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Insert a new paragraph 2.38., to read:

"2.38. "‘Character of the vehicle" means a descriptive term for a vehicle — trafior
semi-trailer, truck, bus, semi-trailer, full traileentre-axle trailer."

Annex 19, amend to read:

"Annex 19
Performance testing of braking system components
Part 1

Performance testing of trailer braking components

1. General
Part 1 defines the test procedures applicable fimidg the performance of
the following:

6.6.1. A test report shall be produced, the conténihich shall be at least that

defined in Appendix 8 to this Annex.
Part 2

Performance testing of motor vehicle braking compnents

1. General

Part 2 defines the procedures applicable in defitie performance of the

following:
1.1. A vehicle stability function.
1.1.1. General
1.1.1.1. This section defines the procedure ofrdgteéng the dynamic characteristics

of a vehicle equipped with a vehicle stability ftioo as specified in
paragraph 5.2.1.32. of this Regulation.

1.1.2. Information document

1.1.2.1. Thevehicle manufacturer /system manufacturer shall supply the Technical
Service with an information document on the vehiskbility control
function(s) for which performance verification isquired. This document
shall contain at least the information defined ipp&ndix 11 to this annex
and shall be attached as an appendix to the fasttre

1.1.3. Definition of test vehicle(s)

1.1..3.1. Based on the stability control functiQrgad their application(s) defined in
the vehicle manufacturer’'s / system manufacturer's information document,
the Technical Service shall carry out a vehicle edagperformance
verification. This shall include one or more dynamianoeuvres as defined
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1.1.3.2.

in paragraph 2.1.3. of Annex 21 to this Regulat@m a motor vehicle(s)
which is representative of the application(s) definn paragraph 2.1. of the
vehicle manufacturer’s /system manufacturer information document.

When selecting the motor vehicles(s) f@l@ation, consideration shall also
be given to the following:

(a) Braking system: the braking system of the teshicle(s) to be
evaluated shall comply with all of the relevant uegments of this
Regulation;

(b)  Vehicle category — M Mz, N,, Ns;
(c)  Character of the vehicle;

(d)  Vehicle configuration(s) (e.g. 4x2, 6x2, etech configuration to be
evaluated,;

(e) Drive orientation (Left or right hand drive)ota limiting factor —
evaluation not required,;

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

(g) Additional steering axles (e.g. forced steerisglf-steering): to be
evaluated,;

(h)  Steering ratio: to be evaluated — end-of-limegpamming or self-
learning systems not a limiting factor;

0] Drive axles: to be taken into considerationtwi¢gard to the use (loss)
of wheel speed sensing in the determination ofoletspeed,;

)] Lift axles: lift axle detection / control andfted condition to be
evaluated,;

(k)  Engine management: communication compatibititpe evaluated;

0] Gearbox type (e.g. manual, automated manuammi-aetomatic,
automatic): to be evaluated,;

(m)  Drive train options (e.g. retarder): to be enedbd;

(n)  Differential type (e.g. standard or self-loajnto be evaluated;

(o) Differential lock(s) (driver selected): to bes¢uated,;

(p)  Brake system type (e.g. air over hydraulicl, &ir)): to be evaluated;

(q) Brake type (disc, drum (single wedge, twin gedS-cam)): not a
limiting factor, however, should other types becoawailable, then
comparative testing may be required,;

n Anti-lock braking configurations: to be evaladst
(s) Wheelbase: to be evaluated

In the case where vehicles conforming to the mimmand maximum
wheelbases as specified in the information docuraemnot available
at the time of testing, minimum and maximum whes¢beaerification

may be carried-out usingvehicle manufacturer / system

manufacturer test data for real vehicles with aellbese within 20 per
cent of the actual minimum and maximum wheelbagecles being

tested by the Technical Service;
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1.1.4.
1.1.4.1.

1.14.1.1.

1.1.4.1.2.

1.1.4.1.3.

1.1.4.1.4.

1.1.4.1.5.

® Wheel type (single or twin): to be covered imetsystem
manufacturers information document;

(u)  Tyre type (e.g. structure, category of useg)sito be covered in the
system-manufacturersinformation document;

(v)  Track width: not a limiting factor — covered bgriations in the centre
of gravity evaluation;

(w)  Suspension type (e.g. air, mechanical, rublterpe evaluated;
(x)  Centre of gravity height: to be evaluated

In the case where vehicles conforming to the marineentre of
gravity height as specified in the information domnt are not
available at the time of testing, maximum centregcdvity height
verification may be carried-out utilisingehicle manufacturer /
system manufacturer's test data for real vehicléh & centre of
gravity height within +20 percent of the actual fimaxm centre of
gravity height of the vehicles being tested byTeehnical Service;

(y) Lateral acceleration sensor position: instadlatenvelopas-speeified
by-the-system-manufacturerto be evaluated;

(z) Yaw rate sensor position: installation envebsp-specified—by—the
system-manufacturerto be evaluated.

Test schedule

To evaluate the vehicle stability contfwhction, the tests used shall be
agreed upon between thehicle manufacturer / system manufacturer and
the Technical Service and shall include conditioappropriate to the
function being evaluated, that would without theemention of the stability
control function result in loss of directional caitor roll-over control. The
dynamic manoeuvres, test conditions and result$ Iséancluded in the test
report.

The evaluation shall include the following, as aypiate:
Additional steering axles:

Evaluate the influence by a comparison of resuith e axle in its normal
steering mode and with the steering disabled sbitthieecomes a fixed axle,
unless it is an end-of-line programming parameter.

Steering ratio:

Tests to be carried-out to determine the effecttgsnof any end-of-line
programming or self learning using a number of ekgsi with different

steering ratios, or the approval is restricted He steering ratios actually
tested.

Lift axle:

Tests to be carried-out with the lift axle in tlzésed and lowered conditions,
with position detection and signal transfer beingleated to establish that
the change in wheelbase has been recognized.

Engine management:

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

Drive train options:
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1.1.4.1.6.

1.1.4.1.7.

1.1.4.1.8.

1.1.4.1.9.

1.1.4.1.10.

1.1.4.1.11.

1.1.4.1.12.

1.1.4.2.

1.1.5.
1.1.5.1.

The effect of any options to be shown, e.g. retamd@nagement to be
independent of the driver in the case of a retarder

Differential type/differential lock(s):

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

Anti-lock braking configurations:
Each anti-lock braking configuration shall be tdsta at least one vehicle.

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

Suspension type:

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

Centre of gravity height:

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

Lateral acceleration sensor position:

The effect of the lateral acceleration sensor beigalled in different
positions on the same vehicle shall be evaluatecbtdirm the installation
envelop specified by theehicle manufacturer /system manufacturer.

Yaw rate sensor position:

The effect of the yaw rate sensor being instalfedifferent positions on the
same vehicle shall be evaluated to confirm thealtagton envelop specified
by thevehicle manufacturer /system manufacturer.

Loading:

Vehicles shall be tested in both the laden anddemiart laden conditions to
demonstrate that the vehicle stability functionalsle to adapt to differing
conditions of load.

In the case of a semi-trailer tractor, tests dhaltarried-out as follows:

(@) With a coupled semi-trailer, in the laden and ueldgart laden
conditions, in which the roll-over control, if f&tl, has been disabled.

(b) In the solo condition (without a coupled semi-&aibr imposed load),

(c) With a load simulating the laden condition (withautcoupled semi-
trailer).

Evaluation of buses

As an alternative, in the case of buses, truckngahe same braking system
type may be used in the evaluation. However, astleme bus shall be
included in the testing and the subsequent report.

Test report

A test report shall be produced, the eunté which shall be at least that
defined in Appendix 12 of this annex.



ECE/TRANS/WP.29/2011/94

Annex 19 - Appendix 7

Vehicle (trailer) stability function information document

Annex 19 - Appendix 8

Vehicle (trailer) stability function test report

Annex 19 - Appendix 11

Vehicle (motor vehicle) stability function information

document

1. General:

1.1. Name of/ehicle manufacturer / systemmanufacturer

1.2. System

1.3. System variants

1.4. System options

1.4.1. Control function (directional/roll-over/bgthincluding an explanation of the
basic function and/or philosophy of the control

1.5. System configurations (where appropriate)

1.6. System identification including software leiddntifier

2. Applications:

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

2.2 Schematic diagrams of the respective configams installed on the motor
vehicles defined in item 2.1. above with consideragiven to the following:
@) Lift axles
(b)  Steering axles
(c)  Anti-lock braking configurations

2.3. Scope of application with respect to suspensio

(@ Air

(b)  Mechanical
(¢) Rubber

(d)  Mixed
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2.4,

3.2.

3.3.

3.4.

3.5.

3.6.

(e)  Anti-roll bar

Additional information (if applicable) to tlagplication of the directional control
and roll-over control functions, for example:

(&8 Wheelbase, track, centre of gravity height

(b)  Wheel type (single or twin) and tyre type (estjucture, category of use,
size)

(c) Gearbox type (e.g. manual, automated manuaki-aatomatic,
automatic)

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

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

)] Management of the engine or any other soura#(g)otive power
(g) Brake type

Component Description:

Sensors external to the controller

(a) 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 applicapl
(c)  Hardware identification (e.g. part numbers)
(d)  Software identification

(e) Limitations on the location of the controllgr(s
)] 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 ogunfations associated with
the motor vehicle types defined in item 2.1. o§tappendix

Safety aspects of the electronic system irordemce with Annex 18 to this
Regulation
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3.7.
3.7.1.

Electro-magnetic compatibility

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

Annex 19 - Appendix 12

Vehicle (motor vehicle) stability function test eport

1.
1.1.
1.2.
1.3.
1.3.1.
1.3.2.
1.3.2.1.
2.
2.1
2.2,
2.2.1.
2.2.2.
2.2.3.
2.2.4.
2.3.
2.4,
24.1.
24.2.
2.4.3.
244,
245,
2.5,
2.6.
2.7.
2.8.
2.9.
3.0.
3.1
3.2,

Identification:

Manufacturer of the vehicle stability functiorame and address)
Applicant (if different from the manufacturer)
Systems

System variants

System options

Control functions

System(s) and installations:

Anti-lock braking configurations

Vehicle applications

Vehicle category (e.goN\3, etc.)

Character of the vehicle

Vehicle configuration(s) (e.g. 4x2, 6x2,.ptc
End of line programming

System identification

Functional description

Directional control

Roll-over control

Low speed operation

Off-road mode

Drive train options

Components

Trailer detection and functionality
Intervention warning

Failure warning

Stop lamp illumination

Assessed vehicle variables:

General

Brake system type
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3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.9.1.
3.9.2.
3.10.
3.11.
3.12.
3.13.
3.14.
3.15.
3.16.

4.1.
4.2.
4.3.
4.3.1.
4.4,
4.5,
4.6.
4.6.1.
4.6.2.
4.6.3.

5.1.

5.2
5.2.1.
5.2.2.
5.3.
5.4,
54.1.
54.1.1.

Brake type

Centre of gravity

Management of the engine or other source(s)ative power
Gearbox type

Installation configurations

Lift axles

Effect of load variations

Roll-over control

Directional control

Steering ratio

Additional steering or steered axles
Suspension

Track width

Yaw rate and lateral acceleration sensor(s)
Wheelbase

Wheel type, tyre type, tyre size

Limits of Installation:

Suspension type

Brake type

Location of Components

Yaw rate and lateral acceleration sensprsition
Anti-lock braking configuration(s)

Additional steered axle

Additional recommendations and limitations
Brake system type

Management of the engine or other sourcé(siotive power
Lift axles

Test data and results:

Test vehicle data (including the specificataord functionality of any trailer(s)

used during the test(s))

Test surface information

High adhesion surface

Low adhesion surface
Measurement and data acquisition
Test conditions and procedures
Vehicle tests

Directional control
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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. Assessment in accordance with Annex 18 toRkgulation

5.8. Compliance with Regulation No. 10

6. Attachments:

7. Date of test:

8. This test has been carried out and the resal®rred in accordance with
Annex 19, Part 2 to Regulation No. 13 as last areéryy the............. series  of
amendments.

Technical Servicé conducting the test

Signature: ........ccccceeeees Date: .....oveveeeeeeennenn.
9. Approval Authority?
Signature: ........ccccceeeeee Date: ....ooveveeeeeeennenn. "

! Vehicle manufacturer / -Ssystem supplier test data in support of the tolszan

allowance as specified in paragraphs 1.1.3.2.@)lah.3.2.(x) of Part 2 to Annex 19 shall
be attached.

2 To be signed by different persons even when thénfiieal Service and Approval

Authority are the same or alternatively, a separgiproval Authority Authorization is
issued with the report.

Annex 21, amend to read:

"Annex 21

10

Special requirements for vehicles equipped with aahicle
stability function

1. General
1.1. This annex defines ... of this Regulation.
1.2. In meeting the requirements of this annex"diker vehicles" as mentioned

in paragraphs 2.1.3. and 2.2.3. shall not differatnleast the following
essential respects:

1.2.1. The character of the vehicle;

1.2.2. In the case of power-driven vehicles thee adnfiguration (e.g. 4x2, 6x2,
6x4);

1.2.3. In the case of trailers the number and gearent of axles;
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1.2.4.

1.2.5.

1.2.6.

2.1.3.

2.2.3.

The front axle steering ratio in the case@iver-driven vehicles when the
vehicle stability function does not include it agmd-of-line programmable
feature or as a self-learning feature;

Additional steered axles in the case of pedveven, and steered axles in the
case of trailers;

Lift axles;

The vehicle stability function shall be dersivated to the Technical Service
by dynamic manoeuvres on one vehicle which hasanee vehicle stability
function as the vehicle type to be approved. Thay rbe realized by a
comparison of results obtained with the vehicléitity function enabled and
disabled for a given load condition. As an altein@ato carrying-out dynamic
manoeuvres for other vehicles and other load ciomdit fitted with the same
vehicle stability system, the results from actuehicle tests or computer
simulations may be submitted.

As an alternative to the above, a test report conmfy to Part 2,
Paragraph 1.1. of Annex 19 may be used.

The use of the ... using the selected manoeuvre(s).

The vehicle stability function shall be dersivated to the Technical Service
by dynamic manoeuvres on one vehicle which hasanee vehicle stability
function as the vehicle type to be approved. Thigy nbe done by a
comparison of results obtained with the vehicléitity function enabled and
disabled for a given load condition. As an altein@ato carrying-out dynamic
manoeuvres for other vehicles and other load ciomdit fitted with the same
vehicle stability system, the results from actuehicle tests or computer
simulations may be submitted.

As an alternative to the above, a test report conmfy to Part 1,
Paragraph 6. of Annex 19 may be used.

The use of the ... using the selected manoeyvre(s

Annex 21, Appendix 2, paragraph 2.3., amend to read

"2.3.

The simulator shall be deemed to be validathdn its output is comparable
to the practical test results produced by the samtgcle(s) during the

manoeuvre(s) selected from those defined in papagfal.3. or 2.2.3. of

Annex 21, as appropriate.

The simulator shall only be used with regard totfess for which a
comparison has been made between real vehicleandtsimulator results.
The comparisons shall be carried-out in the ladsh inladen condition to
show the different conditions of load can be adé&pteand to confirm the
extreme parameters to be simulated, e.g.:

€) Vehicle with shortest wheelbase and highedtreasi gravity;
(b) Vehicle with longest wheelbase and highestreeoit gravity.

11
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12

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

In the case of a dynamic manoeuvre, the relatipnstii activation and
sequence of the vehicle stability function in thendation and in the
practical vehicle test shall be the means of makiegcomparison.”

Annex 21, Appendix 3

Insert new paragraphs 2. to 2.5., to read:

"2.

2.1

2.2,

2.3.
2.4,
2.5,

Simulation tool

Simulation method (general description, takirig account the requirements
of paragraph 1.1. of Appendix 2 to Annex 21)

Hardware/software in the loop (see paragraphaf Appendix 2 to
Annex 21)

Vehicle loading conditions (see paragraphot Appendix 2. to Annex 21)
Validation (see paragraph 2. of Appendix Ammex 21)
Motion variables (see paragraph 2.1. of Appedo Annex 21)"

Paragraph 2. (former), renumber as paragraph 3.

Paragraph 2.1. (former), renumber as paragraph 3.1. and amend to read:

"3.1.

Character of vehicle (e.g. truck, tractor &®mi-trailer, bus, semi-trailer,
centre-axle trailer, full trailer)"

Paragraphs 2.2. (former) to 5., renumber as paragraphs 3.2. to 6.




