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

1. Scope

1.1. This Regulation applies to vehicles of categories M2, M3, N and O' with regard to braking?.
! As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document
ECE/TRANS/WP.29/78/Rev. 2, para.2.

2 In accordance with the application dates contained in paragraph 12. of this Regulation, braking
requirements for vehicles of category M are exclusively included in Regulation No. 13-H. For
vehicles of category N1, Contracting Parties that are signatories to both Regulation No. 13-H and
this Regulation shall recognize approvals to either Regulation as equally valid.

1.2. This Regulation does not cover:

1.2.1. Vehicles with a design speed not exceeding 25 km/h;

1.2.2. Trailers which may not be coupled to power-driven vehicles with a design speed
exceeding 25 km/h;

1.2.3. Vehicles fitted for invalid drivers;

1.3. Subject to the applicable provisions of this Regulation, the equipment, devices, methods and
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conditions enumerated in Annex 1 are not covered by this Regulation.

2. Definitions

For the purposes of this Regulation:

2.1. "Approval of a vehicle" means the approval of a vehicle type with regard to braking;

2.2. "Vehicle type" means a category of vehicles which do not differ in such essential respects
as:

2.2.1. In the case of power-driven vehicle;

2.2.1.1. The vehicle category, (see paragraph 1.1. above);

2.2.1.2. The maximum mass, as defined in paragraph 2.16. below;

2.2.1.3. The distribution of mass among the axles;

2.2.1.4. The maximum design speed;

2.2.1.5. A different type of braking equipment, with more particular reference to the presence or
otherwise of equipment for braking a trailer, or any presence of an electric regenerative braking
system;

2.2.1.6. The number and arrangement of the axles;

2.2.1.7. The engine type;

2.2.1.8. The number and ratios of gears;

2.2.1.9. The final drive ratios;

2.2.1.10. The tyre dimensions;

2.2.2. In the case of trailers,

2.2.2.1. The vehicle category (see paragraph 1.1. above);

2.2.2.2. The maximum mass, as defined in paragraph 2.16. below;

2.2.2.3. The distribution of mass among the axles;

2.2.2.4. A different type of braking equipment;

2.2.2.5. The number and arrangement of the axles;

2.2.2.6. The tyre dimensions;

AHAIOBASN LT 5,

2. EE
AHAOBEXT 5 & AT

2.1, TH@EOFEA L%, HIBYEE 2 i 2 7 #0008 &
22, TgEH=C) LiX, TROBARFHECE W TERORWEm X209,

22.1. HEVHEOSAIE

22.1.1. By (ERELIHZH)

2212, TEE2I6HIZER SN TV DR RE WG &
22.1.3. HihfH OB &R 5y

22.1.4. fEiREHEE

2.2.1.5. WX DR HHIEERR . L0 BARAZIIHEES [ o RIS O A T X3TE

2 A il Bl 2 i oD A J

2.2.1.6. HLlhOF K O i
22.1.7. JREE ORI

22.18. FT7TOHEKLOFT Lk
22.1.9. HAOEE

2.2.1.10. # A ¥ O~Hik

222, HESNHEOGE X

2221, HEXsy (EFE1LIHESR)
2222, FRE2I6HITEFE STV 2 BUWHAE &
2.2.2.3. U OB By
2.22.4. B0 87 2 HlE S
2.2.2.5. MUl OF K O &
222.6. #A Y OHE

WZBEF 2820 9,



2.3. "Braking system" means the combination of parts whose function is progressively to reduce
the speed of a moving vehicle or bring it to a halt, or to keep it stationary if it is already halted;
these functions are specified in paragraph 5.1.2. The system consists of the control, the
transmission, and the brake proper;

2.4. "Control" means the part actuated directly by the driver (or in the case of some trailers, by
an assistant) to furnish to the transmission the energy required for braking or controlling it. This
energy may be the muscular energy of the driver, or energy from another source controlled by
the driver, or in appropriate cases the kinetic energy of a trailer, or a combination of these
various kinds of energy;

2.4.1. "Actuation" means both application and release of the control.

2.5. "Transmission" means the combination of components comprised between the control and
the brake and linking them functionally. The transmission may be mechanical, hydraulic,
pneumatic, electric or mixed. Where the braking power is derived from or assisted by a source
of energy independent of the driver, the reserve of energy in the system is likewise part of the
transmission.

The transmission is divided into two independent functions: the control transmission and the
energy transmission. Whenever the term "transmission" is used alone in this Regulation, it
means both the "control transmission" and the "energy transmission". The control and supply
lines between towing vehicles and trailers shall not be considered as parts of the transmission.
2.5.1. "Control transmission" means the combination of the components of the transmission
which control the operation of the brakes, including the control function and the necessary
reserve(s) of energy.

2.5.2. "Energy transmission" means the combination of the components which supply to the
brakes the necessary energy for their function, including the reserve(s) of energy necessary for
the operation of the brakes.

2.6. "Brake" means the part in which the forces opposing the movement of the vehicle develop.

It may be a friction brake (when the forces are generated by friction between two parts of the
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vehicle moving relatively to one another); an electrical brake (when the forces are generated by
electro-magnetic action between two parts of the vehicle moving relatively to but not in contact
with one another); a fluid brake (when the forces are generated by the action of a fluid situated
between two parts of the vehicle moving relatively to one another); or an engine brake (when the
forces are derived from an artificial increase in the braking action, transmitted to the wheels, of
the engine);

2.7. "Different types of braking systems" means systems which differ in such essential respects
as:

2.7.1. Components having different characteristics;

2.7.2. A component made of materials having different characteristics, or a component differing
in shape or size;

2.7.3. A different assembly of the components;

2.8. "Component of a braking system" means one of the individual parts which, when
assembled, constitute the braking system;

2.9. "Continuous braking" means the braking of a combination of vehicles through an
installation having the following characteristics:

2.9.1. A single control which the driver actuates progressively, by a single movement, from his
driving seat;

2.9.2. The energy used for braking the vehicles constituting the combination is furnished by the
same source (which may be the muscular energy of the driver);

2.9.3. The braking installation ensures simultaneous or suitably-phased braking of each of the
constituent vehicles of the combination, whatever their relative positions;

2.10. "Semi-continuous braking" means the braking of a combination of vehicles through an
installation having the following characteristics:

2.10.1. A single control which the driver actuates progressively, by a single movement, from his
driving seat;

2.10.2. The energy used for braking the vehicles constituting the combination is furnished by
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two different sources (one of which may be the muscular energy of the driver);

2.10.3. The braking installation ensures simultaneous or suitably-phased braking of each of the
constituent vehicles of the combination, whatever their relative positions;

2.11. "Automatic braking" means braking of the trailer or trailers occurring automatically in the
event of separation of components of the combination of coupled vehicles, including such
separation through the breakage of a coupling, the effectiveness of the braking of the remainder
of the combination not being thereby destroyed;

2.12. "Inertia (or overrun) braking" means braking by utilizing the forces generated by the
trailer's moving up on the towing vehicle;

2.13. "Progressive and graduated braking" means braking during which, within the normal
operating range of the equipment, and during actuation of the brakes (see paragraph 2.4.1.
above);

2.13.1. The driver can at any moment increase or decrease the braking force by acting on the
control;

2.13.2. The braking force varies proportionally as the action on the control (monotonic
function); and

2.13.3. The braking force can be easily regulated with sufficient precision;

2.14. "Phased braking" is a means which may be used where two or more sources of braking are
operated from a common control, whereby one source may be given priority by phasing back the
other source(s) so as to make increased control movement necessary before they begin to be
brought into operation.

2.15. "Endurance braking system" means an additional braking system having the capability to
provide and to maintain a braking effect over a long period of time without a significant
reduction in performance. The term "endurance braking system" covers the complete system
including the control device.

2.15.1. The endurance braking system may comprise a single device or a combination of several
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devices. Each device may have its own control.

2.15.2. Control configurations for endurance braking systems:

2.15.2.1. "Independent endurance braking system" means an endurance braking system whose
control device is separated from that of the service and other braking systems;

2.15.2.2. "Integrated endurance braking system" means an endurance braking system whose
control device is integrated with that of the service braking system in such a way that both
endurance and service braking systems are applied simultaneously or suitably phased by
operation of the combined control device;

2.15.2.3. "Combined endurance braking system" means an integrated endurance braking system,
which in addition has a cut-out device, which allows the combined control to apply the service
braking system alone.

2.16. "Laden vehicle" means, except where otherwise stated, a vehicle so laden as to attain its
"maximum mass";

2.17. "Maximum mass" means the maximum mass stated by the vehicle manufacturer to be
technically permissible (this mass may be higher than the "permissible maximum mass" laid
down by the national administration);

2.18. "The distribution of mass among the axles" means the distribution of the effect of the
gravity on the mass of the vehicle and/or its contents among the axles;

2.19. "Wheel/axle load" means the vertical static reaction (force) of the road surface in the
contact area on the wheel/wheels of the axle;

2.20. "Maximum stationary wheel/axle load" means the stationary wheel/axle load achieved
under the condition of the laden vehicle;

2.21. "Electric regenerative braking" means a braking system which, during deceleration,
provides for the conversion of vehicle kinetic energy into electrical energy.

2.21.1. "Electric regenerative braking control" means a device which modulates the action of
the electric regenerative braking system.

2.21.2. "Electric regenerative braking system of category A" means an electric regenerative
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braking system which is not part of the service braking system.

2.21.3. "Electric regenerative braking systems of category B" means an electric regenerative
braking system which is part of the service braking system.

2.21.4. "Electric state of charge" means the instantaneous ratio of electric quantity of energy
stored in the traction battery relative to the maximum quantity of electric energy which could be
stored in this battery.

2.21.5. "Traction battery" means an assembly of accumulators constituting the storage of energy
used for powering the traction motor(s) of the vehicle.

2.22. "Hydraulic braking system with stored energy" means a braking system where energy is
supplied by a hydraulic fluid under pressure, stored in one or more accumulators fed from one or
more pressure pumps, each fitted with a means of limiting the pressure to a maximum value.
This value shall be specified by the manufacturer;

2.23. "Simultaneous lockup of the front and rear wheels" refers to the condition when the time
interval between the first occurrence of lockup of the last (second) wheel on the rear axle and
the first occurrence of lockup on the last (second) wheel on the front axle is less than 0.1 second.
2.24. "Electric control line" means the electrical connection between two vehicles which
provides the braking control function to a towed vehicle within a combination. It comprises the
electrical wiring and connector and includes the parts for data communication and the electrical
energy supply for the trailer control transmission.

2.25. "Data communication" means the transfer of digital data under the rules of a protocol.

2.26. "Point-to-point" means a topology of a communication network with only two units. Each
unit has an integrated termination resistor for the communication line.

2.27. "Coupling force control" means a system/function to balance automatically the braking
rate of towing vehicle and trailer.

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

2.29. "Automatically commanded braking" means a function within a complex electronic control
system where actuation of the braking system(s) or brakes of certain axles is made for the
purpose of generating vehicle retardation with or without a direct action of the driver, resulting
from the automatic evaluation of on-board initiated information.

2.30. "Selective braking" means a function within a complex electronic control system where
actuation of individual brakes is made by automatic means in which vehicle retardation is
secondary to vehicle behaviour modification.

2.31. "Reference braking forces" means the braking forces of one axle generated at the
circumference of the tyre on a roller brake tester, relative to brake actuator pressure and declared
at the time of type approval.

2.32. "Braking signal": logic signal indicating brake activation as specified in paragraph.
5.2.1.30.

2.33. "Emergency braking signal": logic signal indicating emergency braking as specified in
paragraph 5.2.1.31.

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

2.34.1. A vehicle stability function includes one or both of the following:

(a) Directional control;

REICET 2R ET LDV ETH D,
2.28.1. HE)EIIRD [AFME] 13, RAGEARRCHERR T 5 2 LN TE, 2o, il
ANEFOKRE ST HHE B IROHIERICEFR T 2R E LTERSIND,

2282 PREGIEIMRD T2FE] 13, BB WRICHER T2 2 LN TE, »o,
FEEBA D OAF FZ 6T 5 EF ORI B RICBIR T 2Rt L L TEFR S D,

2.28.3. ARG I HIBNEERN AR D T ABFZERAE) (1T, HRSED S D15 755§ 2 B il
TRICEAR L, 2o, BAGRAIRHCHERR T2 Z L3 TE DR TH > T, KHANOT
BUE L2 H#AHANICH D b D L LTERIND,

229. THBESHB) L%, EEREOEBEREOFEIZ)»0b b, #H L iR
(R DR L7t a B BRIl U B A S 5 7o o (B S ST E
OO R BN EA N 2B S &L EAEEFHEH S 2T LNOKREZ VD,

2.30. [EERBE) LI, Bl &Y b EEOFBEEZ BT 2 3B EIC X
D 82 OFRENEEE AR Z FR) S L EEEFHIE S 27 LNOHEZ V9,

231, THEHF ) Lix, HIBMEBEEOENICKH LT, r—F7 AT L —F 7 X
2 EDXAYHETRET D1IO0HOREN I TH Y, BAGRAFRHCHETSE L0

N9,

232, T#BIE5) Lid. 52130ICKHE SN LMEN 21T > 72 2 & - T imBlE =
DHITIEN D,

233, EZHEEH) Lid. S2131HICHE SN2 BRI EZITo72 2 L 2R T
MBS SO EV D,

234, [HmIZEHRE) L%, ER OB ENZ M LS5O Hlib 5 E
TR Z VN D,

2.34.1. HRZEKEIL. L TFOWThhr— X Em G atbo L35,

(a) 71l



(b) Roll-over control.

2.34.2. Control functions within a vehicle stability function:

2.34.2.1. "Directional control" means a function within a vehicle stability function that assists
the driver, in the event of under steer and over steer conditions, within the physical limits of the
vehicle in maintaining the direction intended by the driver in the case of a power-driven vehicle,
and assists in maintaining the direction of the trailer with that of the towing vehicle in the case
of a trailer.

2.34.2.2. "Roll-over control" means a function within a vehicle stability function that reacts to
an impending roll-over in order to stabilise the power-driven vehicle or towing vehicle and
trailer combination or the trailer during dynamic manoeuvres within the physical limits of the
vehicle.

2.35. "Subject trailer" is a trailer representative of the trailer type for which type approval is
sought.

2.36. The "brake factor (BF)" is the input to output amplification ratio of the brake.

2.37. "ldentification Code" identifies the brake discs or brake drums covered by the braking
system approval according to this regulation. It contains at least the manufacturer's trade name
or trademark and an identification number.

2.38. "Axle group" means multiple axles where the axle spread between one axle and its adjacent
axle is equal to or less than 2.0 m. Where the axle spread between one axle and its adjacent axle
is greater than 2.0 m, each individual axle shall be considered as an independent axle group.
2.38. "Character of the vehicle" means a descriptive term for a vehicle - tractor for semi-trailer,
truck, bus, semi-trailer, full trailer, centre-axle trailer.

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.
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2.40. Automated Connector" means a system through which the electric and
pneumatic connection, between the towing vehicle and towed vehicle is made

automatically without direct intervention of a human operator.

3. Application for approval

3.1. The application for approval of a vehicle type with regard to braking shall be submitted by
the vehicle manufacturer or by his duly accredited representative.

3.2. It shall be accompanied by the under-mentioned documents in triplicate and by the
following particulars:

3.2.1. A description of the vehicle type with regard to the items specified in paragraph 2.2.
above. The numbers and/or symbols identifying the vehicle type and, in the case of power-
driven vehicles, the engine type shall be specified;

3.2.2. A list of the components, duly identified, constituting the braking system;

3.2.3. A diagram of assembled braking system and an indication of the position of its
components on the vehicle;

3.2.4. Detailed drawings of each component to enable it to be easily located and identified.

3.3. A vehicle, representative of the vehicle type to be approved, shall be submitted to the
Technical Service conducting the approval tests.
3.4. The Type Approval Authority shall verify the existence of satisfactory arrangements for

ensuring effective control of the conformity of production before type approval is granted.

4. Approval

4.1. If the vehicle type submitted for approval pursuant to this Regulation meets the
requirements of paragraphs 5. and 6. below, approval of that vehicle type shall be granted.

4.2. An approval number shall be assigned to each type approved, its first two digits (at present

11) shall indicate the series of amendments incorporating the most recent major technical
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amendments made to the Regulation at the time of issue of the approval. The same Contracting
Party shall not assign the same number to the same vehicle type equipped with another type of
braking system, or to another vehicle type.

4.3. Notice of approval or of refusal of approval of a vehicle type pursuant to this Regulation
shall be communicated to the Parties to the Agreement applying this Regulation by means of a
form conforming to the model in Annex 2 to this Regulation and of a summary of the
information contained in the documents referred to in paragraphs 3.2.1. to 3.2.4. above, the
drawings supplied by the applicant being in a format not exceeding A4 (210 x 297 mm), or
folded to that format, and on an appropriate scale.

4.4. There shall be affixed, conspicuously and in a readily accessible place specified on the
approval form, to every vehicle conforming to a vehicle type approved under this Regulation, an
international approval mark consisting of:

4.4.1. A circle surrounding the letter "E" followed by the distinguishing number of the country
which has granted approval®, and

31 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for Sweden, 6 for Belgium, 7
for Hungary, 8 for the Czech Republic, 9 for Spain, 10 for Serbia, 11 for the United Kingdom,
12 for Austria, 13 for Luxembourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for
Finland, 18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the Russian
Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for Slovenia, 27 for Slovakia, 28 for
Belarus, 29 for Estonia, 30 (vacant), 31 for Bosnia and Herzegovina, 32 for Latvia, 33 (vacant),
34 for Bulgaria, 35 (vacant), 36 for Lithuania, 37 for Turkey, 38 (vacant), 39 for Azerbaijan, 40
for The former Yugoslav Republic of Macedonia, 41 (vacant), 42 for the European Community
(Approvals are granted by its Member States using their respective ECE symbol), 43 for Japan,
44 (vacant), 45 for Australia, 46 for Ukraine, 47 for South Africa, 48 for New Zealand, 49 for
Cyprus, 50 for Malta, 51 for Republic of Korea, 52 for Malaysia, 53 for Thailand, 54 and 55
(vacant) and 56 for Montenegro. Subsequent numbers shall be assigned to other countries in the

chronological order in which they ratify or accede to the Agreement Concerning the Adoption of
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Uniform Technical Prescriptions for Wheeled Vehicles, Equipment and Parts which can be
Fitted and/or be Used on Wheeled Vehicles and the Conditions for Reciprocal Recognition of
Approvals Granted on the Basis of these Prescriptions, and the numbers thus assigned shall be
communicated by the Secretary-General of the United Nations to the Contracting Parties to the
Agreement.

4.4.2. The number of this Regulation, followed by the letter "R", a dash and the approval
number to the right of the circle prescribed in paragraph 4.4.1. above.

4.5. However, if a vehicle of categories M2 or M3 has been approved pursuant to the provisions
of Annex 4, paragraph 1.8. to this Regulation, the number of the Regulation shall be followed by
the letter M.

4.6. If the vehicle conforms to a vehicle type approved under one or more other Regulations,
annexed to the Agreement, in the country which has granted approval under this Regulation, the
symbol prescribed in paragraph 4.4.1. need not be repeated; in such a case, the Regulation and
approval numbers and the additional symbols of all the Regulations under which approval has
been granted in the country which has granted approval under this Regulation shall be placed in
vertical columns to the right of the symbol prescribed in paragraph 4.4.1. above.

4.7. The approval mark shall be clearly legible and be indelible.

4.8. The approval mark shall be placed close to or on the vehicle data plate.

4.9. Annex 3 to this Regulation gives examples of arrangements of approval marks.

5. Specifications

5.1. General

5.1.1. Braking system

5.1.1.1. The braking system shall be so designed, constructed and fitted as to enable the vehicle

in normal use, despite the vibration to which it may be subjected, to comply with the provisions
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of thisRegulation.

5.1.1.2. In particular, the braking system shall be so designed, constructed and fitted as to be
able to resist the corroding and ageing phenomena to which it is exposed.

5.1.1.3. Brake linings shall not contain asbestos.

5.1.1.4. The effectiveness of the braking systems, including the electric control line, shall not
be adversely affected by magnetic or electrical fields. This shall be demonstrated by fulfilling

the technical requirements and respecting the transitional provisions of Regulation No.
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).

5.1.1.5. A failure detection signal may interrupt momentarily (< 10 ms) the demand signal in the
control transmission, provided that the braking performance is thereby not reduced.

5.1.2. Functions of the braking system

The braking system defined in paragraph 2.3. of this Regulation shall fulfil the following
functions:

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.

5.1.2.2. Secondary braking system

The secondary braking system shall make it possible to halt the vehicle within a reasonable
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distance in the event of failure of the service braking system. It shall be possible to graduate this
braking action. The driver shall be able to obtain this braking action from his driving seat while
keeping at least one hand on the steering control. For the purposes of these provisions it is
assumed that not more than one failure of the service braking system can occur at one time.
5.1.2.3. Parking braking system

The parking braking system shall make it possible to hold the vehicle stationary on an up or
down gradient even in the absence of the driver, the working parts being then held in the locked
position by a purely mechanical device. The driver shall be able to achieve this braking action
from his driving seat, subject, in the case of a trailer, to the provisions of paragraph 5.2.2.10. of
this Regulation. The trailer air brake and the parking braking system of the towing vehicle may
be operated simultaneously provided that the driver is able to check, at any time, that the parking
brake performance of the vehicle combination, obtained by the purely mechanical action of the
parking braking system, is sufficient.

5.1.3. Connections, for compressed-air braking systems, between power-driven vehicles and
trailers

5.1.3.1. The connections of the compressed-air braking systems between power-driven vehicles
and trailers shall be provided according to paragraphs 5.1.3.1.1.,5.1.3.1.2. or 5.1.3.1.3.:
5.1.3.1.1. One pneumatic supply line and one pneumatic control line;

5.1.3.1.2. One pneumatic supply line, one pneumatic control line and one electric control line;
5.1.3.1.3. One pneumatic supply line and one electric control line; this option is subject to
footnote®.

4 Until uniform technical standards have been agreed, which ensure compatibility and safety,
connections between power-driven vehicles and trailers conforming to paragraph 5.1.3.1.3. shall
not be permitted.

5.1.3.2. The electric control line of the power-driven vehicle shall provide information as to
whether the requirements of paragraph 5.2.1.18.2. can be satisfied by the electric control line,

without assistance from the pneumatic control line. It shall also provide information as to
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whether it is equipped according to paragraph 5.1.3.1.2. with two control lines or according to
paragraph 5.1.3.1.3. with only an electric control line.

5.1.3.3. A power-driven vehicle equipped according to paragraph 5.1.3.1.3. shall recognize that
the coupling of a trailer equipped according to paragraph 5.1.3.1.1. is not compatible. When
such vehicles are electrically connected via the electric control line of the towing vehicle, the
driver shall be warned by the red optical warning signal specified in paragraph 5.2.1.29.1.1. and
when the system is energized, the brakes on the towing vehicle shall be automatically applied.
This brake application shall provide at least the prescribed parking braking performance
required by paragraph 2.3.1. of Annex 4 to this Regulation.

5.1.3.4. In the case of a power-driven vehicle equipped with two control lines as defined in
paragraph 5.1.3.1.2., when electrically connected to a trailer which is also equipped with two
control lines, the following provisions shall be fulfilled:

5.1.3.4.1. Both signals shall be present at the coupling head and the trailer shall use the electric
control signal unless this signal is deemed to have failed. In this case the trailer shall
automatically switch to the pneumatic control line;

5.1.3.4.2. Each vehicle shall conform to the relevant provisions of Annex 10 to this Regulation
for both electric and pneumatic control lines; and

5.1.3.4.3. When the electric control signal has exceeded the equivalent of 100 kPa for more than
1 second, the trailer shall verify that a pneumatic signal is present; should no pneumatic signal
be present, the driver shall be warned from the trailer by the separate yellow warning signal
specified in paragraph 5.2.1.29.2. below.

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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5.1.3.6.  (a) The electric control line shall conform to ISO 11992-1 and 11992-2:2003
including its amendment 1:2007 and be a point-to-point type using:
(i)  The seven pin connector according to ISO 7638-1 or 7638-2:2003
or,
(i) 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 ISO 7638 connector shall be used to transfer information
exclusively for braking (including ABS) and running gear (steering, tyres and
suspension) functions as specified in ISO
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 this Regulation shall apply. The
power supply for all other functions shall use other measures.

5.1.3.6.1. The support of messages defined within ISO 11992-2:2003 including Amd.1:2007 is

specified within Annex 16 to this Regulation for the towing vehicle and trailer as appropriate.

5.1.3.6.2. The functional compatibility of towing and towed vehicles equipped with electric
control lines as defined above shall be assessed at the time of type approval by checking that the
relevant provisions of ISO 11992:2003, including ISO 11992-2:2003 and its Amd.1:2007 parts 1

and 2, are fulfilled. Annex 17 of this Regulation provides an example of tests that may be used
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to perform this assessment.

5.1.3.6.3. When a power-driven vehicle is equipped with an electric control line and electrically
connected to a trailer equipped with an electric control line, a continuous failure (> 40 ms)
within the electric control line shall be detected in the power-driven vehicle and shall be
signalled to the driver by the yellow warning signal specified in paragraph 5.2.1.29.1.2., when
such vehicles are connected via the electric control line.

5.1.3.7. If the operation of the parking braking system on the power-driven vehicle also operates
a braking system on the trailer, as permitted by paragraph 5.1.2.3., then the following additional
requirements shall be met:

5.1.3.7.1. When the power-driven vehicle is equipped according to paragraph 5.1.3.1.1., the
actuation of the parking brake system of the power-driven vehicle shall actuate a braking system
on the trailer via the pneumatic control line.

5.1.3.7.2. When the power-driven vehicle is equipped according to paragraph 5.1.3.1.2., the
actuation of the parking brake system on the power-driven vehicle shall actuate a braking system
on the trailer as prescribed in paragraph 5.1.3.7.1. In addition, the actuation of the parking brake
system may also actuate a braking system on the trailer via the electric control line.

5.1.3.7.3. When the power-driven vehicle is equipped according to paragraph 5.1.3.1.3. or, if it
satisfies the requirements of paragraph 5.2.1.18.2. without assistance from the pneumatic control
line, paragraph 5.1.3.1.2., the actuation of the parking braking system on the power-driven
vehicle shall actuate a braking system on the trailer via the electric control line. When the
electrical energy for the braking equipment of the power-driven vehicle is switched off, the
braking of the trailer shall be effected by evacuation of the supply line (in addition, the
pneumatic control line may remain pressurized); the supply line may only remain evacuated
until the electrical energy for the braking equipment of the power-driven vehicle is restored and
simultaneously the braking of the trailer via the electric control line is restored.

5.1.3.8.  Shut-off devices which are not automatically actuated shall not be permitted.

5.1.3.9. In the case of articulated vehicle combinations, the flexible hoses and cables shall be a
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part of the power-driven vehicle. In all other cases, the flexible hoses and cables shall be a part
of the trailer.

In the case of an automated connector, this requirement regarding the allocation of flexible
hoses and cables is not applicable.

5.1.4. Provisions for the periodic technical inspection of braking systems

5.1.4.1. It shall be possible to assess the wear condition of the components of the service brake
that are subject to wear e.g. friction linings and drums/discs (in the case of drums or discs, wear
assessment may not necessarily be carried out at the time of periodic technical inspection). The
method by which this may be realized is defined in paragraphs 5.2.1.11.2 and 5.2.2.8.2. of this
Regulation.

5.1.4.2. For the purpose of determining the in-use braking forces of each axle of the vehicle,
with a compressed-air braking system, air pressure test connections are required:

5.1.4.2.1. In each independent circuit of the braking system, at the closest readily accessible
position to the brake cylinder which is the least favourably placed as far as the response time
described in Annex 6 is concerned.

5.1.4.2.2. In a braking system which incorporates a pressure modulation device as referred to in
paragraph 7.2. of Annex 10, located in the pressure line upstream and downstream of this device
at the closest accessible position. If this device is pneumatically controlled an additional test
connection is required to simulate the laden condition. Where no such device is fitted, a single
pressure test connection, equivalent to the downstream connector mentioned above, shall be
provided. These test connections shall be so located as to be easily accessible from the ground or
within the vehicle.

5.1.4.2.3. At the closest readily accessible position to the least favourably placed energy storage
device within the meaning of paragraph 2.4. of Annex 7, section A.

5.1.4.2.4. In each independent circuit of the braking system so it is possible to check the input
and output pressure of the complete transmission line.

5.1.4.2.5. The pressure test connections shall comply with clause 4 of ISO Standard 3583:1984.
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5.1.4.3. The accessibility of required pressure test connections shall not be obstructed by
modifications and assembly of accessories or the vehicle body.

5.1.4.4. Tt shall be possible to generate maximum braking forces under static conditions on a
rolling road or roller brake tester.

5.1.4.5. Data for braking systems:

5.1.4.5.1. The data of the compressed-air braking system for the functional and efficiency test
shall be specified at the vehicle in a visible position in indelible form, or made freely available
in another way (e.g. handbook, electronic data record).

5.1.4.5.2. For vehicles equipped with compressed-air braking systems at least the following data
are required:

Pneumatic characteristic data:

Max. cut-out pressure Min. cut-in pressure = ..........
Compressor/unloader valve'
= rvenenne kPa kPa
Four-circuit protection valve |[Static closing pressure = .......... kPa

Trailer control valve or relay*
emergency valve, as
appropriate

Corresponding delivery pressure for a control pressure of 150
kPa=........ kPa

Minimum design pressure in
the service braking system for
calculation’ 2

Axle(s)

Brake cylinder type?
Service / Parking

Maximum stroke? smax = .......... mm

Lo
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Lever length’ = .......... mm

Notes:

! Not applicable for trailers.

2 When different from minimum cut-in pressure.
3 Only applicable for trailers.

4 Not applicable for vehicles with electronic control of braking systems

5.1.4.6. Reference braking forces

5.1.4.6.1. Reference braking forces shall be defined for vehicles with compressed air operated
brakes using a roller brake tester.

5.1.4.6.2. Reference braking forces are to be determined for a brake actuator pressure range
from 100 kPa to the pressure generated under Type-0 conditions for each axle. The applicant for
type approval shall nominate reference-braking forces for a brake activator pressure range from
100 kPa. These data shall be made available, by the vehicle manufacturer, according to
paragraph 5.1.4.5.1. above.

5.1.4.6.3. The reference braking forces shall be declared such that the vehicle is capable of
generating a braking rate equivalent to that defined in Annex 4 of this Regulation for the
relevant vehicle (50 per cent in the case of vehicles of category M2, M3, N2, N3, O3 and O4
except semi-trailers, 45 per cent in the case of semi-trailers), whenever the measured roller
braking force, for each axle irrespective of load, is not less than the reference braking force for a
given brake actuator pressure within the declared operating pressure range’.

3 For the purpose of periodic technical inspection, the minimum limit braking rate values
defined for the whole vehicle may need adjustment to reflect national or international in-service
requirements.

5.1.4.7. It shall be possible to verify, in a frequent and simple way, the correct operational status
of those complex electronic systems which have control over braking. If special information is

needed, this shall be made freely available.
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5.1.4.7.1. Where the operational status is indicated to the driver by warning signals, as specified
in this Regulation, it shall be possible at a periodic technical inspection to confirm the correct
operational status by visual observation of the warning signals following a power-on.

5.1.4.7.2. At the time of type approval, the means implemented to protect against simple
unauthorized modification of the operation to the verification means chosen by the manufacturer
(e.g. warning signal) shall be confidentially outlined.

Alternatively, this protection requirement is fulfilled when a secondary means of checking the
correct operational status is available.

5.1.5. The requirements of Annex 18 shall be applied to the safety aspects of all complex
electronic vehicle control systems which provide or form part of the control transmission of the
braking function included those which utilize the braking system(s) for automatically
commanded braking or selective braking.

However, systems or functions, which use the braking system as the means of achieving a
higher level objective, are subject to Annex 18 only insofar as they have a direct effect on the
braking system. If such systems are provided, they shall not be deactivated during type approval
testing of the braking system.

5.2. Characteristics of braking systems

5.2.1. Vehicles of categories M2, M3 and N

5.2.1.1. The set of braking systems with which a vehicle is equipped shall satisfy the
requirements laid down for service, secondary and parking braking systems.

5.2.1.2. The systems providing service, secondary and parking braking may have common
components so long as they fulfil the following conditions:

5.2.1.2.1.There shall be at least two controls, independent of each other and readily accessible to
the driver from his normal driving position.

For all categories of vehicles, except M2 and M3, every brake control (excluding an endurance
braking system control) shall be designed such that it returns to the fully off position when

released. This requirement shall not apply to a parking brake control (or that part of a combined
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control) when it is mechanically locked in an applied position;

5.2.1.2.2. The control of the service braking system shall be independent of the control of the
parking braking system;

5.2.1.2.3. Power driven vehicles authorized to tow a trailer equipped
with an anti-lock system shall also be equipped with either one or

both of the following, for the electric control transmission:
(a) A special electrical connector conforming to ISO 7638:20037;

(b) An automated connector meeting the requirements specified in
Annex 22.

5.2.1.2.4. If the service braking system and the secondary braking system have the same control,
the parking braking system shall be so designed that it can be actuated when the vehicle is in
motion. This requirement shall not apply if the vehicle's service braking system can be actuated,
even partially, by means of an auxiliary control;
5.2.1.2.5. Without prejudice to the requirements of paragraph 5.1.2.3. of this Regulation, the
service braking system and the parking braking system may use common components in their
transmission(s), provided that in the event of a failure in any part of the transmission(s) the
requirements for secondary braking are still ensured;
5.2.1.2.6. In the event of breakage of any component other than the brakes (as defined in
paragraph 2.6. of this Regulation) or the components referred to in paragraph 5.2.1.2.8. below,
or of any other failure of the service braking system (malfunction, partial or total exhaustion of
an energy reserve), the secondary braking system or that part of the service braking system
which is not affected by the failure, shall be able to bring the vehicle to a halt in the conditions
prescribed for secondary braking;
5.2.1.2.7. In particular, where the secondary braking system and the service braking system have
a common control and a common transmission:

5.2.1.2.7.1. If service braking is ensured by the action of the driver's muscular energy assisted by
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one or more energy reserves, secondary braking shall, in the event of failure of that assistance,
be capable of being ensured by the driver's muscular energy assisted by the energy reserves, if
any, which are unaffected by the failure, the force applied to the control not exceeding the
prescribed maxima;

5.2.1.2.7.2. If the service braking force and transmission depend exclusively on the use,
controlled by the driver, of an energy reserve, there shall be at least two completely independent
energy reserves, each provided with its own transmission likewise independent; each of them
may act on the brakes of only two or more wheels so selected as to be capable of ensuring by
themselves the prescribed degree of secondary braking without endangering the stability of the
vehicle during braking; in addition, each of the aforesaid energy reserves shall be equipped with
a warning device as defined in paragraph 5.2.1.13. below. In each service braking circuit in at
least one of the air reservoirs a device for draining and exhausting is required in an adequate and
easily accessible position;

5.2.1.2.7.3. If the service braking force and transmission depend exclusively on the use of an
energy reserve, one energy reserve for the transmission is deemed to be sufficient, provided that
the prescribed secondary braking is ensured by the action of the driver's muscular energy acting

on the service brake control and the requirements of paragraph 5.2.1.6. are met.

5.2.1.2.8. Certain parts, such as the pedal and its bearing, the master cylinder and its piston or
pistons (hydraulic systems), the control valve (hydraulic and/or pneumatic systems), the linkage
between the pedal and the master cylinder or the control valve, the brake cylinders and their
pistons (hydraulic and/or pneumatic systems), and the lever-and-cam assemblies of brakes, shall
not be regarded as liable to breakage if they are amply dimensioned, are readily accessible for
maintenance, and exhibit safety features at least equal to those prescribed for other essential
components (such as the steering linkage) of the vehicle. Any such part as aforesaid whose
failure would make it impossible to brake the vehicle with a degree of effectiveness at least

equal to that prescribed for secondary braking shall be made of metal or of a material with
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equivalent characteristics and shall not undergo notable distortion in normal operation of the
braking systems.

5.2.1.3. Where there are separate controls for the service braking system and the secondary
braking system, simultaneous actuation of the two controls shall not render both the service
braking system and the secondary braking system inoperative, either when both braking systems
are in good working order or when one of them is faulty.

5.2.1.4. The service braking system shall, whether or not it is combined with the secondary
braking system, be such that in the event of failure in a part of its transmission a sufficient
number of wheels are still braked by actuation of the service brake control; these wheels shall be
so selected that the residual performance of the service braking system satisfies the requirements
laid down in paragraph 2.4. of Annex 4 to this Regulation.

5.2.1.4.1. However, the foregoing provisions shall not apply to tractor vehicles for semi-trailers
when the transmission of the semi-trailer's service braking system is independent of that of the
tractor vehicle's service braking system;

5.2.1.4.2. The failure of a part of a hydraulic transmission system shall be signalled to the driver
by a device comprising a red warning signal, as specified in paragraph 5.2.1.29.1.1.
Alternatively, the lighting up of this device when the fluid in the reservoir is below a certain
level specified by the manufacturer shall be permitted.

5.2.1.5. Where use is made of energy other than the muscular energy of the driver, there need
not be more than one source of such energy (hydraulic pump, air compressor, etc.), but the

means by which the device constituting that source is driven shall be as safe as practicable.

5.2.1.5.1. In the event of failure in any part of the transmission of a braking system, the feed to
the part not affected by the failure shall continue to be ensured if required for the purpose of
halting the vehicle with the degree of effectiveness prescribed for residual and/or secondary
braking. This condition shall be met by means of devices which can be easily actuated when the

vehicle is stationary, or by automatic means.
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5.2.1.5.2. Furthermore, storage devices located down-circuit of this device shall be such that in
the case of a failure in the energy supply after four full-stroke actuations of the service brake
control, under the conditions prescribed in paragraph 1.2. of Annex 7 to this Regulation, it is still
possible to halt the vehicle at the fifth application, with the degree of effectiveness prescribed
for secondary braking.

5.2.1.5.3. However, for hydraulic braking systems with stored energy, these provisions can be
considered to be met provided that the requirements of paragraph 1.2.2. of Part C of Annex 7 to
this Regulation, are satisfied.

5.2.1.6. The requirements of paragraphs 5.2.1.2., 5.2.1.4. and 5.2.1.5. of this Regulation shall be
met without the use of any automatic device of a kind such that its ineffectiveness might pass
unnoticed through the fact that parts normally in a position of rest come into action only in the
event of failure in the braking system.

5.2.1.7. The service braking system shall act on all wheels of the vehicle and shall distribute its
action appropriately among the axles.

5.2.1.7.1. In the case of vehicles with more than two axles, in order to avoid wheel-locking or
glazing of the brake linings, the brake force on certain axles may be reduced to zero
automatically when carrying a much reduced load, provided that the vehicle meets all the
performance requirements prescribed in Annex 4 to this Regulation.

5.2.1.7.2. In the case of N1 category vehicles with electric regenerative braking systems of
category B, the braking input from other sources of braking, may be suitably phased to allow the
electric regenerative braking system alone to be applied, provided that both the following
conditions are met:

5.2.1.7.2.1. Intrinsic variations in the torque output of the electrical regenerative braking system
(e.g. as a result of changes in the electric state of charge in the traction batteries) are
automatically compensated by appropriate variation in the phasing relationship as long as the
requirements® of one of the following annexes to this Regulation are satisfied:

6 The Authority, which is to grant approval, shall have the right to check the service braking
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system by additional vehicle test procedures.

Annex 4, paragraph 1.3.2., or

Annex 13, paragraph 5.3. (including the case with the electric motor engaged); and

5.2.1.7.2.2. Wherever necessary, to ensure that braking rate® remains related to the driver's
braking demand, having regard to the available tyre/road adhesion, braking shall automatically
be caused to act on all wheels of the vehicle.

¢ The Authority, which is to grant approval, shall have the right to check the service braking
system by additional vehicle test procedures.

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.

5.2.1.8.1. 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 pressures on any axle of:

(a) 25 per cent of the higher value for vehicle decelerations > 2 m/s2;

(b) A value corresponding to 25 per cent at 2 m/s2 for decelerations below this rate.

5.2.1.8.1.2. An individual compensating value on any axle of:

(a) > 50 per cent of the nominal value for vehicle decelerations > 2 m/s2;

(b) A value corresponding to 50 per cent of the nominal value at 2 m/s2 for decelerations below
this rate.

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.

5.2.1.9. Malfunctions of the electric control transmission shall not apply the brakes contrary to

the driver's intentions.

FrEI401.3.218 XX
BRN3D5.3T (BEEAHEHEH STV D &)

52.1.7.22. E6IT, KEIS U T, BRI EERE ORIBIOERITHHGE L, D,
A LRE & ORSFE BTG LT BEIIICHER O COHER A HEIT 5,

6 BAZAH T DITEETIE. BMOHEBREBRFNEIC L 0 EHELEE OB AT
HRlZHT 20T 5,

5.2.1.8. EHIEEEEOHIEN L, 1-o0[F Ul #lglc, HHOm st U CRR
IR ENA2bDOTHHIE, TorFuy 77 L—F% AT LD L H I8 %2
TE] FRUL T 26 U ORI ALy L7 WA OB R OREREIC W CIT ST 25 2 &,

5.2.1.8.1. HlEEEEOLHL X ITHFRIZ T 5, BRI S EEE I & D REMHT
5.2.1.291 28HIZHET D HEADERE T L > TEIEFICERTIHLOTHD Z
Lo ZOEMIL, REERROBIEZ 2 - BET X COARSMICK LT#EM

SNbHZ &,

52.1.8.1.1. HEihOLEAOHIEITE D OZEZ, ROBHICHEHET S Z L,
(a) 2 m/s2LA b D BRI 6F LU, @\ O ENE F10025%
(b) 2 mV/s2 AR DIBGR LI LTI, 2 m/s2is B0 B HIEhE S 025%
5.2.1.8.1.2. HhfEOEBIASEALIL, ROEMHITEET 2 Z L,
(a) 2m/s2Lh D HLEGEEE 125 LT, AFMED50% 148

(b) 2m/s2A5ili DI E 12568 L ThE, 2 m/s22 1) B AFMED50%

5.2.1.8.2. 10 km/h & #8 2. 2 B EVEL OB EL D 5 Fef)
EA SN0 LT 5,

5.2.1.9. ERAHIERE

RN DZEDIRNT L,

B Z Tzt & A, EFROHR

IR, R L7258V T b EERE O FIX &3S0 ol



5.2.1.10. The service, secondary and parking braking systems shall act on braking surfaces
connected to the wheels through components of adequate strength.

Where braking torque for a particular axle or axles is provided by both a friction braking system
and an electrical regenerative braking system of category B, disconnection of the latter source is
permitted, providing that the friction braking source remains permanently connected and able to
provide the compensation referred to in paragraph 5.2.1.7.2.1.

However in the case of short disconnection transients, incomplete compensation is accepted, but
within 1 s, this compensation shall have attained at least 75 per cent of its final value.
Nevertheless, in all cases the permanently connected friction braking source shall ensure that
both the service and secondary braking systems continue to operate with the prescribed degree
of effectiveness.

Disconnection of the braking surfaces of the parking braking system shall be permitted only on
condition that the disconnection is controlled exclusively by the driver from his driving seat, by
a

system incapable of being brought into action by a leak.

5.2.1.11. 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.

5.2.1.11.1. Wear adjustment shall be automatic for the service brakes. However, the fitting of
automatic brake adjustment devices is optional for off-road vehicles of categories N2 and N3 and
for the rear brakes of vehicles of category Ni. Brakes equipped with automatic brake adjustment
devices shall, after heating followed by cooling, be capable of free running as defined in
paragraph 1.5.4. of Annex 4 following the Type-I test also defined in that annex.

5.2.1.11.2. Checking the wear of the service brake friction components
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5.2.1.11.2.1. 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 sensing device per wheel (twin wheels are considered as a single wheel), which
will 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 5.2.1.29.1.2.
below may be used.

5.2.1.11.2.2. 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 the tools and process required to achieve this;
(b) Information defining the maximum acceptable wear limit at the point at which replacement
becomes necessary.

This information shall be made freely available, e.g. vehicle handbook or electronic data record.
5.2.1.12. In hydraulic-transmission braking systems, the filling ports of the fluid 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 warning signal
specified in paragraph 5.2.1.29.1.1. shall draw the driver's attention to any fall in the level of
reserve fluid liable to cause a failure of the braking system. The type of fluid to be used in the
hydraulic transmission braking systems shall be identified by the symbol in accordance with
figure 1 or 2 of Standard ISO 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.
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5.2.1.13. Warning device

5.2.1.13.1. Any vehicle fitted with a service brake actuated from an energy reservoir shall,
where the prescribed secondary braking performance cannot be obtained by means of this
braking system without the use of the stored energy, be provided with a warning device, in
addition to a pressure gauge, where fitted, giving an 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.

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
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" position.

5.2.1.14. Without prejudice to the requirements of paragraph 5.1.2.3. of this Regulation, where

an auxiliary source of energy is essential to the functioning of a braking system, the reserve of
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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 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.

5.2.1.15. In the case of a power-driven vehicle to which the coupling of a trailer equipped with a
brake controlled by the driver of the towing vehicle is authorized, the service braking system of
the towing vehicle shall be equipped with a device so designed that in the event of failure of the
trailer's braking system, or in the event of an interruption in the air supply pipe (or of such other
type of connection as may be adopted) between the towing vehicle and its trailer, it shall still be
possible to brake the towing vehicle with the effectiveness prescribed for secondary braking; it
is accordingly prescribed, in particular, that this device shall be situated on the towing vehicle.
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.

5.2.1.17. If the trailer is of category Os or Os, the service braking system shall be of the
continuous or semi-continuous type.

5.2.1.18. In the case of a vehicle authorized to tow a trailer of category O3 or Os, its 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
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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

5.2.1.18.3. In the event of a failure (e.g. breakage or leak) in one of the pneumatic connecting
lines, interruption or defect in the electric control line, it shall nevertheless be possible for the
driver, fully or partially, to actuate the brakes of the trailer by means either of the service
braking control or of the secondary braking control or of the parking braking control, unless the
failure automatically causes the trailer to be braked with the performance prescribed in
paragraph 3.3. of Annex 4 to this Regulation.

5.2.1.18.4. The automatic braking in paragraph 5.2.1.18.3. above shall be considered to be met
when the following conditions are fulfilled:

5.2.1.18.4.1. When the designated brake control of those controls mentioned in paragraph
5.2.1.18.3. above, is fully actuated, the pressure in the supply line shall fall to 150 kPa within the
following two seconds; in addition, when the brake control is released, the supply line shall be
re-pressurized.

5.2.1.18.4.2. When the supply line is evacuated at the rate of at least 100 kPa per second the
automatic braking of the trailer shall start to operate before the pressure in the supply line falls
to 200 kPa.

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 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
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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;

5.2.1.19.3. 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 atmosphere.

5.2.1.21. In the case of a power-driven vehicle authorized to tow a trailer of categories O3 or Os,
the service braking system of the trailer may only be operated in conjunction with the service,
secondary or parking braking system of the towing vehicle. However, automatic application of
the trailer brakes alone is permitted where the operation of the trailer brakes is initiated
automatically by the towing vehicle for the sole purpose of vehicle stabilization.

5.2.1.22. Power-driven vehicles of categories M2, M3, N2 and N3 with not more than four axles
shall be equipped with anti-lock systems of category 1 in accordance with Annex 13 to this
Regulation.
5.2.1.23.  Power driven vehicles authorized to tow a trailer equipped with an anti-lock system
shall also be equipped with either one or both of the following, for the electric control
transmission:

(a) A special electrical connector conforming to ISO 7638:20037;
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(b) An automated connector meeting the requirements specified in Annex 22.

5.2.1.24. Additional requirements for vehicles of categories M2, N1 and category N2 < 5 tonnes
equipped with an electric regenerative braking system of category A:

5.2.1.24.1. The electric regenerative braking shall only be actuated by the accelerator control
and/or the gear selector neutral position for vehicles of category Ni.

5.2.1.24.2. In addition, for vehicles of categories M2 and N2 (< 5 tonnes), the electric
regenerative braking control can be a separate switch or lever.

5.2.1.24.3. The requirements of paragraphs 5.2.1.25.6. and 5.2.1.25.7. also apply to Category A
regenerative braking systems.

5.2.1.25. Additional requirements for vehicles of Categories M2, N1, and N2 < 5 tonnes fitted
with an electric regenerative braking system of category B:

5.2.1.25.1. It shall not be possible to disconnect, partially or totally, one part of the service
braking system other than by automatic means. This should not be construed as a departure from
the requirements of paragraph 5.2.1.10.

5.2.1.25.2. The service braking system shall have only one control device.

5.2.1.25.3. For vehicles fitted with electric regenerative braking systems of both categories, all

the relevant prescriptions shall apply except paragraph 5.2.1.24.1.

In this case, the electric regenerative braking may be actuated by the accelerator control and/or

the gear selector neutral position for vehicles of category Ni.

Additionally, the action on the service braking control shall not reduce the above braking effect
generated by the release of accelerator control.

5.2.1.25.4. The service braking system shall not be adversely affected by the disengagement of
the motor(s) or by the gear ratio used.

5.2.1.25.5. If the operation of the electric component of braking is ensured by a relation
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established between the information coming from the control of the service brake and the
braking force at the respective wheels, a failure of this relation leading to the modification of the
braking distribution among the axles (Annex 10 or 13, whichever is applicable) shall be
signalled to the driver by an optical warning signal at the latest at the moment when the control
is actuated and this signal shall remain lit as long as this defect exists and that the vehicle control
switch (key) is in the "ON" position.

5.2.1.25.6. The operation of the electric regenerative braking shall not be adversely affected by
magnetic or electric fields.

5.2.1.25.7. For vehicles equipped with an anti-lock device, the anti-lock device shall control the
electric regenerative braking system.

5.2.1.26. Special additional requirements for the electric transmission of the parking braking
system

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 Ns:

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 by the use of tools and/or an auxiliary device carried/fitted on the vehicle.
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[BlAs12 3.2.19.2 (&) 22— ]
5.2.1.26.2.2. Vehicles of category Ni:
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 vehicle 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.

[BvR12 3.2.192 (%) ]
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 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
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requirement for a red signal.

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.

5.2.1.27. 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 Os, such 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

5.2.1.27.3. A failure within the electric control transmission®, 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 specified in paragraphs 5.2.1.29.1.1.
and 5.2.1.29.1.2., respectively, as appropriate. When the prescribed service braking performance

can no longer be achieved (red warning signal), failures resulting from a loss of electrical

BHEZICEVFRENDHEAITH > TR
DEAZR 2T S D TRITFIUT BV,

BHAEH1E, REEFITRD ER

5.2.1.26.3. SMMAGEIT, W OEKAM B IEFREISHRIZIL, 2o, BEHEHEEE
DIEENZ oy = RV F— 2 G TE 25 AR Y . BEEHIBIEE OB KA niE

BOLEZRVX—OMGEZITHI L TED, HIZ
CEVEAENDEAICH - T, 5.2.1.27.7HD B
BRUY,

5.2.1.26.4. HlEHEREO

ERE T VX — ) B
JWET DO TRITIE

BRIV —ZHET A 7= a v MBI AA » FH3Y)
Biv, XTSRS SNz BICB W, BEEGIENEE 2 F8 T 5 Z L3 T
MO, FERRTERNLDOTHDZ L,

AN = B 0 8 2 (i % D B

5.2.1.27. \Z B9 2 RERB N A

52.1.27.1. EHIBEEEE T, BEEHIEEE DRI NIOREET, 41 V=V a v 8
ALy FREIB, ITRPER Y A ShiZBICBWNTH, HEShEZZ 17— 0R
BRICEW TSRO b HIEN S & R EOBRHE 2 RETH LR TED L
DTHDHZ &, PESIEDOESINFRD HILZHE X530 X 12040 BEHHIZ - T

(. BEEL IO EHIBEEICHEE S 2 T RURA DI LN TELHDTHD T

Lo ZOHAITBWT, FililEhEE BN TIDIRTF =)
BoNd BT LHRELDET D,

5.2.1.27.2. =L —fAGEE 2 bR < GRS
(40msAi) 234 L7y (BIZIE, BHOABEX
BMERBICBHE R BN EL D2 D Th o L ben,
5.2.1273. ABAITHRDND ¥ AT L OHERESCHERICEEL RIT T, FET X
— & bR < BARHIMEMZ B E O MR A R A L7 RRICS, 5.2.1.29. 1L 1IZE K 15.2.1.29.1.2
N9 D IHICHE S 2 IR UTHEEREE I X > TEEFICERT 260
ThdHI L, £, BUESNIERBEEOEENER TE RWGE (RAEHRE
BeOIWr (Wi, BEs0 oS 128 2 MBEORARE D I HERE

B DT RV X — R

SERE N 0O B — O I By e
1z, FEH

IF—2nxT—)

HO#%

B) Ix, WA



continuity (e.g. breakage, disconnection) shall be signalled to the driver as soon as they occur,
and the prescribed residual braking performance shall be fulfilled by operating the service
braking control in accordance with paragraph 2.4. of Annex 4 to this Regulation. These
requirements shall not be construed as a departure from the requirements concerning secondary

braking.

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.

5.2.1.27.4. A power-driven vehicle, 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 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.

5.2.1.27.6. When the battery voltage falls below a value nominated by the manufacturer at
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which the prescribed 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 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.

5.2.1.27.7. 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, 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 vehicle 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.
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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 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.

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 report.

5.2.1.28.2.1. The coupling force control may control the braking rate "m/"m 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.

5.2.1.28.4. A coupling force control failure shall be detected and indicated to the driver by a
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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.

5.2.1.28.5. 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 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.

Diagram 1: Towing vehicles for trailers (except semi-trailers)
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Diagram 2: Tractive units for semi-trailers
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5.2.1.28.6. A coupling force control system shall control only the coupling forces generated by
the service braking system of the motor vehicle and the trailer. Coupling forces resulting from
the performance of endurance braking systems shall not be compensated by the service braking
system of either the motor vehicle or trailer. It is considered that endurance braking systems are
not part of the service braking systems.

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 sub-paragraphs. 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 vehicle braking equipment which preclude achievement of the prescribed service

braking performance and/or which preclude the functioning of at least one of two independent
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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.

5.2.1.29.2. 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 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.

° The ISO 7638:2003 connector may be used for 5 pin or 7 pin applications, as appropriate.

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 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.
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
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component of the warning devices shall not entail any loss of the braking system's performance.
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 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 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 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.

5.2.1.30. Generation of a braking signal to illuminate stop lamps

5.2.1.30.1. Activation of the service braking system by the driver shall generate a signal that will
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be used to illuminate the stop lamps.
5.2.1.30.2. Requirements for vehicles that utilize electronic signalling to control initial
application of the service braking system, and equipped with endurance braking and/or

regenerative braking system of Category A:
Deceleration by the endurance braking and/or regenerative braking system

< 1.3 m/s? > 1.3 m/s?

May generate the signal Shall generate the signal

5.2.1.30.3. In the case of vehicles equipped with a braking system of a specification different to
that defined in paragraph 5.2.1.30.2. above, the operation of the endurance braking system
and/or regenerative braking system of Category A may generate the signal irrespective of the
deceleration produced.

5.2.1.30.4. The signal shall not be generated when retardation is produced by the natural braking
effect of the engine alone.

5.2.1.30.5. Activation of the service braking system by "automatically commanded braking"
shall generate the signal mentioned above. However, when the retardation generated is less than
0.7 m/s?, the signal may be suppressed!®.

10 At the time of type approval, compliance with this requirement shall be confirmed by the
vehicle manufacturer.

5.2.1.30.6. Activation of part of the service braking system by "selective braking" shall not
generate the signal mentioned above'!.

' During a "selective braking" event, the function may change to "automatically commanded
braking".

5.2.1.30.7. In the case of vehicles equipped with an electric control line the signal shall be
generated by the motor vehicle when a message "illuminate stop lamps" is received via the
electric control line from the trailer.

5.2.1.31. When a vehicle is equipped with the means to indicate emergency braking, activation
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and de-activation of the emergency braking signal shall only be generated by the application of
the service braking system when the following conditions are fulfilled'?:

10 At the time of type approval, compliance with this requirement shall be confirmed by the
vehicle manufacturer.

5.2.1.31.1. The signal shall not be activated when the vehicle deceleration is below the values
defined in the following table but it may be generated at any deceleration at or above those

values, the actual value being defined by the vehicle manufacturer:

The signal shall not be activated below

N1 6 m/s?

Moz, M3, N2 and N3 4 m/s?

The signal shall be de-activated for all vehicles at the latest when the deceleration has fallen

below 2.5 m/s2.
[BliR12 3.2.23.1.] [BIE10 4.1.(13)]

5.2.1.31.2. The following conditions may also be used:

(a) The signal may be generated from a prediction of the vehicle deceleration resulting from the

braking demand respecting the activation and de-activation thresholds defined in paragraph

5.2.1.31.1 above;

or

(b) The signal may be activated when the service braking system is applied at a speed above 50

km/h and when the antilock system is fully cycling (as defined in paragraph 2. of Annex 13).

The signal shall be de-activated when the antilock system is no longer fully cycling.

5.2.1.32. Subject to the provisions of paragraph 12.4. of this Regulation, all vehicles of the

following categories shall be equipped with a vehicle stability function:

(a) M2, M3, Na!'%;

(b) N3'2 having no more than 3 axles;

FAEDT. SN EITIRY | EREIERE OEB)IC L BEHBE 5 OR(E LU
BREITO LD LT D,
10 il SR IS EHEE OB, AE~DOBEAMEEZHEET 20D & T 5,

5.2.131.1. HEOBEEN FTRORIHEESNTEE FRED & E1X, FF2RLT
e bnbnEd 5, =0, BEEEN NSO EE R BEAIIME 234
SHTHL LV (EBEOMIZEGHHIEENED D) |

TRETRES L EZ, FEERLLVIL

N1 6 m/s?

Mz, Ms, N2 ZTF N3 4 m/s?

BAHENME 52VE Chad 7o te, BUREEN2.5m/s? &7 HRiTE CTICBEHIEME 505 4E
ZiFElLSELbDO LT D,

521312, ROFGHEONTNNEMEALTH L,

(@) FFES.2.131L1H TER L /EB R OEBIAERR O BIME IR U7 filBi 2RIz L 5 H
WO E THL TEFEREL TS LV,

(b) 50 km/h & 8 2 5L CERIBESE ZAFE S E2 GG, KO, TorFry s 7L
=X VAT AR TNYA 7 DT ERo e (HANBO2.OERICED) 1T, 1§
SHAMERLTH L,

ToTFRy I TU—F VAT LR TNANYA T Y T TR RoI2BEIT, EEDH
HEZ2ELTE2HOTHDL I &,

5.2.1.32. ARRIDO12AHDOBIEITHESE . IROBERX SRS DT~ TOHEMIEL,
HL 22 TR RE A i L 72 1 AUE 7R H 7R,

(a) HEMXSM2, M3, NooD B2

(b) HEFXN;:DOHEM T > T, HEEHD3ALUTTHD DR



(c) N 3'2 with 4 axles, with a maximum mass not exceeding 25 t and a maximum wheel diameter
code not exceeding 19.5.

12 Off-road vehicles, special purpose vehicles (e.g. mobile plant using non standard vehicle
chassis - mobile cranes, hydro-static driven vehicles in which the hydraulic drive system is also
used for braking and auxiliary functions,N2 vehicles which have all of the following features: a
gross vehicle mass between 3.5 and 7, 5 tonnes, a non-standard low-frame chassis, more than 2
axles and hydraulic transmission), Class I and Class A buses of categories M2 and M,
articulated buses and coaches, N2 tractors for semi-trailer with a gross vehicle mass (GVM)
between 3.5 and 7.5 tonnes, shall be excluded from this requirement.

The vehicle stability function shall include roll-over control and directional control and meet the

technical requirements of Annex 21 to this Regulation.

5.2.1.33. Category N1 vehicles having no more than 3 axles may be equipped with a vehicle
stability function. If fitted, it shall include roll-over control and directional control and meet the
technical requirements of Annex 21 to this Regulation.

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

5.2.2.2. Trailers of category Oz shall be equipped 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 Os 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;
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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.

5.2.2.5. 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 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.

5.2.2.5.1.2. An individual compensating value on any axle of:

(a) > 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/s2 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.

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

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
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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 Oz. 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-I or Type-III test also
defined in that annex as appropriate.

5.2.2.8.1.1. In the case of trailers of category Os 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.

5.2.2.8.1.2. In the case of trailers of categories Oz 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."3 of Annex 4.

13 Until uniform technical provisions have been agreed that correctly assess the function of the
automatic brake adjustment device, the free running requirement shall be deemed to be fulfilled
when free running is observed during all brake tests prescribed for the relevant trailer.
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 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
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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 maximum acceptable wear limit at the point at which replacement
becomes necessary.

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

5.2.2.11. 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 Os and Oas 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 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
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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 Os shall be equipped with an anti-lock braking system in
accordance with the requirements of annex 13 to this Regulation. Trailers of category Os 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 percent 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 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 performance of at least 30 percent of the prescribed performance for

the service braking system of the relevant trailer shall be maintained. For trailers, electrically

521184 2BIZHELT-HE 7 L —F DIEEBI 28I L TH LU,

5.22.13. WX 50sD G HIE, ABAOMAIBO R E>TT o Fry 77
L—F U AT AESH LT IR 570, X 0a0# L HUL, AR Okt
A3, AFROBEMHCHEET AT v Fry 7 7T L —F% VAT NEHEE LTS
AAN

5.2.2.14. SMEREERE A LHIBIEERE O T XX — DG 22T B BA . EiRSMUIZ
MDHIE I OAFEA, AHRALL MAI403.121ETER LIRS B2 2 R EM
D% LA L& fefRT 2 & 5. EHIBNEE A (R L e b, ARBEAE, &
DS DIVFBN RISV Tl 72 SRR T IER S0,

SR E OBYEP KON

MEREEE AR SUTIRAL R AE LT G, 7272 L. YO SUTIRAL AR
BEENTOD 6.2 FEHE L 7= ilfEE S i A AE T A3 b o & L, HlEE 5o
B2 RIEZTHEIIOVTIE, FETED G EREENEA SN2 b D LT 5,

5.2.2.14.1. EHBEVEEEOEEEBNOE N DBHIEROERESI X D80%LL E, £
W, AHRLL FRI4D3.1.22HDOERIZIE S REOT ¥ X VERMEIZHEEE S LTV
HHEICIE. FERROHEN - EN=b D & AT,

5.2.2.15. BRI ELE R 20 2 2 EH B E 2 B9 2 Rk g

5.22.15.1. =X — (G E 2 B < BAGUHIBMAEE E N O B — O BRI
(40msAi) 23FAE LR (B2, BEEORBEIT —F0x7—) 12, Fil
TPERBICBHE R ENEL 20D Th - TI R B2,

5.22.15.2.5.1.3.1 3T ISV TH O B HER Y0 2 2 4 L CEAUINICH 5 &
ue o0 AR MR4D3 3BT E D 6T PERBIC DU T5.2.1.18 4.2 & i 72 L T
WOBEEGI B & - TiE, L B O EHIEEEE IS L CED H AT MERED30% LA



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.

14 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.

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 ISO 7638:2003 '3, 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.

15 The ISO 7638:2003 connector may be used for 5 pin or 7 pin applications, as appropriate.

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
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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'%, to indicate to the driver that the low-energy
situation is on the trailer.

15 The ISO 7638:2003 connector may be used for 5 pin or 7 pin applications, as appropriate.

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 four 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 Oz 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) 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 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
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system when the ISO 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.

* In the case of a trailer equipped with both an ISO 7638 connector
and automated connector, the marking shall show that the ISO
7638 connector should not be connected when an automated

connector is in use"

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. Tt 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 apply:

(a) 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;
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(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;

(g) Should a failure exist within the electrical 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.

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 5.2.1.29.2. shall be activated via pin 5
of the ISO 7638:2003!7 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
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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.

17 The I1SO 7638:2003 connector may by used for a 5 pin or 7 pin applications, as appropriate.

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.

5.2.2.22. Activation of the service braking system.

5.2.2.22.1. In the case of trailers equipped with an electric control line the message "illuminate
stop lamps" shall be transmitted by the trailer via the electric control line when the trailer
braking system is activated during "automatically commanded braking" initiated by the trailer.
However, when the retardation generated is less than 0.7 m/s2, the signal may be suppressed'®
18 At the time of type approval, compliance with this requirement shall be confirmed by the
vehicle manufacturer.

5.2.2.22.2. In the case of trailers equipped with an electric control line the message "illuminate
stop lamps" shall not be transmitted by the trailer via the electrical control line during "selective
braking" initiated by the trailer'.

19 During a "selective braking" event, the function may change to "automatically commanded
braking".

5.2.2.23. Subject to the provisions of paragraph 12.4. to this Regulation, all vehicles of
categories O3 and O4%° having no more than 3 axles and equipped with air suspension shall be
equipped with a vehicle stability function. This shall include at least roll-over control and meet
the technical requirements of Annex 21 to this Regulation.

20 Trailers for exceptional load transport and trailers with areas for standing passengers shall be

excluded from this requirement.

6. Tests
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Braking tests which the vehicles submitted for approval are required to undergo, and the braking

performance required, are described in Annex 4 to this Regulation.

7. Modification of vehicle type or braking system and extension of approval

7.1. Every modification of the vehicle type or of its braking equipment with regard to the
characteristics in Annex 2 to this Regulation shall be notified to the Type Approval Authority
which approved the vehicle type. That department may then either:

7.1.1. Consider that the modifications made are unlikely to have an appreciable adverse effect
and that in any case the vehicle still meets the requirements; or

7.1.2. Require a further report from the Technical Service responsible for carrying out the tests.
7.2. Confirmation or refusal of approval, specifying the alterations, shall be communicated by
the procedure specified in paragraph 4.3. above, to the Parties to the Agreement which apply this
Regulation.

7.3. The Type Approval Authority issuing the extension of approval shall assign a series number
to each communication form drawn up for such an extension and inform thereof the other
Contracting Parties to the 1958 Agreement by means of a communication form conforming to

the model in Annex 2 to this Regulation.

8. Conformity of production (COP)

8.1. A vehicle approved to this Regulation shall be so manufactured as to conform to the type
approved by meeting the requirements set forth in paragraph 5. above.

8.2. In order to verify that the requirements of paragraph 8.1. above, are met, suitable controls of
the production shall be carried out.

8.3. The holder of the approval shall in particular:

8.3.1. Ensure existence of procedures for the effective control of the quality of products;

8.3.2. Have access to the control equipment necessary for checking the conformity to each
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approved type;

8.3.3. Ensure that data of test results are recorded and that annexed documents shall remain
available for a period to be determined in accordance with the Administrative Service;

8.3.4. Analyse the results of each type of test, in order to verify and ensure the stability of the
product characteristics making allowance for variation of an industrial production;

8.3.5. Ensure that for each type of product the tests, or some of them, prescribed in this
Regulation are carried out;

8.3.6. Ensure that any samples or test pieces giving evidence of non-conformity with the type of
test considered shall give rise to another sampling and another test. All the necessary steps shall
be taken to re-establish the conformity of the corresponding production.

8.4. The Type Approval Authority which has granted type approval may at any time verify the
conformity control methods applicable to each production unit.

8.4.1. At every inspection, the test books and production survey records shall be presented to the
visiting inspector.

8.4.2. The inspector may take samples at random which will be tested in the manufacturer's
laboratory. The minimum number of samples may be determined according to the results of the
manufacturer's own verification.

8.4.3. When the quality level appears unsatisfactory or when it seems necessary to verify the
validity of the tests carried out in application of paragraph 8.4.2. above, the inspector shall select
samples to be sent to the Technical Service which has conducted the type approval tests.

8.4.4. The Type Approval Authority may carry out any test prescribed in this Regulation.

8.4.5. The normal frequency of inspections by the Type Approval Authority shall be one every
two years. If unsatisfactory results are recorded during one of these visits, the Type Approval
Authority shall ensure that all necessary steps are taken to re-establish the conformity of

production as rapidly as possible.
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9. Penalties for non-conformity of production

9.1. The approval granted in respect of a vehicle type pursuant to this Regulation may be
withdrawn if the requirements laid down in paragraph 8.1. above are not complied with.

9.2. If a Contracting Party to the Agreement which applies this Regulation withdraws an
approval it has previously granted, it shall forthwith so notify the other Contracting Parties
applying this Regulation by means of a copy of a communication form conforming to the model

in Annex 2 to this Regulation.

10. Production definitely discontinued

If the holder of the approval completely ceases to manufacture a type of vehicle approved in
accordance with this Regulation, he shall so inform the authority which granted the approval.
Upon receiving the relevant communication, that authority shall inform thereof the other
Contracting Parties to the Agreement applying this Regulation by means a communication form

conforming to the model in Annex 2 to this Regulation.

11. Names and addresses of Technical Services conducting approval tests and of Type
Approval Authorities

The Parties to the Agreement applying this Regulation shall communicate to the United Nations
Secretariat the names and addresses of the Technical Services responsible for conducting
approval tests and of the Type Approval Authorities which grant approval and to which forms
certifying approval or extension or refusal or withdrawal of approval, issued in other countries,

are to be sent.

12. Transitional provisions
12.1. General
12.1.1. As from the official date of entry into force of Supplement 8 to the 09 series of

amendments, no Contracting Party applying this Regulation shall refuse to grant ECE approval
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under this Regulation as amended by Supplement 8 to the 09 series of amendments.

12.1.2. Unless otherwise stated, or unless the context requires otherwise, supplements to the 10
series of amendments shall also apply to the issuing and maintenance of 09 series approvals.
12.1.3. As from the official date of entry into force of the 10 series of amendments, no
Contracting Party applying this Regulation shall refuse to grant approval under this Regulation
as amended by the 10 series of amendments.

12.1.4. As from the official date of entry into force of Supplement 4 to the 10 series of
amendments, no Contracting Party applying this Regulation shall refuse to grant approval under
this Regulation as amended by Supplement 4.

12.1.5. Contracting Parties applying this Regulation shall not refuse to grant extensions of
approval to the Supplement 3 to the 10 series of amendments to this Regulation.

12.1.6. As from the official date of entry into force of the 11 series of amendments, no
Contracting Party applying this Regulation shall refuse to grant type-approval under this
Regulation as amended by the 11 series of amendments?!.

21 This paragraph shall not prevent Denmark from continuing to mandate a vehicle stability
function meeting the requirements of this Regulation.

12.1.7. Supplement 1 to the 11 series of amendments to this Regulation shall be applied as
specified in paragraph 12.4.1.

12.1.8. As from the official date of entry into force of Supplement 2 to the 11 series of
amendments to this Regulation, no Contracting Party applying this Regulation shall refuse to
grant approval under this Regulation as amended by Supplement 2 to the 11 series of
amendments.

12.1.9. As from the official date of entry into force of Supplement 6 to the 11 series of
amendments of this Regulation, no Contracting Party applying this Regulation shall refuse to
grant approval under this Regulation as amended by Supplement 6 to the 11 series of
amendments of this Regulation.

12.1.10. Contracting Parties applying this Regulation shall not refuse to grant extensions of
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approval according to this Regulation as amended by Supplement 5 to the 11 series of
amendments of this Regulation.

12.2. New type approvals

12.2.1. As from 24 months after the official date of entry into force of Supplement 8 to the 09
series of amendments, Contracting Parties applying this Regulation shall grant ECE approvals
only if the vehicle type to be approved meets the requirements of this Regulation as amended by
Supplement 8 to the 09 series of amendments.

12.2.2. As from 24 months after the date of entry into force of the 10 series of amendments,

Contracting Parties applying this Regulation shall grant approvals only if the vehicle type to be

approved meets the requirements of this Regulation as amended by the 10 series of amendments.

12.2.3. Until 48 months after the date of entry into force of the 10 series of amendments to this
Regulation, no Contracting Party applying this Regulation shall refuse national type approval of
a vehicle type approved to the preceding series of amendments to this Regulation.

12.2.4. Until 48 months after the date of entry into force of the 10 series of amendments to this
Regulation, Contracting Parties applying this Regulation shall continue to grant ECE approvals
to Supplement 3 to the 10 series of amendments to this Regulation.

12.2.5. As from 24 months after the date of entry into force of Supplement 5 to the 10 series of
amendments, Contracting Parties applying this Regulation shall grant approvals only if the
vehicle type to be approved meets the requirements of this Regulation as amended by
Supplement 5 to the 10 series of amendments.

12.2.6. As from 48 months after the entry into force of Supplement 1 to the 11 series of
amendments to this Regulation, Contracting Parties shall grant approvals to vehicles exempted
by paragraphs 5.2.1.32. and 5.2.2.23. including the footnotes, only if they comply with the
requirements of Supplement 1 to the 11 series of amendments to this Regulation.

12.2.7. As from 48 months after the date of entry into force of Supplement 2 to the 11 series of
amendments to this Regulation, Contracting Parties applying this Regulation shall grant

approvals only if the vehicle type to be approved meets the requirements of this Regulation as
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amended by Supplement 2 to the 11 series of amendments.

12.2.8. Contracting Parties applying this Regulation shall continue to grant approvals to those
types of vehicles which comply with the requirements of this Regulation as amended by
Supplement 5 to the 11 series of amendments during the 12 month period which follows the date
of entry into force of Supplement 6 to the 11 series of amendments.

12.2.9. As from the official date of entry into force of the Supplement 7 to the 11 series of
amendments, no Contracting Party applying this Regulation shall refuse to grant approval under
this Regulation as amended by the Supplement 7 to the 11 series of amendments.

12.2.10. As from 36 months after the date of entry into force of the Supplement 7 to the 11
series of amendments, Contracting Parties applying this Regulation shall grant approvals only if
the vehicle type to be approved meets the requirements of this Regulation as amended by the
Supplement 7 to the 11 series of amendments.

12.3. Limit of validity of old type approvals

12.3.1. Starting 48 months after the entry into force of the 10 series of amendments to this
Regulation, Contracting Parties applying this Regulation may refuse first national registration
(first entry into service) of a vehicle which does not meet the requirements of the 10 series of
amendments to this Regulation.

12.3.2. Starting 84 months after the entry into force of Supplement 2 to the 11 series of
amendments to this Regulation, Contracting Parties applying this Regulation may refuse first
national registration(first entry into service) of a vehicle which does not meet the requirements
of Supplement 2 to the 11 series of amendments to this Regulation.

12.4. Mandatory provisions for vehicles equipped with a vehicle stability function

12.4.1. Requirements for the equipment of vehicles with vehicle stability functions as specified
in paragraphs 5.2.1.32. and 5.2.2.23. of this Regulation, as amended by the 11 series of

amendments, shall be applied as follows:
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Vehicle category

M
M; (Class I1I)!

M3 <16 tonnes
(pneumatic
transmission)

M3 (Class II' and B!
(hydraulic
transmission)

M3 (Class III)
(hydraulic
transmission)

M; (Class I1I)!
(pneumatic control
transmission and
hydraulic energy
transmission)

M; (Class 1I)!
(pneumatic control
transmission and
hydraulic energy
transmission)

M3 (other than above)

N2 (hydraulic
transmission)

N2 (pneumatic control
transmission and
hydraulic energy
transmission)

Application date (as from the date after entry into force of
the 11 series of amendments)

Contracting Parties applying
this Regulation shall grant
approvals only if the vehicle
type to be approved meets the
requirements of this
Regulation as amended by the

11 series of amendments

60 months

12 months

24 months

60 months

60 months

72 months

72 months

24 months

60 months

72 months

Contracting Parties applying this
Regulation may refuse first national
or regional registration of a vehicle

which does not meet the
requirements of the 11 series of

amendments to this Regulation

84 months

36 months

48 months

84 months

84 months

96 months

96 months

48 months

84 months

96 months
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60 77 H
12774

24 1 A

60 77 A

60 77 A
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72 71 A

24 1 A

60 77 A

72 71 A
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84 71 H
36 71 H

48 1 A
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96 71 A

48 1 A
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96 71 A



Nz (other than above) |48 months 72 months Na (EZLLA0) 48 77 H 72 4 A
N3 (2 axle tractors for I RL—5
semi-trailers) 12 months 36 months I;F E( %J%)]\ 72 W 12 77 A 36 7 A
N (2 axle tractors for . .
semi-trailers with 36 months 60 months Ns (225 s e
pneumatic control B (ABS) oI rL 36 W H 60 & A
transmission (ABS)) — S 2 R [ B
N3 (3 axles with .
electric control 36 months 60 months N; (RS s e 36 4 f 60 7
transmission (EBS)) & (EBS) D 3 i)
N3 (2 and 3 axles with Ns (Z2 b e et
pneumatic control 48 months 72 months 2 € X\ﬁﬂj tﬂ ifﬁ%h MBL\\K
transmission (ABS)) & (ABS) #fiD 2 K3 |48 W A 72 71 1
Ns (other than above) |24 months 48 months i)
, N; (EFRELSN) 24 71 H 48 71 H
O3 (combined axle load
between 3.5 - 7.5 48 months 72 months BN
MEDOEFN 3.5t H
tonnes) s (BT E D Ea 48 71 H 72 71 A
5750
O3 (other than above) (36 months 60 months B
0s (kL) 36 71 H 60 71 A
(o 24 months 36 months
O4 24 71 H 36 7 A
! As defined in R.E.3. VREAD RIS
.E. E 0
12.5. New Contracting Parties 12.5. # LUWEER
12.5.1. Notwithstanding the transitional provisions above, Contracting Parties whose application | 12.5.1. EFROBIERE 10 57, AHAI O AN HRBTOKETIROMITH L0
of this Regulation comes into force after the date of entry into force of the most recent series of | £ (28071 % 4 CT-f0EIL. W OB AEATEETHIZHE » TR G- S iz f8mlic
amendments are not obliged to accept approvals which were granted in accordance with any of | DWW T HEBDH D T & RS IT S,
the preceding series of amendments to this Regulation.



