AMEVSC-09-06e

The following text is a clean version of the worgidocument AMEVSC-
09-05e in which all references to ‘simulator’ haseb changed to
‘simulation tool’ and the justification text, asgmare by the AMEVSC
secretariat, has been added.

It is the basis for the revision 1 amendment of GRR12/2 to be submitted
for consideration at the #3ession of GRRF (September 2012).

Proposal

Annex 21, Appendix 1, amend to read:

"Annex 21

Appendix 1

GE.11-

Use of the dynamic stability simulation

The effectiveness of the directional and/or roleowstability control function of power
driven vehicles and trailers of categories M, N @&dmay be determined by computer
simulation.

1. Use of the simulation

1.1. The vehicle stability function shall be dentosted by the vehicle
manufacturer to the Type Approval Authority or Teidal Service with the
same dynamic manoeuvre(s) as for the practical detragion in
paragraph 2.1.3. or 2.2.3. of Annex 21.

1.2. The simulation shall be a means whereby tlche stability performance
may be demonstrated with the vehicle stability fioxcenabled or disabled,
and in the laden and unladen conditions.

1.3. The simulations shall be carried out with dideded modelling and
simulation tool. The simulation tool shall only hesed when—thesach
relevant parametersof the vehicle to be type-approved—fall—within-the
validatedrange-of parameters-of- the-simulatioh: tams listed in paragraph
1.1. of Appendix 2 of this Annex, is included in ta simulation tool and
when the value of each parameter falls within its espective validated
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range. The verification shall be carried out using the samanoeuvre(s) as
defined in paragraph 1.1—aboekthis Appendix.

The method by which the simulation tool is val&this given in-Anrnex-21,
Appendix 2of this Annex.

1.3.1.

A vehicle manufacturer using a validated simulationtool that was not
directly validated by themselves for a vehicle typapproval shall carry-
out at least one confirmation test.

Fhe This confirmation test shall beonducted in conjunction with a
Technical Service and shall bea single comparison between an actual
vehicle test and a simulation using one of the mammes as defined in
paragraph 1.1—abowd this Appendix.

The confirmation test shall be repeated in the eo€n change to the-vehicle
stability-funetion-ersimulation tool Y

The results of the confirmation test shall be chttal to the type-approval
documentation.

1.4. The availability of the simulation tool softsgato the software version used,
shall be maintained for a period of not less thauydars."

Y The necessity of a confirmation test shall be subjt to a discussion between the vehicle
manufacturer, the Technical Service and the ApprovbAuthority.

Annex 21, Appendix 2, amend to read:

"Annex 21

Appendix 2

Dynamic stability simulation tool and it valida

1. Specification of the simulation tool

1.1. The simulation—methotbol shall take into account the main factors which
influence the directional and roll motion of thehiae.

1.1.1. The simulation—medetool shall ineludetake into account the following
vehicle parameters as applicaile

(@) Vehicle category:

(b)  Character of the vehicle;



1.1.2.

{}c) Gearbox type (e.g. manual, automated manual, aatoimatic,
automatic);

" . . . oq. ler):
{)(d) Differential type (e.g. standard or self-locking);
{(e) Differential lock(s) (driver selected);

{m)(f) Brake system type (e.g. air over hydraulic, fil);a
{")(g) Brake type (e.g. disc, drum (single wedge, twinlges S-cam);
o lock braki G ion:
{p—Wheelbase;

{e)(h) Tyre type (e.g. structure, category of use, size);
{——Trackwidth;

{s)i) Suspension type (e.g. air, mechanical, rubber);
{H—Centre-of gravity-height;
{)—Lateral-acceleration-sensor-position;
)—Yawrate-sensorposition;

{w)—Loading.

The simulation model shall include at leaghe following parameters as
applicable *:

(@) Vehicle configuration(s) (e.g. 4x2, 6x2, etc., nitfying axle
functionality (e.g. free running, driven, liftedesred) and position);

(b)  Additional Steering axles{e-g—forced-staway-seltsteering)working

principle);
(c)  Steering ratio;
(d)  Drive axle(s) (effect on wheel speed sensing afdcle speed);

(e) Lift axle(s) (detection/control and wheelbase gwreffect when
lifted);

) Engine management (communication, control andoresg);
(g)  Gearbox characteristic(s);

(h)  Drive train option(s) (e.g. retardeegenerative braking, auxiliary
propulsion system)



0] Brake characteristic(s);

0] Anti-lock braking configuration;

(k)  Wheelbase;

0] Track width;

(m) Centre of gravity height;

(n)  Lateral acceleration sensor position;
(0) Yaw rate sensor position;

(p) Loading.

1 Parameters netecevertaken into accountshall-be-alimitation-otimit the use of the
simulatersimulation tool.

44.2.1.1.3. The Technical Service conducting the validatiballsbe provided with an

1.2.

1.3.

1.4.

1.4.1.

1.4.2.

information document covering at least the pointparagrapf1.11. and
1.1.2.above.

The Vehicle Stability Function shall be addedthe simulation model by
means of:

a) A subsystem (software model) of the simulatiool fis software-in-
the-loop, or

b) An actual electronic control unit in a hardwanehe-loop
configuration.

In the case of a trailer, the simulation sl carried out with the trailer
coupled to a representative towing vehicle.

Vehicle loading condition

The-simulatosimulation tool shall be able to take into account the laden and
unladen conditions.

The simulation tool shall, as a minimum, meet thedllowing criteria:

» afixed load,

* agiven mass,

e agiven mass distribution, and

e agiven height of the centre of gravity,
Validation of the simulation tool

The validity of the applied modelling and slation tool shall be verified by
means of comparisons with a practical vehicle $¢sf{he test(s) utilised for
the validation shall be those which, without cohtotion, would result in
loss of directional control (under-steer and owees and/or roll-over control



2.2.

2.3.

2.4,

2.5.

2.5.1.

as appropriate to the functionality of the stapitiontrol function installed on
a vehicle.

During the test(s) the following motion variabless appropriate, shall be
recorded or calculated in accordance with 1ISO 15Pat 1:2006 or Part

2:2002:(depending-on-the-vehicle-categay)yelevant

(@) Yaw velocity;

(b)  Lateral acceleration;

(c)  Wheel load or wheel lift;
(d)  Forward velocity;

(e) Driver input.

The objective is to show that the simulateldicle behaviour and operation
of the vehicle stability function is comparable lwithat seen in practical
vehicle tests.

The ability of the-simulatosimulation tool to be used with parameters that
have not been validated by a practical vehicle &wll be shown by
conducting simulations with varied parameter valuBHse results of these
simulations shall be checked to be logical andlamin comparison to the
results of known practical vehicle tests.

The -simulatosimulation tool shall be deemed to be validated when its
output is comparable to the practical test resplsduced by the same
vehicle(s) during the manoeuvre(s) selected froroseh defined with
paragraph 2.1.3. or 2.2.3. of Annex 21, as appatgri

The simulatorsimulation tool shall only be used with regard to features for
which a comparison has been made between realledbigts and-simulator
simulation tool results. The comparisons shall be carried-outénaden and
unladen condition to show the different conditimfidoad can be adapted to
and to confirm the extreme parameters to be simdjat.g.:

(@)  Vehicle with shortest wheelbase and highedtreari gravity;
(b)  Vehicle with longest wheelbase and highestreenit gravity.

In the case of the steady state circular testutiser-steer gradient shall be
the means of making the comparison.

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

The physical parameters that are differenvben the reference vehicle and
simulated vehicle configurations shall be modifiadcordingly in the
simulation.

A -simualatersimulation tool test report shall be produced, a model of which
is defined in Appendix 3 of this annex, and a captached to the vehicle
approval report.

A simulation tool validation carried-out in accordance with Annex 21
Appendix 2 and Appendix 3, prior to the entry intoforce of Supplement
[10] to the 11 series of amendments to this regulah, may continue to be
used for a new vehicle stability function approvalor extension of an
existing vehicle stability function approval provided that the relevant



technical requirements are fulfilled and the scopeof application is
complied with.”

Annex 21, Appendix 3, amend to read:

"Annex 21

Appendix 3

Vehicle stability function simulation tool tegport

1.
1.1.
1.2.
2.
2.1

2.2,

2.3.
2.4,
2.5,
3.
3.1
3.2.
3.3
3.4.
3.5
3.6.
3.7.
3.8.
3.9.

3.10.
3.11.
3.12.
3.13.

Identification

Name and address of the simulation tool manurfer

Simulation tool identification: name/model/riven (hardware and software)
Simulation tool

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

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

Vehicle loading conditions (see paragraphdf.Appendix 2. to Annex 21)
Validation (see paragraph 2. of Appendix Ammex 21)

Motion variables (see paragraph 2.1. of Appedo Annex 21)
Scope of application

Vehicle category:

Character of the vehicle:

Vehicle configuration:

-AdditionalSteering axles:

Steering ratio:

Drive axles:

Lift axles:

Engine management:

Gearbox type:

Drive train options:

Differential type:

Differential lock(s):

Brake system type:



3.14.
3.15.

3-15.3.16.
3-16.3.17.
3-17.3.18.
3-18-3.19.
3-19.3.20.
3-20.3.21.
321.3.22.
322.3.23.
323.3.24.
324 3.25.
325.3.26.

4.1.

4.1.1.
4.1.1.1.
4.1.2.

4.1.3.
4.2,

4.3.

Brake type:

Brake characteristic(s)

Anti-lock braking configuration:
Wheelbase:

Tyre type:

Track width:

Suspension type:

Centre of gravity height:

Lateral acceleration sensor position:
Yaw rate sensor position:

Loading:

Limiting factors:

Manoeuvre(s) for which the-simulatsimulation tool has been validated:
Verifying vehicle test(s)

Description of vehicle(s) including the towinghicle in case of trailer
testing:

Vehicle(s) identification: make/model/VIN
Non-standard fitments:

Vehicle description, including axle configtion/suspension/wheels, engine
and drive line, braking system(s) and vehicle $tgbfunction content
(directional control/rollover  control), steering  stgm, with
name/model/number identification:

Vehicle data used in the simulation (explici

Description of test(s) including location(s)ad/test area surface conditions,
temperature and date(s):

Results laden and unladen with the vehicleilgiafunction switched on and
off, including the motion variables referred to Amnex 21, Appendix 2,
paragraph 2.1. as appropriate:

Simulation results

Vehicle parameters and the values used isithalation that are not taken
from the actual test vehicle (implicit):

Results laden and unladen with the vehicleilgiafunction switched on and
off for each test conducted under paragraph 4.2hisfappendix, including
the motion variables referred to in Annex 21, Apgigr2, paragraph 2.1. as
appropriate:

Concluding statement

The simulated vehicle behaviour and operation @& trehicle stability
function is comparable with that of practical vébitests.

Yes/No

Limiting factors



6. 8. This test has been carried out and the resultsrtegh in accordance with
Appendix 2 of Annex 21 to ECE Regulation No. 13last amended by
the ... series of Amendments.

Technical Service conducting the tESt..........cccceeevieiceeece e
Signed:..........ccceees Date: ......ceeeeee.
APPIOVAl AUTNOTIEY ... ..ottt

1 To be signed by different persons if the TechnBgmivice and the Approval Authority are the
same organisation.

Justification

The proposed amendments are to provide clarifioatéamnsistency of terminology and
allow the continued use of existing simulation tgalidation test reports provided that the
relevant technical requirements are fulfilled almel $scope of application is complied with.

1. Appendix 1, paragraph 1.3.

Structure of paragraph changed to provide clatifi that the simulation tool can
only be used in a braking system type-approval whenvehicle parameters of the
vehicle to be type-approved are in included in simaulation tool and when the
value of each parameter is within the validatedyeanf the simulation tool.

2. Appendix 1, paragraph 1.3.1.

Structure of paragraph changed to provide clatifoe that a vehicle manufacturer
using an externally sourced simulation tool mustycaut at least one confirmation

test in conjunction with a Technical Service. A tfoate is added with regard to a
change to the simulation tool so that a new conédion test is not automatically

required, independent of the significance of thange. Also, with regard to the

need to repeat the confirmation test, the requirkmegarding a change to the
vehicle stability function has been deleted asithiovered by the parameters of the
simulation tool.

3. Appendix 2, paragraph 1.1.

All the listed parameters are divided into 2 typmsd placed in 2 new sub-
paragraphs 1.1.1. and 1.1.2..

Paragraph 1.1.1. — Parameters that do not havereriual value, but are
important in understanding the capability of thediation tool.

Paragraph 1.1.2. — Parameters that have a numeraaé within the
simulation model.

Changes within the parameters:

e Additional steering axles — The word “additionalidcathe examples
have been deleted. This removes any confusion reiard to the
word “additional” as the item now clearly applies all steered
axles. The added wording “working principle” in bkets indicates



that the influence of the steering on the vehitébitity function has
to be considered in the simulation tool.

* Gearbox — In addition to gearbox type with exampteparagraph
1.1.1., gearbox characteristics are added to paphgt.l1.2.. This
allows the suitability of the simulation tool to lestablished with
regard to different gearbox types, and the way hictv they are
taken into account within the simulation tool toientified.

» Drive train options — Examples added for clarifioat

« Brake — In addition to brake type in paragraph 11,1brake
characteristics are added to paragraph 1.1.2.. dllis/s both the
suitability of the simulation tool to be establigheith regard to
different brake types, and the way in which theg #aken into
account within the simulation tool to be identified

Wording “at least” is included in the introducingnéence of paragraph 1.1.2. so as
to ensure that a simulation tool manufacturer cadaed additional parameters, to
those listed, to the simulation tool.

Footnote restructured to clarify that it is not eggary for the simulation tool to
include all the listed parameters, but that anyapesters that are not specifically
accounted for shall be a limitation on the usehefdimulation tool. For consistency
of terminology and clarity, the word “simulator” replaced by “simulation tool”
(through-out the document).

Appendix 2, paragraph 1.4.2.

Paragraph structure revised to clarify that theuimement is a minimum
specification for the simulation tool.

Appendix 2, paragraph 2.5.

New paragraph 2.5.1. added. As the proposed anentdines not justify the status
of a “series” there will be no transitional proeiss. However, it is considered that
is should be possible to continue to use any sitiomgool validation test reports
that have been approved prior to this amendmentthéf relevant technical
requirements are fulfilled and the scope of apfiticais complied with. This is the
same approach as allowed under Supplement 4 tt0tiseries (Annex 11 Appendix
2 paragraph 1.2.1.).

Appendix 3.

Brought inline with the changes made to Appendix 2




