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PROPOSED AMENDMENTS TO ECE REGULATION No. 13

Transmitted by the Chairman of the GRRF Ad-Hoc Group for Electronic Vehicle Stability Control

This document consolidates the work of the Ad-Hoc Group and is based on their document
EVSC04-01 Rev.4 from their last meeting held on 7 July 2005 with additions following discussion
with the Chairman of GRRF.



Proposed amendments to ECE Regulation No. 13,

Explanatory Note — this document has been prepared on the basis that it will be part of Regulation
No. 13. Regulation No. 79 has to be considered in the formulation of this amendment to Regulation

No. 13.

A. PROPOSAL (Provisions for vehicle stability control systems)

Add a new paragraph 2.32. to read:

2.32.

2.32.1.

2.32.2.

2.32.2.1.

2.32.2.2.

“Vehicle Stability Function” means an electronic control function for a vehicle which
improves the dynamic stability of the vehicle.

A vehicle stability function may include one or both of the following:
e directional control
e roll-over control

Control functions within a vehicle stability function:

“Directional control” means a function within a vehicle stability function that assists the
driver in maintaining the vehicle in the direction intended by the driver in the case of a
power-driven vehicle, and assists in maintaining the direction of the trailer with that of the
towing vehicle in the case of a trailer.

“Roll-over control” means a function within a vehicle stability function that reacts to the
potential of roll-over to stabilise the power-driven vehicle or towing vehicle and trailer
combination or the trailer during dynamic manoeuvres.

Add a new paragraph 5.2.1.31 to read:

5.2.1.31.

5.2.1.31.1.

5.2.1.31.2.

Special requirements for vehicles equipped with a vehicle stability function where the
installation of such equipment is mandatory.

Where a vehicle is equipped with a vehicle stability function as defined in paragraph 2.32.
the following shall apply:

In the case of directional control the function shall have the ability to automatically
control individual wheel speeds by selective braking based on the evaluation of actual
vehicle behaviour in comparison with a determination of vehicle behaviour demanded by
the driver. 1/

In the case of roll-over control the function shall have the ability to automatically control
individual or multiple wheel speeds by selective braking or automatically commanded
braking based on the evaluation of actual vehicle behaviour that may lead to vehicle roll-
over. 1/

To realise the functionality defined above a vehicle stability function shall include, in
addition to selective braking and/or automatically commanded braking, at least the
following:



5.2.1.31.3.

5.2.1.31.4.

5.2.1.31.5.

e The ability to regulate engine power output.

e In the case of directional control: The determination of vehicle behaviour from values
of yaw rate, lateral acceleration and wheel speeds and from the driver’s control input
to the braking system, to the steering system, and to the engine. If these values are not
directly measured, the evidence of the appropriate correlation with directly measured
values under all driving conditions (e.g. including driving in a tunnel) shall be shown
to the technical service at the time of type approval. Only on-board generated
information shall be used.

e In the case of roll-over control: The determination of vehicle behaviour from values of
the vertical force on the tyre(s) (or at least lateral acceleration, and wheel speeds) and
from the driver’s control input to the braking system, and to the engine. If these values
are not directly measured, the evidence of the appropriate correlation with directly
measured values under all driving conditions (e.g. including driving in a tunnel) shall
be shown to the technical service at the time of type approval. Only on-board
generated information shall be used.

¢ In the case of a towing vehicle equipped according to paragraph 5.1.3.1.: the ability to
apply the service brakes of the trailer via the respective control line(s) independently
of the driver.

The operation of the vehicle stability control shall be demonstrated by means of one of the

following:

e a dynamic demonstration on one vehicle configuration and submission of test results
for other vehicle configurations under the condition that these vehicles are equipped
with the same vehicle stability function as the one fitted on the vehicle which has been
used for the dynamic demonstration

e a computer simulation, together with data which verifies the simulation model against
a practical vehicle test. The specification and functionality of the simulator is defined
in the Appendix to this Regulation.

The method by which this demonstration is carried out shall be agreed between the
vehicle manufacturer and the Technical Service and shall include the critical conditions of
under-steer, over-steer and roll-over as appropriate to the vehicle stability function
installed on the vehicle with the method of demonstration and results being appended to
the type approval report. This may be carried-out other than at the time of type approval.

Interventions of the vehicle stability function shall be indicated to the driver by a specific
optical warning signal. The indication shall be present as long as the vehicle stability
function is active. The warning signals specified in paragraph 5.2.1.29. of this Regulation
shall not be used for this purpose.

Interventions of the vehicle stability function used in any learning process to determine
the vehicle operational characteristics shall not generate the above signal.

A vehicle stability function failure or defect shall be detected and indicated to the driver
by the specific optical warning signal referred to in paragraph 5.2.1.31.5. The warning
signal shall be constant and remain displayed as long as the failure or defect persists and
the ignition (start) switch is in the “on” (run) position.



5.2.1.31.6.

Note:

5.2.2.21.

5.2.2.21.1.

5.2.2.21.2.

5.2.2.21.3.

5.2.2.214.

In the case of a power-driven vehicle equipped with an electric control line and
electrically connected to a trailer with an electric control line the driver shall be warned by
a specific optical warning signal whenever the trailer provides the information “VDC
Active” via the data communications part of the electric control line. The optical signal
defined in paragraph 5.2.1.31.5. above may be used for this purpose.

The following text needs to be modified to reflect the changes defined above for motor
vehicles as a result of the decisions made by the Ad-Hoc Group at their meeting held on
7 July 2005.

Special requirements for trailers equipped with a vehicle stability function where the
installation of such equipment is mandatory.

Where a trailer is equipped with a vehicle stability function as defined in paragraph 2.32.
the following shall apply:

In the case of directional control the function shall have the ability to automatically
control individual wheel speeds by selective braking based on the evaluation of actual
trailer behaviour in comparison with a determination of the relative behaviour of the
towing vehicle. 1/ In the case of roll-over control the function shall have the ability to
automatically control individual or multiple wheel speeds by selective braking or
automatically commanded braking based on the evaluation of actual trailer behaviour that
may lead to roll-over. 1/

To realise the functionality defined above a vehicle stability function shall include, in

addition to automatically commanded braking and where appropriate selective braking, at

least the following:

e The determination of trailer behaviour from measured values of lateral acceleration
and wheel speeds.

A vehicle stability function of a different design to that described in paragraph 5.2.2.21.2.
above shall be deemed to fulfil the requirements of a vehicle stability function provided
that at least equivalent performance is achievable.

The assessment procedure used shall be agreed between the trailer manufacturer and
Technical Service to ensure the objectives defined in 2.32. are fulfilled and shall include
comparative testing with a representative trailer fulfilling the specification defined in
5.2.2.21.2. above.

The operation of a vehicle stability function shall be demonstrated by means of one of the

following:

e adynamic test

e the submission of test results from a representative trailer including a demonstration of
the stability function on a vehicle

e acomputer simulation



The method by which this demonstration is carried out shall be agreed between the trailer
manufacturer and the Technical Service and shall include the critical conditions of roll-
over, under-steer and over-steer as appropriate to the vehicle stability function installed on
the trailer with the method of demonstration and results being appended to the type
approval report.

5.2.2.21.5. Trailers equipped with an electric control line, when electrically connected to a towing
vehicle with an electric control line, shall provide the information “VDC active” via the
data communications part of the electric control line when the vehicle stability function is
active. Interventions of the vehicle stability function used in any learning process to
determine the trailer operational characteristics shall not generate the above information.

1/ Additional interaction with other vehicle systems or components is allowed. Where these systems or components are
subject to special Regulations, such interaction shall comply with the requirements of those Regulations, e.g. interaction
with the steering system shall comply with the requirements set out in Regulation 79 for corrective steering.



Regulation No. 13 — Appendix
Example of the Simulator
(see item 5.2.1.31.3 of this Regulation)

l. The simulator
This Appendix defines an example of a simulator that may be used to demonstrate the
functionality of the vehicle equipped with a vehicle stability function as defined in item 2.3.2
of this Regulation.

1.1 The simulator shall produce the required signals compatible with the control system to be
evaluated and shall also react to the response of the control system to those signals so that it is
possible to demonstrate the affect of the control on the vehicle for which approval is required.

1.2 The following diagram provides an example of the layout of the simulator:
—1 N
ACTUATORS VEHICLE CONTROL
SYSTEM ACTUATORS
— T
OUTPUTS INPUTS
> EE—
EXTERNAL > SIMULATOR > EXTERNAL
INPUTS OUTPUTS
> EE—
1.3. The simulator shall at least include the following parameters:
Parameter Minimum | Maximum | Resolution
Value Value
Vehicle Parameters
Wheelbase 2m 10m 0.1m
Centre of gravity - height 0 5 0.1m
Outputs
Wheel speed — front left 0 250kmh 1km/h
Wheel speed — front right 0 250kmh 1km/h
Wheel speed — rear left 0 250kmh 1km/h
Wheel speed — rear right 0 250kmh 1km/h
Steering angle -360° +360° 1°
Inputs
Brake pressure — front left (pneumatic brake systems) Obar 12bar 0.1bar
Brake pressure — front right (pneumatic brake systems) Obar 12bar 0.1bar
Brake pressure — rear left (pneumatic brake systems) Obar 12bar 0.1bar
Brake pressure — rear right (pneumatic brake systems) Obar 12bar 0.1bar




Items to be considered at a later meeting:

e In the case of a motor vehicle, a vehicle stability function shall consist of at least
directional control.

e In the case of a trailer a vehicle stability function shall consist of at least roll-over control

e Effect on paragraph 5.2.2.17.1.

Annex 2

Add a new paragraph 14.14. as follows:

14.14.

Annex 19

The vehicle is / is not 2) equipped with a vehicle stability function

In the case where the vehicle is equipped with a vehicle stability function:
Vehicle stability function is optional equipment: Yes / No *

Vehicle stability function includes directional control: Yes / No
Vehicle stability function includes roll-over control: Yes / No

Add a new paragraph 1.1.5. to read:

1.1.5. Vehicle stability function (refer to paragraph 6).

Add a new paragraph 6 to read:

6.

6.1

6.1.1

6.2

6.2.1

6.3

6.3.1.

Vehicle Stability Function
General

This paragraph defines a test procedure to determine the performance of a vehicle
stability function consisting of directional control and/or roll-over control.

Information Document

The manufacturer of the vehicle stability function shall supply to the Technical Service an
Information Document of the control function(s) for which performance verification is
required. This document shall contain at least the information defined in Appendix 7 to
this Annex.

Definition of test vehicles

Based on the information supplied in the Information Document, in particular the trailer
applications defined in paragraph 2.1 of Appendix 7, the Technical Service shall carry out
demonstrative tests on a representative trailer(s) having up to three axles and equipped
with the respective braking system configurations. Additionally, when selecting a
representative trailer(s) for evaluation consideration shall also be given to the parameters
defined in the following paragraphs:



6.3.1.1.

6.4

6.4.1.

6.5

Suspension type: for each suspension group i.e. balanced pneumatic a representative
trailer shall be evaluated.

Wheelbase: wheel base shall not be a limiting factor

Brake type: approval shall be limited to S cam or disc brakes but should other types
become available, then comparative testing may be required.

Braking system: The braking system of the trailer(s) to be evaluated shall comply with all
of the relevant requirements of this Regulation.

Test Schedule:

The demonstrative tests to be carried out shall be agreed between the system manufacturer
and the Technical Service and shall include the critical conditions of roll-over, under-steer
and over-steer as appropriate to the vehicle stability function installed on the trailer.

Towing vehicle: the towing vehicle used for evaluating the performance of the vehicle
(trailer) stability function shall have the necessary pneumatic and electrical connections
and if the towing vehicle is equipped with a vehicle stability function as defined in
paragraph 2.32 of this Regulation that function shall be disabled.

Add a new Appendix 7 to Annex 19 as follows:

1.1

1.2

1.3

1.4

1.5

2.1

2.2
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Annex 19 — Appendix 7

Vehicle Stability Function Information Document
General
Name of manufacturer
System name
System variations
System configurations (where appropriate)
Explanation of the basic function and/or philosophy of the system.
Applications
List of trailer types and configurations for which approval is required.

Schematic diagrams of the respective configurations installed on the trailers defined in 2.1
above with consideration given to the following:

- Lift axles
- Steering axles
- Anti-lock braking configurations

Scope of application with respect to suspension type i.e. balanced pneumatic etc. with
reference to the manufacturer and model/type.
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3.1

3.2

3.3

3.4

3.5

3.6

3.6.1

Additional information (if applicable) to the application of the directional control and/or
the roll-over control function(s).

Component Description

Sensors external to the controller
- Function
-Identification e.g. part numbers

Controller(s)

- General description and function

- Identification e.g. part numbers

- Safety aspects of the controller(s) in accordance with Annex 18
- Additional features

Modulators

- General description and function
- Identification

- Limitations

Electrical Equipment
- Circuit diagrams
- Powering methods

Pneumatic circuits

System schematics including anti-lock braking associated with the trailer types defined in
paragraph 6.2.1 of this Annex

Electro Magnetic Compatibility

Documentation demonstrating compliance with Regulation No. 10 including the 02 Series
of amendments.

Add a new Appendix 8 to Annex 19 as follows:

Annex 19 — Appendix 8
Vehicle Stability Function Test Report

Test Report No: ....ooovvviiiiiiiinnnt,

1 Identification

1.1 Manufacturer of the Vehicle Stability Function (name and address)
1.2 System name / model

2 System(s) and Installations approved

2.1 Anti-lock braking configurations (where appropriate)



2.2

23

24

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

1/

Range of application (trailer type and number of axles)
System Identification

Additional features.

Test Data and Results

Test vehicle data:

Test surface information

Demonstrative tests used for the purpose of evaluating the directional control and/or the
roll-over control.

Test results

Assessment in accordance with Annex 18 to this Regulation

Limits of installation:

Suspension type

Brake type

Trailer installation

Anti-lock braking configurations

Other recommendations/limitations (e.g. lifting axles, steering axles etc)
Date of Test:

This test has been carried out and the results reported in accordance with Annex 19 to
ECE Regulation No. 13 as last amended by the ...... series of amendments.
Technical Service 1/ conducting the test

Signed: ................... Date: ......ccovviiiiiiiinins

Approval Authority 1/
Signed: ................... Date: ......ccoviiiiiinl,

To be signed by different persons even when the Technical Service and Approval
Authority are the same or alternatively, a separate Approval Authority Authorisation issue
with the report.

Appendix 7 (former) is to be renumbered Appendix 9



B. NOTES TO THE PROPOSAL
Terminology

The terms “Vehicle Stability Function” and “Trailer Roll Stability Function” have been chosen as they
are believed to be unconnected with a specific organization. Organization specific terminology includes
— Vehicle Dynamics Control (VDC), Vehicle Stability Control (VSC), Electronic Stability Control
(ESC), Electronic Stability Program (ESP), Electronic Stabilisation Programme (ESP), Porsche
Stability Management (PSM), Dynamic Stability Control (DSC), Dynamic Stability Program (DSP),
Roll Stability Program (RSP), Trailer Roll Stability Program (TRSP), Roll Over Protection (ROP), Roll
Stability Control (RSC), and Roll Stability Support (RSS).



