AMEVSC-04-07e

Working document —2meeting
Updating of document AMEVSC-04-01e with the additad document AMEVSC-04-05e
Revisions made during the meeting highlighted ilfoye

Revisions made after the meeting by the secreteajign the justification with the changes
made during the meeting, also paragraph 2.2.2noke& 19 Appendix 12, highlighted in blue

Proposal from the secretary, following the meetwigh regard to paragraph 1.1.4.2. of

Section B Annex 19 (evaluation of buses) taking extcount the concerns expressed during
the meeting, highlighted in green.

Draft Proposal for Amendment of Regulation No. 13

A. PROPOSAL

Add to paragraph 2. a new definition:

“2.37. “Character of the vehicl¢ means a descriptive term for a vehicle — tractor
for semi-trailer, truck, bus, semi-trailer, full tr ailer, centre-axle trailer”

Annex 19
The title amend to read:
"PERFORMANCE TESTING OFFRAILLEMBRAKING SYSTEM COMPONENTS"

After the title, insert a new section headitmread:

"A. PERFORMANCE TESTING OF TRAILER BRAKING COMPONENT S'
Paragraph 1amend to read:
"1. General

This -annex section defines the test procedures applicable in definihg
performance of the following:"

After paragraph 6.6.1., add a new sectionoBead:

"B. PERFORMANCE TESTING OF MOTOR VEHICLE BRAKING
COMPONENTS

1. General



1.1

21.1.1.

21.1.1.1.

21.1.2.

21.1.2.1.

21.1.3.

21.1.3.1.

21.1.3.2.

This section defines the procedures applicable mefining the performance of
the following:

A vehicle stability function

General

This section defines the procedure to deteine the dynamic characteristics
of a vehicle equipped with a vehicle stability funtton as specified in
paragraph 5.2.1.32. of this Regulation.

Information document

The system manufacturer shall supply to & Technical Service an
information document applicable to the vehicle staility control function(s)
for which performance verification is required. This document shall
contain at least the information defined in Appendk 11 to this annex and
shall be attached as an appendix to the test report

Definition of test vehicle(s)

Based on the stability control function(sand their application(s) defined in
the system manufacturer's information document, theTechnical Service
shall carry out a vehicle based performance verifation. This shall include
one or more dynamic manoeuvres as defined in paragph 2.1.3. of Annex 21
to this Regulation on a motor vehicle(s) which is apresentative of the
application(s) defined in paragraph 2.1. of the syem manufacturers
information document.

When selecting the motor vehicles(s) fovauation, consideration shall also
be given to the following:

(@) Braking system: the braking system of the teswehicle(s) to be
evaluated shall comply with all of the relevant regirements of this
Regulation.

(b)  Vehicle category: M, Mg{Nz, N3}

(c) Vehicle description {e.g. bus, coach, truck, wng truck, semik-trailer

tractor-ete): Character of the vehicle



(d)

(€)

(f)

(9)

(h)

()

(),

(k)
()

(m)
(n)
(0)
(P)
(@)

Vehicle configuration(s) (e.g. 4x2, 6x2 etc):aeh configuration to be
evaluated

Drive orientation (Left or right hand drive): not a limiting factor —
evaluation not required

Single front axle steering: not a limiting facor — evaluation not
required (see (g) and (h))

Additional steering axles (e.g. forced steeringself-steering): to be
evaluated

Steering ratio: to be evaluated — end-of-line pgramming or self-
learning systems not a limiting factor

Drive axles: to be taken into consideration wi regard to the use
(loss) of wheel speed sensing in the determinatiof vehicle speed

Lift axles: lift axle detection/control and lifted condition to be
evaluated

Engine management: communication compatibilityto be evaluated

Gearbox type (e.g. manual, automated manual, sg-automatic,
automatic): to be evaluated

Drive train options (e.g. retarder): to be evalated

Differential type (e.g. standard or self-lockim): to be evaluated
Differential lock(s) (driver selected): to be ealuated

Brake system type (e.g. air over hydraulic, fulair): to be evaluated
Brake type (disc, drum (single wedge, twin wegk, S-cam)): not a
limiting factor, however, should other types becomeavailable, then
comparative testing may be required

Anti-lock braking configurations: to be evaluated

Wheelbase: to be evaluated

fin the case where vehicles conforming to the minima and
maximum wheelbases as specified in the informatiodocument are
not available at the time of testing, minimum and maximum
wheelbase verification may be carried-out utilising system
manufacturer test data for real vehicles with a whelbase within
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[20%] of the actual minimum and maximum wheelbase vehies
being tested by the Technical Serviee]

(® Wheel type (single or twin): to be covered in He system
manufacturer information document

(u) Tyre type (e.g. structure, category of use, %2 to be covered in the
system manufacturer information document

v) Track width: not a limiting factor — covered by variations in centre
of gravity evaluation

(w)  Suspension type (e.g. air, mechanical, rubbenrjo be evaluated

(x) Centre of gravity height: to be evaluated;—wth—the—system
|||e_u|ulae|tu_|le| sp_ele_lly[mg “'E‘*""Hﬂ'“ vesues-which-ay-—pe-verited

fin the case where vehicles conforming to the maxinmu centre of
gravity height as specified in the information docment are not
available at the time of testing, maximum centre ofjravity height
verification may be carried-out utilising system maufacturer test
data for real vehicles with a centre of gravity heaght within +20
percent of the actual maximum centre of gravity heaht of the
vehicles being tested by the Technical Service]

(y) Lateral acceleration sensor position: installabn envelop as specified
by the system manufacturer to be evaluated

(2) Yaw rate sensor position: installation envelopas specified by the
system manufacturer to be evaluated

21.1.4. Test schedule

21.1.4.1. To evaluate the vehicle stability controfunction the tests used shall be
agreed between the system manufacturer and the Tetical Service and shall
include conditions, appropriate to the function beng evaluated, that would
without the intervention of the stability control function result in loss of
directional control or roll-over control. The dynamic manoeuvres, test
conditions and results shall be included in the téseport.

The evaluation shall include the following, as apppriate:




21.1.4.1-21. Additional steering axles:

Evaluate the influence by a comparison of results #h the axle in its normal
steering mode and with the steering disabled so th#& becomes a fixed axle,
unless it is an end-of-line programming parameter.

21.1.4.1.32. Steering ratio:

Tests to be carried-out to determine the effectiveess of any end-of-line
programming or self learning using a number of vehiles with different
steering ratios, or the approval is restricted to he steering ratios actually
tested.

2:1.1.4.1:43. Lift axle:
Tests to be carried-out with the lift axle in theraised and lowered conditions,
with position detection and signal transfer being ealuated to establish that
the change in wheelbase has been recognised

2.1.1.4.1-54. Engine management:

Control of the engine, or any other source(s) of otive power, to be shown to
be independent from driver demand

2.1.1.4.1-65. Drive train options:

The effect of any options to be shown, e.g. retaed management to be
independent of the driver in the case of a retarder

2:.1.1.4.146. Differential type/differential lock(s):

Effect of self-locking or driver selected lockingto be shown, e.g. function
maintained, reduced or switched-off.

2:1.1.4.1-87. Anti-lock braking configurations:

fEach anti-lock brakingirehiele configuration shall be tested on at least one

vehicle, unless—the —antlock—braking—configuration—is—an—endoi-line




If the vehicle stability function is hosted on diferent systems (e.g. ABS,
EBS), tests shall be carried-out on vehicles havinthe different hosting
systems.

21.1.4.1-268. Suspension type:

Vehicles shall be selected on the basis of the gession type (e.g. air,
mechanical, rubber) of each axle or axle group.

2.1.1.4.1-319. Centre of gravity height:

Tests shall be carried-out on vehicles where it [gossible to adjust the centre
of gravity height so as to demonstrate that the rélover control is able to
adapt to changes in the centre of gravity height.

2.1.1.4.1-3210. Lateral acceleration sensor position:

The effect of the lateral acceleration sensor bejninstalled in different
positions on the same vehicle shall be evaluated ¢onfirm the installation
envelop specified by the system manufacturer.

2:.1.1.4.1-3311. Yaw rate sensor position:

The effect of the yaw rate sensor being installeid different positions on the
same vehicle shall be evaluated to confirm the iredtation envelop specified
by the system manufacturer.

21.1.4.1-3412. Loading:

fVenhicles shall be tested in both the laden and urden/part laden conditions
to demonstrate that the vehicle stability functionis able to adapt to differing
conditions of load-]

also be evaluated. |
In the case of a semi-trailer tractor, tests shalbe carried-out as follows:
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(a) with a coupled semi-trailer, in the laden andinladen/part laden
conditions, in which the roll-over control, if fitted, has been disabled,

(b) in the solo condition (without a coupled semiirailer or imposed load),

(c) with a load simulating the laden condition (wihout a coupled semi-
trailer).

1.1.4.2. Evaluation of buses
fAs an alternative, in the case of buses, trucks heng the same brake system
type may be used in the evaluation. However, at lsaone bus shall be
included in the testing and the subsequent report]

1.1.5. Use of simulation

Simulation, using a simulation tool validated in acordance with Appendix 2
of Annex 21, may be used to evaluate the boundaryomditions of the
following:

*  Wheelbase

» Centre of gravity

» Lateral acceleration sensor position
e Yaw rate sensor position

21.1.56. Testreport

2:1.1.56.1. A test report shall be produced, the contentfovhich shall be at least that
defined in Appendix 12 of this annex”

Annex 19 Appendix 7

The title amend to read:

“VEHICLE (TRAILER) STABILITY FUNCTION INFORMATION DOCUMENT”

Annex 19 Appendix 8

The title amend to read:

“VEHICLE (TRAILER) STABILITY FUNCTION TEST REPORT”



Add new Appendix 11 to Annex 1fb read:

“Annex 19 — Appendix 11

VEHICLE (MOTOR VEHICLE) STABILITY FUNCTION INFORMAT  ION

1.1.

1.2.

1.3.

1.4.

1.4.1.

1.5.

1.6.

2.1.

2.2.

2.3.

2.4,

DOCUMENT
General
Name of manufacturer
System
System variants
System options

Control function (directional / roll-over / both) including an explanation of
the basic function and/or philosophy of the control

System configurations (where appropriate)
System identification including software leveldentifier.
Applications

List of motor vehicles by description and comjuration that are covered by
the information document

Schematic diagrams of the respective configurans installed on the motor
vehicles defined in item 2.1. above with considerian given to the following:
(@) Lift axles

(b) Steering axles

(c) Anti-lock braking configurations

Scope of application with respect to suspensio

(@ Air

(b) Mechanical
(c) Rubber

(d) Mixed

(e) Anti-roll bar

Additional information (if applicable) to the application of the directional

control and roll-over control functions, for example:

(@) Wheelbase, track, centre of gravity height

(b) Wheel type (single or twin) and tyre type (e.g. strcture, category of
use, size)

(c) Gearbox type (e.g. manual, automated manual, semitbmatic,
automatic)

(d) Drive train options (e.g. retarder)
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3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.7.1.

(e) Differential type/differential lock(s) (e.g. standad or self-locking,
automatic or driver selected)

(H Management of the engine or any other source(s) ofotive power

(g) Brake type

Component Description

Sensors external to the controller

(@) Function

(b) Limitations on the location of the sensors
(c) Identification (e.g. part numbers)

Controller(s)

(@) General description and function

(b) Functionality of internal sensors (if applicable)
(c) Hardware identification (e.g. part numbers)
(d) Software identification

(e) Limitations on the location of the controller(s)
(H  Additional features

Modulators

(@) General description and function

(b) Hardware identification (e.g. part numbers)
(c) Software identification (if applicable)

(d) Limitations

Electrical Equipment
(@) Circuit diagrams
(b) Powering methods

Pneumatic circuits
System schematics including anti-lock braking comdurations associated
with the motor vehicle types defined in paragraph 2. of this appendix

Safety aspects of the electronic system in acdance with Annex 18 to this
Regulation

Electro-magnetic compatibility

Documentation demonstrating compliance witiECE Regulation No. 10 as
required by paragraph 5.1.1.4. of this Regulation.”

Add new Appendix 12 to Annex 1% read:

“Annex 19 —Appendix 12

VEHICLE (MOTOR VEHICLE) STABILITY FUNCTION TEST REP ORT

Test Report NO: ....covvvviiiiiiinne.



1. Identification:

1.1. Manufacturer of the vehicle stability function(name and address)
1.2. Applicant (if different from the manufacturer)

1.3. Systems

1.3.1. System variants

1.3.2. System options

1.3.2.1. Control functions

2. System(s) and installations:

2.1. Anti-lock braking configurations

2.2. Vehicle applications

2.2.1. Vehicle category (e.g. N2, N3, etc)

2.2.2. ehicle—deseription—{e-g—sentiailer—tractor—bus,—ete-} Character of the
vehicle

2.2.3. Vehicle configuration(s) (e.g. 4x2, 6x2 etc)

2.2.4. End of line programming

2.3. System identification

2.4. Functional description

24.1. Directional control

2.4.2. Roll-over control

2.4.3. Low speed operation

2.4.4. Off-road mode

2.4.5. Drive train options

2.5. Components

2.6. Trailer detection and functionality

2.7. Intervention warning

2.8. Failure warning
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2.9. Stop lamp illumination

3.0 Assessed vehicle variables:

3.1. General

3.2 Brake system type

3.3. Brake type

3.4. Centre of gravity

3.5. Management of the engine or other source(s) ofotive power
3.6. Gearbox type

3.7. Installation configurations

3.8. Lift axles

3.9. Effect of load variations

3.9.1. Roll-over control

3.9.2. Directional control

3.10. Steering ratio

3.11. Additional steering or steered axles

3.12. Suspension

3.13. Track width

3.14. Yaw rate and lateral acceleration sensor(s)
3.15. Wheelbase

3.16. Wheel type, tyre type, tyre size

4 Limits of Installation:

4.1. Suspension type

4.2. Brake type

4.3. Location of Components

4.3.1. Yaw rate and lateral acceleration sensor(gpsition
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4.4, Anti-lock braking configuration(s)

4.5. Additional steered axles

4.6. Additional recommendations and limitations

4.6.1. Brake system type

4.6.2. Management of the engine or other source(@f) motive power

4.6.3 Lift axles

5. Test data and results:

5.1. Test vehicle data (including the specificatiorand functionality of any

trailer(s) used during the test(s))

5.2. Test surface information

5.2.1. High adhesion surface

5.2.2. Low adhesion surface

5.3. Measurement and data acquisition
5.4. Test conditions and procedures
5.4.1. Vehicle tests

54.1.1. Directional control

5.4.1.2. Roll-over control

5.5. Additional Information
5.6. Test results
5.6.1. Vehicle tests

5.6.1.1. Directional control

5.6.1.2. Roll-over control

5.7. Use of simulation
5.7.1. Directional control
5.7.2. Roll-over control
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5#8. Assessment in accordance with Annex 18 to thissBulation

5.89. Compliance with ECE Regulation No. 10

6. Attachments:

7. Date of test:

8. This test has been carried out and the resulteported in accordance with

Annex 19, Section B to ECE Regulation No. 13 as tasmended by the
......... series of amendments.

Technical Service'/ conducting the test

Signed: ...................Date: ...
9. Approval Authority ¥

Signed: ...l Date: ...coovviiiiin "
Annex 21

Renumber paragraph 1. without amendment as:

“1. GENERAL

1.1 This Annex defines .......... of this Regulation.”

Insert new paragraph 1.2. to read:

“1.2. In meeting the requirements of this Annex théother vehicles” as mentioned

in paragraphs 2.1.3. and 2.2.3. shall not differ inat least the following
essential respects;

1.2.1. the character of the vehicle;

1.2.2. in the case of power-driven vehicles the a&xiconfiguration (e.g. 4x2 ,6x2,
6x4);

1.2.3. in the case of trailers the number and arragement of axles;

1.2.4. the front axle steering ratio in the case gbower-driven vehicles when the

vehicle stability function does not include it as a&nd-of-line programmable
feature or as a self-learning feature;

¥ To be signed by different persons even when the Tretical Service and Approval Authority are the
same or alternatively, a separate Approval Authoriy Authorisation issued with the report
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1.2.5.

1.2.6.

additional steered axles in the case of pawdriven, and steered axles in the
case of trailers;

lift axles;”

Paragraph 2.1.3. amend to read:

“2.1.3.

The vehicle stability function shall berdonstrated to the Technical Service by
dynamic manoeuvres on one vehialdich has the same vehicle stability
function as the vehicle type to be approvedThis may be realized by a
comparison of results obtained with the vehiclebisity function enabled and
disabled for a given load condition. As an alten@ato carrying-out dynamic
manoeuvres for other vehicles and other load cmmdit fitted with the same
vehicle stability system, the results from actu&hicle tests or computer
simulations may be submitted.

As an alternative to the above, a test report cdarming to Section B
paragraph 1.1. of Annex 19 may be used.

The use of the ............... the selected manoeuvie(s)

Paragraph 2.2.3. amend to read:

2.2.3.

The vehicle stability function shall berdmstrated to the Technical Service by
dynamic manoeuvres on one vehialdich has the same vehicle stability
function as the vehicle type to be approvedrhis may be done by a comparison
of results obtained with the vehicle stability ftioo enabled and disabled for a
given load condition. As an alternative to carryow dynamic manoeuvres for
other vehicles and other load conditions, fittedhwthe same vehicle stability
system, the results from actual vehicle tests onpmder simulations may be
submitted.

As an alternative to the above, a test report gomfoy to Section A paragraph 6
of Annex 19 may be used.

The use of the ................... using the selected manexs).”

Annex 21 appendix 2

Paragraph 2.3. amend to read:

“2.3.

{The simulator shall be deemed to be validated-fange-ef-wheel-baselengths

and-centre-of gravity-heightsfora-vehiele-typa(blen its output is comparable
to the practical test results produced by the sazhecle(s)-typefsiluring the

seleetednanoeuvre(s) selected from those defired migharagraph 2.1.3. or
2.2.3. of Annex 21, as appropriate.

The simulator shall only be used with regard toicehfeatures for which a
comparison has been made between real vehicleaedtsimulator results. The

comparisons shalHnelude-atleastthreepractestb-each-containing-eachtbé
14



— ifiod | h12 of : I hicles for
which validation of the simulation tool is requiréthe tests shalbe carried out
in the laden and unladen condition to show thdedeht conditions of load can
be adapted to and to confirm the extreme paramtetdrs simulated:-—-ee.g.

= vehicle with shortest wheelbase and highest cerfitgeavity;

= vehicle with longest wheelbase and highest ceritggavity;-and

In the case of the steady state circular test tidemsteer gradient shall be the
means of making the comparison.

In the case of a dynamic manoeuvre, the relatipnehiactivation and sequence

of the vehicle stability function in the simulati@amd in the practical vehicle test
shall be the means of making the comparison.]

Annex 21 Appendix 3
Add new paragraph 2. to read:
“2. Simulation tool

2.1. Simulation method (general description, taking intoaccount the
requirements of paragraph 1.1. of Appendix 2 to Anex 21)

2.2. Hardware/software in the loop (see paragraph.2. of Appendix 2 to Annex
21)

2.3. Vehicle loading conditions (see paragraph 1af Appendix 2. to Annex 21)

2.4. Validation (see paragraph 2. of Appendix 2 tAnnex 21)

2.5. Motion variables (see paragraph 2.1. of Appelix 2 to Annex 21)”

Amend current paragraph 2.1. to read:

“2:3.1. Character of the vehicle-type(e.g. truck, tractofor semi-trailer, bus, semi-
trailer, centre-axle trailer, full trailer)”

Re-number remaining paragraphs.

B. JUSTIFICATION

In developing the requirements for a vehicle sigbilinction (Annex 21), it was recognised
that the testing of its component functions, dimwl control and roll-over control, at the
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time of type-approval would be very onerous on btitd vehicle manufacturer and the
system supplier in terms of timing (winter testiagow p surface for directional control,
summer testing — higlp surface for roll-over control) and safety equipmémll-cage,
outriggers, anti-jack-knifing device). Thereforenmex 21 contains the requirement for a
comparative “demonstration” (system on, system aif) “one vehicle”, where the
demonstration is a dynamic manoeuvre to show diegk control and a dynamic manoeuvre
to show roll-over control.

As an alternative for other vehicles and other loadditions it is allowed to submit results
from actual vehicle tests or computer simulatidnsthe case of a computer simulation, a
Technical Service approved simulation tool musti®ed (Annex 21 Appendix 2).

As an alternative to the comparative demonstrago the computer simulation it is
proposed, via this amendment, to allow a TechrBeaVice test report to be submitted.

For a number of years a Technical Service compotesit report (Annex 19) has been
allowed to be used in the type-approval of trail@snex 20) and this amendment proposal
extends the use of Annex 19-and-AnRex@aover the vehicle stability function with redar
to motor vehicles (the vehicle stability functioor trailers is already included in Annex 19
and Annex 20). The existing content of Annex 1@admnrex—20becomes Section A
(trailers) with the new content being in a SectiBn(motor vehicles, vehicle stability
function).

In amending Annex 19 it is also appropriate to addew definition to the Regulation and
amend Annex 21 to make reference to the appropsetgon of Annex 19 and to improve
clarity with regard to the validation of the simiiten tool.

Regulation:

The term “character of the vehicle” has been inicadl as “vehicle type” and “vehicle
category” are not appropriate in evaluating a Vehstability function for use on different
vehicles. The vehicle type includes differenceg.(rumber and ratios of gears) which have
no influence on the performance of a vehicle sitgbilinction, while, in the case of motor
vehicles, the vehicle category does not differéatietween a semi-trailer tractor and a truck
which does influence the performance of the velstaility function.

Annex 19:

The vehicle stability function which is integratedo the motor vehicle includes the same
basic components and functionality irrespectivéhefvehicle type. Changes of parameters to
suit specific vehicle characteristics such as whessd and centre of gravity height values may
be necessary but the system itself remains unchaethis basis, vehicles can be selected
and tested to cover worst case situations andaheus vehicle characteristics that influence
the performance of a vehicle stability function.

Therefore, the proposed Section B is structurdalbsvs:

* An “Information Document” detailing the capabilibf the vehicle stability function
for which the test report will be applicable is b provided by the system
manufacturer — paragraph—22.1.2. The content of the information document is
defined (Appendix 11 to Annex 19) and it is reqditbat the information document
Is attached to the test report.
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* A listing of the vehicle characteristics to be adesed in selecting vehicles to be
tested is given in “Definition of test vehicle(s)’paragraph=2:3..1.3.

* A listing of the vehicle characteristics affectitige performance of the vehicle
stability function and how they are to be evaludtethe testing for the test report is
given in “Test schedule” — paragraph-2141.4. The content of the test report is
defined in Appendix 12 to Annex 19.

In considering the content of paragraphs 2.3.3. and-241.1.4. the following was taken in
to account:

» Drive orientation (left or right hand drive)

No aspect of directional control or roll-over caitis influenced by which side of the
vehicle the driver sits and, therefore, tests edrout on a left hand drive vehicle are
equally applicable to a right hand drive vehicld &isa versa.

» Single front axle steering

How the link between driver demand and the actugubar position of the road
wheels is achieved has no influence on performéheerelationship is covered under
“steering ratio”). As a result different steeringeangements are not evaluated.

» Additional steering axles

Whether a 8 axle is a fixed axle or a steering axle may haweirdluence on
performance and, therefore, unless it is an endefprogramming parameter (the
control logic is adjusted to take its steering effento account), it needs to be
evaluated. Evaluation is by comparison of resulth whe steering axle in it normal
operating mode and with it fixed in the straighéath position.

» Steering ratio

The steering ratio — relationship between steewhgel rotation and resulting road
wheel angle —is critical in determining any diéface between the driver’'s directional
demand and the actual directional movement of giecle, and any corrective action
by the vehicle stability function (directional cool). Therefore, unless the ratio is an
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end-of-line programming parameter or a self-leagnfeature in the control logic
(which is required to be verified by testing foettest report), only vehicles having
the same ratio(s) as that actually tested, cagdeedpproved.

Lift axle

Lifting an axle will change the vehicle wheelbase dhe change in wheelbase may
affect performance. Therefore, it is required teedwine if the system is able to
recognise a change in axle position and providgreakto adjust the control logic.

Engine management

To optimise control the vehicle in a pending lo$stability situation, it is not only

necessary to apply the brakes of appropriate whealsalso to take control of the
engine away from the driver. Therefore, this isb® evaluated not only in terms
signal generation but also communication compdtjbil

Drive train options

As with engine management, it is required to shioat tontrol (e.g. retarder control)
is taken away from the driver.

Differential type/differential locks

The effect of self-locking or driver selected laogimay affect the performance and,
therefore, the effect is to be shown.

Anti-lock braking configurations

The ABS wheel speed sensors provide one of thesnputhe system and the ABS
modulators control the output of the system aneretore, the ABS configuration is

S|gn|f|cant in terms of system performanee—tn@hee—ef—e{:rd;f—lme—pregmmmmg—of

,As a result each
ABS#veh+eleconf|guratlon is to be tested. As the vehicle liataljunctlon is built into
a host system, e.g. ABS, EBS, each host systelsas@be tested.

Wheelbase

While wheelbase influences performance, it can beapor logistic problem to have

extreme worst case vehicles available at the apjpteptime. As a result, an

allowance (tolerance) is allowed on the value dlstwested by the Technical Service
for the test report and test data provided by trstesn supplier which is used to set
the wheelbase limits for which the test report barused.

Wheel type and tyre type

It is not possible to test all wheel and tyre tyqmanbinations, nor is it possible to
control what is actually fitted to the vehicle whidae vehicle is in service. As a result,
the control logic has to be robust enough to ceumh possibilities and, therefore,
any limitations are as given in the information adiment.
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Track width

While track width will influence the roll-over patgal of a vehicle, it is subservient
to the centre of gravity height. Once the resultante of the vehicle weight and its
centrifugal force acting at the centre of gravaygis outside the effective track (the
outer limit of the tyre/road surface interface) thehicle will roll-over. Therefore,
track width is not evaluated as a separate chaistate

Suspension type

Similar to track width, the type of suspension ubservient to the centre of gravity
height. Therefore, suspension is only evaluatedhenbasis of basic type, i.e. air,
mechanical, rubber.

Centre of gravity height

The centre of gravity height is a variable durihg bperation of a vehicle due the
amount and type of load and, therefore, it is tashewn that the vehicle stability
function can automatically adapt to changes inreeoit gravity height.

While it is possible to adjust the centre of gravieight of a vehicle, it can be a major
logistic problem to have an extreme worst caseckehavailable at the appropriate
time. As a result, an allowance (tolerance) isvadid on the maximum value actually
tested by the Technical Service for the test repiodt test data provided by the system
supplier which is used to set the maximum centrgra¥ity height for which the test
report can be used.

Lateral acceleration sensor position/yaw rate sgmssition

The positioning of individual sensors or a combisedsor can influence performance
and, therefore, the installation envelop specitigdthe system manufacturer in the
information document is to be evaluated to demateitonformity.

Loading

As vehicles are operated under differing conditiohtoad, testing is required in the
laden and unladen/part laden conditions.

In the case of semi-trailer tractors, the semidras influential in the performance of
the system and, therefore, laden and unladen/pdenl test are carried-out with a
semi-trailer attached. A specific semi-trailer @ specified as there is no control of
the semi-trailers that will be used in service. Toatrol logic has to be sufficiently
robust to cope with all possibilities. The tractdone (solo without any additional
weight representing a semi-trailer) is also reguiebe evaluated as this is a possible
operating condition. As it is also possible forractor to be used as a truck, an
evaluation is carried-out on a solo tractor withoad simulating the tractor laden
condition.

Buses

As the control logic for directional control and fill-over control is the same for a
motor vehicle regardless of the character of th@cke (e.g. semi-trailer tractor) or
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vehicle category (e.g. N a semi-trailer tractor can be considered to bghart
wheelbase truck, and a truck can be considered tegresentative of a bus.

In the case of a bus, the fitment of outriggersune$ a large amount of very
significant structural work to be carried-out whigteans that the availability of such
vehicles is limited.

Therefore, as an alternative in the case of busds, allowed to read-across the
evaluation results of trucks having the same tyfjd@aking system to buses, provided
that at least one bus is tested. The requiremeettat least one bus is to cover those
cases where the intervention threshold is diffebetiveen truck and bus.

* Simulation

As an alternative to using system manufacturerckehiest data to bridge the gap
between the wheelbase and centre of gravity valiise actual vehicles used in the
test report testing and the values given in thermation document, simulation may
be used provided the simulation tool has been atditlin accordance with Appendix
2 of Annex 21.

Similarly changes in the positioning of the lateaeteleration sensor and the yaw rate
sensor, not evaluated by actual vehicle tests, bwyevaluated using simulation
provided the simulation tool has been validatecheéoordance with Appendix 2 of
Annex 21 with regard to this feature.

Annex 21:

* A new paragraph 1.2. is introduced to clarify tlierhonstration vehicle” and “other
vehicles” referred to in paragraph 2.1.3. and 2.2.3

* In paragraphs 2.1.3. and 2.2.3. it is clarifieck e vehicle stability function is the
common factor.

* Also in paragraphs 2.1.3. and 2.2.3. reference aslanto Annex 19 to allow its
possible use as an alternative to the demonstraidrdemonstration plus simulation.
Originally, in the development of Annex 21, it wai®posed to only use simulation.
However, it was considered that there needed ta bere concrete relationship to
actual vehicle test results than that providedibwkation. It is considered that a test
report conforming to Annex 19 and its detailedirigtof requirements now provides
the necessary confidence that enables the demboistra be dispensed with.

* In paragraph 2.3. of Appendix 2 it is clarified tls#mulation tool can only be used
with regard to vehicle features for which a sambiale comparison has been made
between real vehicle results and simulator resuitsis also clarified that the
comparison shall cover laden and unladen conditeomd establishes the extreme
parameters for which the tool can be used.

* A new paragraph 2. is added to Appendix 3 to ensaie the simulation tool test
report contains details applicable to the functiibtyaf the tool.
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