be a part of the safety concept.

2. 2. “El ectronic control systeni’ nmeans a conbi nation of
units, designed to co-operate in the production of the



Intermedi ate Stage after discussion in the ad-hoc working group
"Electronic Steering (EST)" 11/2000 on 11'" and 12'" Cct ober 2000
page 15

stated vehicle control function by electronic data
processi ng.

Such systens, often controlled by software, are built
fromdiscrete functional conmponents such as sensors,

el ectronic control units and actuators and connected by
transm ssion links. They may include nechanical,

el ectro-pneumatic or electro-hydraulic elements. “The
Systeni, referred to herein, is the one for which type
approval is being sought.

2. 3. “Conpl ex electronic vehicle control systens” are those
el ectronic control systens which are subject to a
hi erarchy of control in which a controlled function may
be over-ridden by a higher Ievel electronic control
system functi on.
A function which is over-ridden becones part of the
conpl ex system

2. 4. “Hi gher-Level control” systens/functions are those which
enpl oy additional processing and/or sensing provisions
to nodi fy vehicle behaviour by commandi ng variations in
the normal function(s) of the vehicle control system
This all ows conplex systens to automatically change
their objectives with a priority which depends on the
sensed circunstances.

2.5. “Units” are the small est divisions of system conponents
which will be considered in this annex, since these
conmbi nati ons of conmponents will be treated as single

entities for purposes of identification, analysis or
repl acement.

2. 6. “Transm ssion |inks” are the means used for inter-
connecting distributed units for the purpose of
conveyi ng signals, operating data or an energy supply.
This equi pment is generally electrical but may, in sone
part, be mechanical, [pneumatic] or hydraulic.

2. 7. “Range of control” refers to an output variable and
defi nes the range over which the systemis likely to
exerci se control.

2. 8. “Boundary of functional operation” defines the
boundari es of the
external physical limts within which the systemis able

to maintain control.
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3. DOCUMENTATI ON.

3. 1. Requi renment s
The manufacturer shall provide a docunentation package
whi ch gives access to the basic design of “The Systeni
and the neans by which it is linked to other vehicle
systems or by which it directly control sout put
vari abl es.
The function(s) of “The Systeni and the safety concept,
as laid down by the manufacturer, shall be expl ained.
Docunent ati on shall be brief, yet provide evidence that
t he design and devel opment has had the benefit of
expertise fromall the systemfields which are invol ved.
For periodic technical inspections, the docunentation
shal | describe how the current operational status of
“The Systeni can be checked.

3.1.1. Docunent ati on shall be made available in two parts:

(a) The formal docunentation package for the approval,
containing the material |listed in paragraph 3
(with the exception of that of paragraph 3.4.4.)
whi ch shall be supplied to the technical service
at the tinme of subm ssion of the type approval
application. This will be taken as the basic
reference for the verification process set out in
paragraph 4. of this annex.

(b) Addi ti onal material and anal ysis data of paragraph
3.4.4., which shall be retained by the
manuf acturer, but nmade open for inspection at the
time of type approval.

3. 2. Descri ption of the functions of “The Systent
A description shall be provided which gives a sinple
expl anation of all the control functions of “The Systent
and the nethods enpl oyed to achi eve the objectives,
i ncluding a statenent of the mechanisnm(s) by which
control is exercised.

3.2. 1. A list of all input and sensed variables shall be
provi ded and the working range of these defined.

3.2.2. 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
anot her vehicle system The range of control (paragraph
2.7.) exercised on each such variable shall be defined.

3.2.3. Limts defining the boundaries of functional operation
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paragraph 2.8.) shall be stated where appropriate to
system performance.

3. 3. System | ayout and schematics

3.3. 1. I nventory of conponents.
A list shall be provided, collating all the units of
“The Systent and nmentioning the other vehicle systens
whi ch are needed to achieve the control function in
questi on.
An outline schematic showing these units in conbination,
shall be provided with both the equi pment distribution
and the interconnections made cl ear.

3.3. 2. 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 may be
provi ded by a | abell ed bl ock di agram or other schemati c,
or by a description aided by such a diagram

3.3.3. I nt erconnecti ons
I nterconnections within “The Systent shall be shown by a
circuit diagramfor the electric transm ssion |inks, by
a piping diagram for pneumatic or hydraulic transm ssion
equi pnmrent and by a sinplified diagrammtic |ayout for
mechani cal |inkages.

3.3.4. 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 my be an issue affecting
performance or safety as far as this Regulation is
concer ned.

3.3.5. Identification of units
Each unit shall be clearly and unambi guously
identifiable (e.g. by marking for hardware and marki ng
or software output for software content) to provide
correspondi ng hardware and docunentati on associ ati on.
Where functions are combined within a single unit or
i ndeed within a single computer, but shown in nultiple
bl ocks in the block diagramfor clarity and ease of
expl anation, only a single hardware identification
mar ki ng shall be used.
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3.4.3. 1.

3.4.3. 2.

| f

The manufacturer shall, by the use of this
identification, affirmthat the equi pnment supplied
conforms 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 manufacturer

The manufacturer shall provide a statement which affirnms
that the strategy chosen to achieve “The Systent
objectives will not, under non-fault conditions,
prejudi ce the safe operation of systens which are

subj ect to the prescriptions of this Regul ation.

In respect of software enployed in “The Systent, the
outline architecture shall be explained and the design
met hods and tools used shall be identified. The

manuf acturer shall be prepared, if required, to show
sone evidence of the nmeans by which they determ ned the
realisation of the systemlogic, during the design and
devel opnent process.

The Manufacturer shall provide the technical authorities
with an explanation of the design provisions built into
“The Systeni so as to generate safe operation under
fault conditions. Possible design provisions for failure
in ‘The Systemi are for exanple:

(a) Fall-back to operation using a partial system

(b) Change-over to a separate back-up system

(c) Renoval of the high |evel function.

In case of a failure, the driver shall be warned for
exanmpl e by warning 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 |ong
as the fault condition persists.

If the chosen provision selects a partial performance
node of operation under certain fault conditions, then
t hese conditions shall be stated and the resulting
limts of effectiveness defined.

the chosen provision selects a second (back-up) neans
to realise the vehicle control system objective, the
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princi ples of the change-over nechanism the |logic and
| evel of redundancy and any built in back-up checking
features shall be explained and the resulting limts of
back-up effectiveness defi ned.

3.4.3.3. If the chosen provision selects the renoval of the Hi gher
Level Function, all the correspondi ng output control
signal s associated with this function shall be
i nhibited, and in such a manner as to limt the
transition disturbance.

3.4.4. The docunentation shall be supported, by an analysis
whi ch 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 contro
perfornmance or safety.

This may be based on a Failure Mode and Effect Anal ysis
(FMEA), a Fault Tree Analysis (FTA) or any simlar
process appropriate to system safety consi derations.

The chosen anal yti cal approach(es) shall be established
and mai ntai ned by the Manufacturer and shall be mde
open for inspection by the technical service at the tine
of the type approval.

3.4.4. 1. Thi s docunentation shall item se the paraneters being
noni tored 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/techni cal inspection personnel.

4. VERI FI CATI ON AND TEST

4. 1. The functional operation of “The Systeni, as laid out in
t he docunments required in paragraph 3., shall be tested
as follows:

4.1.1. Verification of the function of “The Systent
As the nmeans of establishing the normal operational
| evel s, verification of the performance of the vehicle
system under non-fault conditions shall be conducted
agai nst the manufacturer's basic benchmark specification
unless this is subject to a specified performance test
as part of the approval procedure of this or another
Regul ati on.

4. 1. 2. Verification of the safety concept of paragraph 3.4.
The reaction of “The Systeni shall, at the discretion of
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the type approval authority, be checked under the
influence of a failure in any individual unit by
appl yi ng correspondi ng output signals to electrical
units or mechanical elenments in order to sinulate the
effects of internal faults within the unit.

4.1.2.1. The verification results shall correspond with the
docunment ed sunmary of the failure analysis, to a |evel
of overall effect such that the safety concept and
execution are confirmed as bei ng adequat e.

B. JUSTI FI CATI ON

In accordance with the current drafting of ECE Regulation 79, with the exception of
auxiliary steering equipnents and hydraulic trailer steering systens, only such
steering systenms are able to grant approval in which there is a nechanica
connection between the steering control (steering wheel) and the steered wheels.
This restriction obstructs technical progress and has therefore been dropped in the
presented proposal. A possibility should be created allowi ng steering forces and/or
control functions to be transmtted by hydraulic and/or electrical neans. At
present, only pneumatic steering transm ssion are not taken into consideration for
conpressibility reasons.

Expanding the application range to non-mechanical steering transm ssion nade
necessary a series of amendnents to the regulation drafting particularly with regard
to definitions and requirements. Since, in a simlar way as with brake systems, not
only electrical transmission facilities but also electronic control functions need
to be taken into consideration, wherever possible, reference was nade to the
correspondi ng consultation results of the EBS group. It is thus planned to adopt the
annex to Regulation 13, concerning the exami nation of the safety concept of conplex
el ectronic systems, also in Regulation 79. In order to ensure conpatibility between
the towing vehicle and trailer, reference is made to the 1SO 11 992 where digita
data transmission is defined both for the braking functions as well as for the
steering functions.

Ful | - power control systens provide a far nore flexible spectrum to influence the
paranmeters of the steering system The steering system paramaters can be adapted to
different driving situations of the vehicle. As the full-power system has no direct
connection to the steered wheels, it nmust be designed with a high |evel of safety.
In case of a failure the functioning of the system has to be preserved.

The energy for the full-power systemis derived from energy sources which are either
driven directly by the engine of the vehicle or which transform the kinetic energy
of the rolling vehicle or another alternative energie source. As a consequence the
energy supply is directly connected to the functioning of the engine and the
avail abl e energy- reservoirs (e.g. electrical batteries, hydraulic reservoirs). The
reservoirs always have a restricted capacity, which is sufficient for a limted tine
only. A neans to ensure the driver of the availability of his vehicle systenms beyond
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the stopping of the energy sources is, to nmonitor the energy |evel of the
reservoirs, and to warn him well before they are depleted and there is sufficient
time left to bring the vehicle into the safe position

The safe position nmeans a condition, under which the vehicle can be parked in a
position in which it is ensured, that the vehicle can be left in a regular way
wi t hout causing any danger or undue inpedi nent for the environment or for other road
users. It is assunmed, that the parking of the vehicle in this position is perforned
by decision and in responsibility of the driver.

If the vehicle is inmpbilised due to other causes, not directly related to the

steering system it is not reasonable to require that the functionality of the
steering system nust be nmintained beyond that point.



