Annex 21

Special requirements for vehicles equipped with a vehicle stability function

1. General

1.1. This annex defines the special requirements for vehicles equipped with a vehicle
stability function, pursuant to paragraphs 5.2.1.32., 5.2.1.33 and 5.2.2.23. of this
Regulation.

1.2. In meeting the requirements of this annex the "other vehicles" as mentioned in
paragraphs 2.1.3. and 2.2.3. shall not differ in at least the following essential respects:
1.2.1. The character of the vehicle;

1.2.2. In the case of power-driven vehicles the axle configuration (e.g. 4x2, 6x2, 6x4);
1.2.3. In the case of trailers the number and arrangement of axles;

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

1.2.5. Additional steered axles in the case of power-driven, and steered axles in the case of
trailers;

1.2.6. Lift axles;

2. Requirements

2.1. Power-driven vehicles

2.1.1. Where a vehicle is equipped with a vehicle stability function as defined in paragraph

2.4. of this Regulation, the following shall apply:

In the case of directional control the function shall have the ability to automatically control
individually the speed of the left and right wheels on each axle or an axle of each axle
group by selective braking based on the evaluation of actual vehicle behaviour in

comparison with a determination of vehicle behaviour demanded by the driver?.
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2 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 No. 79 for corrective steering.

In both cases, the function is not required:

(a) When the vehicle speed is below 20 km/h;

(b) Until the initial start-up self test and plausibility checks have been completed;

(c) When the vehicle is being driven in reverse;

(d) When it has been automatically or manually disabled. In this case, the following
conditions shall apply as appropriate:

i) When a vehicle is equipped with a means to automatically disable the vehicle stability
function to provide increased traction by modifying the functionality of the drive train, the
disablement and its re-instatement shall be automatically linked to the operation which
changes the functionality of the drive train;

ii) When a vehicle is equipped with a means to manually disable the vehicle stability
function, the vehicle stability function shall be automatically reinstated at the initiation of
each new ignition cycle;

iii) A constant optical warning signal shall inform the driver that the vehicle stability
function has been disabled. The yellow warning signal specified in paragraph 2.1.5. below
may be used for this purpose. The warning signals specified in paragraph 5.2.1.29. of this

Regulation shall not be used.

2.1.2. 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:
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(a) The ability to control engine power output;

(b) In the case of directional control: The determination of actual vehicle behaviour from
values of yaw rate, lateral acceleration, wheel speeds, and from the driver's control inputs to
the braking and steering systems and to the engine. Only on-board generated information
shall be used. 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,

(c) In the case of roll-over control: The determination of actual 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 inputs to the braking system and to the engine. Only on-board
generated information shall be used. 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;

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

2.1.3. The vehicle stability function shall be demonstrated to the Technical Service by
dynamic manoeuvres on one vehicle which has the same vehicle stability function as the
vehicle type to be approved. This may be realized by a comparison of results obtained with
the vehicle stability function enabled and disabled for a given load condition. As an
alternative to carrying-out dynamic manoeuvres for other vehicles and other load

conditions, fitted with the same vehicle stability system, the results from actual vehicle tests
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or computer simulations may be submitted.

As an alternative to the above, a test report conforming to Part 2, paragraph 1.1. of Annex

19 may be used.

The use of the simulator is defined in Appendix 1 to this annex.

The specification and validation of the simulator is defined in Appendix 2 to this annex.

Until unified test procedures are agreed, 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 directional control and roll-over control 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.

As a means of demonstrating the vehicle stability function any of the following dynamic
manoeuvres shall be used*:

3 Should the use of any of the above defined manoeuvres not result in loss of directional
control or roll-over as appropriate an alternative manoeuvre may be used in agreement with

the Technical Service.

Directional Control Roll-Over Control
Reducing radius test Steady state circular test
Step steer input test J-turn

Sine with dwell
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J-turn

micro-split single lane change

Double lane change

Reversed steering test or "fish hook" test

Asymmetrical one period sine steer or pulse steer

input test

To demonstrate repeatability the vehicle will be subject to a second demonstration using the
selected manoeuvre(s).

2.1.4. Interventions of the vehicle stability function shall be indicated to the driver by a
flashing optical warning signal. The indication shall be present as long as the vehicle
stability function is in an intervention mode. The yellow warning signal specified in

paragraph 2.1.5. below may be used for this purpose.

Additionally, interventions by systems related to the vehicle stability function (including
traction control, trailer stability assist, corner brake control, and other similar functions that
use throttle and/or individual torque control to operate and share common components with
vehicle stability function) may also be indicated to the driver by this flashing optical

warning signal.

Interventions of the vehicle stability function used in any learning process to determine the

vehicle operational characteristics shall not generate the above signal.

The signal shall be visible to the driver, even in daylight, such that the driver can easily
verify the satisfactory condition of the signal without leaving the driver's seat.

2.1.5. A vehicle stability function failure or defect shall be detected and indicated to the
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driver by a yellow optical warning signal.

The warning signal specified in paragraph 5.2.1.29.1.2. of this Regulation may be used for
this purpose but shall not be used for interventions as defined in paragraph 2.1.4. of this

anncx.

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.

2.1.6. 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 2.1.4. above may be used for this purpose.

2.2. Trailers

2.2.1. Where a trailer is equipped with a vehicle stability function as defined in paragraph

2.34. of this Regulation, the following shall apply:

In the case of directional control the function shall have the ability to automatically control
individually the speed of the left and right wheels on each axle or an axle of each axle
group by selective braking based on the evaluation of actual trailer behaviour in

comparison with a determination of the relative behaviour of the towing vehicle?.

In the case of roll-over control the function shall have the ability to automatically control

the wheel speeds on at least two wheels of each axle or axle group by selective braking or
automatically commanded braking based on the evaluation of actual trailer behaviour that
may lead to roll-over®,

5 Additional interaction with other vehicle systems or components is allowed. Where these
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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 No. 79 for corrective steering.

2.2.2. 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:

(a) The determination of actual trailer behaviour from values of the vertical force on the
tyre(s), or at least lateral acceleration and wheel speeds. Only on-board generated
information shall be used. 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.

2.2.3. The vehicle stability function shall be demonstrated to the Technical Service by
dynamic manoeuvres on one vehicle which has the same vehicle stability function as the
vehicle type to be approved. This may be done by a comparison of results obtained with the
vehicle stability function enabled and disabled for a given load condition. As an alternative
to carrying-out dynamic manoeuvres for other vehicles and other load conditions, fitted
with the same vehicle stability system, the results from actual vehicle tests or computer

simulations may be submitted.

As an alternative to the above, a test report conforming to Part 1, paragraph 6. of Annex 19

may be used.

The use of the simulator is defined in Appendix 1 to this Annex.

The specification and validation of the simulator is defined in Appendix 2 to this annex.
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Until unified test procedures are agreed, 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 control and directional control 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. This may be carried-out other than at the

time of type approval.

As a means of demonstrating the vehicle stability function any of the following dynamic
manoeuvres shall be used®:
6 Should the use of any of the above defined manoeuvres not result in loss of directional

control or roll-over as appropriate an alternative manoeuvre may be used in agreement with

the technical service.

Directional Control Roll-Over Control

Reducing radius test Steady state circular test

Step steer input test J-turn
Sine with dwell

J-turn

micro-split single lane change

Double lane change

Reversed steering test or "fish hook" test

Asymmetrical one period sine steer or pulse steer input test

To demonstrate repeatability the vehicle will be subject to a second demonstration using the
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selected manoeuvre(s).

2.2.4. 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 in an intervention mode. Interventions of the vehicle stability function used in any
learning process to determine the trailer operational characteristics shall not generate the
above information.

2.2.5. To maximise the performance of trailers that utilise "select-low" such trailers are
permitted to change control mode to "select-high" during an intervention of the "Vehicle

Stability Function".

Annex 21 - Appendix 1

Use of the dynamic stability simulation

The effectiveness of the directional and/or roll-over stability control function of power-
driven vehicles and trailers of categories M, N and O, may be determined by computer
simulation.

1. Use of the simulation

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

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

1.3. The simulations shall be carried out with a validated modelling and simulation tool.
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The verification shall be carried out using the same manoeuvre(s) as defined in paragraph
1.1. above.

The method by which the simulation tool is validated is given in Annex 21, Appendix 2.

Annex 21 - Appendix 2

Dynamic stability simulation tool and its validation

1. Specification of the simulation tool

1.1. The simulation method shall take into account the main factors which influence the
directional and roll motion of the vehicle. A typical model may include the following
vehicle parameters in an explicit or implicit form:

(a) Axle/wheel,;

(b) Suspension;

(c) Tyre;

(d) Chassis/vehicle body;

(e) Power train/driveline, if applicable;

(f) Brake system;

(g) Pay load.

1.2. The Vehicle Stability Function shall be added to the simulation model by means of:
(a) A subsystem (software model) of the simulation tool; or

(b) The electronic control box in a hardware-in-the-loop configuration.

1.3. In the case of a trailer, the simulation shall be carried out with the trailer coupled to a
representative towing vehicle.
1.4. Vehicle loading condition

1.4.1. The simulator shall be able to take into account the laden and unladen conditions.

varyY—nEHAWTET S, MAEE, ERROLIEICHRE Lo ¥ — &
FLCHDEHNTEET S,

VIal—Ta V= ORI EHRT D FHIEICHOWTIL, MRIR1OfHER2ICH
ﬁiﬂjqéo

MERI21 — fé32

B I 2 L—va Y —, RORYHEDORER

1. ¥ ab—varY— Lotk

L1 ¥ a2 b—va VHECRW T, BHEOFHRN &K OMFRUICER T2 E72
TR A BBIZAND Z &, EHERRET X, EEICET2HRO/T X — 203
R XTI CEEND 2 &b 5.

(a) Hifh, Hd

(b) FEELLE

(c) #A4%

(d) ¥v v/ HR

(e) BRENR B niER GL4T55%5)

() fEhLEE

(g) F RAf# &

12, TROWTNNOFEEZHWT, HEZERELZ S I 2L —va VET/MT
BN %,

@ ¥YIalb—va V=IO AT A (Y7 NT=TETINV)

(b)y »N— K7 =7 A ¥ /)L—7 (HIL : Hardware-in-the-Loop) ik & -l R
v J A

1.3. s HF THHEE, ¥ 2 b—aid, RENREG HEEICET
HL A L 7ORBBIC B W CER T 5,

1.4, Elj O EAM

14.1. ¥ 2 b—2 %, FHEREX OIERHIREBIHETE 20D THD 2 &,



1.4.2. The load shall be considered to be a fixed load with properties (mass, mass
distribution and maximum recommended height of the centre of gravity) specified by the
manufacturer.

2. Validation of the simulation tool

2.1. The validity of the applied modelling and simulation tool shall be verified by means of
comparisons with a practical vehicle test(s). The test(s) utilised for the validation shall be
those which, without control action, would result in loss of directional control (under-steer
and over-steer) or roll-over control as appropriate to the functionality of the stability control
function installed on a representative vehicle.

During the test(s) the following motion variables, as appropriate, shall be recorded or
calculated in accordance with ISO 15037 Part 1:2005: General conditions for passenger
cars or Part 2:2002: General conditions for heavy vehicles and buses (depending on the
vehicle category):

(a) Yaw velocity;

(b) Lateral acceleration;

(c) Wheel load or wheel lift;

(d) Forward velocity;

(e) Driver input.

2.2.

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

2.3. The simulator shall be deemed to be validated when its output is comparable to the
practical test results produced by the same vehicle(s) during the manoeuvre(s) selected
from those defined in paragraph 2.1.3. or 2.2.3. of Annex 21, as appropriate.

The simulator shall only be used with regard to features for which a comparison has been
made between real vehicle tests and simulator results. The comparisons shall be carried-out

in the laden and unladen condition to show the different conditions of load can be adapted
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to and to confirm the extreme parameters to be simulated, e.g.:

(a) Vehicle with shortest wheelbase and highest centre of gravity;

(b) Vehicle with longest wheelbase and highest centre of gravity.

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

In the case of a dynamic manoeuvre, the relationship of activation and sequence of the
vehicle stability function in the simulation and in the practical vehicle test shall be the
means of making the comparison.

2.4. The physical parameters that are different between the reference vehicle and simulated
vehicle configurations shall be modified accordingly in the simulation.

2.5. A simulator test report shall be produced, a model of which is defined in Appendix 3 of

this annex, and a copy attached to the vehicle approval report.

Annex 21 - Appendix 3

Vehicle stability function simulation tool test report
Test Report Number:

1. Identification

1.1. Name and address of the simulation tool manufacturer

1.2. Simulation tool identification: name/model/number (hardware and software)

2. Simulation tool

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

2.2. Hardware/software in the loop (see paragraph 1.2. of Appendix 2 to Annex 21)
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2.3. Vehicle loading conditions (see paragraph 1.4 of Appendix 2 to Annex 21)

2.4. Validation (see paragraph 2. of Appendix 2 to Annex 21)

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

3. Scope of application

3.1. Character of vehicle (e.g. truck, tractor for semi-trailer, bus, semi-trailer, centre-axle
trailer, full trailer)

3.2. Vehicle configuration: (e.g. 4x2, 4x4, 6x2, 6x4, 6x6)

3.3. Limiting factors: (e.g. mechanical suspension only)

3.4. Manoeuvre(s) for which the simulator has been validated:

4. Verifying vehicle test(s)

4.1. Description of vehicle(s) including the towing vehicle in case of trailer testing:
4.1.1. Vehicle(s) identification: make/model/VIN

4.1.1.1. Non-standard fitments:

4.1.2. Vehicle description, including axle configuration/suspension/wheels, engine and
drive line, braking system(s) and vehicle stability function content (directional control/roll-
over control), steering system, with name/model/number identification:

4.1.3. Vehicle data used in the simulation (explicit):

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

4.3. Results laden and unladen with the vehicle stability function switched on and off,
including the motion variables referred to in Annex 21, Appendix 2, paragraph 2.1. as
appropriate:

5. Simulation results

5.1. Vehicle parameters and the values used in the simulation that are not taken from the
actual test vehicle (implicit):

5.2. Results laden and unladen with the vehicle stability function switched on and off for

each test conducted under paragraph 3.2. of this Appendix, including the motion variables
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referred to in Annex 21, Appendix 2, paragraph 2.1. as appropriate:

6. This test has been carried out and the results reported in accordance with Appendix 2 of
Annex 21 to ECE Regulation No. 13 as last amended by the ............... series of
amendments.

Technical Service conducting the test!

Signed: .....oooeeveniiiinee Date: .o
Approval Authority'
! To be signed by different persons if the Technical Service and the Approval Authority is

the same organisation.

Signed: ....cooeeveniiiinee Date: .o

Feo BHAI2L, MHER2O2IHEICFHE Lo, BIfERICRBIT 2LBEHE (%415 60)
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Annex 22 FFHI 22

Requirements for the brake electric/electronic interface of an HEaxJ7Z2—07 V—%HEBEXRBF
automated connector A H—T7 2— R BT BEL

1. General 1. —mE
This Annex defines the requirements applicable to installations where the AN T, 25| Hl &S | EEM o7 L —F HER B A V¥
connection and disconnection of the brake electric/electronic interface between — 7 2 —ADEEHRB IOV A LA a R 7 ¥ —I2 LV Ek S
the towing vehicle and the towed vehicle is achieved by an automated WA FHFICEH S D EHERIET 5,
connector: AHHHIAE 7, $IC IS0 7638 % 7 ¥ — & HEI= % 7 4 —Dff
This Annex also considers the case where a vehicle is equipped with both ISO TR SN TV BERIZ OV THLERT 5,

7638 connector and an automated connector.

2. HEhaxsX—0hTIY—

2. Categories of automated connectors HEa s 2—d. L FORARS DT DY —c S 1
Automated connectors are classified in different categories!: BF DY —A NS U H— I b —T—DHBRA T OB
Category A automated connector for tractor/semi-trailer combinations shall a7 Z—L, KRB 2 OB Z w723
meet the requirements of Appendix 2 of this annex. All DETDH, ZOATITV—IZEENLAE AR H
automated connectors within this category are compatible —IIT_RTCHEBRMERD S,
together. NFAY—B R 2 OEEETSTEEE SR RT S H—
Category B automated connectors for tractor/semi-trailer combinations I FL—T—DMAGOEHOBRE a7 ¥ —,
that do not meet all the requirements of Appendix 2. They are BT IY—A ORI, BT TV —B DA
not compatible with category A. Interfaces of category B are VE—T 2 —RL, ZOAT A —IZEENDL T
not necessarily compatible to all type of interfaces within this TOEAT DA E—T =2 — AL DRI B 5
category. IR B 7200,

Category C automated connectors for combination other than tractor/semi- 717 32Y—C N7 E—/tI =T —LSDOMAGEDEHDOBEE =




trailer shall meet the requirements of Appendix 3 of this 27 A2 —%, KRMRIOAE 8 OB 2T HDET 5 2,
annex2. All automated connectors within this category are ZOATIA—IZEENRDSAE AR X — 3T N THEEM
compatible together. N b,

Category D automated connectors for combinations other than tractor/semi- 72V —D Ik 3 OBEMETRTULMI RN T 7 F— /&I FL—
trailer that do not meet all the requirements of Appendix 3. 7 —LUSNOMBEDENORBax s 2 —, T AU —C LD
They are not compatible with category C. Interfaces of category H#arEZ 7w, 373V =D DA v H—T = —RA[E, ZDOHT
D are not necessarily compatible to all type of interfaces within T —IZEFENDITRXRTOIATDA X —T =2 —AEDH
this category. HERH D L3RG 72,

1 New categories of couplings may be added later on for 1 St HT L HT 7R AR SR 1T B L C AR v
new/innovative technical solutions, when standard interfaces H—T 2 — AMERIN, DORR SN, Iy TV 70

will be defined and agreed upon. FHLWAT TV =B AlaettEd & 5,

2 Until a standard is defined and agreed upon, no ) B S L Ao BT S B E T, 55 Y —C i
automated connector shall be defined as being of category C. BTAEBIa X X —ITEDRNED LTS,

3. Requirements 3 i

The brake electric/electronic interface of the automated connector shall HE oy 2T L —% B B A v H—T = — 2 E. AHHS L OZ D

achieve the same functional requirements as specified for the ISO 7638 R TSO 7638 = 5 7 % —|= U CHILE S hu 7 HERR LMk & [ U B 4 k2

connector throughout this regulation and its Annexes. LOLTa,

3.1. The contacts (pins and sockets) for the brake electric/electronic 31, TU—FELS EFA A —T 2 ADES (ErBEOY v 1)
interface shall have the same electrical characteristics and 15, SO 638D & 7] U A5 & OMEREME 2 B3 2 & 0 & -
functionality as the ISO 7638 contacts. %

3.1.1. The data contacts of the brake electric/electronic interface shall be used to 311 7 Vv —FHEBER EfA X —T72c—ADT — XL, ISO
transfer information exclusively for braking (including ABS) and running gear 11992-2:2003 (£ OET 1:2007 Z &) (IZHE Sz & B0 12, #il#) (ABS
(steering, tyres and suspension) functions as specified in ISO 11992-2:2003 Paty) BIXOETEER (AT 7V 7 2AYBLOY AT 9 0) #



3.2

3.3.

In th

including its Amendment 1:2007. The braking functions have priority and shall
be maintained in the normal and failed modes. The transmission of running gear

information shall not delay braking functions.

. The power supply, provided by the brake electric/electronic interface, shall be
used exclusively for braking and running gear functions and that required for the
transfer of trailer related information not transmitted via the electric control line.
However, in all cases the provisions of paragraph 5.2.2.18. of this Regulation

shall apply. The power supply for all other functions shall use other measures.

In the case of semi-trailer combinations equipped with an automated connector

the maximum length of the cable for braking data communication shall be;
(@)  Tractor: 21 m;
(b)  Semi-trailer: 19 m;
in the running mode.

In all other cases the conditions of paragraphs
5.1.3.6. and 5.1.3.8. of this Regulation apply with

respect to maximum cable lengths.

Vehicles being equipped with both a connector conforming to ISO 7638 and an
automated connector shall be built in such a way that only a single path is possible
for the functioning of the electric control transmission or in the transmission of
information in accordance with ISO 11992-2:2003 including Amendment 1:2007.

See Appendix 1 to this annex for examples.

e case of automatic path selection the priority shall be given to the automated

connector.
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3.4.  Any trailer equipped with an automated connector shall be equipped with a spring 3.5. MAFAIZHEETHA—I—IX, ABax 7 ¥ —k L OBEEE
braking system according to Annex 8 of this regulation. & DOFEREM: 72 B N ZE O I T 2 il BRFIHIZOW TR L
TERCE ORIl 2 IS 7 2 ) — BT 5%

ate) ZETLIbOET D,

3.5.  The manufacturer applying for type approval shall submit an information document

describing the functionality and any limitations in the use of the automated

connector and any associated equipment, including information about the category 73TV —B BLRD OAB a7 X —0O851%, BN Z R
according to paragraph 2 of this Annex. L7, HE a2 X7 X —D XA T2 FET HFELHAT S

In the case of automated connectors of categories B and D, the means to identify the boLT L,
type of automated connector shall also be described to ensure identification of 3.6. A—H—lZXVBEINLETZ—F— 1 N7 » 7L, EiR
compatibility. Floxt L, #ESHEl & b —F —MoOaE a7 ¥ —o0 H ik

BB LD TG EICELHELIMERICOVWTEET LI LD
ET B, BT AESIT. B— FEIEA LTSI 515
LT abnET 5,

3.6. The vehicle user's handbook provided by the manufacturer shall warn the driver
of the consequences of not checking the compatibility of the automated connector
between the towing vehicle and the trailer. Information about mixed mode
operation shall also be provided if applicable. TEERE I K D A OfEREZ FREICT A 72012, BEja 7 X —2RI0 i 6

TWDHHFIZE, RO S AT A —2Rm v —F o7& boL

T%. A7 AV =BEBEXUDOHAIF, MV TONZABI a7 2 —DF AT

KRTHHDLETDH, ZOV—F U 71E, HARWEOD L L, HljDZ 3T Mt

WS TV DO EIRE R HETE 20D ET 5

To enable the driver to check the compatibility, vehicles fitted with an
automated connector shall have a marking specifying the category
according to paragraph 2. of this Annex. For category B and D also the type
of the installed automated connector shall be shown. This marking shall be
indelible and visible to the driver when standing on the ground beside the

vehicle




Annex 22 - Appendix 1

Examples of the layout of an automated
connection between vehicles

Automated connection and manual connection

equipped vehicles: data bus requirements.

Diagrams for electrical connections show routing of

signals of pin 6 and 7 according to ISO 7638.

Legend

Electrical

E1 ISO 11992-2 node in tractor, e.g. ECU
ABS/EBS

E2 Tractor ISO 7638 socket

E3 Tractor ISO 7638 plug for automated
connector

E4 Tractor part of automated connector

E5 Trailer ISO 7638 plug for automated
connector

E6 Trailer ISO 7638 socket

E7 Trailer part of automated connector

E8 ISO 7638 coiled cable
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E1l N7 27 #—»1S011992-2 / — R, #i]: ECU
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E2 KT 27 % —0 180 7638 ¥ 7 k

E3 N7 72 —0BEaxs Z—{ 180 7638 7
77

E4 HEhaxs ¥—D 7 72—

E5 F—7—0H#axs % —{ IS0 7638 7
77

E6 FL—F—n IS0 7638 ¥ 7 v k

E7 HEla 7 Z—D bk L—F—§k

E8 ISO 7638 =t A /LR 7 —T )L

E9 ISO 7638 /X—2 Y /7 |k

E10 L —F—» IS0 11992-2 / — K, #il : ECU



E9

E10

II

II1

v

Pneumatic

P1

P2

P3

P4

P5

P6

P7

P8

P9

ISO 7638 park socket

ISO 11992-2 node in trailer, e.g. ECU
ABS/EBS

Cable from E1 to E2
Cable from E10 to E6
Cable from E5 to E7

Cable from E3 to E4

Trailer control valve mounted on tractor
T-piece

Pneumatic coupling head on tractor

(control and supply)
Tractor part of automated connector

Pneumatic coupling head on trailer (control

and supply)

Pneumatic valve to seal the unused

terminal (double check valve) (control and

supply)
Trailer part of automated connector
Pneumatic coiled tube (control and supply)

Pneumatic park socket (control and supply)

P3

P4

P5

P6

p7

P8

P9

ABS/EBS

E1 /726 E2 £ TOr—7 L
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Tractor and semi-trailer examples

I. Automated connection and Manual
Connection equipped Vehicles

Automated connection mode

Figure A
Point-to-point connection ECU Tractor (E1) and ECU Trailer (E10) via

ACV. Automated connection mode: No coiled cables connected, Connection

between E1 and E10 when E4 and E7 are connected (i.e. when the fifth

wheel is coupled)

- = = = —
T

Manual connection mode

Figure B
Point-to-point connection ECU Tractor (E1) and ECU

Trailer (E10) via coiled cable. Manual mode: Coiled
cables connected, Connections between E3 and E4 as E5

and E7 are not in use
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Note by the secretariat: After consultations with the Chairs of GRRF and of the

Informal Working Group on Automated Coupling Vehicles: the correct Figure B
is the one in the original document ECE/TRANS/WP.29/GRRF/2013/12 and not
the one in ECE/TRANS/WP.29/GRRF/75, Annex II.

II. Only one part of the vehicle combination is
equipped with an automated connection

Manual mode A (only the tractor equipped with automated connection)

Figure C
Point-to-point connection ECU Tractor (E1) and ECU Trailer (E10) when the
fifth wheel is closed. Coiled cables connected, Line E3 to E4 is not in use
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ECE/TRANS/WP.29/GRRF/75, FfHIl ITIZFEH D & D TIE72\,

II. EFOEAELEDO—FHFDORIHEEGE I ME > T
W5

FEIE— NA (HEEEG /2 h 72 X —D~A)
X C
FHHNE L TCWAEEORA v MY —RA » MEgio ECU 5 27 #— (E1)

& ECU FL—F— (E10), A VRF—TADBER I TW5, E3 D5 E4
D7 A TIERHEN TV,




Manual mode B (only the semi-trailer equipped with
automated connection)

Figure D

Point-to-point connection ECU Tractor (E1) and ECU
Trailer (E10). Coiled cables connected, Line E5 to E7 is
not in use

Automated connection mode

Figure E

Pneumatic connection Tractor and Trailer via ACV. Automated
connection mode: No coiled cables connected, Connection
between tractor and trailer when P4 and P7 are connected (.e.
when the fifth wheel coupled)

U= — = = &

OO0

Manual mode A (only the tractor equipped with automated connection)

Figure F

Pneumatic connection Tractor and Trailer via coiled tube. Coiled

tubes connected, Line P2 to P5*
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Manual mode B (only the semi-trailer equipped with automated connection)

Figure G

Pneumatic connection Tractor and Trailer via coiled tube. Coiled tubes

connected, Line P1 to P5*

ool

Note by the secretariat: After consultations with the Chairs of GRRF and of the

*

Informal Working Group on Automated Coupling Vehicles, the wording has been

corrected.

Annex 22 - Appendix 2

Couplings of category A shall conform with the relevant provisions of ISO
13044-2:2013 to ensure compatibility of braking systems of tractor and semi-
trailer

Annex 22 - Appendix 3

(Reserved) To be defined at a later date.
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