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Paragraph 2.5., anmend to read:

“2.5.

“Transni ssion” nmeans the conbi nati on of conponents conprised
between the control and the brake and |inking them functionally.
The transni ssion nmay be nechanical, hydraulic, pneunatic, electric
or mxed. \Where the braking power is derived fromor assisted by a
source of energy independent of the driver, the reserve of energy
in the systemis likewi se part of the transm ssion

The transmission is divided into two i ndependent functions: the
control transmi ssion and the energy transni ssion. Wenever the term
“transmission” is used alone in this Regulation, it means both the
“control transnission” and the “energy transmi ssion”. The control
and supply lines between towi ng vehicles and trailers shall not be
consi dered as parts of the transm ssion.”

Insert new paragraphs 2.28. and 2.29., to read:

“2.28.

2.29.

“Aut omati cal |y conmanded braki ng” nmeans actuati on of the braking
systen(s) or brakes of certain axles, for the purpose of generating
vehicle retardation with or without a direct action of the driver,
resulting fromthe autonatic eval uation of on-board initiated

i nformati on.

“Sel ective braking” nmeans actuation of individual brake(s) by
automatic neans in which vehicle retardation is secondary to vehicle
behavi our nodification.”

Insert a new paragraph 5.1.5., to read:

"5.1.5.

The requirenents of annex 19 shall be applied to the safety aspects
of Conpl ex El ectronic Vehicle Control Systens which provide or form
part of the control transm ssion of the braking function or utilise
t he braking systen(s) for automatically comanded braki ng or

sel ective braking.

However, systens or functions, which use the braking systemas the
nmeans of achi eving a higher |evel objective, are subject to annex 19
only insofar as they have a direct effect on the braking system |If
such systens are provided, they nust not be deactivated during type
approval testing of the braking system”

Paragraph 5.2.1.8., anmend to read (footnote 5/ should be del eted):

"5.2.1.8.

The action of the service braking systemshall be distributed

bet ween t he wheels of one and the sane axle symetrically in
relation to the longitudinal nedian plane of the vehicle.
Conpensation and functions, such as anti-Ilock, which may cause
deviations fromthis synmetrical distribution, shall be decl ared.

[ Functions that enploy selective braking or automatically comrmanded
braking shall be subject to the requirenents of annex 19 to this
Regul ati on. ]
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Paragraph 5.2.2.5., anmend to read (footnote 7/ should be del eted):

5.2.2.5. The action of the service braking systemshall be distributed
bet ween t he wheels of one and the sane axle symetrically in
relation to the longitudinal mnedian plane of the vehicle.
Conpensation and functions, such as anti-Ilock, which may cause
deviations fromthis symmetrical distribution, shall be decl ared.
[ Functions that enploy selective braking or automatically commanded
braking shall be subject to the requirenents of annex 19 to this
Regul ati on. ]

Annex 2,

Insert a new paragraph 14.13., to read:

“14.13. Adequat e docunentati on according to annex 19 was supplied in respect
of the follow ng systen(s):

Annex 13,

Paragraph 4.1., footnote 12/, amend to read:

“12/ The manufacturer shall provide the Technical Service with docunentation
relating to the controller(s) which follows the format set out in annex 19.”

Insert a new annex 19, to read:

“Annex 19

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

1. GENERAL

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

This annex nay 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 Systeni
but covers the met hodol ogy applied to the design process and the

i nformation which nust be disclosed to the technical service, for type
approval purposes.
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2.1.

2.2.

2. 3.

2. 4.

2.5.

2. 6.

This informati on shall show that “The Systenf respects, under norna
and fault conditions, all the appropriate perfornmance requirenents
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 systemfor vital vehicle functions may be a part of the safety
concept .

“El ectronic control systeni neans a conbination of units, designed to
co-operate in the production of the stated vehicle control function by
el ectroni c data processing.

Such systens, often controlled by software, are built fromdiscrete
functi onal conponents such as sensors, electronic control units and
actuators and connected by transm ssion links. They may include
nmechani cal , el ectro-pneunmatic or el ectro-hydraulic el enents.

“The Systenm’, referred to herein, is the one for which type approval
i s being sought.

“Conpl ex el ectroni c vehicle control systens” are those el ectronic
control systens which are subject to a hierarchy of control in which a
controll ed function may be over-ridden by a higher level electronic
control systenifunction.

A function which is over-ridden becones part of the conplex system

“H gher-Level control” systens/functions are those which enpl oy
addi ti onal processing and/or sensing provisions to nodify vehicle
behavi our by conmandi ng variations in the normal function(s) of the
vehicl e control system

This all ows conpl ex systens to automatically change their objectives
with a priority which depends on the sensed circunstances.

“Units” are the smallest divisions of system conponents which will be
considered in this annex, since these conbinations of conponents will
be treated as single entities for purposes of identification, analysis
or repl acenent.

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




2.7.

2.8.

3. 1.

3.1. 1.

3. 2.

3.2. 1.
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This equi prent is generally electrical but may, in some part, be
nmechani cal, pneunatic 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 linmts within which the systemis able to naintain
control

DOCUMENTATI ON
Requi renent s

The manufacturer shall provide a docunentati on package whi ch gives
access to the basic design of “The Systenf and the means by which it
is linked to other vehicle systens or by which it directly controls
out put vari abl es.

The function(s) of “The Systenf 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 design and
devel opnent has had the benefit of expertise fromall the system
fields which are invol ved.

For periodic technical inspections, the docunentation shall describe
how t he current operational status of “The Systeni can be checked.

Docunent ati on shall be nade 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.) which shall be supplied to the technica
service at the time of subm ssion of the type approva
application. This will be taken as the basic reference for the
verification process set out in paragraph 4. of this annex.

(b) Additional naterial and analysis data of paragraph 3.4.4.
whi ch shall be retained by the manufacturer, but nade open for
i nspection at the time of type approval.

Description of the functions of “The Systenf

A description shall be provided which gives a sinple explanation of
all the control functions of “The Systenf and the met hods enpl oyed to
achi eve the objectives, including a statement of the mechanisn{s) by
whi ch control is exercised.

Alist of all input and sensed variabl es shall be provided and the
wor ki ng range of these defi ned.
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3.2. 2.

3.2.3.

3. 3.

3.3. 1.

3.3. 2.

3.3.3.

3.3. 4.

3.3.5.

Alist of all output variables which are controlled by “The Systent
shal | 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 variable shall be
def i ned.

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

System | ayout and schenmatics
I nventory of conponents

Alist shall be provided, collating all the units of “The Systeni and
nmentioni ng the other vehicle systens which are needed to achieve the
control function in question.

An outline schematic showi ng these units in conbination, shall be
provided with both the equi pnent distribution and the interconnections
nmade 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 may be provided by a | abelled bl ock di agram or
ot her schematic, or by a description aided by such a di agram

| nt erconnecti ons

I nterconnections within “The Systeni shall be shown by a circuit
diagramfor the electric transm ssion |inks, by a piping diagram for
pneumati ¢ or hydraulic transm ssion equi prment and by a sinplified
diagrammati c | ayout for mechanical |inkages

Signal flow and priorities

There shall be a cl ear correspondence between these transm ssion |inks
and the signals carried between Units.

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

Identification of units

Each unit shall be clearly and unanbi guously identifiable (e.g. by
mar ki ng for hardware and marking or software output for software
content) to provide correspondi ng hardware and docunentati on
associ ati on.



3.3.5. 1.

3. 4.

3.4.1.

3.4.2.

3.4.3.

3.4.3. 1.

3.4.3. 2.
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Where functions are conbined within a single unit or indeed within a
singl e conmputer, but shown in rultiple blocks in the bl ock diagram for
clarity and ease of explanation, only a single hardware identification
mar ki ng shal |l be used.

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

The identification defines the hardware and sof tware versi on 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 nmanufacturer

The manufacturer shall provide a statenent which affirns that the
strategy chosen to achi eve “The Systeni objectives will not, under
non-fault conditions, prejudice the safe operation of systens which
are subject to the prescriptions of this Regul ation

In respect of software enployed in “The Systeni, the outline
architecture shall be explained and the design nethods and tool s used
shall be identified. The manufacturer shall be prepared, if required,
to show sone evidence of the means by which they deternined the
realisation of the systemlogic, during the design and devel opnent
process.

The Manufacturer shall provide the technical authorities with an

expl anati on of the design provisions built into “The Systenf so as to
generate safe operation under fault conditions. Possible design
provisions for failure in ‘The Systeni are for exanple:

(a) Fal | -back to operation using a partial system
(b) Change-over to a separate back-up system
(c) Rermoval of the high | evel function.

In case of a failure, the driver shall be warned for exanple by
war ni 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

provi ded for that purpose, the warning shall be present as long as the
fault condition persists.

I f the chosen provision selects a partial performance node of
operation under certain fault conditions, then these conditions shal
be stated and the resulting linmts of effectiveness defined.

I f the chosen provision selects a second (back-up) nmeans to realise
the vehicle control system objective, the principles 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 defined.
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3.4.3.3. If the chosen provision selects the renmoval of the H gher Level
Function, all the correspondi ng output control signals associated with
this function shall be inhibited, and in such a manner as to limt the
transition disturbance.

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

This may be based on a Failure Mdde and Effect Analysis (FMEA), a
Fault Tree Analysis (FTA) or any simlar process appropriate to system
saf ety consi derati ons.

The chosen anal ytical approach(es) shall be established and nai ntai ned
by the Manufacturer and shall be nade open for inspection by the

techni cal service at the tine of the type approval

3.4.4.1. Thi s docunmentation shall itenise the paraneters being nonitored and
shal | 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 Systeni, as laid out in the docunents
required in paragraph 3., shall be tested as foll ows:

4.1. 1. Verification of the function of “The Systent
As the neans of establishing the normal operational |evels,
verification of the performance of the vehicle systemunder non-fault
conditions shall be conducted agai nst the nmanufacturer's basic
benchmar k 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 the type
approval authority, be checked under the influence of a failure in
any individual unit by applying corresponding output signals to

el ectrical units or mechanical elenents in order to sinulate the
effects of internal faults within the unit.

4.1.2. 1. The verification results shall correspond with the docunented sumary

of the failure analysis, to a level of overall effect such that the
saf ety concept and execution are confirnmed as being adequate.




