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Annex 4 Braking tests and performance of |Annex 4 Braking tests and performance of [t =2 — - $.5 122 TR
braking systems braking systems
VAR RN < AN ¥ % 8
1.4.1.2.2. Every test shall be repeated on the |1.4.1.2.2. Every test shall be repeated on the |g M2« M3~ N2 N3~ O 2 FEE B L6.M2M3~ N2~ 0% EE

unladen wvehicle. In the case of a
power-driven vehicle there may be, in
addition to the driver, a second person on
the front seat who is responsible for noting
the results of the test;

In the case of a tractor for a semi-trailer, the
unladen tests will be conducted with the
vehicle in its solo condition, including a
mass representing the fifth wheel. It will
also include a mass representing a spare
wheel, if this is included in the standard
specification of the vehicle;

In the case of a vehicle presented as a bare
chassis-cab, a supplementary load may be
added to simulate the mass of the body,
not exceeding the minimum mass declared
by the manufacturer in Annex 2 to this
Regulation;

In the case of a vehicle equipped with an
electric regenerative braking system, the
requirements depend on the category of
this system:

unladen wvehicle. In the case of a
power-driven vehicle there may be, in
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addition to the driver, a second person on |*""

the front seat who is responsible for noting
the results of the test;

In the case of a tractor for a semi-trailer, the
unladen tests will be conducted with
the vehicle in its solo condition, including
a mass representing the fifth wheel. It will
also include a mass representing a spare
wheel, if this is included in the standard
specification of the vehicle;

In the case of a vehicle presented as a bare
chassis-cab, a supplementary load may
be added to simulate the mass of the body,
not exceeding the minimum mass declared
by the manufacturer in Annex 2 to this
Regulation;

In the case of a vehicle equipped with an
electric  regenerative braking  system,
the requirements depend on the category of
this system:
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Category A: Any separate electric [Category A: Any separate electric
regenerative braking control which is | regenerative braking control which is
provided, shall not be used during the | provided, shall not be used during the
Type-O0 tests. Type-O0 tests.

Category B.: The contribution of the electric |Category B.: The contribution of the electric |...

regenerative braking system to the braking | regenerative braking system to the braking |6.1.26 ¥t>tfeé Baga # £ 4 & & 6 1 26 ¥+ pe d; Bz 44

force generated shall not exceed that| force generated shall not exceed that| stz 2 §& > “T3%& x—tN% TH 4 AR sz B oo TR KRR
minimum level guaranteed by the system | minimum level guaranteed by the system | F:% % Stk | B 2 H T # 2| A2 ks ” iE 7 {FARE kA7
design. design. ¥k )f@‘“f SR AEZ - o BIARE | B B G

This requirement is deemed to be satisfied if | This requirement is deemed to be satisfied if | =+ & 7
the batteries are at one of the following | the batteries are at one of the following
state of charge conditions where state of | state of charge conditions where state of
charges is determined by the method set | chargesis determined by the method set out
out in Appendix 1 to this annex: in Appendix 1 to this annex:
(@ At the maximum charge level as|(@) At the maximum charge level as
recommended by the manufacturer in the | recommended by the manufacturer in the |6.1.26.1 ¥ - J’g Pl B AR Y 12161261 A AP AR
vehicle specification; or vehicle specification; or RLIB AR EARRE A R LRARR o
(b) At a level not less than 95 per cent of the |(b) At a level not less than 95 per cent of the [6.1.26.2 ¥ - —“‘E ¥t @ om e i6.1.262 A )3 >R 7?,!,"_
full charge level, where the manufacturer full  charge  level, where the| FF > A% /32> ARRZA4A T| W HY Wg Ryt
has made no specific recommendation; or manufacturer has made no specific| 9¢ ; & =
(c) At the maximum level which results from | recommendation; or 6.1263 & f4mp # o T T E I8 (6.1.263 LB dmp F LT T
automatic charge control on the vehicle. (c) At the maximum level which results from | = 42 & ; S ARR o
(d) When the tests are conducted without a | automatic charge control on the vehicle.
regenerative braking component regardless 6.1.26.4 >R FREF > TR ST
of the state of charge of the batteries. EHhETIHE L 4 L wito

1.5.3.1.3. In the case of vehicles equipped |1.5.3.1.3. In the case of vehicles equipped |..

with an electric regenerative braking | with an electric regenerative braking 6 343 ¥xrpeih 3 BRET 4 £ 2 & 6 2 343 v ped 5 B iﬁf?
system of category B, having carried out | system of category B, having carried out 55 gz Bgmoe ¥ e #3#; 62325 & k2 dgmo P e “#‘
the heating cycles according to paragraph | the heating cycles according to paragraph | = = #1 5% > R M w F%R S F 4| 3£ HR > P#E
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1.5.1.6. of this annex, the hot performance | 1.5.1.6. of this annex, the hot performance | 7% 2 §@*t A0 2 £ R B AP T d| A2 FE A2 A BR AP T E
test shall be carried out at the maximum | test shall be carried out at the maximum | F|&f < i B T &7 » ",4r‘ ZHT | ok ERE TG h2EH T
speed which can be reached by the vehicle | speed which can be reached by the vehicle | 3] 6.2.2.2 #73. T_fHug B ° 7 6.2.2.2 P g B oo
at the end of the brake heating cycles, | at the end of the brake heating cycles, | % 7 v iz » i@ * 2208 AN Q] 5 0 v d > @ % 2408 AN Q3
unless the speed specified in paragraph | unless the speed specified in paragraph | Sk« Jf j€ 7 itk i £ i :85% Fed PR T R R E B
1.4.2. of this annex can be reached. 1.4.2. of this annex can be reached. DAp ki B 5 e DAp ki & 5 e
For comparison, the Type-0 test with cold | For comparison, the Type-0 test with cold |(2)4p (v e # £ 2 £08 R » ER| (D nhd 4 L 4 £33 BR 5
brakes shall be repeated from this same | brakes shall be repeated from this same {'1 .E TR A T ERE i o BAMEE TS T ERALE XK
speed and with a similar electric| speed and with a similar electric OB N R R x—t—_m o T_oom P BN KT R
regenerative braking contribution, as set | regenerative braking contribution, as set by g‘féﬁé} WY ERTAREKRL P uRgigd | e
by an appropriate state of battery charge, | an appropriate state of battery charge, as | # |+ it RHTEF DS - AN 0| BHH VLA LKL Fo i id
as was available during the hot| was available during the hot performance | 4 44 7 22 6.3.6.1.1 ¥2 6.3.6.1.2 =7] #u 4 5t ﬁé,% AR R - A0
performance test. test. L AR vt g o A v 6.36.1.1 ¥ 6.36.1.2 (7
Reconditioning of the linings shall be |Reconditioning of the linings shall be AP o
permitted before the test is made to| permitted before the test is made to
compare this second Type-O cold| compare this second Type-O cold
performance with that achieved in the hot | performance with that achieved in the hot
test, against the criteria of paragraphs | test, against the criteria of paragraphs
1.5.3.1.1. and 1.5.3.2. of this annex. 1.5.3.1.1. and 1.5.3.2. of this annex.
The tests may be conducted without a VR AFREALKD B2 FRTHF
regenerative braking component. In this Bl o ML R T B > B2 i * R
case, the requirement on the state of P RERARZRT
charge of the batteries is not applicable
Annex 4 - Appendix Annex 4 - Appendix
Procedure for monitoring the state of battery |Procedure for monitoring the state of battery (6.8 & 7 “L it X AL ARAZ S © ML A2 5 6.8 7 7* "Lt R L BALAR S | AR
charge charge AR F AATREIL A KI ] AR AATE oL 4 Lo
This procedure is applicable to wvehicle |This procedure is applicable to vehicle | T/ o s/ F & * 3w DC 3| T# - M EAFZE* 7w DC 3
batteries used for traction and regenerative | batteries used for traction and regenerative | P 3+ (Watt-hour meter) ¢ fs DC % | pr3 v d ¥ 35 —‘F,‘“ HEHLGE T
braking. braking. 3 (Ampere-hour meter) & d ¥ % Sea Rz BB R E .
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The procedure
bi-directional

requires the use of a
DC Watt-hour meter or a

bidirectional DC Ampere-hour meter.

The procedure requires the wuse of a
bi-directional DC Watt-hour meter.

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 to this Regulation.

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.
The simulation tool shall only be used
when each relevant parameter of the

vehicle to be

paragraph 1.1.

type-approved, as listed in
of Appendix 2 to Annex 21

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.
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

ﬁ%ﬂﬁi T AR RBLEH
—%;\j;ir?o

w2z LR

6.9.3 ﬁv,ﬁ«?ﬁ&*'ﬁiﬁf”

M-~NZ%2 O %52 5%%3{#« - 3
S B2 g\«;,u%_rn‘ EE AR TR
7%;’;" ’?%ﬁ“ﬁ @fg_%gj\ 12 (%

4 6.9.21.3 & 6.9.2.2.3) -
6.9.3.1 Wtz g

6.9.3.1.1 & w2 fE T fw i Jud ¥ 3
—fg MHHEE 6.9.21.3 & 6.9.223 2

éﬁ%%ﬁ%ﬁ%ﬁm%ﬁ

7

6.9.3.1.2 HFeerie * 23 = ;:ﬁ-d

8 g L T P

ﬂb

(VSF) BECARMBP ~ 2 24w §
?\;;{ﬁé?\:a;{z,’i’t ,fg—‘,—_éfrifﬁ%
LT F SN dlH o (VSF) 24

ﬂb°

6.9.3.1.3 HH v A ¥ KHET T
-‘1‘] 2 %‘E—_ﬁl 7 *L#’%EW — |;§J_§b ]%

o

#

N LB IRE B A % k(4

6.94.1.1 ”’“i‘?lj vve & /’g\—}/\,}y— <1

B

T~

F\—%l’f , T,f_q. 'B;&Q'{]B/E%/\ %1
T

R T TN

B
B

M\N£O£4%%ﬁﬁ£rﬁ’ﬂ
BRI 8 Wl e ol 1
Ll T awaxj (%

6.9.3.1 4{3\_ ”1 i

6.9.3.1.1

LR RS SO TN 3

¥ 45 69213 £ 69223 2%
b fL TR T RIS

6.9.3.1.2 H#Errig * 23 2R 5 %ﬁd
B gE AR T S #ﬁls
(VSF) Brct M B ~F B4 §
?‘5:..§‘§\‘—Ll' _J;—T, é’#ﬁ%
TR F B (VSF) 2
I

6.9.3.1.3 HfE e FH* S %E T o

ﬂlmﬁﬁi’fwuwWKGQ&l
KRR

8



P F R E BITRIPN ERIEY X R HIERP 2 HiE
to this Regulation, is included in the | validated is given in Annex 21, Appendix | * }36 6.9.3.1. 1 Z_F B H AR IT R
simulation tool and when the value of each | 2. T3 AR E o Rt B 25 st
parameter falls within its respective 56? AR },'(% i 6.9.4 2 R E o

validated range. The verification shall be
carried out using the same manoeuvre(s)
as defined in paragraph 1.1. of this
appendix to Annex 21 to this Regulation.

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

1.3.1. A vehicle manufacturer using a
validated simulation tool that was not
directly validated by themselves for a
vehicle type-approval shall carry-out at
least one confirmation test.

This confirmation test shall be conducted in
conjunction with a Technical Service and
shall be a comparison between an actual
vehicle test and a simulation using one of
the manoeuvres as defined in paragraph
1.1. of this appendix.

The confirmation test shall be repeated in the
event of any change to the simulation
tool.!

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

1.4. The availability of the simulation tool
software, to the software version used,
shall be maintained for a period of not less
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than 10 years following the date of the
approval of the vehicle.

Appendix 2

Dynamic stability simulation tool and it
validation

1. Specification of the simulation tool

1.1. The simulation tool shall take into
account the main factors which influence
the directional and roll motion of the
vehicle.

1.1.1. The simulation tool shall take into
account the following vehicle parameters
as applicable®:

(a) Vehicle category;

(b) Character of the vehicle;

(c) Gearbox type (e.g. manual, automated
manual, semi-automatic, automatic);

(d) Differential type (e.g. standard or
self-locking);

(e) Differential lock(s) (driver selected);

(f) Brake system type (e.g. air
hydraulic, full air);

(g) Brake type (e.g. disc, drum (single
wedge, twin wedge, S-cam);

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

(i) Suspension type (e.g. air, mechanical,
rubber).

1.1.2. The simulation model shall include at

over

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;

(9) Pay load.
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least the following parameters as
applicable’:

(@) Vehicle configuration(s) (e.g. 4x2, 6x2,
etc., identifying axle functionality (e.g.

free running, driven, lifted, steered) and
position);

(b) Steering axles (working principle);

(c) Steering ratio;

(d) Drive axle(s) (effect on wheel speed
sensing and vehicle speed);

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

(f) Engine management (communication,
control and response);

(g) Gearbox characteristic(s);

(h) Drive train option(s) (e.g. retarder,
regenerative braking, auxiliary propulsion

system);

(i) Brake characteristic(s);

(j) Anti-lock braking configuration;

(K) Wheelbase;

(I) Track width;

(m) Centre of gravity height;

(n) Lateral acceleration sensor position;

(o) Yaw rate sensor position;

(p) Loading.

1.1.3. The Technical Service conducting the
validation shall be provided with an
information document a at least the points
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in paragraphs 1.1.1. and 1.1.2. above.
1.2. The Vehicle Stability Function shall be |1.2. The Vehicle Stability Function shall be | 9 4.1.2 # RRTMTF SR 6.9.4.1.2 # jmfE TR F SN rdlHa

added to the simulation model by means
of:

(@) A subsystem (software model) of the
simulation tool as software-in-the-loop, or

(b) An actual electronic control box*/ unit 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 simulation tool shall be able to
take into account the laden and unladen
conditions.

1.4.2. The simulation tool shall,
minimum, meet the following criteria:

(a) A fixed load;

(b) A given mass;

(c) A given mass distribution; and

(d) A given height of the centre of gravity.

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  (understeer and
over-steer) and/or roll-over control as

as a

added to the simulation model by means of:

(@) A subsystem (software model) of the
simulation tool; or

(b) The electronic control box
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.

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.

in a

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 (understeer and over-steer) or
roll-over control as appropriate to the
functionality of the stability control
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appropriate to the functionality of the
stability control function installed on a
vehicle.

During the test(s) the following motion
variables, as appropriate, shall be recorded
or calculated in accordance with 1SO
15037 Part 1:2006 or Part 2:2002 as
relevant:

(@) 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 wvehicle stability function is
comparable with that seen in practical
vehicle tests.

The ability of the simulation tool to be used
with parameters that have not been
validated by a practical vehicle test shall
be shown by conducting simulations with
varied parameter values. The results of
these simulations shall be checked to be
logical and similar in comparison to the
results of known practical vehicle tests.
2.3. The simulation tool shall be deemed to
be validated when its output is comparable

function installed on a
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.

representative

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

2.3. The simulator shall be deemed to be
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to the practical test results produced by the
same vehicle(s) during the manoeuvre(s)
selected from those defined with
paragraph 2.1.3. or 2.2.3. of Annex 21 to
this Regulation, as appropriate.

The simulation tool shall only be used with
regard to features for which a comparison
has been made between real vehicle tests
and simulation tool results. The
comparisons shall be carried-out in the
laden and unladen condition to show the
different conditions of load can be adapted
to and to confirm the extreme parameters
to be simulated, e.g.:

(@) 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 wvehicle 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

The simulator shall only be used with regard

(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

In the case of a dynamic manoeuvre, the

2.4. The physical parameters that are different

the practical test results produced by the
same vehicle(s) during the manoeuvre(s)
selected from those defined in paragraph
2.1.3. 0r 2.2.3. of Annex 21, as appropriate.

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 to and to confirm
the extreme parameters to be simulated,

e.g..

under-steer gradient shall be the means of
making the comparison.

relationship of activation and sequence of
the wvehicle stability function in the
simulation and in the practical vehicle test
shall be the means of making the
comparison.

between the reference wvehicle and
simulated vehicle configurations shall be
modified accordingly in the simulation.
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be modified accordingly in the simulation.

2.5. A simulation tool test report shall be
produced, a model of which is defined in
Appendix 3 to this annex, and a copy
attached to the vehicle approval report.

25.1. A simulation tool validation
carried-out in accordance with Appendix 2
and Appendix 3 to Annex 21 to this
Regulation, prior to the entry into force of
Supplement 10 to the 11 series of
amendments to this Regulation, may
continue to be used for a new vehicle
stability function approval or extension of
an existing vehicle stability function
approval provided that the relevant
technical requirements are fulfilled and the
scope of application is complied with.

Appendix 3

Vehicle stability function simulation tool test
report

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 to

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.

Appendix 3

Vehicle stability function simulation tool test
report

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)
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this Regulation)

2.2. Hardware/software in the loop (see
paragraph 1.2. of Appendix 2 to Annex 21
to this Regulation)

2.3. Vehicle loading conditions (see
paragraph 1.4. of Appendix 2. to Annex 21
to this Regulation)

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

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

3. Scope of application:

3.1. Vehicle category:

3.2. Character of the vehicle:

3.3. Vehicle configuration:

3.4. Steering axles:

3.5. Steering ratio:

3.6. Drive axles:

3.7. Lift axles:

3.8. Engine management:

3.9. Gearbox type:

3.10. Drive train options:

3.11. Differential type:

3.12. Differential lock(s):

3.13. Brake system type:

3.14. Brake type:

3.15. Brake characteristics:

3.16. Anti-lock braking configuration:

2.2. Hardware/software in the loop (see
paragraph 1.2. of Appendix 2 to Annex 21)

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.
suspension only)

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

mechanical
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3.17. Wheelbase:

3.18. Tyre type:

3.19. Track width:

3.20. Suspension type:

3.21. Centre of gravity height:

3.22. Lateral acceleration sensor position:

3.23. Yaw rate sensor position:

3.24. Loading:

3.25. Limiting factors:

3.26. Manoeuvre(s) for which the simulation
tool 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)
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/ rollover control),
steering system, with name/model/number
identification:

4.1.3. Vehicle data used in the simulation
(explicit)

identification:

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/rollover  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
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4.2. Description of test(s)
location(s), road/test area
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 paragraph 2.1. of Appendix
2 to Annex 21 to this Regulation, 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 4.2. of this appendix, including
the motion variables referred to in
paragraph 2.1. of Appendix 2 to Annex 21
to this Regulation, as appropriate:

6. Concluding statement

The simulated vehicle behaviour and
operation of the vehicle stability function
is comparable with that of practical
vehicle tests. ..ooooveeeiiiiiiienn, Yes/No

7. Limiting factors

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

including
surface

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 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.
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Amendments. Technical Service conducting the
Technical Service conducting the testl (1] o
Signed:....ccocooeiiiiieee Signed: ...
Date: .o Date: .o

Approval Authority 1

Type Approval Authority1

11-S11 (draft)

2. Definitions

2.39. "Brake electric/electronic interface"
means the part of a separable
electrical/electronic connection between
the towing vehicle and the towed vehicle
which is dedicated to the braking system.
2.40. "Automated Connector" means a
system through which the electric and
pneumatic connection, between the towing
vehicle and towed wvehicle is made
automatically without direct intervention
of a human operator.

[ Annex 83 ks ]

Annex 8

Provisions relating to specific conditions for

spring braking systems

1. Definition

1.1. "Spring braking systems" are braking
systems in which the energy required for

2127 &K & 7 4 |7 + K & (Brake

electric/electronic interface) : n’,’ﬁa{a %
51 2 §m(Towing vehicle) g iy @ F"’ZT
Ej /J vuﬁﬁ*ﬁ’ g}’ﬁ;—\%’l/
g > “"‘S ]’_ °

2128 p # @ #F ® (Automated

Connector) : f’ﬁ;}é’gi il B jmerds @
BRd oy #o2 @#&Bﬁ”*%\’ p
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[ Annex 8/ &% )

2129 #H ¥ ;N £ @ ,S‘s ko (Spring
braklnq systems) %4 ' — i &
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braking is supplied by one or more springs
acting as an energy storage device (energy
accumulator).

1.1.1. The energy necessary to compress the
spring in order to release the brake is
supplied and controlled by the “control”
actuated by the driver (see definition in
paragraph 2.4. of this Regulation).

2.28. "Nominal value™ definitions for
braking  reference  performance are
required to put a value on the transfer
function of the braking system, relating
output to input for vehicles individually
and when used in combination.

2.28.1. "Nominal value" is defined, for a
power-driven vehicle, as the characteristic
which can be demonstrated at Type
Approval and which relates the braking
rate of the vehicle on its own to the level
of the braking input variable.

2.28.2. "Nominal value" is defined, for a
trailer, as the characteristic which can be
demonstrated at Type Approval and which
relates the braking rate to the coupling
head signal.

2.28.3. "Nominal demand value" is defined,
for coupling force control, as the
characteristic which relates the coupling
head signal to the braking rate and which

2130 £ & % M i 2

A
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can be demonstrated at Type Approval,
within the limits of the compatibility
bands of Annex 10.

PRS2 B g d K2 B

A% 6.6 LA PR -

5. Specifications

5.1.1.4. The effectiveness of the braking

5. Specifications

5.1.1.4. The effectiveness of the braking

6.M2-M3-N2-N3- Oz EH = &
6.4 4 2 N1 472 fmds fi £0 8

6. M2-M3-N2-N3- 02 EH = &
6.2 2 N1 48 gmds fi £ 8

systems, including the electric control line, | systems, including the electric control line, , . . 6.1.2 £xd %z sta BHP X T HN
6.1.2 £ F 532 2T BH L THN] L o
shall not be adversely affected by | shall not be adversely affected by s g B2 B o
magnetic or electrical fields. This shall be | magnetic or electrical fields. This shall be RS2 RS
demonstrated by fulfilling the technical | demonstrated by compliance with
requirements  and  respecting  the | Regulation No. 10, 02 series of
transitional provisions of Regulation No. | amendments.
10 by applying:
(a) The 03 series of amendments for vehicles
without a coupling system for charging the
Rechargeable Energy Storage System
(traction batteries).
(b) The 04 series of amendments for vehicles
with a coupling system for charging the
Rechargeable Energy Storage System
(traction batteries).
5.2.1.12. In hydraulic-transmission braking [5.2.1.12. In hydraulic-transmission braking |6.1.14 % *v?;‘,"é@@ﬁi%]% mwh % H16.1.14 %‘%?;‘fé@@ﬁﬁli Zd ks, d
systems, the filling ports of the fluid | systems, the filling ports of the fluid | A FH /I » o F 5230 * [ 7| RRESH I v FZ 23R ¥

reservoirs shall be readily accessible; in
addition, the receptacles containing the
reserve fluid shall be so designed and
constructed that the level of the reserve
fluid can be easily checked without the
receptacles having to be opened. If this
latter condition is not fulfilled, the red

reservoirs shall be readily accessible; in
addition, the receptacles containing the
reserve fluid shall be so designed and
constructed that the level of the reserve
fluid can be easily checked without the
receptacles having to be opened. If this

ﬂﬂ?ﬁﬁﬁ@uﬁﬂaﬁﬁﬁw
FrRTiEIKREREFE > EF AN
BE - EE PR E 6.1.16.1.3 3%
T2 d Ehay s REAF®RTE
Tl g R KL sk p MRS
T JC/Q" xi’fﬁlﬁﬁwiq‘é’ ,‘ RNt

latter condition is not fulfilled, the red
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warning signal specified in paragraph | warning signal specified in paragraph | 9128:2006 B]- & Bl= 2. &7 & U
5.2.1.29.1.1. shall draw the driver's| 5.2.1.29.1.1. shall draw the driver's| F¥z o
attention to any fall in the level of reserve | attention to any fall in the level of reserve | J& >t BESEEE 5 ;‘i T - O 0=
fluid liable to cause a failure of the | fluid liable to cause a failure of the braking | "™ p 2. ¥ B = 8§ » 27247 4 7 #lig
braking system. The type of fluid to be | system. The type of fluid to be used in the | % 4 2 ; ¥ ?‘;‘é’p—'ﬂ #’;g %7 ’F oo

used in the hydraulic transmission braking
systems shall be identified by the symbol
in accordance with figure 1 or 2 of
Standard 1SO 9128:2006.

The symbol shall be affixed in a visible
position in indelible form within 100 mm
of the filling ports of the fluid reservoirs;
additional information may be provided by
the manufacturer.

The symbol shall be affixed in a visible

hydraulic transmission braking systems
shall be identified by the symbol in
accordance with figure 1 or 2 of Standard
1SO 9128:2006.

position in indelible form within 100 mm
of the filling ports of the fluid reservoirs;
additional information may be provided by
the manufacturer.

5.2.1.28. Special requirements for coupling
force control

5.2.1.28.1. Coupling force control shall only
be permitted in the towing vehicle.

5.2.1.28.2. The action of the coupling force
control shall be to reduce the difference
between the dynamic braking rates of
towing and towed vehicles. The operation
of the coupling force control shall be
checked at the time of type approval. The
method by which this check is carried
out shall be agreed between the vehicle
manufacturer and the technical service
with the method of assessment and results
being appended to the type approval

5.2.1.28. Special requirements for coupling
5.2.1.28.1. Coupling force control shall only

5.2.1.28.2. The action of the coupling force

force control
be permitted in the towing vehicle.

control shall be to reduce the difference
between the dynamic braking rates of
towing and towed vehicles. The operation
of the coupling force control shall be
checked at the time of type approval. The
method by which this check is carried out
shall be agreed between the vehicle
manufacturer and the technical service
with the method of assessment and results
being appended to the type approval report.
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report.

5.2.1.28.2.1. The coupling force control may
control the braking rate TM/Pm and/or the
brake demand value(s) for the trailer. In
the case of a towing vehicle equipped with
two control lines according to paragraph
5.1.3.1.2. above, both signals shall be
subject to similar control  adjustments.

5.2.1.28.2.2. The coupling force control shall
not prevent the maximum possible braking
pressure(s) from being applied.

5.2.1.28.3. The vehicle shall fulfil the laden
compatibility requirements of Annex 10,
but to achieve the objectives of
paragraph 5.2.1.28.2. the vehicle may
deviate from these requirements when
the coupling force control is in operation.

[1%'5&_%423611644 ]

5.2.1.28.5. Compensation by the coupling
force control system shall be indicated by
means of the yellow warning signal
specified in paragraph 5.2.1.29.1.2. if this

5.2.1.28.2.1. The coupling force control may

control the braking rate Tm/Pm and/or the
brake demand value(s) for the trailer. In
the case of a towing vehicle equipped with
two control lines according to paragraph
5.1.3.1.2. above, both signals shall be
subject to similar control  adjustments.

5.2.1.28.2.2. The coupling force control shall
not prevent the maximum possible braking
pressure(s) from being applied.

5.2.1.28.3. The vehicle shall fulfil the laden
compatibility requirements of Annex 10,
but to achieve the objectives of paragraph
5.2.1.28.2. the vehicle may deviate from
these requirements when the coupling
force control is in operation.

[Evik—%423611644 2

ENS

5.2.1.28.5. Compensation by the coupling
force control system shall be indicated by
means of the yellow warning signal
specified in paragraph 5.2.1.29.1.2. if this
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compensation exceeds 150 kPa away from
the nominal demand value defined in
paragraph 2.28.3. up to a limit, in pm, of
650 kPa (or the equivalent digital
demand). Above the level of 650 kPa the
warning shall be given if the
compensation causes the operating point
to lie outside the laden compatibility band
as specified in Annex 10 for the motor
vehicle.

5.2.1.28.6. A coupling force control system
shall control only the coupling forces

compensation exceeds 150 kPa away from
the nominal demand value defined in
paragraph 2.28.3. up to a limit, in pm, of
650 kPa (or the equivalent digital demand).
Above the level of 650 kPa the

warning shall be given if the compensation
causes the operating point to lie outside the
laden compatibility band as specified in
Annex 10 for the motor vehicle.

5.2.1.28.6. A coupling force control system
shall control only the coupling forces

6.1.15.5 - =54 ]

im) Ji % 4% 6.1.16.2.4 2
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generated by the service braking system of | generated by the service braking system of | GA(F p FEdE A KDk ) ersl
the motor vehicle and the trailer. Coupling | the motor vehicle and the trailer. Coupling AL chE i 4 o
forces resulting from the performance of | forces resulting from the performance of
endurance braking systems shall not be | endurance braking systems shall not be
compensated by the service braking | compensated by the service braking
system of either the motor wvehicle or | system of either the motor vehicle or
trailer. It is considered that endurance | trailer. It is considered that endurance
braking systems are not part of the service | braking systems are not part of the service
braking systems. braking systems.
5.2.1.13. Warning device 5.2.1.13. Warning device 6.1.18 i * Fm A svd bz g § k(6,118 @ * FE Aved guhz gk
5.2.1.13.1. Any vehicle fitted with a service [5.2.1.13.1. Any vehicle fitted with a service | W B2 472 2 (T8 pF > 27 E B k| W R 2 2 vHpF > a2 R K
brake actuated from an energy reservoir | brake actuated from an emergy reservoir| B ¥ & — B 3B EFEFEZA) BV 5 - B S B L RERR
shall, where the prescribed secondary | shall, where the prescribed secondary THERBAE LT 2% 2t EERARL L% 2o
braking performance cannot be obtained | braking performance cannot be obtained by |6.1.18.1 i fe & 7 it £ 5573 A ¥ 76,1181 Zirf i 5 s LR AR 17
by means of this braking system without | means of this braking system without the Lol SRS S i I - %{’3‘ LR S R oo I - %r’é
the use of the stored energy, be provided | use of the stored energy, be provided witha | A< £ H g £ 2 % - 2K XEH Afgwn £ 1 % - 24
with a warning device, in addition to a| warning device, in addition to a pressure | F* > A HE S EEF AR T BRI PAE PFo AREM BT AE Y AP A
pressure gauge, where fitted, giving an | gauge, where fitted, giving an optical or| FE T > HF MR F (e d ) EH| FET o F LG ()M EF
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optical or acoustic signal when the stored
energy, in any part of the system, falls to a
value at which without re-charging of the
reservoir and irrespective of the load
conditions of the vehicle, it is possible to
apply the service brake control a fifth time
after four full-stroke actuations and obtain
the  prescribed secondary  braking
performance (without faults in the service
brake transmission and with the brakes
adjusted as closely as possible). This
warning device shall be directly and
permanently connected to the circuit.
When the engine is running under normal
operating conditions and there are no
faults in the braking system, as is the case
in approval tests for this type, the warning
device shall give no signal except during
the time required for charging the energy
reservoir(s) after start-up of the engine.
The red warning signal specified in
paragraph 5.2.1.29.1.1. shall be used as the
optical warning signal.
[ 7 A% 61181 = 3 »]
5.2.1.13.1.1. However, in the case of
vehicles which are only considered to
comply with the requirements of
paragraph 5.2.1.5.1. of this Regulation by
virtue of meeting the requirements of

5.2.1.13.1.1. However, in the case of vehicles

acoustic signal when the stored energy, in
any part of the system, falls to a value at
which without re-charging of the reservoir
and irrespective of the load conditions of
the vehicle, it is possible to

apply the service brake control a fifth time
after four full-stroke actuations and obtain
the  prescribed  secondary  braking
performance (without faults in the service
brake transmission and with the brakes
adjusted as closely as possible). This
warning device shall be directly and
permanently connected to the circuit. When
the engine is running under normal
operating conditions and there are no faults
in the braking system, as is the case in
approval tests for this type, the warning
device shall give no signal except during
the time required for charging the energy
reservoir(s) after start-up of the engine. The
red warning signal specified in paragraph
5.2.1.29.1.1. shall be used as the optical
warning signal.

which are only considered to comply with
the requirements of paragraph 5.2.1.5.1. of
this Regulation by virtue of meeting the
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paragraph 1.2.2. of Part C of Annex 7 to
this Regulation, the warning device shall
consist of an acoustic signal in addition to
an optical signal. These devices need not
operate simultaneously, provided that each
of them meet the above requirements and
the acoustic signal is not actuated before
the optical signal. The red warning signal
specified in paragraph 5.2.1.29.1.1. shall
be used as the optical warning signal.
5.2.1.13.1.2. This acoustic device may be
rendered inoperative while the handbrake
is applied and/or, at the choice of the
manufacturer, in the case of automatic
transmission the selector is in the "Park"

of Annex 7 to this Regulation, the warning
device shall consist of an acoustic signal in
addition to an optical signal. These devices
need not operate simultaneously, provided
that each of them meet the above
requirements and the acoustic signal is not
actuated before the optical signal. The red
warning signal specified in paragraph
5.2.1.29.1.1. shall be used as the optical
warning signal.

5.2.1.13.1.2. This acoustic device may be

rendered inoperative while the handbrake is
applied and/or, at the choice of the
manufacturer, in the case of automatic
transmission the selector is in the "Park"

B3 R EF S o

6.1.18.1.2 i * & § 2T & pF > gkp
EEE'F%-i‘wsi&’ évé?é 18 4
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position. position.

5.2.1.14. Without prejudice to the|5.2.1.14. Without prejudice to the |6.1.18.2 ’&_ 2541312 & £7 >
requirements of paragraph 5.1.2.3. of this | requirements of paragraph 5.1.2.3. of this | ¥§3"#f 2% “Ea? B AT AL IT2
Regulation, where an auxiliary source of | Regulation, where an auxiliary source of | & %5 ¥ > H B s fr iR £03 45 30
energy is essential to the functioning of a | energy is essential to the functioning of a| 3! & ﬁ%i A R BRI K kIR PF

braking system, the reserve of energy shall
be such as to ensure that, if the engine
stops or in the event of a failure of the
means by which the energy source is
driven, the braking performance remains
adequate to bring the vehicle to a halt in the
prescribed conditions. In addition, if the
muscular effort applied by the driver to the
parking braking system is reinforced by a
servo device, the actuation of the parking

braking system, the reserve of energy shall
be such as to ensure that, if the engine

stops or in the event of a failure of the
means by which the energy source is
driven, the braking performance remains
adequate to bring the vehicle to a halt in the
prescribed conditions. In addition, if the
muscular effort applied by the driver to the
parking braking system is reinforced by a
servo device, the actuation of the parking
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braking system shall be ensured in the
event of a failure of the servo device, if
necessary by using a reserve of energy
independent of that normally supplying
the servo device. This reserve of energy
may be that intended for the service
braking system.

braking system shall be ensured in the
event of a failure of the servo device, if
necessary by using a reserve of energy
independent of that normally supplying

the servo device. This reserve of energy
may be that intended for the service
braking system.
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5.2.1.8. The action of the service braking
system shall be distributed between the
wheels of one and the same axle
symmetrically in relation to the
longitudinal median plane of the vehicle.
Compensation and functions, such as
anti-lock, which may cause deviations
from this symmetrical distribution, shall
be declared.

5.2.1.8. The action of the service braking
system shall be distributed between the
wheels of one and the same axle
symmetrically in  relation to the
longitudinal median plane of the vehicle.
Compensation and functions, such as
anti-lock, which may cause deviations from
this symmetrical distribution, shall be
declared.
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5.2.1.8.1. Compensation by the electric
control transmission for deterioration or
defect within the braking system shall be
indicated to the driver by means of the
yellow warning signal specified in
paragraph 5.2.1.29.1.2. This requirement
shall apply for all conditions of loading
when compensation exceeds the following
limits:

5.2.1.8.1.1. A difference in transverse

5.2.1.8.1. Compensation by the electric
control transmission for deterioration or
defect within the braking system shall be
indicated to the driver by means of the
yellow warning signal specified in
paragraph 5.2.1.29.1.2. This requirement
shall apply for all conditions of loading
when compensation exceeds the following
limits:

5.2.1.8.1.1. A difference in transverse braking
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braking pressures on any axle of:

(@ 25 per cent of the higher value for
vehicle decelerations > 2 m/s’;

(b) A value corresponding to 25 per cent at 2
m/s® for decelerations below this rate.

5.2.1.8.1.2. An individual
value on any axle of:

(@) > 50 per cent of the nominal value for
vehicle decelerations > 2 m/s®;

(b) A value corresponding to 50 per cent of
the nominal value at 2 m/s? for
decelerations below this rate.

compensating

5.2.1.8.2. Compensation as defined above, is
permitted only when the initial brake
application is made at vehicle speeds
greater than 10 km/h.

5.2.2.5. The action of the service braking
system shall be distributed between the
wheels of one and the same axle
symmetrically in relation to the
longitudinal median plane of the vehicle.
Compensation and functions, such as
anti-lock, which may cause deviations
from this symmetrical distribution, shall
be declared.

5.2.2.5.1. Compensation by the electric

pressures on any axle of:

(a) 25 per cent of the higher value for vehicle
decelerations > 2 m/s*;

(b) A value corresponding to 25 per cent at 2
m/s® for decelerations below this rate.

5.2.1.8.1.2. An individual
value on any axle of:

(@) > 50 per cent of the nominal value for
vehicle decelerations > 2 m/s?;

(b) A value corresponding to 50 per cent of
the nominal value at 2 m/s for
decelerations below this rate.

compensating

5.2.1.8.2. Compensation as defined above, is
permitted only when the initial brake
application is made at vehicle speeds
greater than 10 km/h.

5.2.2.5. The action of the service braking
system shall be distributed between the
wheels of one and the same axle
symmetrically in  relation to the
longitudinal median plane of the vehicle.
Compensation and functions, such as
anti-lock, which may cause deviations from
this symmetrical distribution, shall be
declared.

5.2.25.1. Compensation by the electric
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control transmission for deterioration or
defect within the braking system shall be
indicated to the driver by means of the
separate yellow optical warning signal
specified in paragraph 5.2.1.29.2. This
requirement shall apply for all conditions
of loading when compensation exceeds the
following limits:

5.2.25.1.1. A difference in transverse
braking pressures on any axle of:

(@) 25 per cent of the higher value for
vehicle decelerations > 2 m/s®;

(b) A value corresponding to 25 per cent at 2
m/s? for decelerations below this rate.

5.2.2.5.1.2. An individual compensating
value on any axle of:

(@) > 50 per cent of the nominal value for
vehicle decelerations > 2 m/s®;

(b) A value corresponding to 50 per cent of
the nominal value at 2 m/s? for

decelerations below this rate.

5.2.2.5.2. Compensation as defined above, is
permitted only when the initial brake
application is made at vehicle speeds
greater than 10 km/h.

control transmission for deterioration or
defect within the braking system shall be
indicated to the driver by means of the
separate yellow optical warning signal
specified in paragraph 5.2.1.29.2. This
requirement shall apply for all conditions
of loading when compensation exceeds the
following limits:

5.2.2.5.1.1. A difference in transverse braking
pressures on any axle of:

(a) 25 per cent of the higher value for vehicle
decelerations > 2 m/s?;

(b) A value corresponding to 25 per cent at 2
m/s? for decelerations below this rate.

5.2.25.1.2. An individual compensating
value on any axle of:

(@) > 50 per cent of the nominal value for
vehicle decelerations > 2 m/s?

(b) A value corresponding to 50 per cent of
the nominal value at 2 m/s? for

decelerations below this rate.

5.2.2.5.2. Compensation as defined above, is
permitted only when the initial brake
application is made at vehicle speeds
greater than 10 km/h.
[52.2.51.~52252 N1 il ST

5.2.1.8.~5.2.1.8. 2N E & ]

5.2.1.29.1.2. Where applicable, a yellow
warning signal indicating an electrically
detected defect within the vehicle braking

5.2.1.29.1.2. Where applicable, a yellow
warning signal indicating an electrically
detected defect within the vehicle braking
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equipment, which is not indicated by the
red warning signal described in paragraph
5.2.1.29.1.1. above.

equipment, which is not indicated by the
red warning signal described in paragraph
5.2.1.29.1.1. above.

o

5.2.1.28.4. A coupling force control failure
shall be detected and indicated to the
driver by a yellow warning signal such as
that specified in paragraph 5.2.1.29.1.2. In
the event of a failure the relevant
requirements of Annex 10 shall be
fulfilled.

5.2.1.28.4. A coupling force control failure
shall be detected and indicated to the driver
by a yellow warning signal such as that
specified in paragraph 5.2.1.29.1.2. In the
event of a failure the relevant requirements
of Annex 10 shall be fulfilled.
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5.2.1.27.3. A failure within the electric
control transmission,8 not including its
energy reserve, that affects the function
and performance of systems addressed in
this Regulation shall be indicated to the

driver by the red or yellow warning signal | by the red or yellow warning signal IT B Vinb # @ (=4 EL 2
specified in paragraphs 5.2.1.29.1.1. and | specified in paragraphs 5.2.1.29.1.1. and | L) > B>t H 3 4 pFrIe g di2 g3 F

5.2.1.27.3. A failure within the electric
control transmission,8 not including its
energy reserve, that affects the function and
performance of systems addressed in this
Regulation shall be indicated to the driver
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5.2.1.29.1.2., respectively, as appropriate. | 5.2.1.29.1.2., respectively, as appropriate. | & » ¥ (2 PB 6.2.9 LT (T F * LB
When the prescribed service braking| When the prescribed service braking | 4% ¥ B ok K2 % - £ @ 4
performance can no longer be achieved | performance can no longer be achieved (red | ¢ o p* & £ ¥ 2 4 5 M % - £ 8
(red warning signal), failures resulting | warning signal), failures resulting from a| & F o
from a loss of electrical continuity (e.g. | loss of electrical continuity (e.g. breakage,
breakage, disconnection) shall be signalled | disconnection) shall be signalled to the
to the driver as soon as they occur, and the | driver as soon as they occur, and the
prescribed residual braking performance | prescribed residual braking performance
shall be fulfilled by operating the service | shall be fulfilled by operating the service
braking control in accordance with | braking control in accordance with
paragraph 2.4. of Annex 4 to this| paragraph 2.4. of Annex 4 to this
Regulation. These requirements shall not | Regulation. These requirements shall not
be construed as a departure from the | be construed as a departure from the
requirements  concerning  secondary | requirements concerning secondary
braking. braking.
5.2.1.27.6. When the battery voltage falls [5.2.1.27.6. When the battery voltage falls |6.1.16.4 % & » & &% 1 ¢ ;j‘r?{ “749(6.1.166 F T4 T REL Y ;ﬁ—?{ “T3n
below a value nominated by the| below a value nominated by the| ZTFHEIMT » @ &2 L AR T TNEMT o @ aEE L ER N
manufacturer at which the prescribed | manufacturer at which the prescribed| % * W2 MK 2 /& 1T 23 BF ¥ | FH*HIMHELE/AT a3 BF A

service braking performance can no longer
be guaranteed and/or which precludes at
least two independent service braking
circuits from each achieving the prescribed
secondary or residual braking
performance, the red warning signal
specified in paragraph 5.2.1.29.1.1. shall
be activated. After the warning signal has
been activated, it shall be possible to apply
the service braking control and obtain at
least the residual performance prescribed
in paragraph 2.4. of Annex 4 to this

service braking performance can no longer
be guaranteed and/or which precludes at
least two independent service braking
circuits from each achieving the prescribed
secondary or residual braking performance,
the red warning signal specified in
paragraph 5.2.1.29.1.1. shall be activated.
After the warning signal has been activated,
it shall be possible to apply the service
braking control and obtain at least the
residual  performance  prescribed in
paragraph 2.4. of Annex 4 to this
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Regulation. It should be understood that
sufficient energy is available in the energy
transmission of the service braking
system. This requirement shall not be
construed as a departure from the
requirement concerning secondary
braking.

Regulation. It should be understood that
sufficient energy is available in the energy
transmission of the service braking system.
This requirement shall not be construed as
a departure from the requirement
concerning secondary braking.

5.2.1.29. Brake failure and defect warning
signal

The general requirements for optical
warning signals whose function is to
indicate to the driver certain specified
failures (or defects) within the braking
equipment of the power driven vehicle or,
where appropriate, its trailer, are set out in
the following subparagraphs. Other than as
described in paragraph 5.2.1.29.6. below,
these signals shall be used exclusively for
the purposes prescribed by this
Regulation.

5.2.1.29.1. Power-driven vehicles shall be
capable of providing optical brake failure
and defect warning signals, as follows:

52.1.29.1.1. A red warning signal,
indicating failures, defined elsewhere in
this Regulation, within the vehicle braking
equipment which preclude achievement of
the prescribed service braking
performance and/or which preclude the
functioning of at least one of two

5.2.1.29. Brake failure and defect warning
signal

The general requirements for optical warning
signals whose function is to indicate to the
driver certain specified failures (or defects)
within the braking equipment of the power
driven vehicle or, where appropriate, its
trailer, are set out in the following
subparagraphs. Other than as described in
paragraph 5.2.1.29.6. below, these signals
shall be used exclusively for the purposes
prescribed by this Regulation.

5.2.1.29.1. Power-driven vehicles shall be
capable of providing optical brake failure
and defect warning signals, as follows:

5.2.1.29.1.1. A red warning signal, indicating
failures, defined elsewhere in this
Regulation, within the wvehicle braking
equipment which preclude achievement of
the prescribed service braking performance
and/or which preclude the functioning of at
least one of two
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independent service braking circuits;

5.2.1.29.1.2. Where applicable, a yellow
warning signal indicating an electrically
detected defect within the vehicle braking
equipment, which is not indicated by the
red warning signal described in paragraph
5.2.1.29.1.1. above.

5.2.1.29.1.2. Where applicable,

independent service braking circuits;

a yellow
warning signal indicating an electrically
detected defect within the vehicle braking
equipment, which is not indicated by the
red warning signal described in paragraph
5.2.1.29.1.1. above.

[EfERE 6.1.16.2.4]

5.2.1.29.2. Power-driven vehicles equipped
with an electric control line and/or
authorized to tow a trailer equipped with
an electric control transmission, shall be
capable of providing a separate yellow
warning signal to indicate a defect within
the electric control transmission of the
braking equipment of the trailer. The
signal shall be activated from the trailer
via pin 5 of the electric connector
conforming to 1ISO 7638:2003° and in all
cases the signal transmitted by the trailer
shall be displayed without significant
delay or modification by the towing
vehicle. This warning signal shall not light
up when coupled to a trailer without an
electric control line and/or electric control
transmission or when no trailer is coupled.
This function shall be automatic.

5.2.1.29.2.1. In the case of a power-driven
vehicle equipped with an electric control
line, when electrically connected to a

5.2.1.29.2. Power-driven vehicles equipped

5.2.1.29.2.1. In the case of a power-driven

with an electric control line and/or
authorized to tow a trailer equipped with an
electric control transmission, shall be
capable of providing a separate yellow
warning signal to indicate a defect within
the electric control transmission of the
braking equipment of the trailer. The signal
shall be activated from the trailer via pin 5
of the electric connector conforming to ISO
7638:2003° and in all cases the signal
transmitted by the trailer shall be displayed
without significant delay or modification
by the towing vehicle. This warning signal
shall not light up when coupled to a trailer
without an electric control line and/or
electric control transmission or when no
trailer is coupled. This function shall be
automatic.

vehicle equipped with an electric control
line, when electrically connected to a trailer
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trailer with an electric control line, the red
warning signal specified in paragraph
5.2.1.29.1.1. above shall also be used to
indicate certain specified failures within
the braking equipment of the trailer,
whenever the trailer provides
corresponding failure information via the
data communication part of the electric
control line. This indication shall be in
addition to the yellow warning signal
specified in paragraph 5.2.1.29.2. above.
Alternatively, instead of utilizing the red
warning signal specified in paragraph
5.2.1.29.1.1. and the accompanying yellow
warning signal above, a separate red
warning signal may be provided in the
towing vehicle to indicate such a failure
within the braking equipment of the
trailer.

with an electric control line, the red
warning signal specified in paragraph
5.2.1.29.1.1. above shall also be used to
indicate certain specified failures within the
braking equipment of the trailer, whenever
the trailer provides corresponding failure
information via the data communication
part of the electric control line. This
indication shall be in addition to the yellow
warning signal specified in paragraph
5.2.1.29.2. above. Alternatively, instead of
utilizing the red warning signal specified in
paragraph 5.2.1.29.1.1. and the
accompanying yellow warning signal
above, a separate red warning signal may
be provided in the towing vehicle to
indicate such a failure within the braking
equipment of the trailer.
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5.2.1.29.3. The warning signals shall be
visible, even by daylight; the satisfactory
condition of the signals shall be easily
verifiable by the driver from the driver's
seat; the failure of a component of the
warning devices shall not entail any loss
of the braking system's performance.

5.2.1.29.3. The warning signals shall be
visible, even by daylight; the satisfactory
condition of the signals shall be easily
verifiable by the driver from the driver's
seat; the failure of a component of the
warning devices shall not entail any loss of
the braking system's performance.
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5.2.1.29.4. Except where stated otherwise:

5.2.1.29.4.1. A specified failure or defect
shall be signalled to the driver by the
above-mentioned warning signal(s) not

5.2.1.29.4. Except where stated otherwise:
5.2.1.29.4.1. A specified failure or defect
shall be signalled to the driver by the
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later than on actuation of the relevant
braking control;

5.2.1.29.4.2. The warning signal(s) shall
remain displayed as long as the
failure/defect persists and the ignition
(start) switch is in the "on™ (run) position;
and

5.2.1.29.4.3. The warning signal shall be

5.2.1.29.4.2. The warning signal(s) shall

5.2.1.29.4.3. The warning signal shall be

later than on actuation of the relevant
braking control;

remain displayed as long as the
failure/defect persists and the ignition
(start) switch is in the "on" (run) position;
and
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constant (not flashing). constant (not flashing). P o

5.2.1.29.5. The warning signal(s) mentioned |5.2.1.29.5. The warning signal(s) mentioned [6.1.16.5.4 3§ & vﬁﬁ LA k) T F
above shall light up when the electrical | above shall light up when the electrical | % & id & ¥ » %f—é B AL EE
equipment of the vehicle (and the braking | equipment of the vehicle (and the braking | % - & q‘.ﬁa/%@‘?%;,uk A AT 0 B
system) is energized. With the vehicle | system) is energized. With the vehicle | ‘8@ 2 % » £r@ X ML RFEILE Jﬂﬁ:

stationary, the braking system shall verify
that none of the specified failures or
defects are present before extinguishing
the signals. Specified failures or defects
which should activate the warning signals
mentioned above, but which are not
detected under static conditions, shall be
stored upon detection and be displayed at
start-up and at all times when the ignition
(start) switch is in the "on™ (run) position,
as long as the failure or defect persists.

stationary, the braking system shall verify
that none of the specified failures or defects
are present before extinguishing the
signals. Specified failures or defects which
should activate the warning signals
mentioned above, but which are not
detected under static conditions, shall be
stored upon detection and be displayed at
start-up and at all times when the ignition
(start) switch is in the "on™ (run) position,
as long as the failure or defect persists.
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5.2.1.29.6.  Non-specified failures (or
defects), or other information concerning
the brakes and/or running gear of the
power-driven vehicle, may be indicated by
the yellow signal specified in paragraph
5.2.1.29.1.2. above, provided that all the

5.2.1.29.6.

Non-specified  failures  (or
defects), or other information concerning
the brakes and/or running gear of the
power-driven vehicle, may be indicated by
the yellow signal specified in paragraph
5.2.1.29.1.2. above, provided that all the
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following conditions are fulfilled: following conditions are fulfilled:
5.2.1.29.6.1. The vehicle is stationary; 5.2.1.29.6.1. The vehicle is stationary; 6.1.16.5.5.1 & fmat# 1k K S
5.2.1.29.6.2. After the braking equipment is |5.2.1.29.6.2. After the braking equipment is 6.1.16.5.5.2 £t & X # 'FT THTE EE
first energised and the signal has indicated | first energised and the signal has indicated i 6.1.16.5.4 "L”i~ iR SR el W
that, following the procedures detailed in | that, following the procedures detailed in i M gl st A deAr R
paragraph 5.2.1.29.5. above, no specified | paragraph 5.2.1.29.5. above, no specified
failures (or defects) have been identified; | failures (or defects) have been identified;
and and
5.2.1.29.6.3. Non-specified faults or other ~ {5.2.1.29.6.3. Non-specified faults or other 6.1.16.5.5.3 2 L;Lg‘a’é» A 7FE' W iR

information shall be indicated only by the
flashing of the warning signal. However, the
warning signal shall be extinguished by the

time when the vehicle first exceeds 10 km/h.

information shall be indicated only by the
flashing of the warning signal. However,
the warning signal shall be extinguished by
the time when the vehicle first exceeds 10
km/h.
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5.1.2.1. Service braking system

The service braking system shall make it
possible to control the movement of the
vehicle and to halt it safely, speedily and
effectively, whatever its speed and load,
on any up or down gradient. It shall be
possible to graduate this braking action.
The driver shall be able to achieve this
braking action from his driving seat
without removing his hands from the
steering control.

5.2.2.10. On every trailer which is required

5.2.2.9. The braking systems shall be such
that the trailer is stopped automatically if
the coupling separates while the trailer is in
motion.

5.2.2.10. On every trailer which is required to
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to be equipped with a service braking
system, parking braking shall be assured
even when the trailer is separated from the
towing vehicle. The parking braking
device shall be capable of being actuated
by a person standing on the ground;
however, in the case of a trailer used for
the carriage of passengers, this brake shall
be capable of being actuated from inside
the trailer.

5.2.2.9. The braking systems shall be such
that the trailer is stopped automatically if
the coupling separates while the trailer is
in motion.

5.2.2.11. If the trailer is fitted with a device

enabling compressed-air actuation of the
braking system other than the parking
braking system to be cut out, the
first-mentioned system shall be so
designed and constructed that it is
positively restored to the position of rest
not later than on resumption of the supply
of compressed-air to the trailer.

5.2.2.12. Trailers of categories O3 and O4
shall satisfy the conditions specified in
paragraph  5.2.1.18.4.2. An easily
accessible pressure test connection is
required downstream of the coupling head

be equipped with a service braking system,
parking braking shall be assured even when
the trailer is separated from the towing
vehicle. The parking braking device shall
be capable of being actuated by a person
standing on the ground; however, in the
case of a trailer used for the carriage of
passengers, this brake shall be capable of
being actuated from inside the trailer.

5.2.2.9. The braking systems shall be such

that the trailer is stopped automatically if
the coupling separates while the trailer is in
motion.

5.2.2.11. If the trailer is fitted with a device

enabling compressed-air actuation of the
braking system other than the parking
braking system to be cut out, the
first-mentioned system shall be so designed
and constructed that it is positively restored
to the position of rest not later than on
resumption of the supply of compressed-air
to the trailer.

5.2.2.12. Trailers of categories O3 and O4

shall satisfy the conditions specified in
paragraph  5.2.1.18.4.2.  An  easily
accessible pressure test connection is
required downstream of the coupling head

NG T EE Y ENIER Y
) L IpEH - BILLE 5 5
LH AR QRN - A
B A B ETE s AR 0 R O
ERREgEd > Pl Ed L
Bid HE PN kg o

4170 % 9 i@

4170143 KRB TR g e

25519 w2 BB RAEPE o @ 45 2

i -

4172 w4 B fe i iy $rE0 F S

B ) RAET § R

T
P2 R o RIIRAD ki sz

ot d R REET § AR

A T

4.1.7.3 O3 ~ O44F & 4w J&: % £6.1.19.2

R IR T B T R

P E R 2R EHRILGE o

AL - BALACE o SIS R
LR R - ek h G S f g
L I AR S o oF S 4
S jg,%f(f“ °

38




MY

RN E

HRREPN 2 HRiE

of the control line.

5.2.2.12.1. In the case of trailers equipped
with an electric control line and
electrically connected to a towing vehicle
with an electric control line the automatic
braking action specified in paragraph
5.2.1.18.4.2. may be suppressed as long as
the pressure in the compressed air
reservoirs of the trailer is sufficient to
ensure the braking performance specified
in paragraph 3.3. of Annex 4 to this
Regulation.

5.2.2.13. Trailers of category O3 shall be
equipped with an anti-lock braking system
in accordance with the requirements of
Annex 13 to this Regulation. Trailers of
category O4 shall be equipped with an
anti-lock braking system in accordance
with the category A requirements of
Annex 13 to this Regulation.

5.2.2.14. Where the auxiliary equipment is
supplied with energy from the service
braking system, the service braking system
shall be protected to ensure that the sum of
the braking forces exerted at the periphery
of the wheels shall be at least 80 per cent
of the value prescribed for the relevant
trailer as defined in paragraph 3.1.2.1. of
Annex 4 to this Regulation.

This requirement shall be fulfilled under

of the control line.

5.2.2.12.1. In the case of trailers equipped

with an electric control line and electrically
connected to a towing vehicle with an
electric control line the automatic braking
action specified in paragraph 5.2.1.18.4.2.
may be suppressed as long as the pressure
in the compressed air reservoirs of the
trailer is sufficient to ensure the braking
performance specified in paragraph 3.3. of
Annex 4 to this Regulation.

5.2.2.13. Trailers of category O3 shall be

equipped with an anti-lock braking system
in accordance with the requirements of
Annex 13 to this Regulation. Trailers of
category O4 shall be equipped with an
anti-lock braking system in accordance
with the category A requirements of Annex
13 to this Regulation.

5.2.2.14. Where the auxiliary equipment is

supplied with energy from the service
braking system, the service braking system
shall be protected to ensure that the sum of
the braking forces exerted at the periphery
of the wheels shall be at least 80 per cent of |
the value prescribed for the relevant trailer
as defined in paragraph 3.1.2.1. of Annex 4
to this Regulation.

This requirement shall be fulfilled under both
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both of the following operating conditions:

During operation of the auxiliary equipment;
and

In the event of breakage or leakage from the
auxiliary equipment, unless such breakage
or leakage affects the control signal
referred to in paragraph 6. to Annex 10 to
this Regulation, in which case the
performance  requirements of  that
paragraph shall apply.

5.2.2.14.1. The above provisions are deemed
to be fulfilled when the pressure in the
service brake storage device(s) is
maintained at a pressure of at least 80 per
cent of the control line demand pressure or
equivalent digital demand as defined in
paragraph 3.1.2.2. of Annex 4 to this
Regulation.

5.2.2.15. Special additional requirements for
service braking systems with electric
control transmission

5.2.2.15.1. In the case of a single temporary
failure (< 40 ms) within the electric
control transmission, excluding its energy
supply, (e.g. non-transmitted signal or data
error) there shall be no distinguishable
effect on the service braking performance.

5.2.2.15.2. In the case of a failure within the
electric  control  transmission'*  (e.g.
breakage, disconnection), a braking

of the following operating conditions:

During operation of the auxiliary equipment;
and

In the event of breakage or leakage from the
auxiliary equipment, unless such breakage
or leakage affects the control signal
referred to in paragraph 6. to Annex 10 to
this Regulation, in which case the
performance requirements of that paragraph
shall apply.

5.2.2.14.1. The above provisions are deemed
to be fulfilled when the pressure in the
service brake storage device(s) s
maintained at a pressure of at least 80 per
cent of the control line demand pressure or
equivalent digital demand as defined in
paragraph 3.1.2.2. of Annex 4 to this
Regulation.

5.2.2.15. Special additional requirements for
service braking systems with electric
control transmission

5.2.2.15.1. In the case of a single temporary
failure (< 40 ms) within the electric control
transmission, excluding its energy supply,
(e.g. non-transmitted signal or data error)
there shall be no distinguishable effect on
the service braking performance.

5.2.2.15.2. In the case of a failure within the
electric  control  transmission”  (e.g.
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performance of at least 30 per cent of the
prescribed performance for the service
braking system of the relevant trailer shall
be maintained.

For trailers, electrically connected via an
electric control line only, according to
paragraph  5.1.3.1.3., and fulfilling
5.2.1.18.4.2. with the performance
prescribed in paragraph 3.3. of Annex 4 to
this Regulation, it is sufficient that the
provisions of paragraph 5.2.1.27.10. are
invoked, when a braking performance of
at least 30 per cent of the prescribed
performance for the service braking
system of the trailer can no longer be
ensured, by either providing the "supply
line braking request" signal via the data
communication part of the electric control
line or by the continuous absence of this
data communication.

5.2.2.15.2.1. A failure within the electric

control transmission of the trailer that
affects the function and performance of
systems addressed by this Regulation and
failures of energy supply available from
the 1SO 7638:2003" connector shall be
indicated to the driver by the separate
warning signal specified in paragraph
5.2.1.29.2. via pin 5 of the electrical
connector conforming to 1SO 7638:2003."

performance of at least 30 per cent of the
prescribed performance for the service
braking system of the relevant trailer shall
be maintained.

For trailers, electrically connected via an

electric control line only, according to
paragraph  5.1.3.1.3., and fulfilling
5.2.1.18.4.2. with the performance
prescribed in paragraph 3.3. of Annex 4 to
this Regulation, it is sufficient that the
provisions of paragraph 5.2.1.27.10. are
invoked, when a braking performance of at
least 30 per cent of the prescribed
performance for the service braking system
of the trailer can no longer be ensured, by
either providing the "supply line braking
request"” signal via the data communication
part of the electric control line or by the
continuous  absence of this data
communication.

5.2.2.15.2.1. A failure within the electric

control transmission of the trailer that
affects the function and performance of
systems addressed by this Regulation and
failures of energy supply available from the
ISO 7638:2003" connector shall be
indicated to the driver by the separate
warning signal specified in paragraph
5.2.1.29.2. via pin 5 of the electrical
connector conforming to 1SO 7638:2003.
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In addition, trailers equipped with an
electric control line, when electrically
connected to a towing vehicle with an
electric control line, shall provide the
failure information for activation of the
red warning signal specified in paragraph
5.2.1.29.2.1. via the data communication
part of the electric control line, when the
prescribed service braking performance of
the trailer can no longer be ensured.
5.2.2.16. When the stored energy in any part
of the service braking system of a trailer
equipped with an electric control line and
electrically connected to a towing vehicle
with an electronic control line, falls to the
value determined in accordance with
paragraph 5.2.2.16.1. below, a warning
shall be provided to the driver of the
towing vehicle. The warning shall be
provided by activation of the red signal
specified in paragraph 5.2.1.29.2.1. and
the trailer shall provide the failure
information via the data communication
part of the electric control line. The
separate yellow warning signal specified
in paragraph 5.2.1.29.2. shall also be
activated via pin 5 of the electrical
connector conforming to ISO
7638:2003,15 to indicate to the driver that
the low-energy situation is on the trailer.

In addition, trailers equipped with an
electric control line, when electrically
connected to a towing vehicle with an
electric control line, shall provide the
failure information for activation of the red
warning signal specified in paragraph
5.2.1.29.2.1. via the data communication
part of the electric control line, when the
prescribed service braking performance of
the trailer can no longer be ensured.

5.2.2.16. When the stored energy in any part
of the service braking system of a trailer
equipped with an electric control line and
electrically connected to a towing vehicle
with an electronic control line, falls to the
value determined in accordance with
paragraph 5.2.2.16.1. below, a warning
shall be provided to the driver of the
towing vehicle. The warning shall be
provided by activation of the red signal
specified in paragraph 5.2.1.29.2.1. and the
trailer shall provide the failure information
via the data communication part of the
electric control line. The separate yellow
warning signal specified in paragraph
5.2.1.29.2. shall also be activated via pin 5
of the electrical connector conforming to
ISO 7638:2003,15 to indicate to the driver
that the low-energy situation is on the
trailer.
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5.2.2.16.1. The low energy value referred to
in paragraph 5.2.2.16. above shall be that
at which, without re-charging of the
energy reservoir and irrespective of the
load condition of the trailer, it is not
possible to apply the service braking
control a fifth time after our full-stroke
actuations and obtain at least 50 per cent
of the prescribed performance of the
service braking system of the relevant
trailer.

5.2.2.17. Trailers equipped with an electric
control line and O3 and O4 category
trailers  equipped with an anti-lock
system, shall be fitted with either one or
both of the following, for the electric
control transmission:

(@) A special electrical connector for the
braking  system  and/or  anti-lock
system, conforming to ISO 7638:2003",

16-

(b) An automated connector meeting the
requirements  specified in  Annex
22. Failure warning signals required from
the trailer by this Regulation shall be
activated via the above connectors. The
requirement to be applied to trailers with
respect to the transmission of failure
warning signals shall be those, as
appropriate, which are prescribed for

5.2.2.16.1. The low energy value referred to
in paragraph 5.2.2.16. above shall be that at
which, without re-charging of the energy
reservoir and irrespective of the load
condition of the trailer, it is not possible to
apply the service braking control a fifth
time after our full-stroke actuations and
obtain at least 50 per cent of the prescribed
performance of the service braking system
of the relevant trailer.

5.2.2.17. Trailers equipped with an electric
control line and O3 and O4 category
trailers equipped with an anti-lock system,
shall be fitted with a special electrical
connector for the braking system and/or
anti-lock system, conforming to 1SO
7638:2003.15, 16 Failure warning signals
required from the trailer by this Regulation
shall be activated via the above connector.
The requirement to be applied to trailers
with respect to the transmission of failure
warning signals shall be those, as
appropriate, which are prescribed for motor
vehicles in  paragraphs 5.2.1.29.4.,
5.2.1.29.5. and 5.2.1.29.6.

Trailers equipped with an ISO 7638:2003
connector as defined above shall be marked
in indelible form to indicate the
functionality of the braking system when

s
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motor vehicles in paragraphs 5.2.1.29.4.,
5.2.1.29.5. and 5.2.1.29.6. Trailers
equipped with an ISO 7638:2003
connector as defined above shall be
marked in indelible form to indicate the
functionality of the braking system when
the 1SO 7638:2003 connector is connected
and disconnected*. The marking is to be
positioned so that it is visible when
connecting the pneumatic and electrical
interface connections."

5.2.2.17.1. Trailers equipped with a vehicle
stability function as defined in paragraph
2.34. of this Regulation shall in the event
of a failure or defect within the trailer
stability function indicate the failure or
defect by the separate yellow warning
signal specified in paragraph 5.2.1.29.2.
above via pin 5 of the ISO 7638:2003
connector.

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.

5.2.2.17.2. It is permitted to connect the
braking system to a power supply in
addition to that available from the ISO
7638:2003 connector above. However,
when an additional  power supply is
available the following provisions will

the 1SO 7638:2003 connector is connected
and disconnected. The marking is to be
positioned so that it is visible when
connecting the pneumatic and electrical
interface connections.

5.2.2.17.1. Trailers equipped with a vehicle
stability function as defined in paragraph
2.34. of this Regulation shall in the event of
a failure or defect within the trailer stability
function indicate the failure or defect by the
separate yellow warning signal specified in
paragraph 5.2.1.29.2. above via pin 5 of the
ISO 7638:2003 connector.

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.

5.2.2.17.2. It is permitted to connect the
braking system to a power supply in
addition to that available from the 1SO
7638:2003 connector above. However,
when an additional  power supply is
available the following provisions will
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apply:

(@) In all cases the ISO 7638:2003 power
supply is the primary power source for the
braking system, irrespective of any
additional power supply that is connected.

The additional supply is intended to provide
a backup should a failure of the 1SO
7638:2003 power supply occur;

(b) It shall not have an adverse effect on the
operation of the braking system under
normal and failed modes;

(c) In the event of a failure of the ISO
7638:2003 power supply the energy
consumed by the braking system shall
not result in the maximum available power
from the additional supply being
exceeded;

(d) The trailer shall not have any marking or
label to indicate that the trailer is
equipped with an additional power supply;

(e) A failure warning device is not permitted
on the trailer for the purposes of
providing a warning in the event of a
failure within the trailer braking system
when the braking system is powered from
the additional supply;

(f) When an additional power supply is
available it shall be possible to verify the
operation of the braking system from this
power source;

apply:

(@) In all cases the ISO 7638:2003 power
supply is the primary power source for the
braking system, irrespective of any
additional power supply that is connected.

The additional supply is intended to provide a
backup should a failure of the ISO
7638:2003 power supply occur;

(b) It shall not have an adverse effect on the
operation of the braking system under
normal and failed modes;

(c) In the event of a failure of the ISO
7638:2003 power supply the energy
consumed by the braking system shall not
result in the maximum available power
from the additional supply being
exceeded:;

(d) The trailer shall not have any marking or
label to indicate that the trailer s
equipped with an additional power supply;

(e) A failure warning device is not permitted
on the trailer for the purposes of
providing a warning in the event of a
failure within the trailer braking system
when the braking system is powered from
the additional supply;

() When an additional power supply is
available it shall be possible to verify the
operation of the braking system from this
power source;
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(g) Should a failure exist within the
electrical supply of energy from the 1SO
7638:2003 connector the requirements of
paragraphs 5.2.2.15.2.1. and 4.1. of
Annex 13 with respect to failure warning
shall apply irrespective of the operation
of the braking system from the additional
power supply.

5.2.2.18. Whenever power supplied by the
ISO 7638:2003 connector is used for the
functions defined in paragraph 5.1.3.6.
above, the braking system shall have
priority and be  protected from an
overload external to the braking system.
This protection shall be a  function of the
braking system.

5.2.2.19. In the case of a failure in one of the
control lines connecting two vehicles
equipped according to paragraph
5.1.3.1.2. the trailer shall use the control
line not affected by the failure to ensure,
automatically, the braking performance
prescribed for the trailer in paragraph
3.1. of Annex 4.

5.2.2.20. When the supply voltage to the
trailer falls below a value nominated by
the manufacturer at which the prescribed
service braking performance can no longer
be guaranteed, the  separate yellow
warning signal specified in paragraph

(9) Should a failure exist within the electrical

5.2.2.18. Whenever power supplied by the

5.2.2.19. In the case of a failure in one of the

5.2.2.20. When the supply voltage to the

supply of energy from the ISO  7638:2003
connector the requirements of paragraphs
5.2.2.15.2.1. and 4.1. of Annex 13 with
respect to failure warning shall apply
irrespective of the operation  of the
braking system from the additional power

supply.

ISO 7638:2003 connector is used for the
functions  defined in paragraph 5.1.3.6.
above, the braking system shall have
priority and be protected from an
overload external to the braking system.
This protection shall be a function of the
braking system.

control lines connecting two vehicles
equipped according to paragraph
5.1.3.1.2. the trailer shall use the control
line not affected by the failure to ensure,
automatically, the braking performance
prescribed for the trailer in  paragraph 3.1.
of Annex 4.

trailer falls below a value nominated by the
manufacturer at which the prescribed
service braking performance can no longer
be guaranteed, the separate yellow
warning signal specified in paragraph
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5.2.1.29.2. shall be activated via pin 5 of
the 1SO 7638:2003" connector. In
addition, trailers equipped with an
electrical control line, when electrically
connected to a towing vehicle with an
electric control line, shall provide the
failure information for actuation of the red
warning signal specified in  paragraph
5.2.1.29.2.1. via the data communication
part of the electric control line.

5.2.2.21. In addition to the requirements of
paragraphs 5.2.1.18.4.2. and 5.2.1.21.
above, the brakes of the trailer may also
be applied automatically when this is
initiated by the trailer braking system
itself following the evaluation of on-board
generated information.

5.2.1.29.2. shall be activated via pin 5 of
the 1SO 7638:2003" connector. In addition,
trailers equipped with an electrical
control line, when electrically connected to
a towing vehicle with an electric control
line, shall provide the failure information
for actuation of the red warning signal
specified in paragraph 5.2.1.29.2.1. via
the data communication part of the electric
control line.

5.2.2.21. In addition to the requirements of
paragraphs 5.2.1.18.4.2. and 5.2.1.21.
above, the brakes of the trailer may also
be applied automatically when this is
initiated by the trailer braking system
itself following the evaluation of on-board
generated information.
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5.2.1.16. The pneumatic/hydraulic auxiliary
equipment shall be supplied with energy in
such a way that during its operation, the
prescribed deceleration values can be
reached and that even in the event of
damage to the source of energy the
operation of the auxiliary equipment
cannot cause the reserves of energy
feeding the braking systems to fall below
the level indicated in paragraph 5.2.1.13.
above.

5.2.1.16. The pneumatic/hydraulic auxiliary
equipment shall be supplied with energy in
such a way that during its operation, the
prescribed deceleration values can be
reached and that even in the event of
damage to the source of energy the
operation of the auxiliary equipment cannot
cause the reserves of energy feeding the
braking systems to fall below

the level indicated in paragraph 5.2.1.13.
above.
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5.2.1.18. In the case of a vehicle authorized
to tow a trailer of category O3 or 04, its

5.2.1.18. In the case of a vehicle authorized to
tow a trailer of category O3 or O4, its
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braking systems shall satisfy the following
conditions:

5.2.1.18.1. When the towing vehicle's
secondary braking system comes into
action, there shall also be a graduated
braking action in the trailer;

5.2.1.18.2. In the event of failure of the
towing vehicle's service braking system,
where that system consists of at least two
independent parts, the part or parts not
affected by the failure shall be capable of
partially or fully actuating the brakes of
the trailer. It shall be possible to graduate
this braking action. If this operation is
achieved by a valve which is normally at
rest, then such a valve may only be
incorporated if its correct functioning can
easily be checked by the driver, either
from within the cab or from outside the
vehicle, without the use of tools;

braking systems shall satisfy the following
conditions:

5.2.1.18.1. When the towing vehicle's
secondary braking system comes into
action, there shall also be a graduated
braking action in the trailer;

5.2.1.18.2. In the event of failure of the
towing vehicle's service braking system,
where that system consists of at least two
independent parts, the part or parts not
affected by the failure shall be capable of
partially or fully actuating the brakes of the
trailer. It shall be possible to graduate this
braking action. If this operation is achieved
by a valve which is normally at rest, then
such a valve may only be incorporated if its
correct functioning can easily be checked
by the driver, either from within the cab or
from outside the vehicle, without the use of
tools;
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(4423 6.1.19~6.1.19.2E 5 ¥ €]
5.2.1.18.5. In the event of a failure in one of
the control lines connecting two vehicles

equipped according to  paragraph
5.1.3.1.2., the control line not affected by
the failure shall automatically ensure the

(4423 6.1.19~6.1.19.2E 5 1 1E ]
5.2.1.18.5. In the event of a failure in one of
the control lines connecting two vehicles
equipped according to paragraph 5.1.3.1.2.,
the control line not affected by the failure
shall automatically ensure the braking
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braking performance prescribed for the
trailer in paragraph 3.1. of Annex 4.

performance prescribed for the trailer in
paragraph 3.1. of Annex 4.

5.2.1.19. In the case of a power-driven
vehicle equipped to draw a trailer with an
electrical braking system, according to
paragraph 1.1. of Annex 14 to this
Regulation, the following requirements
shall be met:

5.2.1.19.1. The power supply (generator and
battery) of the power-driven vehicle shall
have a sufficient capacity to provide the
current for an electrical braking system.
With the engine running at the idling
speed recommended by the manufacturer
and all electrical devices supplied by the
manufacturer as standard equipment of the
vehicle switched on, the voltage in the
electrical lines shall at maximum current
consumption of the electrical braking
system (15 A) not fall below the value of
9.6 V measured at the connection.

The electrical lines shall not be capable of
short circuiting even when overloaded:;

5.2.1.19.2. In the event of a failure in the
towing vehicle's service braking system,
where that system consists of at least two
independent parts, the part or parts not
affected by the failure should be capable
of partially or fully actuating the brakes of
the trailer;

5.2.1.19. In the case of a power-driven
vehicle equipped to draw a trailer with an
electrical braking system, according to
paragraph 1.1. of Annex 14 to this
Regulation, the following requirements
shall be met:

5.2.1.19.1. The power supply (generator and
battery) of the power-driven vehicle shall
have a sufficient capacity to provide the
current for an electrical braking system.
With the engine running at the idling speed
recommended by the manufacturer and all
electrical  devices supplied by the
manufacturer as standard equipment of the
vehicle switched on, the voltage in the
electrical lines shall at maximum current
consumption of the electrical braking
system (15 A) not fall below the value of
9.6 V measured at the connection.

The electrical lines shall not be capable of
short circuiting even when overloaded:;

5.2.1.19.2. In the event of a failure in the
towing vehicle's service braking system,
where that system consists of at least two
independent parts, the part or parts not
affected by the failure should be capable of
partially or fully actuating the brakes of the
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5.2.1.19.3. The use of the stop-lamp switch
and circuit for actuating the electrical
braking system is permissible only if the
actuating line is connected in parallel with
the stop-lamp and the existing stop-lamp
switch and circuit are capable of taking the
extra load.

5.2.1.19.3. The use of the stop-lamp switch
and circuit for actuating the electrical
braking system is permissible only if the
actuating line is connected in parallel with
the stop-lamp and the existing stop-lamp
switch and circuit are capable of taking the
extra load.

5.2.1.20. In the case of a pneumatic service
braking system comprising two or more
independent sections, any leakage between
those sections at or downstream of the
control shall be continuously vented to

5.2.1.20. In the case of a pneumatic service
braking system comprising two or more
independent sections, any leakage between
those sections at or downstream of the
control shall be continuously vented to
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atmosphere. atmosphere.
5.2.1.21. In the case of a power-driven [5.2.1.21. In the case of a power-driven |4.1.85 # =4 » O3 & O4 345 8 2
vehicle authorized to tow a trailer of | vehicle authorized to tow a trailer of | #%# ﬁ x%:ﬁi Fa g LB ke
categories O3 or O4, the service braking | categories O3 or O4, the service braking | ¥ 2518 §m % * ~ % - S 320 d &
system of the trailer may only be operated | system of the trailer may only be operated | il pF it o k@ » 24 & L0 d (%
in conjunction with the service, secondary | in conjunction with the service, secondary | #> % d % 51 8 01342 7 & w2
or parking braking system of the towing | or parking braking system of the towing | ¥&— P ehm p #5cH » Q|5 8 L0 8
vehicle. However, automatic application | vehicle. However, automatic application of | ¥ p #* (T % o
of the trailer brakes alone is permitted | the trailer brakes alone is permitted where
where the operation of the trailer brakes is | the operation of the trailer brakes is
initiated automatically by the towing | initiated automatically by the towing
vehicle for the sole purpose of vehicle vehicle for the sole purpose of vehicle
stabilization. stabilization.
6.3.3 Frivd kit o 6.3.3 FLATE kM o
5.2.1.26. Special additional requirements for |5.2.1.26. Special additional requirements for |6.3.3.4.1 Fxr 4z @ % s 4 @ﬁi%}#w’%"fq‘

the electric transmission of the parking
braking system

the electric transmission of the parking

braking system
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5.2.1.26.1. In the case of a failure within the
electric  transmission, any unintended
actuation of the parking braking system
shall be prevented.

5.2.1.26.2. The following requirements shall
be fulfilled in the event of an electrical
failure as specified:

5.2.1.26.2.1. Vehicles of categories M2, M3,
N2 and N3:

In the case of an electrical failure in the
control or a break in the wiring within the
electric control transmission external to the

electronic control unit(s), excluding the

energy supply, it shall remain possible to
apply the parking braking system from the
driver's seat and thereby be capable of
holding the laden vehicle stationary on an
8 per cent up or down gradient.
Alternatively, in this case, an automatic
actuation of the parking brake is allowed
when the vehicle is stationary, provided
that the above performance is achieved
and, once applied, the parking brake
remains engaged independently of the
status of the ignition (start) switch. In this
alternative, the parking brake shall be
automatically released as soon as the
driver starts to set the vehicle in motion
again. It shall also be possible to release
the parking braking system, if necessary

5.2.1.26.1. In the case of a failure within the
electric  transmission, any unintended
actuation of the parking braking system
shall be prevented.

5.2.1.26.2. The following requirements shall
be fulfilled in the event of an electrical
failure as specified:

5.2.1.26.2.1. Vehicles of categories M2, M3,
N2 and N3:

In the case of an electrical failure in the
control or a break in the wiring within the
electric control transmission external to the
electronic control unit(s), excluding the
energy supply, it shall remain possible to
apply the parking braking system from the
driver's seat and thereby be capable of
holding the laden vehicle stationary on an 8
per cent up or down gradient. Alternatively,
in this case, an automatic actuation of the
parking brake is allowed when the vehicle
is stationary, provided that the above
performance is achieved and, once applied,
the parking brake remains engaged
independently of the status of the ignition
(start) switch. In this alternative, the
parking brake shall be automatically
released as soon as the driver starts to set
the vehicle in motion again. It shall also be
possible to release the parking braking
system, if necessary
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by the use of tools and/or an auxiliary
device carried/fitted on the vehicle.
5.2.1.26.2.2. Vehicles of category N1:

In the case of an electrical failure in the
control or a break in the wiring within the
electric control transmission between the
control and the ECU directly connected
with it, excluding the energy supply, it
shall remain possible to apply the parking
braking system from the driver's seat and
thereby be capable of holding the laden
vehicle stationary on an 8 per cent up or
down gradient. Alternatively, in this case,
an automatic actuation of the parking
brake is allowed when the vehicle is
stationary, provided that the above
performance is achieved and, once
applied, the parking brake remains

engaged independently of the status of the
ignition (start) switch. In this alternative,
the parking brake shall be automatically
released as soon as the driver starts to set
the wvehicle in motion again. The
engine/manual  transmission or  the
automatic transmission (park position)
may be used to achieve or assist in
achieving the above performance.

5.2.1.26.2.3. A break in the wiring within the
electric transmission, or an electric failure
in the control of the parking braking

by the use of tools and/or an auxiliary
device carried/fitted on the vehicle.
5.2.1.26.2.2. Vehicles of category N1:

In the case of an electrical failure in the
control or a break in the wiring within the
electric control transmission between the
control and the ECU directly connected
with it, excluding the energy supply, it
shall remain possible to apply the parking
braking system from the driver's seat and
thereby be capable of holding the laden
vehicle stationary on an 8 per cent up or
down gradient. Alternatively, in this case,
an automatic actuation of the parking brake
is allowed when the vehicle is stationary,
provided that the above performance is
achieved and, once applied, the parking
brake remains
engaged independently of the status of the
ignition (start) switch. In this alternative,
the parking brake shall be automatically
released as soon as the driver starts to set
the wvehicle in motion again. The
engine/manual  transmission  or  the
automatic transmission (park position) may
be used to achieve or assist in achieving the
above performance.

5.2.1.26.2.3. A break in the wiring within the
electric transmission, or an electric failure
in the control of the parking braking system
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system shall be signalled to the driver by
the yellow warning signal specified in
paragraph 5.2.1.29.1.2. When caused by a
break in the wiring within the electric
control transmission of the parking
braking system, this yellow warning signal
shall be signalled as soon as the break
occurs. In addition, such an electric failure
in the control or break in the wiring
external to the electronic control unit(s)
and excluding the energy supply shall be
signalled to the driver by flashing the red
warning signal specified in paragraph
5.2.1.29.1.1. as long as the ignition (start)
switch is in the "on" (run) position
including a period of not less than 10
seconds thereafter and the control is in the
on" (activated) position.

However, if the parking braking system
detects correct clamping of the parking
brake, the flashing of the red warning
signal may be suppressed and the
non-flashing red signal shall be used to
indicate parking brake applied.

Where actuation of the parking brake is
normally indicated by a separate red
warning signal, satisfying all the
requirements of 5.2.1.29.3., this signal
shall be used to satisfy the above
requirement for a red signal.

shall be signalled to the driver by the
yellow warning signal specified in
paragraph 5.2.1.29.1.2. When caused by a
break in the wiring within the electric
control transmission of the parking braking
system, this yellow warning signal shall be
signalled as soon as the break occurs. In
addition, such an electric failure

in the control or break in the wiring
external to the electronic control unit(s) and
excluding the energy supply shall be
signalled to the driver by flashing the red
warning signal specified in paragraph
5.2.1.29.1.1. as long as the ignition (start)
switch is in the "on"™ (run) position
including a period of not less than 10
seconds thereafter and the control is in the
on" (activated) position.

However, if the parking braking system
detects correct clamping of the parking
brake, the flashing of the red warning
signal may be suppressed and the
non-flashing red signal shall be used to
indicate parking brake applied.

Where actuation of the parking brake is
normally indicated by a separate red
warning  signal, satisfying all  the
requirements of 5.2.1.29.3,, this signal shall
be used to satisfy the above requirement for
a red signal.
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5.2.1.26.3. Auxiliary equipment may be
supplied with energy from the electric
transmission of the parking braking
system provided that the supply of energy
is sufficient to allow the actuation of the
parking braking system in addition to the
vehicle electrical load under non-fault
conditions. In addition, where the energy
reserve is also used by the service braking
system, the requirements of paragraph
5.2.1.27.7. shall apply.

5.2.1.26.4. After the ignition/start switch
which controls the electrical energy for the
braking equipment has been switched off
and/or the key removed, it shall remain
possible to apply the parking braking
system, whereas releasing shall be
prevented.

5.2.1.26.3. Auxiliary equipment may be

5.2.1.26.4. After the ignition/start switch

supplied with energy from the electric
transmission of the parking braking system
provided that the supply of energy is
sufficient to allow the actuation of the
parking braking system in addition to the
vehicle electrical load under non-fault
conditions. In addition, where the energy
reserve is also used by the service braking
system, the requirements of paragraph
5.2.1.27.7. shall apply.

which controls the electrical energy for the
braking equipment has been switched off
and/or the key removed, it shall remain
possible to apply the parking braking
system, whereas releasing shall be
prevented.
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5.2.1.27. Special additional requirements for
service braking systems with electric
control transmission

5.2.1.27.1. With the parking brake released,
the service braking system shall be able to
generate a static total braking force at least
equivalent to that required by the
prescribed Type-0 test, even when the
ignition/start switch has been switched off
and/or the key has been removed. In the
case of power-driven vehicles authorized
to tow trailers of category O3 or O4, such

5.2.1.27. Special additional requirements for

5.2.1.27.1. With the parking brake released,

service braking systems with electric
control transmission

the service braking system shall be able to
generate a static total braking force at least
equivalent to that required by the
prescribed Type-O test, even when the
ignition/start switch has been switched off
and/or the key has been removed. In the
case of power-driven vehicles authorized to
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vehicles shall provide a full control signal
for the service braking system of the
trailer. It should be understood that
sufficient energy is available in the energy
transmission of the service braking system.
5.2.1.27.2. In the case of a single temporary
failure (< 40 ms) within the electric
control transmission, excluding its energy
supply, (e.g. non-transmitted signal or data
error) there shall be no distinguishable
effect on the service braking performance.

vehicles shall provide a full control signal
for the service braking system of the trailer.
It should be understood that sufficient
energy is available in the energy
transmission of the service braking system.

5.2.1.27.2. In the case of a single temporary
failure (< 40 ms) within the electric control
transmission, excluding its energy supply,
(e.g. non-transmitted signal or data error)
there shall be no distinguishable effect on
the service braking performance.
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electrically connected to a trailer via an
electric control line, shall provide a clear
warning to the driver whenever the trailer
provides the failure information that the
stored energy in any part of the service
braking system on the trailer falls below
the warning level, as specified in
paragraph 5.2.2.16. below. A similar
warning shall also be provided when a
continuous failure (> 40 ms) within the
electric control transmission of the trailer,
excluding its energy reserve, precludes
achievement of the prescribed service
braking performance of the trailer, as
specified in paragraph 5.2.2.15.2.1. below.
The red warning signal specified in
paragraph 5.2.1.29.2.1. shall be used for
this purpose.

5.2.1.27.5. In the event of a failure of the
energy source of the electric control
transmission, starting from the nominal
value of the energy level, the full control
range of the service braking system shall
be guaranteed after twenty consecutive full
stroke actuations of the service

braking control. During the test, the

electrically connected to a trailer via an
electric control line, shall provide a clear
warning to the driver whenever the trailer
provides the failure information that the
stored energy in any part of the service
braking system on the trailer falls below the
warning level, as specified in paragraph
5.2.2.16. below. A similar

warning shall also be provided when a
continuous failure (> 40 ms) within the
electric control transmission of the trailer,
excluding its energy reserve, precludes
achievement of the prescribed service
braking performance of the trailer, as
specified in paragraph 5.2.2.15.2.1. below.
The red warning signal specified in
paragraph 5.2.1.29.2.1. shall be used for
this purpose.

5.2.1.27.5. In the event of a failure of the
energy source of the electric control
transmission, starting from the nominal
value of the energy level, the full control
range of the service braking system shall be
guaranteed after twenty consecutive full
stroke actuations of the service

braking control. During the test, the braking
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braking control shall be fully applied for
20 seconds and released for 5 seconds on
each actuation. It should be understood
that during the above test, sufficient
energy is available in the energy
transmission to ensure full actuation of the
service braking system. This requirement
shall not be construed as a departure from
the requirements of Annex 7.

control shall be fully applied for 20 seconds
and released for 5 seconds on each
actuation. It should be understood that
during the above test, sufficient energy is
available in the energy transmission to
ensure full actuation of the service braking
system. This requirement shall not be
construed as a departure from the
requirements of Annex 7.
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braking-

5.2.1.27.7. If auxiliary equipment is supplied
with energy from the same reserve as the
electric control transmission, it shall be
ensured that, with the engine running at a
speed not greater than 80 per cent of the
maximum power speed, the supply of
energy is sufficient to fulfil the prescribed
deceleration values by either provision of
an energy supply which is able to prevent
discharge of this reserve when all auxiliary
equipment is  functioning or by
automatically switching off pre-selected
parts of the auxiliary equipment at a
voltage above the critical level referred to
in paragraph 5.2.1.27.6. of this Regulation
such that further discharge of this reserve
is prevented. Compliance may be
demonstrated by calculation or by a
practical test. For vehicles authorized to
tow a trailer of category O3 or O4 the
energy consumption of the trailer shall be
taken into account by a load of 400 W.
This paragraph does not apply to vehicles
where the prescribed deceleration values
can be reached without the use of
electrical energy.

5.2.1.27.8. If the auxiliary equipment is

supplied with energy from the electric

control transmission,

5.2.1.27.7. If auxiliary equipment is supplied

with energy from the same reserve as the
electric control transmission, it shall be
ensured that, with the engine running at a
speed not greater than 80 per cent of the
maximum power speed, the supply of
energy is sufficient to fulfil the prescribed
deceleration values by either provision of
an energy supply which is able to prevent
discharge of this reserve when all auxiliary
equipment is  functioning or by
automatically switching off pre-selected
parts of the auxiliary equipment at a

voltage above the critical level referred to in

paragraph 5.2.1.27.6. of this Regulation
such that further discharge of this reserve
is prevented. Compliance may be

demonstrated by calculation or by a

practical test. For vehicles authorized to
tow a trailer of category O3 or O4 the
energy consumption of the trailer shall be
taken into account by a load of 400 W. This
paragraph does not apply to vehicles where
the prescribed deceleration values can be
reached without the use of electrical
energy.

5.2.1.27.8. If the auxiliary equipment is

supplied with energy from the electric
control transmission,
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the following requirements shall be fulfilled.

5.2.1.27.8.1. In the event of a failure in the
energy source, whilst the vehicle is in
motion, the energy in the reservoir shall be
sufficient to actuate the brakes when the
control is applied.

5.2.1.27.8.2. In the event of a failure in the
energy source, whilst the wvehicle is
stationary and the parking braking system
applied, the energy in the reservoir shall
be sufficient to actuate the lights even
when the brakes are applied.

5.2.1.27.9. In the case of a failure in the
electric control transmission of the service
braking system of a towing vehicle
equipped with an electric control line
according to paragraph 5.1.3.1.2. or
5.1.3.1.3., the full actuation of the brakes
of the trailer shall remain ensured.

5.2.1.27.10. In the case of a failure in the
electric control transmission of a trailer,
electrically connected via an electric
control line only, according to paragraph
5.1.3.1.3., braking of the trailer shall be
ensured  according to  paragraph
5.2.1.18.4.1. This shall be the case
whenever the trailer provides the "supply
line braking request” signal via the data
communication part of the electric control
line or in the event of the continuous

the following requirements shall be fulfilled.

5.2.1.27.8.1. In the event of a failure in the
energy source, whilst the wvehicle is in
motion, the energy in the reservoir shall be
sufficient to actuate the brakes when the
control is applied.

5.2.1.27.8.2. In the event of a failure in the
energy source, whilst the wvehicle is
stationary and the parking braking system
applied, the energy in the reservoir shall be
sufficient to actuate the lights even when
the brakes are applied.

5.2.1.27.9. In the case of a failure in the
electric control transmission of the service
braking system of a towing vehicle
equipped with an electric control line
according to paragraph 5.1.3.1.2. or
5.1.3.1.3., the full actuation of the brakes of
the trailer shall remain ensured.

5.2.1.27.10. In the case of a failure in the
electric control transmission of a trailer,
electrically connected via an electric
control line only, according to paragraph
5.1.3.1.3., braking of the trailer shall be
ensured according to paragraph
5.2.1.18.4.1. This shall be the case
whenever the trailer provides the "supply
line braking request" signal via the data
communication part of the electric control
line or in the event of the continuous
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absence of this data communication. This
paragraph shall not apply to power-driven
vehicles which cannot be operated with
trailers connected via an electric control
line only, as described in paragraph
5.1.35.

[® Until uniform test procedures have been
agreed, the manufacturer shall provide the
Technical Service with an analysis of
potential failures within the control
transmission and their effects. This
information shall be subject to discussion
and agreement between the Technical
Service and the vehicle manufacturer. )

absence of this data communication. This
paragraph shall not apply to power-driven
vehicles which cannot be operated with
trailers connected via an electric control
line only, as described in paragraph 5.1.3.5.

[8 Until uniform test procedures have been

agreed, the manufacturer shall provide the
Technical Service with an analysis of
potential failures within the control
transmission and their effects. This
information shall be subject to discussion
and agreement between the Technical
Service and the vehicle manufacturer. )
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5.1.3.5. A trailer may be equipped as defined
in paragraph 5.1.3.1.3., provided that it
can only be operated in conjunction with a
power-driven vehicle with an electric

control  line  which  satisfies the
requirements of paragraph 5.2.1.18.2. In
any other case, the trailer, when

electrically connected, shall automatically
apply the brakes or remain braked. The
driver shall be warned by the separate
yellow warning signal specified in
paragraph 5.2.1.29.2.

5.1.3.5. A trailer may be equipped as defined
in paragraph 5.1.3.1.3., provided that it can
only be operated in conjunction with a
power-driven vehicle with an electric
control  line  which  satisfies  the
requirements of paragraph 5.2.1.18.2. In
any other case, the trailer, when electrically
connected, shall automatically apply the
brakes or remain braked. The driver shall
be warned by the separate yellow warning
signal specified in paragraph 5.2.1.29.2
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5.2.2. Vehicles of category O

5.2.2.1. Trailers of category O1 need not be
equipped with a service braking system;
however, if a trailer of this category is

5.2.2. Vehicles of category O

5.2.2.1. Trailers of category O1 need not be
equipped with a service braking system;
however, if a trailer of this category is
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equipped with a service braking system, it
shall satisfy the same requirements as a
trailer of category O2.

5.2.2.2. Trailers of category 02 shall
beequipped with a service braking system
either of the continuous or
semi-continuous or of the inertia (overrun)
type. The latter type shall be permitted
only for centre axle trailers. However,
electrical braking systems conforming to
the requirements of Annex 14 to this
Regulation shall be permitted.

5.2.2.3. Trailers of categories O3 and O4
shall be equipped with a service braking
system of the  continuous or
semi-continuous type.

5.2.2.4. The service braking system:

5.2.2.4.1. Shall act on all the wheels of the
vehicle;

5.2.2.4.2. Shall distribute its action
appropriately among the axles;

5.2.2.4.3. Shall contain in at least one of the
air reservoirs a device for draining and
exhausting in an adequate and easily
accessible position.

5.2.2.6. Malfunctions of the electric control
transmission shall not apply the brakes
contrary to the driver's intentions.

equipped with a service braking system, it
shall satisfy the same requirements as a
trailer of category O2.

5.2.2.2. Trailers of category 02 shall
beequipped with a service braking system
either of the continuous or semi-continuous
or of the inertia (overrun) type. The latter
type shall be permitted only for centre axle
trailers.  However, electrical braking
systems conforming to the requirements of
Annex 14 to this Regulation shall be
permitted.

5.2.2.3. Trailers of categories O3 and O4
shall be equipped with a service braking
system of the continuous or
semi-continuous type.

5.2.2.4. The service braking system:

5.2.2.4.1. Shall act on all the wheels of the
vehicle;

5.2.24.2. Shall distribute its action
appropriately among the axles;

5.2.2.4.3. Shall contain in at least one of the
air reservoirs a device for draining and
exhausting in an adequate and easily
accessible position.

5.2.2.6. Malfunctions of the electric control
transmission shall not apply the brakes
contrary to the driver's intentions.
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5.2.2.7. The braking surfaces required to
attain  the  prescribped degree  of
effectiveness shall be in constant
connection with the wheels, either rigidly
or through components not liable to
failure.

5.2.2.8. Wear of the brakes shall be capable
of being easily taken up by means of a
system of manual or automatic adjustment.
In addition, the control and the
components of the transmission and of the
brakes shall possess a reserve of travel
and, if necessary, suitable means of
compensation such that, when the brakes
become heated, or the brake linings have
reached a certain degree of wear, effective
braking is ensured without immediate
adjustment being necessary.

5.2.2.8.1. Wear adjustment shall be
automatic for the service brakes. However,
the fitting of automatic adjustment devices
is optional for vehicles of categories O1
and O2. Brakes equipped with automatic
brake adjustment devices shall, after
heating followed by cooling, be capable of
free running as defined in paragraph 1.7.3.
of Annex 4 following the Type-l or
Type-111 test also defined in that annex as
appropriate.

5.2.2.7. The braking surfaces required to
attain the prescribed degree of effectiveness
shall be in constant connection with the
wheels, either rigidly or through
components not liable to failure.

5.2.2.8. Wear of the brakes shall be capable
of being easily taken up by means of a
system of manual or automatic adjustment.
In addition, the control and the components
of the transmission and of the brakes shall
possess a reserve of travel and, if
necessary, suitable means of compensation
such that, when the brakes become heated,
or the brake linings have reached a certain
degree of wear, effective braking is ensured
without immediate adjustment being
necessary.

5.2.2.8.1. Wear adjustment shall be automatic
for the service brakes. However, the fitting
of automatic adjustment devices is optional
for vehicles of categories O1 and O2.
Brakes equipped with automatic brake
adjustment devices shall, after heating
followed by cooling, be capable of free
running as defined in paragraph 1.7.3. of
Annex 4 following the Type-1 or Type-Ill
test also defined in that annex as

appropriate.
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5.2.2.8.1.2.

5.2.2.8.1.1. In the case of trailers of category
04 the performance requirements of
paragraph 5.2.2.8.1. above shall be
deemed to be satisfied by fulfilling the
requirements of paragraph 1.7.3. of Annex
4.

In the case of trailers of
categories O2 and O3 the performance
requirements of paragraph 5.2.2.8.1. above
shall be deemed to be satisfied by
fulfilling the requirements of paragraph
1.7.3." of Annex 4.

5.2.2.8.2. Checking the wear of the service
brake friction components

5.2.2.8.2.1. It shall be possible to easily
assess this wear on service brake linings
from the outside or underside of the
vehicle, without the removal of the
wheels, by the provision of appropriate
inspection holes or by some other means.
This may be achieved by utilizing simple
standard workshop tools or common
inspection equipment for vehicles.
Alternatively, a trailer mounted display
providing information  when lining
replacement is necessary or a sensing
device per wheel (twin wheels are
considered as a single wheel), which will

522812, In

Alternatively,

5.2.2.8.1.1. In the case of trailers of category

04 the performance requirements of
paragraph 5.2.2.8.1. above shall be deemed
to be satisfied by fulfilling the requirements
of paragraph 1.7.3. of Annex 4.

the case of trailers of
categories O2 and O3 the performance
requirements of paragraph 5.2.2.8.1. above
shall be deemed to be satisfied by fulfilling
the requirements of paragraph 1.7.3." of
Annex 4.

5.2.2.8.2. Checking the wear of the service

brake friction components

5.2.2.8.2.1. It shall be possible to easily

assess this wear on service brake linings
from the outside or underside of the
vehicle, without the removal of the wheels,
by the provision of appropriate inspection
holes or by some other means. This may be
achieved by utilizing simple standard
workshop tools or common inspection
equipment for vehicles.

a trailer mounted display
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replacement is necessary or a sensing
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considered as a single wheel), which will
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warn the driver at his driving position
when lining replacement is necessary, is
acceptable. In the case of an optical
warning, the yellow warning signal
specified in paragraph 5.2.1.29.2. above
may be used provided that the signal

complies with the requirements of
paragraph 5.2.1.29.6. above.
52.2.8.2.2. Assessment of the wear

condition of the friction surfaces of brake
discs or drums may only be performed by
direct measurement of the actual
component or examination of any brake
disc or drum wear indicators, which may
necessitate some level of disassembly.
Therefore, at the time of type approval, the
vehicle manufacturer shall define the
following:

(@) The method by which wear of the friction
surfaces of drums and discs may be
assessed, including the level of
disassembly required and tools and
process required to achieve this;

(b) Information defining the maximu

This information shall be made freely
available e.g. vehicle handbook or
electronic data record.

5.2.2.22. Activation of the service braking
system.

warn the driver at his driving position when

lining replacement is necessary, is
acceptable. In the case of an optical
warning, the yellow warning signal

specified in paragraph 5.2.1.29.2. above
may be used provided that the signal
complies with the requirements of
paragraph 5.2.1.29.6. above.

5.2.2.8.2.2. Assessment of the wear condition
of the friction surfaces of brake discs or
drums may only be performed by direct
measurement of the actual component or
examination of any brake disc or drum
wear indicators, which may necessitate
some level of disassembly. Therefore, at
the time of type approval, the vehicle
manufacturer shall define the following:

(a) The method by which wear of the friction
surfaces of drums and discs may be
assessed, including the level of disassembly
required and tools and process required to
achieve this;

(b) Information defining the maximu

This information shall be made freely
available e.g. wvehicle handbook or
electronic data record.

5.2.2.22. Activation of the service braking

system.
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5.2.2.22.1. In the case of trailers equipped [5.2.2.22.1. In the case of trailers equipped | =45 & > F &d 3 B T sz ) B s 2D AR M
with an electric control line the message | with an electric control line the message MaL= 40 d %%;J MEL o L FE R rﬂé«—nff 3 JAJ WEHEL o F R aE
"illuminate stop lamps" shall be | "illuminate stop lamps” shall be| |3 (Q-- 2=/[FT 3P g | 30 - AL TR It ;m
transmitted by the trailer via the electric | transmitted by the trailer via the electric | H& ° B o
control line when the trailer braking | control line when the trailer braking
system is activated during "automatically | system is activated during "automatically
commanded braking" initiated by the | commanded braking” initiated by the
trailer. However, when the retardation | trailer. However, when the retardation
generated is less than 0.7 m/s2, the signal | generated is less than 0.7 m/s2, the signal
may be suppressed.'® may be suppressed.'®
5.2.2.22.2. In the case of trailers equipped |5.2.2.22.2. In the case of trailers equipped |6.1.20.5 % # % 7 R iyrs2 o & &% 6.1.205 § £# 7 THA2Z w8 & &
with an electric control line the message | with an electric control line the message | | &k p 3 & 2. B 3% £0 @ Fa 4 | Pk p 2 2 8% 408 B 4
“illuminate stop lamps" shall not be | "illuminate stop lamps" shall not be| P » % & R A 4 BLA LB B | fFo v d RA A BLR LD Far
transmitted by the trailer via the electrical | transmitted by the trailer via the electrical | ¥ ¥ TRz 58 > § AVFEH | L - EF TRz 5D > ¢ AFHE
control line during "selective braking" | control line during “selective braking" | +42 "B 4~ ivHF 3 o 'g’:g‘;@a M AT B HE b TR PR A R ?ﬁ“;%ﬁl
initiated by the trailer.19 initiated by the trailer.19 FNELR LB E M (G R | F R RLE 2 M (G AR
%%ﬁ £1S0 1199212 3= JLﬁ°) %?ﬁ?ﬁ £1S0O 119922 3744 {7 - )
5.2.2.23. Subject to the provisions of [5.2.2.23. Subject to the provisions of [6.1.20.6. A 4 = $ih ¥ e T F S
paragraph 12.4. of this Regulation, all | paragraph 12.4. of this Regulation, all | z_ O34rO4#f & i@ H 52 7 IiJi—? 3
vehicles of categories O3 and 04% | vehicles of categories O3 and 042 | # 4]+ i« (VSF): 2 "R ¢ R
having no more than 3 axles and equipped | having no more than 3 axles and equipped | |£3=#4] % 6.92_ & R 7_-
with air suspension shall be equipped | with air suspension shall be equipped
with a vehicle stability function. with a vehicle stability function.
This shall include at least roll-over control [This shall include at least roll-over control
and meet the technical requirements of | and meet the technical requirements of
Annex 21 to this Regulation. Annex 21 to this Regulation.
5.1.3.6. 5.1.3.6. The electric control line shall [6.1.17.7 &
(a) The electric control line shall conformto | conform to  ISO  11992-1 and |(Q)% # &4 B 2 & ISO 11992-1
ISO 11992-1 and 11992-2:2003 including | 11992-2:2003 and be a point-to-point type | % 11992-2:2003> & 3£ H iz 1 Hx 1 :
its amendment 1:2007 and be a| using the seven pin connector accordingto | 2007 - ¥ % i# * T F|i% i Z2_EL4tEL
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point-to-point type using:

(i) The seven pin connector according to 1ISO
7638-1 or 7638-2:2003 or,

(if) In the case of systems where the
connection of the electric control line is
automated, the automated connector
shall ,as a minimum, provide the same
number of pins as the above-mentioned
ISO 7638 connector and meet the
requirements specified in Annex 22 of this
Regulation.

(b) The data contacts of the I1SO 7638
connector shall be used to transfer
information  exclusively for braking
(including ABS) and running gear
(steering, tyres and suspension) functions
as specified in 1SO 11992-2:2003
including its Amd.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.

(c) The power supply, provided by the ISO
7638 connector, 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

ISO 7638-1 or 7638-2:2003. The data
contacts of the ISO 7368 connector shall
be used to transfer information exclusively
for braking (including ABS) and running
gear (steering, tyres and suspension)
functions as  specified in  1SO
11992-2:2003. 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 ISO 7638
connector, 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.

#A
(i) 1SO7638-1 £ 7638-2 : 2003 2.4
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this Regulation shall apply. The power
supply for all other functions shall use
other measures.
5.1.3.8. Shut-off devices which are not |5.1.3.8. Shut-off devices which are not |4.1.5 # 4 Sz 2 iﬁi;ﬁ’#ﬁﬁ s 1415 # 4 SpH B Wy B m g2
automatically actuated shall not be | automatically actuated shall not be | 8% % L Eacdgp div® o B! %b BRIEigp B iTH o B
permitted. permitted. In the case of articulated AR A UM EIEErEE D)
vehicle combinations, the flexible hoses ZOFREE o BEM R fow B R 2
and cables shall be a part of w4 Bpd B w2 - IR A H TN
the power-driven vehicle. In all other I v/t N B o W Al e C I
cases, the flexible hoses and cables shall be Hi— IR o
a part of the trailer.
5.1.3.9. In the case of tractor and semi-trailer 416 fwm 3l @ oL 4 8 B
combinations, the flexible hoses and - ’#%V*ﬁﬁ?‘f THERE ﬁk’"‘f“ é’f—rﬁ

cables shall be a part of the power-driven

7

“~

R HUERT > MR

vehicle. In all other cases, the flexible e SREI D - Wix o 30 h
hoses and cables shall be a part of the R E o A PN G T
trailer. In the case of an automated Fpr 2 Rz o
connector, this requirement regarding the
allocation of flexible hoses and cables is
not applicable.”
Annex 2, Annex 2, (BT By SO I R R
Communication ... Communication ... #E)

14.14.1. Where an Annex 19 test report has
been utilised, the test report number shall
be stated:

14.15. The vehicle is equipped with an
automated connector: yes/no?

14.15.1. If yes, does the automated
connector fulfil the requirements of Annex
22: yes/no?

14.14.1. Where an Annex 19 test report has
been utilised, the test report number shall
be stated:
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14.15.2. The automated connector is of

category A/B/C/D?
Annex 6 Annex 6 6. M2~M3~N2-N3~O0% E#H 6. M2-M3-N2-N3- 0% HEH @
Method of measuring the response time |Method of measuring the response time on | & 6.4~ 2. N147 & jmdé- ji 20 & £ 6.5 452 N12g @ jmd fi A0 2

on vehicles equipped with | vehicles equipped with compressed-air |...

compressed-air braking systems

2.5.In the case of power-driven vehicles
having a pneumatic control line for
trailers, in addition to the requirements
of paragraph 1.1. of this Annex, the
response time shall be measured at the
extremity of a pipe 2.5 m long with an
internal diameter of 13 mm which shall
be joined to the coupling head of the
control line of the service braking
system. During this test, a volume of
385 +/- 5 cm® (which is deemed to be
equivalent to the volume of a pipe 2.5 m
long with an internal diameter of 13 mm
and under a pressure of 650 kPa) shall
be connected to the coupling head of the
supply line. Tractors for semi-trailers
shall be equipped with flexible pipes for
making the connection to semi-trailers.
The coupling heads will, therefore, be at
the extremity of those flexible pipes.
The length and internal diameter of the
pipes shall be entered at item 14.7.3. of
the form conforming to the model in

braking systems

2.5. In the case of power-driven vehicles
having a pneumatic control line for trailers,
in addition to the requirements of
paragraph 1.1. of this annex, the response
time shall be measured at the extremity of a
pipe 2.5 m long with an internal diameter
of 13 mm which shall be joined to the
coupling head of the control line of the
service braking system. During this test, a
volume of 385 +/- 5 cm® (which is deemed
to be equivalent to the volume of a pipe 2.5
m long with an internal diameter of 13 mm
and under a pressure of 650 kPa) shall be
connected to the coupling head of the
supply line. Tractors for semitrailers shall
be equipped with flexible pipes for making
the  connection to  semi-trailers.The
coupling heads will, therefore, be at the
extremity of those flexible pipes. The
length and internal diameter of the pipes
shall be entered at item 14.7.3. of the form
conforming to the model in Annex 2 to this
Regulation.
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Annex 2 to this Regulation. In the case
of an automated connector the
measurement including the use of a
2.5m pipe and 385 +/- 5 cm?® of volume
as described above shall be made,
considering the connector interface as
the coupling heads.

3.3.3. The simulator shall be set, e.g. through
the choice of orifice in accordance with
paragraph 3.3.1. of this annex in such a
way that, if a reservoir of 385 +/- 5 cm®is
joined to it, the time taken for the pressure
to increase from 65 to 490 kPa (10 and 75
per cent respectively of the nominal
pressure of 650 kPa) shall be 0.2 +/- 0.01
seconds. If a reservoir of 1155 +/- 15 cm?
is substituted for the above-mentioned
reservoir, the time taken for the pressure to
increase from 65 to 490 kPa without
further adjustment shall be 0.38 +/- 0.02
seconds. Between these two pressure
values, the pressure shall increase in an
approximately linear way. These
reservoirs shall be connected to the
coupling head without using flexible
pipes. The connection between the
reservoirs and the coupling head shall
have an internal diameter of not less than
10 mm. The setting shall be carried out

3.3.3. The simulator shall be set, e.g. through

the choice of orifice in accordance with
paragraph 3.3.1. of this annex in such a
way that, if a reservoir of 385 +/- 5 cm?is
joined to it, the time taken for the pressure
to increase from 65 to 490 kPa (10 and 75
per cent respectively of the nominal
pressure of 650 kPa) shall be 0.2 +/- 0.01
second. If a reservoir of 1,155 +/- 15 cm®is
substituted for the above-mentioned
reservoir, the time taken for the pressure to
increase from 65 to 490 kPa without further
adjustment shall be 0.38 +/- 0.02 second.
Between these two pressure values, the
pressure shall increase in an approximately
linear way. These reservoirs shall be
connected to the coupling head without
using flexible pipes and the connection
shall have an internal diameter of not less
than 10 mm.

(P s e 7 T\ A S - de
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using a coupling head arrangement that is
representative of the type fitted to the
trailer for which type approval is sought.”
Annex 19,Appendix 7 Annex 19,Appendix 7 (CEERE E M E = EHhae (VSF) |&
\_/e]tucle _(tr:;ller) stability  function \_/e]tncle _(trzller) stability ~ function AESG S BN  BINEA
information document information document T L A A At
BRI E)
3.7.1. Documentation demonstrating |3.7.1. Documentation demonstrating
compliance with Regulation No. 10 as| compliance with Regulation No. 10
required by paragraph 5.1.1.4. of the | including the 02 series of amendments.
Regulation.
Annex 22 8. pFlEZERB LA FTA/TF R |&

Requirements for the brake
electric/electronic  interface of an
automated connector

1. General

This Annex defines the requirements
applicable to installations where the
connection and disconnection of the brake
electric/electronic interface between the
towing vehicle and the towed vehicle is
achieved by an automated connector. This
Annex also considers the case where a
vehicle is equipped with both 1SO 7638
connector and an automated connector.

(Electric/electronic interface) 4% #

8.1 — R4

&ﬁﬁ?%ﬁ’i%ﬁﬁég
fe % 1ISO 7638:d 4% B ¥ p -8 4%
- °

< F

2. Categories of automated connectors

Automated connectors are classified in
different categories *:

Category A: automated connector for

82 p# i ¥ 2 45l

8.2.1 p fif 4% B2 FFA4eT .

8211 A%  F L9 T2 EhislH/
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tractor/semi-trailer  combinations  shall
meet the requirements of Appendix 2 of
this annex. All automated connectors
within this category are compatible
together.

Category B: automated connectors for
tractor/semi-trailer combinations that do
not meet all the requirements of Appendix
2. They are not compatible with category
A. Interfaces of category B are not
necessarily compatible to all type of
interfaces within this category.

Category C: automated connectors for
combination other than tractor/semi-trailer
shall meet the requirements of Appendix 3
of this annex? All automated connectors
within this category are compatible

together.
Category D: automated connectors for
combinations other than

tractor/semi-trailer that do not meet all the
requirements of Appendix 3. They are not
compatible with category C. Interfaces of
category D are not necessarily compatible
to all type of interfaces within this
category.

L d i o pHdEE . g

J¥:

HpoaEFRLPEE® -
8.2.12 B#f : kA # £9. %2 A5l

/—1—#"§B3fé*fe’9* A

1 i B R P B AKEAR
f;ﬁmﬁmﬁgﬁyp%

Fb R | 1@,
w
[~ w—m
N .

8.2.1.3 Cu# : £ UN R13 Annex
2205 Append|x3%& T 284 “,/jf s
1B (LB ok B R e 2
PR E o A2 LN F
HEFEZRAARFTE T o

( Annex 22 - Appendix3 UN R13H Af
AR )

8.2.1.4 D#g : A % £UN R13 Annex
22 - Appendix3*# T 2. =5 “$ s
5]6/1#61146@5% @ * 2
Bﬁvék g b"’Céﬁﬁﬁvé#&
BAE Di\?i‘l P\ 2.3 p i
BAm V@R LAAPE -

( Annex 22 - Appendix3 UN RI13HF1
AR )

3. Requirements

The brake electric/electronic interface of the
automated connector shall achieve the
same functional requirements as specified

83 - 4 & F: pHAREL LD

T3 Re R R £1S0O 7638
W E Y A P A T SR e
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for the ISO 7638 connector throughout
this regulation and its Annexes.

3.1. The contacts (pins and sockets) for the
brake electric/electronic interface shall
have the same electrical characteristics and
functionality as the ISO 7638 contacts.

3.1.1. The data contacts of the brake
electric/electronic interface shall be used
to transfer information exclusively for
braking (including ABS) and running gear
(steering, tyres and suspension) functions
as specified in 1SO 11992-2:2003
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.

3.1.2. 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.

831/ LB TA/T TR G2 5270
REFEEL) BRE G a3
FEIEE i 0 4eISOT6384: 1 % -

8.3.1.1 ISO7638: 4& £ 2 £ & T 4 /
AF Ao BRITAEM S BETA
LEcd (& éﬁABS)ixé% 3(1
e S AR Rk A) FHar 0 B
4150 11992-2:2003- ¢ 42 # i3
w1 2007 o £ 8 2o BRA T
B F ORI F o s R F o
B EE S T iR F
WEEED G o

8312 d Ld T4 /3 F K a ik iE
2w iR }T}E;-%an*%&sz' ’fr’@ﬁv%
B EM o R BRI A d T A
B PSS D02 4 3 4 M
i’ﬁ**@ﬁrﬁ Reif * AR
41773 % - H s 7 iy "'LT@ & Rk
ey

3.2. In the case of semi-trailer combinations 832 il d o wl b infy
equipped with an automated connector the - Bp AR, H s Fopl
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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.

3.3. Vehicles being equipped with both a
connector conforming to 1SO 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 1SO
11992-2:2003 including  Amendment
1:2007. See Appendix 1 to this annex for
examples. In the case of automatic path
selection the priority shall be given to the
automated connector.

3.4. Any trailer equipped with an automated
connector shall be equipped with a spring
braking system according to Annex 8 of
this regulation.

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

BE2 RHE R RS
(@ »3ld 1212 ¢
(b) X458 192 % § fip BR3E (74
Voo
ATEARE6.117.7 ~ 4150 F2 “15
HimT o 7 bt THEART

833 » ¥ fmfet S BREHZEEL L

1ISO7638Fr— f]% PR ERE s g
s - F - B gm ol 5 4 )]
ﬁ&v'@%]x—é Rt E\' lﬂ&l}i
11992-2:2003 (& 3£ H i3 15kl
2007) % ML@%%”‘ 4 p B
4;.:35%357 FinT o RRLERp b
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834 e p R 2 5D R
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according to paragraph 2 of this
Annex. In the case of automated
connectors of categories B and D, the
means to identify the type of automated
connector shall also be described to ensure
identification of compatibility.

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.

To enable the driver to check the
compatibility, wvehicles 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.

836 ¥ ipH4tir2 @ gmie ¥ L p >

XN LSS FELIEE T
B2 Bp B M DS

o 3 MREEG I EITFATR
F ik ('&rlﬁ?f ) o
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BRFME > G —BiFmip P H 5
8.2 FHEA 2 BT o HE K- B
#fcDig > B pF @i E kT
#A15¢ (Type) = 274k 7 7 ik i
k2 v B LA E 2k
T rdig AT -

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

(B[] B Bl R gs Y i B #E
BB RS - AR ATIA)

L > BB 2 "K""’v




MY

RPN FE

HRERP 2 RE2

routing of signals of pin 6 and 7 according
to ISO 7638.

Legend

Electrical

E1l: ISO 11992-2 node in tractor, e.g. ECU
ABS/EBS

E2: Tractor 1SO 7638 socket

E3: Tractor ISO 7638 plug for automated
connector

E4: Tractor part of automated connector

E5: Trailer 1SO 7638 plug for automated
connector

EG6: Trailer ISO 7638 socket

E7: Trailer part of automated connector

E8: ISO 7638 coiled cable

E9: ISO 7638 park socket

E10: ISO 11992-2 node in trailer, e.g. ECU
ABS/EBS

I: Cable from E1 to E2

Il: Cable from E10 to E6

I11: Cable from E5 to E7

IV: Cable from E3 to E4

Pneumatic

P1: Trailer control valve mounted on
tractor

P2: T-piece

P3: Pneumatic coupling head on tractor
(control and supply)

P4: Tractor part of automated connector

P5: Pneumatic coupling head on trailer
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(control and supply)

P6: Pneumatic valve to seal the unused
terminal (double check valve) (control and
supply)

P7: Trailer part of automated connector

P8: Pneumatic coiled tube (control and
supply)

P9: Pneumatic park socket (control and

supply)

BTEP AREY K %

By 28F 9.5

Tractor and semi-trailer examples
l. 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)
G54 F %4 4]

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

(RS [EEA-FHE RS - A BB N
HIFAE)
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CEEAREE
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.
Il. Only one part of the wvehicle
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 E3to E4 is not in use
rs3 7 *~&#]

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
(54 T %4 4]

Automated connection mode
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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 (i.e. when the
fifth wheel coupled)

CEXESEEES

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*

CREAR RS

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*

GFes P Aa&#]

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

9. Ad 2 @ % B R B £ 1SO

13044-2:20134p B 2R %> 1 Fg - B

518 fod B ehi A kP R

[
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Annex 22 - Appendix 3
(Reserved)
To be defined at a later date.”

IR B Ry Annex 22 - Appendix 1 % > SRR ABCHIE X -
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Annex 22 - Appendix Figure A

Annex 22 - Appendix 1  Figure B

Annex 22 - Appendix 1  Figure C
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Annex 22 - Appendix 1  Figure D

Annex 22 - Appendix 1  Figure E
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Annex 22 - Appendix 1 Figure F
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11-S10 (draft)
5.2.1.22. Power-driven  vehicles of [5.2.1.22.  Power-driven  vehicles of |® =2 = ~ B4 D ki PR S v A -

categories M2, M3, N2 and N3 with not | categories M2, M3, N2 and N3 with not
more than four axles shall be equipped | more than four axles shall be equipped

with anti-lock systems of category 1 in | with anti-lock systems of category 1 in |[4. F# &7 &2 Kk Sigge] A e ED kRN
accordance with Annex 13 to this| accordance with Annex 13 to this (4.1 7 A2iFw #h2. M2~M3~N2 2 N3
Regulation. Regulation. il R R S~ R
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11-S11 (draft)
5.2.1.13. Warning device 5.2.1.13. Warning device gl = o e ok = e
Lz - PSS R pE R \Fﬁégr"*iﬁ,fs.&‘u
5.2.1.23. Power driven vehicles authorized |5.2.1.23. Power driven vehicles authorized |-..
to tow a trailer equipped with an anti-lock | to tow a trailer equipped with an anti-lock [5. F# 4 7 £02 & Sl A |5 5. R S S X e

system shall also be equipped with either
one or both of the following, for the
electric control transmission:
(@ A special electrical
conforming to 1ISO 7638:2003;
(b) An automated connector meeting the
requirements specified in Annex 22.

connector

system shall also be equipped with a
special electrical connector, conforming
to ISO 7638:2003", for the electric
control transmission.
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5.2.2.17. Trailers equipped with an electric |5.2.2.17. Trailers equipped with an electric |5. 1 6 ”tﬁ AL 35D 0 R L&
control line and O3 and O4 category | control line and O3 and O4 category B A Ed k2 03/04 @
trailers  equipped with an anti-lock | trailers equipped with an anti-lock é;rﬁ e TiriE- EFaa K og
system, shall be fitted with either one or | system, shall be fitted with a special Ay S @ﬁ%} : ' '
both of the following, for the electric | electrical connector for the braking
control transmission: system  and/or  anti-lock  system,
(a) A special electrical connector for the | conforming to 1SO 7638:2003."5, * ((a) ?5 £ 1SO 7638:2003 Lz 2 @ %
braking ~ system  and/or  anti-lock | Failure warning signals required from the LR[NP A D KR PR
system, conforming to ISO 7638:2003%, | trailer by this Regulation shall be ,i?‘j#gm,
e activated via the above connector. The
(b) An automated connector meeting the | requirement to be applied to trailers with |[(b)* & fL & [ #s jg 20 @ "}i?‘ 8.
requirements  specified in  Annex | respect to the transmission of failure ﬁpw PRBEE o d 2 ap&EL
22. Failure warning signals required from | warning signals shall be those, as | ELEHd FiFd@E ERH o 5 8
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the trailer by this Regulation shall be

activated via the above connectors. The | motor vehicles in paragraphs 5.2.1.29.4., | i * [+ & & A & B 1
requirement to be applied to trailers with | 5.2.1.29.5. and 5.2.1.29.6. 6.1.16.5.3 > 6.1.16.5.4 %
respect to the transmission of failure | Trailers equipped with an 1SO 7638:2003 | 6.1.16.55 - 3 & A & * & 1SO

warning signals shall be those, as
appropriate, which are prescribed for

appropriate, which are prescribed for

connector as defined above shall be
marked in indelible form to indicate the

7638:2003 > @ F o bt F T ik

3
=

Lrd 2 BT o TR R

1

motor vehicles in paragraphs 5.2.1.29.4., | functionality of the braking system when B Bor i Ad k2 P
5.2.1.295. and  5.2.1.29.6. Trailers | the ISO 7638:2003 connector is| |+ - M T BEFHZE T4 g

equipped with an 1SO 7638:2003
connector as defined above shall be
marked in indelible form to indicate the

connected and disconnected. The marking
is to be positioned so that it is visible
when connecting the pneumatic and

BT L2 28 o

functionality of the braking system when | electrical interface connections.
the 1SO 7638:2003 connector is connected
and disconnected*. The marking is to be
positioned so that it is visible when
connecting the pneumatic and electrical

interface connections."

5.2.1.29.4. Except where stated otherwise:
5.2.1.29.4.1. A specified failure or defect
shall be signalled to the driver by the

S5.17 2L ¥ 3 RE P £ TR
I
S
5171 B> R#4p M B -4 K
P = Tl ah ik A g e B R
RO Nl a3
B s

above-mentioned warning signal(s) not

later than on actuation of the relevant
braking control;
5.2.1.29.4.2. The warning signal(s) shall

remain displayed as long as the

5172 & A 2 »edr i 0 g B
Bt TEE-ON | pF o 822U

FEET,;

v

failure/defect persists and the ignition
(start) switch is in the "on™ (run) position;
and

5.2.1.29.4.3. The warning signal shall be
5173 ¥4y pFdes (2 F
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constant (not flashing).

5.2.1.29.5. The warning signal(s) mentioned
above shall light up when the electrical
equipment of the vehicle (and the braking
system) is energized. With the vehicle
stationary, the braking system shall verify
that none of the specified failures or
defects are present before extinguishing
the signals. Specified failures or defects
which should activate the warning signals
mentioned above, but which are not
detected under static conditions, shall be
stored upon detection and be displayed at
start-up and at all times when the ignition
(start) switch is in the "on" (run) position,
as long as the failure or defect persists.

5.2.1.29.6. Non-specified failures (or
defects), or other information concerning

the brakes and/or running gear of the

power-driven vehicle, may be indicated by

the yellow signal specified in paragraph

5.2.1.29.1.2. above, provided that all the

following conditions are fulfilled:
5.2.1.29.6.1. The vehicle is stationary;
5.2.1.29.6.2. After the braking equipment is

first energised and the signal has indicated
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that, following the procedures detailed in
paragraph 5.2.1.29.5. above, no specified
failures (or defects) have been identified;
and

5.2.1.29.6.3. Non-specified faults or other
information shall be indicated only by the
flashing of the warning signal. However,
the warning signal shall be extinguished
by the time when the vehicle first exceeds
10 km/h.
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Annex 13,
Test requirements for vehicles fitted with
anti-lock systems

4.4. The operation of the anti-lock system
shall not be adversely affected by
magnetic or electrical fields. This shall be
demonstrated by compliance  with
Regulation No. 10 as required by
paragraph 5.1.1.4. of the Regulation."

Annex 13, (ABS HYIRIEA 2 W5 8BS HIA ]
Test requirements for vehicles fitted with |S22% » [N E A BRI SHERR
anti-lock systems TE)

4.4. The operation of the anti-lock system
shall not be adversely affected by
magnetic or electrical fields. This shall be
demonstrated by compliance  with
Regulation No. 10, 02 series of
amendments.
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