Annex 1

Braking equipment, devices, methods and conditions not covered by this Regulation

1. Method of measuring reaction ("response") times in brakes other than compressed-air brakes.
Annex 2

Communication

* At the request of (an) applicant(s) for Regulation No. 90 approval, the information shall be
provided by the Type Approval Authority as contained in Appendix 1 to this annex. However,
this information shall not be provided for purposes other than Regulation No. 90 approvals.
(maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

! Distinguishing number of the country which has granted/extended/refused/withdrawn approval
(see approval provisions in the Regulation).

concerning?

2 Strike out what does not apply.

APPROVAL GRANTED

APPROVAL EXTENDED

APPROVAL REFUSED

APPROVAL WITHDRAWN

PRODUCTION DEFINITELY DISCONTINUED

of a vehicle type with regard to braking pursuant to Regulation No. 13.
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Approval No.

Extension No.

1. Trade name or mark of the vehicle:

2. Vehicle category:

3. Vehicle type:

4. Manufacturer's name and address:

5. If applicable, name and address of manufacturer's representative:
6. Mass of vehicle:

6.1. Maximum mass of vehicle:

6.2. Minimum mass of vehicle:

7. Distribution of mass of each axle (maximum value):
8. Make and type of brake linings, discs and drums:
8.1. Brake linings

8.1.1. Brake linings tested to all relevant prescriptions of Annex 4

8.1.2. Alternative brake linings tested in Annex 15

8.2. Brake discs and drums

8.2.1. Identification code of brake discs covered by the braking system approval
8.2.2. Identification code of brake drums covered by the braking system approval
9. In the case of a power-driven vehicle:

9.1. Engine type:

9.2. Number and ratios of gears:

9.3. Final drive ratio(s):

9.4. If applicable*, maximum mass of trailer which may be coupled:

4 In the case of a semi-trailer or centre axle trailer, enter the mass corresponding to the load on the
coupling device.

9.4.1. Full trailer:
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9.4.2. Semi-trailer: 942 I hL—7

9.4.3. Centre-axle trailer 943. B A =T VAN L—TF

(indicate also the maximum ratio of the coupling overhang® to the wheelbase): (FRLT et~ 2 R A — S =\ PV DRI E SRR T L2 L)
3 "Coupling overhang" is the horizontal distance between the coupling for centre-axle trailers and | 3 [HFEIA— N— 7 LiE, B ¥ —7 7 A0 b b—F OEfFEEE L %o
the centreline of the rear axle(s). bR & O OKFEEERETH 5,

9.4.4. Unbraked trailer: 9.4.4. FHIEHEEE & i X T2 HEEER | Hil

9.4.5. Maximum mass of combination: 9.4.5. SR R E &

10. Tyre dimensions: 10. %A ¥~1%

10.1. Temporary-use spare wheel/tyre dimensions: 10.1. JRBAARXT RA —/F A Yk

11. Number and arrangement of axles: 11. EHROHK OVELE

12. Brief description of braking equipment: 12. BRI BI 9 2 8§ 722 5 B

13. 13.

Mass of vehicle when tested: Unladen [kg] Laden [kg] ARBRROEmMER ! FEFER kel FEH [kel

King pin/supporting load* Forvr /AR 4

Axle No. 1 1 % B O i

Axle No. 2 2 % H o By

Axle No. 3 3 % H 0> Hidil

Axle No. 4 4 & H o i

Total 7t
“In the case of a semi-trailer or centre axle trailer, enter the mass corresponding to the loadonthe | * ¥ I ML —F Tk ¥ —7T 7 2L ks L—F QAT #FEEEIZHDWEIS
coupling device. AU T HEELTLAT D,

14. Results of the tests and vehicle characteristics 14. BB DG R K OVE ] D ReM:




Test Results

Test speed
[km/h]

Measured
performance

Measured
force applied
to control
[daN]

ABRAE R

BAEREIC

14.1. Type-0 tests,
engine

disconnected

service braking

secondary braking

14.2. Type-0 tests,

engine connected:

service braking in
accordance with paragraph

2.1.1. of Annex 4

14.3. Type-I tests:

with repeated braking’

with continuous braking®

Free running, in accordance
with Annex 4, paragraph
1.5.4. 5 and Annex 4,

paragraph 1.7.3.7

14.4. Type-II or

IIA2 tests, as

service braking

appropriate:

Free running, in accordance
14.5. Type-III

with Annex 4, paragraph
tests7

1.7.3.

2 Strike out what does not apply.

5 Applies only to vehicles of categories Oz and Os.

¢ Applies only to power-driven vehicles.
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7 Applies only to vehicles of category Oa.

14.6. Braking system(s) used during the Type-II/IIA? test:

2 Strike out what does not apply.

14.7. Reaction time and dimensions of flexible pipes:

14.7.1. Reaction time at the brake actuator: ............cccccevveveennne. ]

14.7.2. Reaction time at the control line coupling head: ...........cccooceeninnnene. s
14.7.3. Flexible pipes of tractors for semi-trailers:

length (m):

internal diameter (mm):

14.8. Information required under paragraph 7.3. of Annex 10 to this
Regulation: .........cccoeeveverreiennnn. Yes/No?

2 Strike out what does not apply.

14.9. Vehicle is/is not? equipped to tow a trailer with electrical braking systems

2 Strike out what does not apply.

14.10. Vehicle is/is not? equipped with an anti-lock system

2 Strike out what does not apply.

14.10.1. Category of anti-lock system:

category 1/2/3%°

3 Applies only to vehicles of categories Oz and Os.

category A/B ¢

2 Strike out what does not apply.

¢ Applies only to power-driven vehicles.

14.10.2. The vehicle fulfils the requirements of Annex 13: .......c.cccoeveinecnnne Yes/No?
2 Strike out what does not apply.

14.10.3. Vehicle is/is not?> equipped to tow trailers equipped with anti-lock systems

2 Strike out what does not apply.
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14.10.4. Where an Annex 19 anti-lock test report has been utilized, the test report number(s) shall
be stated:

14.11. The vehicle is subject to the requirements of Annex 5 (ADR): .....cccooeiriieenecne. Yes/
No?

2 Strike out what does not apply.

14.11.1. The vehicle fulfils the endurance braking performance requirements according to the
Type-IIA test up to a total maximum mass of ..... tONNES: ......cceoveereverirnenennee Yes/No?

2 Strike out what does not apply.

14.11.2. The power-driven vehicle is fitted with a control device for the endurance braking system
on the trailer: ........cccoeereenrennnne. Yes/No?

2 Strike out what does not apply.

14.11.3. In the case of trailers, the vehicle is equipped with an endurance braking

SYSTEM: oo Yes/No?

2 Strike out what does not apply.

14.12. Vehicle is equipped with a control line(s) according to: paragraphs
5.1.3.1.1./5.1.3.1.2./5.1.3.1.3.2

2 Strike out what does not apply.

14.13. Adequate documentation according to Annex 18 was supplied in respect of the following
S R15300 () Yes / No / Not applicable?

2 Strike out what does not apply.

14.14. The vehicle is equipped with a vehicle stability function: ...........c.cccceeerveenee Yes/No?

If yes:

The vehicle stability function has been tested according to and fulfils the requirements of Annex
21 e Yes/No?

Vehicle stability function is optional equipment: ............c.ccceeererenene. Yes/No?

Vehicle stability function includes directional control: ...........c.cccceceenueenee. Yes/No?
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Vehicle stability function includes roll-over control: ..........cccccceveennenne. Yes/No?

2 Strike out what does not apply.

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

14.15. The vehicleis equipped with an automated connector; yes/no?
14.15.1. Ifyes, does the automated connector fulfil the requirements of Annex 22; yes/no?
14.15.2. The automated connector is of category A/B/C/D?

15. Additional information for use with the Annex 20 alternative type approval procedure.
15.1. Description of suspension:

15.1.1. Manufacturer:

15.1.2. Make:

15.1.3. Type:

15.1.4. Model:

15.2. Wheelbase of vehicle tested:

15.3. Actuation differential (if any) within axle group:

16. Trailer approved utilizing Annex 20 procedure: ............cocccvevereennne Yes/No?

2 Strike out what does not apply.

(If yes, Appendix 2 to this annex shall be completed)

17. Vehicle submitted for approval on

18. Technical Service responsible for conducting approval tests

19. Date of report issued by that service

20. Number of report issued by that service

21. Approval granted/refused/extended/withdrawn?

2 Strike out what does not apply.

22. Position of approval mark on the vehicle

23. Place
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24. Date
2S. Signature
26. The summary referred to in paragraph 4.3. of this Regulation is annexed to this

communication.

Annex 2 - Appendix 1

List of vehicle data for the purpose of regulation No. 90 approvals

1. Description of the vehicle type

1.1. Trade name or mark of the vehicle, if available

1.2. Vehicle category

1.3. Vehicle type according to Regulation No. 13 approval

1.4. Models or trade names of vehicles constituting the vehicle type, if available
1.5. Manufacturer's name and address

2. Make and type of brake linings, discs and drums:

2.1. Brake linings

2.1.1. Brake linings tested to all relevant prescriptions of Annex 4

2.1.2. Alternative brake linings tested in Annex 15

2.2. Brake disc and drums

2.2.1. Identification code of brake discs covered by the braking system approval
2.2.2. Identification code of brake drums covered by the braking system approval
3. Minimum mass of vehicle

3.1. Distribution of mass of each axle (maximum value)

4. Maximum mass of vehicle

4.1. Distribution of mass of each axle (maximum value)

5. Maximum vehicle speed

6. Tyre and wheel dimensions

7. Brake circuit configuration (e.g. front/rear or diagonal split)
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8. Declaration of which is the secondary braking system
9. Specifications of brake valves (if applicable)

9.1. Adjustment specifications of the load sensing valve
9.2. Setting of pressure valve

10. Designed brake force distribution

11. Specification of brake

11.1. Disc brake type (e.g. number of pistons with diameter(s), ventilated or solid disc)

11.2. Drum brake type (e.g. duo servo, with piston size and drum dimensions)

11.3. In the case of compressed air brake systems, e.g. type and size of chambers, levers, etc.

12. Master cylinder type and size

13. Booster type and size

Annex 2 - Appendix 2

Type approval certificate concerning the vehicle braking equipment
1. General

The following additional items are to be recorded when the trailer has been approved utilizing the
alternative procedure defined in Annex 20 to this Regulation.

2. Annex 19 test reports

2.1. Diaphragm brake chambers: Report No.

2.2. Spring Brakes: Report No.

2.3. Trailer brake cold performance characteristics: Report No.

2.4. Anti-lock braking system: Report No.

3. Performance checks

3.1. The trailer fulfils the requirements of Annex 4, paragraphs 3.1.2. and 1.2.7. (service braking
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cold performance) Yes/No?

2 Strike out what does not apply.

3.2. The trailer fulfils the requirements of Annex 4, paragraph 3.2. (parking braking cold
performance) Yes/No?

2 Strike out what does not apply.

3.3. The trailer fulfils the requirements of Annex 4, paragraph 3.3. (emergency/automatic braking

performance) Yes/No?

2 Strike out what does not apply.

3.4. The trailer fulfils the requirements of Annex 10, paragraph 6. (braking performance in the
case a failure in the braking distribution system) Yes/No?

2 Strike out what does not apply.

3.5. The trailer fulfils the requirements of paragraph 5.2.2.14.1. to this Regulation (braking
performance in the event of leakage from auxiliary equipment) Yes/No?

2 Strike out what does not apply.

3.6. The trailer fulfils the requirements of Annex 13 (anti-lock braking) Yes/No?

2 Strike out what does not apply.

Annex 3
Arrangements of approval marks
Model A

(See paragraph 4.4. of this Regulation)

¥ 13R-102439 (=

a =8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type concerned has, with
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regard to braking, been approved in the United Kingdom (E 11) pursuant to Regulation No. 13
under approval number 102439. This number indicates that the approval was given in accordance
with the requirements of Regulation No. 13 with the 10 series of amendments incorporated. For
vehicles of categories M2 and M3, this mark means that that type of vehicle has undergone the
Type-II test.

Model B

(See paragraph 4.5. of this Regulation)

: @:“:“13RM-102439 o)

The above approval mark affixed to a vehicle shows that the vehicle type concerned has, with
regard to braking, been approved in the United Kingdom (E 11) pursuant to Regulation No. 13.
For vehicles of categories M2 and M3, this mark means that the type of vehicle has undergone the
Type-1IA test.

Model C

(See paragraph 4.6. of this Regulation)

[ 13 [102439 way
4[24 120 | 021628 | 1o

a=$mm min.

The above approval mark affixed to a vehicle shows that the vehicle type concerned has been
approved in the United Kingdom (E 11) pursuant to Regulations Nos. 13 and 24'. (In the case of
the latter Regulation the corrected absorption coefficient is 1.30 m™'.)

! This number is given merely as an example.

Annex 4

Braking tests and performance of braking systems
1. Braking tests

1.1. General

1.1.1. The performance prescribed for braking systems is based on the stopping distance and/or

11) IZBWTHERAFEI3SICE SV CHRAIE 5102439 TRAT SN2 L &R
T, ZOFRAFE I, FBIOWETHRIC L 0 SGET SN ERAIE 135 0 B2 5K
WCRAIENTZZ 2R LTS, HljX MK UMD B MIZ-DOUV T,

— 7 IIU RO EF AP Z A TNORBREZ T -2 L 2 H%T 2,

ZD~

EF VB
(AR D4.5THSB )

: @gm:“ 13RM - 102439 &=

a=jizh$ mm

Hl_EICEEAE 2 ERROR A~ — 21k, YR m AR B E IR L CE (B
1) BV THERMBIBEZICESHNCRATINZZ & 2T, EHEKSMEN
M3DHIZOWTIE, 2O~ — 27 TS RUAXO M ¥ A TIADRER % % (T 72 Z
LEEWT 5,

EF)NVC

(RHLAID4.6THSFR)

: |13
24 1.30

Hil FICHEAHE D EROBA ~— 27 1%, S ER XS EE (B 11)
HAE 135 RO 5N HESW TR SN2 & 231,
A HERAREIE130m! TH B, )

VP ZOFE T HSETHITH D,

102439 |1 -
021628 | 1= -

IZBWTHE
(#F O ERA O

GEUE
IR & OB 25 B DR
1. fHIBERER

1.1, 2%
111, By L& o

REZLMFIT, 5 I BREE SO B RBOE I S < b DO TH D,



the mean fully developed deceleration. The performance of a braking system shall be determined
by measuring the stopping distance in relation to the initial speed of the vehicle and/or by
measuring the mean fully developed deceleration during the test.

(12 BT 1.1.1]
1.1.2. The stopping distance shall be the distance covered by the vehicle from the moment when
the driver begins to actuate the control of the braking system until the moment when the vehicle
stops; the initial speed shall be the speed at the moment when the driver begins to actuate the
control of the braking system; the initial speed shall not be less than 98 per cent of the prescribed
speed for the test in question.
The mean fully developed deceleration (dm) shall be calculated as the deceleration averaged with

respect to distance over the interval vb to ve, according to the following formula:
0, 2

Vb "~ Ve

— Vb "Ve  py¢?
25.92 (s, - s1)

d 111

Where:

= initial vehicle speed in km/h,
vb = vehicle speed at 0.8 v, in km/h,

= vehicle speed at 0.1 vo in km/h,
sp = distance travelled between v, and v in metres,

= distance travelled between vo and ve in metres.
The speed and the distance shall be determined using instrumentation having an accuracy of +/-1
per cent at the prescribed speed for the test. The mean fully developed deceleration may be
determined by other methods than the measurement of speed and distance; in this case, the
accuracy of the mean fully developed deceleration shall be within +/-3 per cent.
1.2. For the approval of any vehicle, the braking performance shall be measured during road tests

conducted in the following conditions:
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1.2.1. The vehicle's condition as regards mass shall be as prescribed for each type of test and be
specified in the test report;

1.2.2. The test shall be carried out at the speeds prescribed for each type of test; if the maximum
design speed of a vehicle is lower than the speed prescribed for a test, the test shall be performed at
the vehicle's maximum speed,

1.2.3. During the tests, the force applied to the control of the braking system in order to obtain the
prescribed performance shall not exceed the maximum force laid down for the test vehicle's
category;

1.2.4. The road shall have a surface affording good adhesion, unless specified otherwise in the
relevant annexes;

1.2.5. The tests shall be performed when there is no wind liable to affect the results;

1.2.6. At the start of the tests, the tyres shall be cold and at the pressure prescribed for the load
actually borne by the wheels when the vehicle is stationary;

1.2.7. The prescribed performance shall be obtained without locking of the wheels, without
deviation of the vehicle from its course, and without abnormal vibration'.

! Wheel-locking is permitted where specifically mentioned.

1.2.8. For vehicles powered completely or partially by an electric motor (or motors), permanently
connected to the wheels, all tests shall be carried out with the motor(s) connected.

1.2.9. For vehicles as described in paragraph 1.2.8., fitted with an electric regenerative braking
system of category A, behaviour tests defined in paragraph 1.4.3.1. of this annex shall be carried
out on a track with a low adhesion coefficient (as defined in paragraph 5.2.2. of Annex 13).
However, the maximum test speed shall not exceed the maximum test speed specified in paragraph
5.3.1. of Annex 13 for a low adhesion surface and the relevant vehicle category.

1.2.9.1. Moreover, for vehicles fitted with an electric regenerative braking system of category A,
transient conditions as gear changes or accelerator control release shall not affect the behaviour of
the vehicle under test condition described in paragraph 1.2.9.

1.2.10. During the tests specified in paragraphs 1.2.9. and 1.2.9.1., wheel locking is not allowed.
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However, steering correction is permitted if the angular rotation of the steering control is within

120 degrees during the initial 2 seconds and not more than 240 degrees in total.

1.2.11. For a vehicle with electrically actuated service brakes powered from traction batteries (or
an auxiliary battery) which receive(s) energy only from an independent external charging system,
these batteries shall, during braking performance testing, be at an average of not more than 5 per
cent above that state of charge at which the brake failure warning prescribed in paragraph
5.2.1.27.6. is required to be given. If this warning is given, the batteries may receive some
recharge during the tests, to keep them in the required state of charge range.

1.3. Behaviour of the vehicle during braking

1.3.1. In braking tests, and in particular in those at high speed, the general behaviour of the
vehicle during braking shall be checked.

1.3.2. Behaviour of the vehicle during braking on a road on which adhesion is reduced. The
behaviour of vehicles of categories M2, M3, N1, N2, N3, Oz, O3 and O4 on a road on which
adhesion is reduced, shall meet the relevant requirements of Annex 10 and/or Annex 13 to this
Regulation.

1.3.2.1 In the case of a braking system according to paragraph 5.2.1.7.2., where the braking for a
particular axle (or axles) is comprised of more than one source of braking torque, and any
individual source can be varied with respect to the other(s), the vehicle shall satisfy the
requirements of Annex 10, or alternatively, Annex 13 under all relationships permitted by its
control strategy?.

2 The manufacturer shall provide the Technical Service with the family of braking curves
permitted by the automatic control strategy employed. These curves may be verified by the
Technical Service.

1.4. Type-0 test (ordinary performance test with brakes cold)

1.4.1. General

1.4.1.1. The brakes shall be cold; a brake is deemed to be cold when the temperature measured on

B, PUEY N RADEERA RO 2 BT 1200 LNTH Y, 22>, &
KT 240" LIFTHNIE, BETDHZLEZHEME LT, NUREBEOBIELTT->T
H R,

1211 OIS LN FE Y AT A0 D Z R —%B50E) Ny T U — (X
BNy 7 U —) ISRV &G HBERAEHBNEEE A2 5 BB EIZdH > T
W, YNy T Y —id, HIEMERERBROMICR VT, 5.2.1.27. 63 HE S vzl
B LR SR EWRIE 5 MER T 2 K O IR SN EEIRREIT K L T5% D% 1
B clBA T b, BB, B E GRS 50 MER L2358 1iE. &
FRFRERIE L TH2DICNy T ) —2FELTH LV,

1.3. B IRE 0> Bl 0> 24 8
1.3.1. fEhRRER, Frim
L5,

132, RE35 HIAME T U726 - CllEh L 72 FF O M58 @h, B X /M2, Ms, Ni,
N2, N3, O2. O3 TRO4D HIZ D > TIL, K& MK T L7 i L Clil@h L7z
BT, AHRIOMAI10 L OB DY 3 2 BFICEEGT 5D THDH =
Lo

13.2.1. 52,17 2HOHEICE S HIEEEE I &H - T, FEOEH (F 72388
) OHIE 2 0L EOHIB) ML BAEEBIZEDHOTHY, o, flx D%
ALEBPMOFAELEBRICBIE L T T 200 TH D & X0k, BhE L, HilfH
FIEIZ XV FEH BN TS B 55 BRI OV THANO X IXANBICHET 5 2
RZHEA L7227 572002,

2 Bl R EE IR E RO L. BRI FIEIC L FFE S 7 L— il
AT 52 L, 2o Ol OmMEEEL. BRI RTT > TH Xy,

WHERABRIC BT, BT OREBWOXBE 2R T 5 b0

1.4, %A 7 — 03B (IR EIRRER)
1.4.1. &f%

1411, Z7L—FITHERETH D L T4 A7 UL F T 2O5MUTHRIE LTZIE



the disc or on the outside of the drum is below 100 degrees C.

1.4.1.2. The test shall be conducted in the following conditions:

1.4.1.2.1. The vehicle shall be laden, the distribution of its mass among the axles being that stated
by the manufacturer; where provision is made for several arrangements of the load on the axles
the distribution of the maximum mass among the axles shall be such that the load on each axle is
proportional to the maximum permissible load for each axle. In the case of tractors for semi-
trailers, the load may be re-positioned approximately half-way between the kingpin position
resulting from the above loading conditions and the centreline of the rear axle(s);

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

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

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

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

Category A: Any separate electric regenerative braking control which is provided, shall not be
used during the Type-0 tests.

Category B.: The contribution of the electric regenerative braking system to the braking force
generated shall not exceed that minimum level guaranteed by the system design.

This requirement is deemed to be satisfied if the batteries are at one of the following state of
charge conditions where state of charge? is determined by the method set out in Appendix 1 to
this annex:

3 By agreement with the Technical Service, state of charge assessment will not be required for
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vehicles, which have an on-board energy source for charging the traction batteries and the means
for regulating their state of charge.

(a) At the maximum charge level as recommended by the manufacturer in the vehicle
specification; or

(b) At a level not less than 95 per cent of the full charge level, where the manufacturer has made
no specific recommendation; or

(c) At the maximum level which results from automatic charge control on the vehicle.

1.4.1.2.3. The limits prescribed for minimum performance, both for tests with the vehicle unladen
and for tests with the vehicle laden, shall be those laid down hereunder for each category of
vehicles; the vehicle shall satisfy both the prescribed stopping distance and the prescribed mean
fully developed deceleration for the relevant vehicle category, but it may not be necessary to
actually measure both parameters.

1.4.1.2.4. The road shall be level.

1.4.2. Type-0 test with engine disconnected

The test shall be carried out at the speed prescribed for the category to which the vehicle belongs,
the figures prescribed in this connection being subject to a certain margin of tolerance. The
minimum performance prescribed for each category shall be attained.

1.4.3. Type-0 test with engine connected

1.4.3.1. Tests shall also be carried out at various speeds, the lowest being equal to 30 per cent of
the maximum speed of the vehicle and the highest being equal to 80 per cent of that speed. In the
case of vehicles equipped with a speed limiter, this limiter speed shall be taken as the maximum
speed of the vehicle. The maximum practical performance figures shall be measured and the
behaviour of the vehicle shall be recorded in the test report. Tractors for semi-trailers, artificially

loaded to simulate the effects of a laden semi-trailer shall not be tested beyond 80 km/h.

1.4.3.2. Further tests shall be carried out with the engine connected, from the speed prescribed for
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the category to which the vehicle belongs. The minimum performance prescribed for each
category shall be attained. Tractive units for semi-trailers, artificially loaded to simulate the

effects of a laden semi-trailer shall not be tested beyond 80 km/h.

1.4.4. Type-0 test for vehicles of category O, equipped with compressed-air brakes.

1.4.4.1. The braking performance of the trailer can be calculated either from the braking rate of
the towing vehicle plus the trailer and the measured thrust on the coupling or, in certain cases,
from the braking rate of the towing vehicle plus the trailer with only the trailer being braked. The
engine of the towing vehicle shall be disconnected during the braking test.

In the case where only the trailer is braked, to take account of the extra mass being retarded, the

performance will be taken to be the mean fully developed deceleration.

1.4.4.2. With the exception of cases according to paragraphs 1.4.4.3. and 1.4.4.4. of this annex, it
is necessary for the determination of the braking rate of the trailer to measure the braking rate of
the towing vehicle plus the trailer and the thrust on the coupling. The towing vehicle has to meet
the requirements laid down in Annex 10 to this Regulation with regard to the relationship between
the ratio Tm/Pwm and the pressure pm. The braking rate of the trailer is calculated according to the

following formula:

D
ZR=ZR+MT—
R
Where:

zr = braking rate of the trailer,

zr+M = braking rate of the towing vehicle plus the trailer,
D = thrust on the coupling,

(tractive force: +D),

(compressive force: -D),

Pr = total normal static reaction between road surface and wheels of trailer (Annex 10).
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1.4.4.3. If a trailer has a continuous or semi-continuous braking system where the pressure in the
brake actuators does not change during braking despite the dynamic axle load shifting and in the
case of semi-trailers the trailer alone may be braked. The braking rate of the trailer is calculated

according to the following formula:
ZR :(ZR+M'R)~PM—+PR R

Pr
Where:
R = rolling resistance value = 0.01
Pwm = total normal static reaction between road surface and wheels of towing vehicles for trailers
(Annex 10)
1.4.4.4. Alternatively, the evaluation of the braking rate of the trailer may be done by braking the
trailer alone. In this case the pressure used shall be the same as that measured in the brake
actuators during the braking of the combination.
1.5. Type-I test (fade test)
1.5.1. With repeated braking
1.5.1.1. The service braking systems of all power-driven vehicles shall be tested by successively

applying and releasing the brakes a number of times, the vehicle being laden, in the conditions

shown in the table below:

Category of Conditions
vehicles vi [km/h] v2 [km/h] delta t [sec] n
M: 80 per cent Vmax< 100 [1/2 vi 55 15
Ny 80 per cent Vmax< 120 [1/2 vi 55 15
M3, N2, N3 80 per cent vmax< 60 172 w1 60 20
Where:

v1 = initial speed, at beginning of braking,
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v2 = speed at end of braking,
Vmax = maximum speed of vehicle,
n = number of brake applications,
delta t = duration of a braking cycle: time elapsing between the initiation of one brake application

and the initiation of the next.

1.5.1.2. If the characteristics of the vehicle make it impossible to abide by the duration prescribed
for delta t, the duration may be increased; in any event, in addition to the time necessary for
braking and accelerating the vehicle, a period of 10 seconds shall be allowed in each cycle for
stabilizing the speed vi.

1.5.1.3. In these tests, the force applied to the control shall be so adjusted as to attain the mean
fully developed deceleration of 3 m/s? at the first brake application; this force shall remain
constant throughout the succeeding brake applications.

1.5.1.4. During brake applications, the highest gear ratio (excluding overdrive, etc.) shall be
continuously engaged.

1.5.1.5. For regaining speed after braking, the gearbox shall be used in such a way as to attain the

speed v1 in the shortest possible time (maximum acceleration allowed by the engine and gearbox).

1.5.1.6. For vehicles not having sufficient autonomy to carry out the cycles of heating of the
brakes, the tests shall be carried out by achieving the prescribed speed before the first braking
application and thereafter by using the maximum acceleration available to regain speed and then
braking successively at the speed reached at the end of each time cycle duration as specified, for
the appropriate vehicle category, in paragraph 1.5.1.1. above.

1.5.1.7. In the case of vehicles equipped with automatic brake adjustment devices the adjustment
of the brakes shall, prior to the Type-I test above, be set according to the following procedures as
appropriate:

1.5.1.7.1. In the case of vehicles equipped with air operated brakes the adjustment of the brakes

shall be such as to enable the automatic brake adjustment device to function. For this purpose the
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actuator stroke shall be adjusted to:

So> 1.1 X Sre-adjust

(the upper limit shall not exceed a value recommended by the manufacturer)

Where:

Sre-adjust 1S the re-adjustment stroke according to the specification of the manufacturer of the
automatic brake adjustment device, i.e. the stroke, where it starts to readjust the running clearance
of the brake with an actuator pressure of 15 per cent of the brake system operating pressure but
not less than 100 kPa.

Where, by agreement with the Technical Service, it is impractical to measure the actuator stroke,
the initial setting shall be agreed with the Technical Service.

From the above condition the brake shall be operated with an actuator pressure of 30 per cent of
the brake system operating pressure but not less than 200 kPa 50 times in succession. This shall
be followed by a single brake application with an actuator pressure of > 650 kPa.

1.5.1.7.2. In the case of vehicles equipped with hydraulically operated disc brakes no setting
requirements are deemed necessary.

1.5.1.7.3. In the case of vehicles equipped with hydraulically operated drum brakes the adjustment
of the brakes shall be as specified by the manufacturer.

1.5.1.8 For vehicles equipped with an electric regenerative braking system of category B, the
condition of the vehicle batteries at the start of the test, shall be such that the braking force
contribution provided by the electric regenerative braking system does not exceed the minimum
guaranteed by the system design.

This requirement is deemed to be satisfied if the batteries are at one of the state of charge
conditions listed in the fourth clause of paragraph 1.4.1.2.2. above.

1.5.2. With continuous braking

1.5.2.1. The service brakes of categories O2 and O3 (when the Os trailer has not passed
alternatively the Type-III test according to paragraph 1.7 of this annex) shall be tested in such a

manner that, the vehicle being laden, the energy input to the brakes is equivalent to that recorded
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in the same period of time with a laden vehicle driven at a steady speed of 40 km/h on a 7 per cent
down-gradient for a distance of 1.7 km.

1.5.2.2. The test may be carried out on a level road, the trailer being drawn by a towing vehicle;
during the test, the force applied to the control shall be adjusted so as to keep the resistance of the
trailer constant (7 per cent of the maximum total stationary axle load of the trailer). If the power
available for hauling is insufficient, the test can be conducted at a lower speed but over a greater

distance as shown in the table below:

Speed [km/h] Distance [metres]

40 1,700
30 1,950
20 2,500
15 3,100

1.5.2.3. In the case of trailers equipped with automatic brake adjustment devices the adjustment of
the brakes shall, prior to the Type-I test prescribed above, be set according to the procedure as laid
down in paragraph 1.7.1.1. of this annex.

1.5.3. Hot performance

1.5.3.1. At the end of the Type-I test (test described in paragraph 1.5.1. or test described in
paragraph 1.5.2. of this annex) the hot performance of the service braking system shall be
measured in the same conditions (and in particular at a constant control force no greater than the
mean force actually used) as for the Type-0 test with the engine disconnected (the temperature
conditions may be different).

1.5.3.1.1. For power-driven vehicles this hot performance shall not be less than 80 per cent of that
prescribed for the category in question, nor less than 60 per cent of the figure recorded in the
Type-0 test with the engine disconnected.

1.5.3.1.2. For vehicles fitted with an electric regenerative braking system of category A, during
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brake applications, the highest gear shall be continuously engaged and the separate electric
regenerative braking control, if any, shall not be used.

1.5.3.1.3. In the case of vehicles equipped with an electric regenerative braking system of
category B, having carried out the heating cycles according to paragraph 1.5.1.6. of this annex,
the hot performance test shall be carried out at the maximum speed which can be reached by the
vehicle at the end of the brake heating cycles, unless the speed specified in paragraph 1.4.2. of
this annex can be reached.

For comparison, the Type-0 test with cold brakes shall be repeated from this same speed and with
a similar electric regenerative braking contribution, as set by an appropriate state of battery
charge, as was available during the hot performance test.

Reconditioning of the linings shall be permitted before the test is made to compare this second
Type-0 cold performance with that achieved in the hot test, against the criteria of paragraphs

1.5.3.1.1. and 1.5.3.2. of this annex.

1.5.3.1.4. However, in the case of trailers, the hot brake force at the periphery of the wheels when
tested at 40 km/h shall not be less than 36 per cent of the maximum stationary wheel load, nor less
than 60 per cent of the figure recorded in the Type-0 test at the same speed.

1.5.3.2. In the case of a power-driven vehicle which satisfies the 60 per cent requirement specified
in paragraph 1.5.3.1.1. above, but which cannot comply with the 80 per cent requirement of
paragraph 1.5.3.1.1. above, a further hot performance test may be carried out using a control force
not exceeding that specified in paragraph 2. of this annex for the relevant vehicle category. The
results of both tests shall be entered in the report.

1.5.4. Free running test

In the case of motor vehicles equipped with automatic brake adjustment devices, the brakes after
completing the tests defined in paragraph 1.5.3. above will be allowed to cool to a temperature

representative of a cold brake (i.e. < 100 degrees C) and it shall be verified that the vehicle is
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capable of free running by fulfilling one of the following conditions:

(a) Wheels are running freely (i.e. may be rotated by hand);

(b) It is ascertained that when the vehicle is driven at a constant speed of v = 60 km/h with the
brakes released the asymptotic temperatures shall not exceed a drum/disc temperature increase of
80 degrees C, then the residual brake moments are regarded as acceptable.

1.6. Type-II test (downhill behaviour test)

1.6.1. Laden power-driven vehicles shall be tested in such a manner that the energy input is
equivalent to that recorded in the same period of time with a laden vehicle driven at an average
speed of 30 km/h on a 6 per cent down-gradient for a distance of 6 km, with the appropriate gear
engaged and the endurance braking system, if the vehicle is equipped with one, being used. The
gear engaged shall be such that the speed of the engine (min™') does not exceed the maximum
value prescribed by the manufacturer.

1.6.2. For vehicles in which the energy is absorbed by the braking action of the engine alone, a
tolerance of +/-5 km/h on the average speed shall be permitted, and the gear enabling the speed to
be stabilized at the value closest to 30 km/h on the 6 per cent down-gradient shall be engaged. If
the performance of the braking action of the engine alone is determined by a measurement of
deceleration, it shall be sufficient if the mean deceleration measured is at least 0.5 m/s2.

1.6.3. At the end of the test, the hot performance of the service braking system shall be measured
in the same conditions as for the Type-0 test with the engine disconnected (the temperature
conditions may be different). This hot performance shall give a stopping distance not exceeding
the following values and a mean fully developed deceleration not less than the following values,
using a control force not exceeding 70 daN:

Category Ms: 0.15 v + (1.33 v?/130) (the second term corresponds to a mean fully developed
deceleration dm = 3.75 m/s?);

Category N3: 0.15 v + (1.33 v¥/115)(the second term corresponds to a mean fully developed
3.3 m/s?).

deceleration dm =
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B7RVY,
(a) HERNHHICEERT 5 (FCHEEIELZENTED) |
(b) 7L —F 2R LI REETHE 2 v =60 km/hD —EHE CTEITSE DL & &, M

WHEE BN, T AET 4 A7 2B DIRE EFS80CEB AN &N
PREEE AL, 2D, R T HHEIE— A2 FOTFREFHNICH S LR T 5,

1.6. # A 7 —IERER (RE3RBRIC I 1T D Z8akBR)

1.6.1. BEHURIED BB HICH o UL, [A—RERIPNIC 3\ CRETNR BB 0 Bl % -85 558
F£30 km/h TAEL6% DRI %6 kmBIT S HT- & & L =R L X — AT RFRIZITR D
Ko, WYAREHEAMGEHA L, BB HEAHBIHIEIEE A EHE L WA BRI
R LRI TRBRZIT O b L35, AEEEOLEME L, B OE

B (min!) EUEFEDRE LTERKEZ B2V E I 22 L,

1.6.2. JREEDOHITERA O LD =R VF =PRI S5 BETIZH - Tk, )
R L TES kmhDOAZEERBD DL HD L L, 6%DBEIEEIZI T30 km/hiZ ik
WIEE AT 5 LD TEHEEEAMERTHZ L. HEEORIED

. JFREREHARIC X D HIBMERE S IIE T DA, PEIEIREE230.5 m/s2L B b
nE+nThrb0 L2,

1.6.3. BEROK TRHZ, & A 7 — 0B L W U4 T, FaEhta Bl v i L 7-kae
T, EHEEEOERMEEZIET b0 LTS REFFITRR2->THELD
DRI, Z 0L EORIERHIBIEREIZH o TiX, 70 daNLLU T O#ERIET) & HV 2

. EIEEEESKOBEBEZ 2N DO TH Y | o, SERRFEEE 2SR O fE

ZTELRVWEDTHDLZ &,

B XM
Jix)
L X A3N
Ji2)

1.64. FELl8.L1ME, 1.8.12B K N8 13HICEME LI HfIE, & A 7 —IFBRICA

B
it
U

20.15 v+ (1.33v¥130) (BE2TAIL, B FNIR0E FE dm = 3.75 m/sH T %t

0.15 v+ (1.33 v¥115) (GFE23EIL., FHEFBOEE dm = 3.3 m/s2{2 %t



test described in paragraph 1.8. below instead of the Type-II test.

1.7. Type-III test (fade test for laden vehicles of category Os or alternatively of category O3).

1.7.1. Track test

1.7.1.1. The adjustment of the brakes shall, prior to the Type-III test below, be set according to the
following procedures as appropriate:

1.7.1.1.1. In the case of trailers equipped with air operated brakes the adjustment of the brakes
shall be such as to enable the automatic brake adjustment device to function. For this purpose the
actuator stroke shall be adjusted to so> 1.1 X Sre-adjust (the upper limit shall not exceed a value
recommended by the manufacturer):

Where:

Sre-adjust 1S the re-adjustment stroke according to the specification of the manufacturer of the
automatic brake adjustment device, i.e. the stroke, where it starts to re-adjust the running
clearance of the brake with an actuator pressure of 100 kPa.

Where, by agreement with the Technical Service, it is impractical to measure the actuator stroke,
the initial setting shall be agreed with the Technical Service.

From the above condition the brake shall be operated with an actuator pressure of 200 kPa, 50
times in succession. This shall be followed by a single brake application with an actuator pressure

of > 650 kPa.

1.7.1.1.2. In the case of trailers equipped with hydraulically operated disc brakes no setting
requirements are deemed necessary.

1.7.1.1.3. In the case of trailers equipped with hydraulically operated drum brakes the adjustment
of the brakes shall be as specified by the manufacturer.

1.7.1.2. For the road test the conditions shall be as follows:

Number of brake applications 20
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Duration of a braking cycle 60 s

Initial speed at the beginning of
braking

60 km/h

In these tests, the force applied to the control shall be so
adjusted as to attain the mean fully developed
Braking applications deceleration of 3 m/s? in respect to the trailer mass Pr at
the first brake application; this force shall remain

constant throughout the succeeding brake applications.

The braking rate of a trailer is calculated according to the formula given in paragraph 1.4.4.3. of
this annex:

(Pm T Pr) +R
Pr

7zr = (zr+Mm-R).

The speed at the end of braking (Annex 11, Appendix 2, paragraph 3.1.5.):

Pu+tP tP,/4
PvTP1 TP

V2~ V-

Where:

zr = braking rate of the trailer,

zr+M = braking rate of the vehicle combination (motor vehicle and trailer),

R = rolling resistance value = 0.01,

Pwm = total normal static reaction between the road surface and the wheels of towing vehicle for
trailer (kg),

Pr = total normal static reaction between the road surface and the wheels of trailer (kg),

P = part of the mass of the trailer borne by the unbraked axle(s) (kg),
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P2 = part of the mass of the trailer borne by the braked axle(s) (kg),

= initial speed (km/h),
v2 = final speed (km/h).
1.7.2. Hot performance
At the end of the test according to paragraph 1.7.1., the hot performance of the service braking
system shall be measured under the same conditions as for the Type-0 test with, however,
different temperature conditions and starting from an initial speed of 60 km/h. The hot brake-force
at the periphery of the wheels shall then not be less than 40 per cent of the maximum stationary
wheel load, and not less than 60 per cent of the figure recorded in the Type-0 test at the same
speed.
1.7.3. Free running test
After completing the tests defined in paragraph 1.7.2., above, the brakes will be allowed to cool to
a temperature representative of a cold brake (i.e. < 100 degrees C) and it shall be verified that the
trailer is capable of free running by fulfilling one of the following conditions:
(a) Wheels are running freely (i.e. may be rotated by hand);
(b) It is ascertained that when the trailer is driven at a constant speed of v = 60 km/h with the
brakes released the asymptotic temperatures shall not exceed a drum/disc temperature increase of

80 degrees C, then the residual brake moments are regarded as acceptable.

1.8. Type-IIA test (endurance braking performance)

1.8.1. Vehicles of the following categories shall be subject to the Type-IIA test:

1.8.1.1. Vehicles of category Ms, belonging to Class II, III or B as defined in the Consolidated
Resolution on the Construction of Vehicles (R.E.3).

1.8.1.2. Vehicles of category N3 which are authorized to tow a trailer of category Oa. If the
maximum mass exceeds 26 tonnes, the test mass is limited to 26 tonnes or, in the case where the

unladen mass exceeds 26 tonnes, this mass is to be taken into account by calculation.

Pr= WS HEmWERED S B, HlEhEE
= HERIHE (AL km/h)

vo = fECEHE (AL km/h)

1.7.2. iR Eh R
L7ATEISHE LB o0& TREIZ,

A 2 T2 B D 4y (BANL kg)

HAT—0RBRE R UM T, =720, 2

NEITEAR DRSS R OMIE)IEE 60 km/hiZ T = HIBIEEE o & iR Er I Eh M
FHETA L0 LTS, BERIMAZI T 5 SRR OBIEI /I, I KE SRR E O

40%% FlEl~72 0 X, R CEETITo72 44 7 — OB Crtdk S =850
60%% FlE->720 LTI 5720,

1.7.3. BHAEITRER

ERRLT2BICHIE L2 RRBR O # THIC, TS AR FIRIRE A2 R F T DR
(100°CHM) 1CHWHIND ETHDL, ROFEOOTNIERIZT I LIZED,

WESIHENEHETHRTHDLZ EERIET D LT 5,

(a) HERSHHIZEERT 5 (FCHEEI L2 ENTE D),

(b) 7 L —X &Rk LR RE TS HT & v = 60 km/hD —E ML TEITES D &

&, WREANIRE LFHR, RTAXITT 4 A7 BT HIRE LA 380CEHEE 2 /v

CEDBMRIES I, Do, BT AHIEIT— A v FOSHEAEENICH D LR T

e

1.8. # A 7 —NARER (HBhlEh2EE o Mae

1.8.1. WOBEMXFZRET 2 BT ONWTIE, #4147 —IARBRE EET5bD &

T5,

1.8.1.1. MR HE AR
V& 9™ % H X 5y M 0 B,

1.8.1.2. HFHX5304DHHEL HlOFEF MO SN TS, B XN O HH, 7R

BRE R Z26 tICHIRT 5. YT, IAERCIRRE DB 84326 t 22 55 EI2H > T

13, BERC CoEREEEERT S,

(RE3) ODEFICLDZ T A, 77 A1, XL 7 A



1.8.1.3. Certain vehicles subject to ADR (see Annex 5).

1.8.2. Test conditions and performance requirements

1.8.2.1. The performance of the endurance braking system shall be tested at the maximum mass of
the vehicle or of the vehicle combination.

1.8.2.2. Laden vehicles shall be tested in such a manner that the energy input is equivalent to that
recorded in the same period of time with a laden vehicle driven at an average speed of 30 km/h on
a 7 per cent down-gradient for a distance of 6 km. During the test, the service, secondary and
parking braking systems shall not be engaged. The gear engaged shall be such that the speed of
the engine does not exceed the maximum value prescribed by the manufacturer. An integrated
endurance braking system may be used, provided that it is suitably phased such that the service
braking system is not applied; this may be verified by checking that its brakes remain cold, as
defined in paragraph 1.4.1.1. of this annex.

1.8.2.3. For vehicles in which the energy is absorbed by the braking action of the engine alone, a
tolerance of +/-5 km/h on the average speed shall be permitted, and the gear enabling the speed to
be stabilized at a value closest to 30 km/h on a 7 per cent down-gradient shall be engaged. If the
performance of the braking action of the engine alone is determined by measuring the
deceleration, it shall be sufficient if the mean deceleration measured is at least 0.6 m/s2.

2. Performance of braking systems of vehicles of categories M2, M3 and N

2.1. Service braking system

2.1.1. The service brakes of vehicles of categories M2, M3 and N shall be tested under the

conditions shown in the following table:

Category M: M3 N1 N2 Ns
0-I-II or
Type of test 0-1 0-1 0-1 0-1-11
A

v 60 km/h |60 km/h 80 km/h |60 km/h |60 km/h
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Type-0 test with | < v_?
. 0.15v+—
engine 130
2
disconnected dm> 5.0 m/s
v=0.80 Vmax
but not 100 km/h |90 km/h 120 km/h {100 km/h (90 km/h
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Where:

v = prescribed test speed, in km/h,

s = stopping distance, in metres,

dm = mean fully developed deceleration, in m/s?,
F = force applied to foot control, in daN,

Vmax = maximum speed of the vehicle, in km/h.

2.1.2. In the case of a power-driven vehicle authorized to tow an unbraked trailer, the minimum
performance prescribed for the corresponding power-driven vehicle category (for the Type-0 test
with engine disconnected) shall be attained with the unbraked trailer coupled to the power-driven
vehicle and with the unbraked trailer laden to the maximum mass declared by the power-driven
vehicle manufacturer.

The combination performance shall be verified by calculations referring to the maximum braking
performance actually achieved by the power-driven vehicle alone (laden) during the Type-0 test

with the engine disconnected, using the following formula (no practical tests with a coupled
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unbraked trailer are required):
dM+Rﬁ‘dM-§—5%§_
M R
Where:
dm+r = calculated mean fully developed deceleration of the power-driven vehicle when coupled to
an unbraked trailer, in m/s?,
dm = maximum mean fully developed deceleration of the power-driven vehicle alone achieved
during the Type-0 test with engine disconnected, in m/s?,
Pm = mass of the power-driven vehicle (laden),

Pr = maximum mass of an unbraked trailer which may be coupled, as declared by the power-

driven vehicle manufacturer.

2.2. Secondary braking system

2.2.1. The secondary braking system, even if the control which actuates it is also used for other
braking functions, shall give a stopping distance not exceeding the following values and a mean
fully developed deceleration not less than the following values:

Category M2, Ms: 0.15 v + (2v%/130) (the second term corresponds to a mean fully developed
deceleration dm = 2.5 m/s?)

Category N: 0.15 v + (2v?/115) (the second term corresponds to a mean fully developed
deceleration dm = 2.2 m/s?)

2.2.2. If the control is manual, the prescribed performance shall be obtained by applying to the
control a force not exceeding 60 daN and the control shall be so placed that it can be easily and
quickly grasped by the driver.

2.2.3. If it is a foot control, the prescribed performance shall be obtained by applying to the

control a force not exceeding 70 daN and the control shall be so placed that it can be easily and

quickly actuated by the driver.
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2.2.4. The performance of the secondary braking system shall be checked by the Type-0 test with
engine disconnected from the following initial speeds:

Moz: 60 km/h Ms: 60 km/h

Ni: 70 km/h N2: 50 km/h N3: 40 km/h

2.2.5. The secondary braking effectiveness test shall be conducted by simulating the actual failure
conditions in the service braking system.

2.2.6. For vehicles employing electric regenerative braking systems, the braking performance
shall additionally be checked under the two following failure conditions:

2.2.6.1. For a total failure of the electric component of the service braking output.

2.2.6.2. In the case where the failure condition causes the electric component to deliver its
maximum braking force.

2.3. Parking braking system

2.3.1. The parking braking system shall, even if it is combined with one of the other braking

systems, be capable of holding the laden vehicle stationary on an 18 per cent up or down-gradient.

2.3.2. On vehicles to which the coupling of a trailer is authorized, the parking braking system of
the towing vehicle shall be capable of holding the combination of vehicles stationary on a 12 per
cent up or down-gradient.

2.3.3. If the control is manual, the force applied to it shall not exceed 60 daN.

2.3.4. If it is a foot control, the force exerted on the control shall not exceed 70 daN.

2.3.5. A parking braking system which has to be actuated several times before it attains the
prescribed performance is admissible.

2.3.6. To check compliance with the requirement specified in paragraph 5.2.1.2.4. of this
Regulation, a Type-0 test shall be carried out with the engine disconnected at an initial test speed
of 30 km/h. The mean fully developed deceleration on application of the control of the parking
brake system and the deceleration immediately before the vehicle stops shall not be less than 1.5

m/s?. The test shall be carried out with the laden vehicle.
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The force exerted on the braking control device shall not exceed the specified values.

2.4. Residual braking after transmission failure

2.4.1. The residual performance of the service braking system, in the event of failure in a part of

its transmission, shall give a stopping distance not exceeding the following values and a mean
fully developed deceleration not less than the following values, using a control force not
exceeding 70 daN, when checked by the Type-0 test with the engine disconnected from the

following initial speeds for the relevant vehicle category:

Stopping distance (m) and mean fully developed deceleration (dm) [m/s?]

Vehicle v Stopl:z%) (::ils\ltance du Stogii;i (]i;:;;nce du
Category |[km/h] [m] [m/s?] [m] [m/s?]
M2 60 0.15v +(100/30) - (v¥/130) (1.5 0.15v +(100/25) - (v¥/130)  [1.3
M; 60 0.15v +(100/30) - (v¥/130) |1.5 0.15v +(100/30) - (v¥/130) |1.5
N1 70 0.15v +(100/30) - (v¥/115) |[1.3 0.15v +(100/25) - (v¥/115) |1.1
N2 50 0.15v +(100/30) - (v¥/115) |1.3 0.15v +(100/25) - (v¥/115) |1.1
INE 40 0.15v +(100/30) - (v¥/115) (1.3 0.15v +(100/30) - (v¥/115) [1.3

2.4.2. The residual braking effectiveness test shall be conducted by simulating the actual failure

conditions in the service braking system.
3. Performance of braking systems of vehicles of category O
3.1. Service braking system

3.1.1. Provision relating to tests of vehicles of category O;:

Where the provision of a service braking system is mandatory, the performance of the

system shall meet the requirements laid down for vehicles of categories O, and Os.

3.1.2. Provisions relating to tests of vehicles of categories O, and Os:
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3.1.2.1. If the service braking system is of the continuous or semi-continuous type, the
sum of the forces exerted on the periphery of the braked wheels shall be at least x per

cent of the maximum stationary wheel load, x having the following values:

X [per cent]

Full trailer, laden and unladen: 50
Semi-trailer, laden and unladen: 45
Centre-axle trailer, laden and unladen: 50

3.1.2.2. If the trailer is fitted with a compressed-air braking system, the pressure in the
supply line shall not exceed 700 kPa during the brake test and the signal value in the
control line shall not exceed the following values, depending on the installation:

(a) 650 kPa in the pneumatic control line;

(b) A digital demand value corresponding to 650 kPa (as defined in ISO 11992:2003
including ISO 11992-2:2003 and its Amd.1:2007 in the electric control line.

The test speed is 60 km/h. A supplementary test at 40 km/h shall be carried out with the
laden trailer for comparison with the Type-I test result.

3.1.2.3. If the braking system is of the inertia type, it shall comply with the requirements
of Annex 12 to this Regulation.

3.1.2.4. In addition, the vehicles shall undergo the Type-I test or alternatively a Type-III
test in the case of an O; trailer.

3.1.2.5. In the Type-I or the Type-III test of a semi-trailer, the mass braked by the latter's

axle(s) must correspond to the maximum axle load(s) (not including the king pin load).

3.1.3. Provisions relating to tests of vehicles of category Os:
3.1.3.1. If the service braking system is of the continuous or semi-continuous type, the

sum of the forces exerted on the periphery of the braked wheels shall be at least x per
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cent of the maximum stationary wheel load, x having the following values:

X [per cent]

Full trailer, laden and unladen: 50
Semi-trailer, laden and unladen: 45
Centre-axle trailer, laden and unladen: 50

3.1.3.2. If the trailer is fitted with a compressed air braking system, the pressure in the
control line shall not exceed 650 kPa and the pressure in the supply line shall not exceed
700 kPa during the brake test. The test speed is 60 km/h.

3.1.3.3. In addition, the vehicles shall undergo the Type-III test.

3.1.3.4. In the Type-III test of a semi-trailer, the mass braked by the latter's axle(s) shall
correspond to the maximum axle load(s).

3.2. Parking braking system

3.2.1. The parking braking system with which the trailer is equipped shall be capable of
holding the laden trailer stationary, when separated from the towing vehicle, on an 18
per cent up or down-gradient. The force applied to the control device shall not exceed
60 daN.

3.3. Automatic braking system

3.3.1. The automatic braking performance in the event of a failure, as described in
paragraph 5.2.1.18.3. of this Regulation, when testing the laden vehicle from a speed of
40 km/h, shall not be less than 13.5 per cent of the maximum stationary wheel load.
Wheel-locking at performance levels above 13.5 per cent is permitted.

4. Response time

4.1. Where a vehicle is equipped with a service braking system which is totally or

partially dependent on a source of energy other than the muscular effort of the driver,
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the following requirements shall be satisfied:

4.1.1. In an emergency manoeuvre, the time elapsing between the moment when the
control device begins to be actuated and the moment when the braking force on the least
favourably placed axle reaches the level corresponding to the prescribed performance
shall not exceed 0.6 seconds.

4.1.2. In the case of vehicles fitted with compressed-air braking systems, the
requirements of paragraph 4.1.1. above are considered to be satisfied if the vehicle
complies with the provisions of Annex 6 to this Regulation.

4.1.3. In the case of vehicles fitted with hydraulic braking systems, the requirements of
paragraph 4.1.1. above are considered to be satisfied if, in an emergency manoeuvre, the
deceleration of the vehicle or the pressure at the least favourable brake cylinder, reaches

a level corresponding to the prescribed performance within 0.6 seconds.

Annex 4 - Appendix

Procedure for monitoring the state of battery charge

This procedure is applicable to vehicle batteries used for traction and regenerative
braking.

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

1. Procedure

1.1. If the batteries are new or have been subject to extended storage, they shall be
cycled as recommended by the manufacturer. A minimum 8-hour soak period at ambient
temperature shall be allowed after completion of cycling.

1.2. A full charge shall be established using the manufacturer’s recommended charging
procedure.

1.3. When the braking tests of paragraphs 1.2.11., 1.4.1.2.2., 1.5.1.6., and 1.5.3.1.3. of
Annex 4 are conducted the watt-hours consumed by the traction motors and supplied by

the regenerative braking system shall be recorded as a running total which shall then be
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used to determine the state of charge existing at the beginning or end of a particular test.

1.4. To replicate a level of state of charge in the batteries for comparative tests, such as
those of paragraph 1.5.3.1.3., the batteries shall be either recharged to that level or
charged to above that level and discharged into a fixed load at approximately constant
power until the required state of charge is reached. Alternatively, for vehicles with
battery powered electric traction only, the state of charge may be adjusted by running
the vehicle. Tests conducted with a battery partially charged at their start shall be

commenced as soon as possible after the desired state of charge has been reached.
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