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Paragraph 2.5., delete the words "but controlled by hint

Insert a new paragraph 2.14., to read:

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

Paragraphs 2.14. to 2.19. (former), renunber as paragraphs 2.15. to 2. 20

Par agraph 2.20. (forner), should be del et ed

Paragrpah 2.20.1. (forner), renunber as paragraph 2.21., and anmend to read

"2.21. "El ectric regenerative braking" means a braking system which, during
decel eration, provides for the conversion of vehicle kinetic energy into
el ectrical energy."

Paragraphs 2.20.2. to 2.20.6. (forner), renunber as paragraphs 2.21.1. to 2.21.5

Paragraphs 2.21. to 2.27.3. (forner), renunber as paragraphs 2.22. to 2.28.3.

| nsert new paragraphs 2.29. and 2.30., to read:

"2.29. “Aut omati cal | y commanded braki ng” neans a function within a conpl ex
el ectroni c control systemwhere actuation of the braking systen(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 infornation

2. 30. “Sel ective braking” means a function within a conplex electronic contro
system where actuation of individual brakes is nmade by automatic nmeans in
whi ch vehicle retardation is secondary to vehicle behavi our mnodification

Paragraph 5.1.3.6., anmend to read

".... not delay the braking functions: the power supply, provided by the
| SO 7638 connection, shall be exclusively for braking and runni ng gear
functions and that required for the transfer of trailer related
information not transmtted by the electric control |ine, however, in al
cases the provisions of paragraph 5.2.2.18. of this Regul ati on shall
apply. The power supply for other functions shall use other neasures.”

Insert a new paragraph 5.1.5., to read:

"5.1.5. The requirenents of annex 18 shall be applied to the safety aspects of
all conplex el ectronic vehicle control systens which provide or formpart
of the control transm ssion of the braking function included those which
utilise the braking systen(s) for automatically comranded braki ng or
sel ecti ve braking.

However, systens or functions, which use the braking systemas the neans
of achi eving a higher |evel objective, are subject to annex 18 only
insofar as they have a direct effect on the braking system [If such
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systens are provided, they must not be deactivated during type approval
testing of the braking system”

Paragraphs 5.2.1.7. to 5.2.1.7.2., anmend to read

"5.2.1.7. The service braking systemshall act on all wheels of the vehicle and
shall distribute its action appropriately anong the axles

5.2.1.7. 1. In the case of vehicles with nore than two axles, in order to avoi d wheel -
| ocki ng or glazing of the brake |inings, the brake force on certain axles
may be reduced to zero automatically when carrying a nuch reduced | oad,
provided that the vehicle neets all the performance requirenents
prescribed in annex 4 to this Regul ation

5.2.1.7. 2. In the case of M and N, category vehicles with electric regenerative
braki ng systems of category B, the braking input from other sources of
braki ng, may be suitably phased to allow the electric regenerative braking
system al one to be applied, provided that both the foll ow ng conditions
are net:"

Insert a new paragraphs 5.2.1.7.2.1. and 5.2.1.7.2.2., including their correspondi ng
footnote */, to read:

"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 autonmatically conpensated by
appropriate variation in the phasing relationship as long as the
requirenents */ of one of the followi ng annexes to this Regulation are
satisfied:

Annex 4, paragraph 1.3.2., or
Annex 13 paragraph 5.3. (including the case with the electric notor
engaged), and

5.2.1.7.2.2. Werever 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
braki ng system by additi onal vehicle test procedures."

Paragraph 5.2.1.8., amend to read (footnote 5/ should be del eted):

“5.2.1.8. The action of the service braking systemshall be distributed between the
wheel s of one and the sane axle symretrically in relation to the
| ongi tudi nal nedi an pl ane of the vehicle. Conpensation and functions, such
as anti-lock, which may cause deviations fromthis symetrica
di stribution, shall be declared.”
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Par agraph 5.2.1

10., anend to read

"5.2.1. 10.

Paragraph 5.2.1

The service, secondary and parking braking systens nust act on braking
surfaces connected to the wheel s through conponents of adequate strength

Wiere braking torque for a particular axle or axles is provided by both a
friction braking systemand an electrical regenerative braking system of
category B, disconnection of the |atter source is permtted, providing
that the friction braking source renai ns pernmanently connected and able to
provide the conpensation referred to in paragraph 5.2.1.7.2.1

However in the case of short disconnection transients, inconplete
conpensation is accepted, but within 1 s, this conpensation shall have
attained at |least 75 per cent of its final value

Neverthel ess, in all cases the permanently connected friction braking
source shall ensure that both the service and secondary braking systens
continue to operate with the prescribed degree of effectiveness.

Di sconnection of the braking surfaces of the parking braking system shal
be pernitted only on condition that the disconnection is controlled
exclusively by the driver fromhis driving seat, by a systemincapabl e of
bei ng brought into action by a |eak."

21., anend to read:

Paragraph 5.2.1

R for the purpose of vehicle stabilization.”

25., anend to read

"5.2.1.25

Par agraph 5.2.1.

Additional requirements for vehicles of categories M, M, N and category
N, < 5 tonnes equipped with an electric regenerative braking system"

25.1., anend to read:

"5.2.1.25. 1.

Par agraph 5.2.1

Vehicles fitted with an electric regenerative braking systemof category
A"

25.2., anmend to read:

"5.2.1.25. 2.

Par agraph 5.2.1.

Vehicles fitted with an electric regenerative braking system of category
B. "

25.2.1., anend to read:

"5.2.1.25.2. 1.

Par agraph 5.2.1.

It shall not be possible to disconnect, partially or totally, one part of
the service braking systemother than by automati c neans. This should not
be construed as a departure fromthe requirenents of paragraph 5.2.1.10."

25.2.3., anend to read:

"5.2.1.25.2.3.

For vehicles fitted with an electric regenerative braking system of both
categories ..... "



Par agr aph 5. 2. 2.

TRANS/ WP. 29/ 793
page 5

5., amend to read (footnote 7/ should be deleted):

5.2.2.5

Par agr aph 5. 2. 2.

The action of the service braking systemshall be distributed between the
wheel s of one and the sane axle symretrically in relation to the

| ongi tudi nal nedi an pl ane of the vehicle. Conpensation and functions, such
as anti-lock, which may cause deviations fromthis synmmetrica

di stribution, shall be declared.

14., anend to read

“5.2.2. 14

Par agr aph 5. 2. 2.

Wiere the auxiliary equipment is supplied with energy fromthe service
braki ng system the service braking systemshall be protected to ensure
that the sumof the braking forces exerted at the periphery of the wheels
shall be at |east 80 percent of the value prescribed for the rel evant
trailer as defined in paragraph 3.1.2.1. of annex 4 to this Regulation
This requirenent shall be fulfilled under both of the followi ng operating
condi tions:

During operation of the auxiliary equipment; and

In the event of breakage or | eakage fromthe auxiliary equipnment, unless
such breakage or |eakage affects the control signal referred to in
paragraph 6. to annex 10 to this Regulation, in which case the performance

requi renents of that paragraph shall apply.”

14. 1., anend to read:

“5.2.2.14. 1.

Annex 2

The above provisions are deermed to be fulfilled when the pressure in the
service brake storage device(s) is maintained at a pressure of at |east 80
percent of the control |ine demand pressure or equival ent digital demand
as defined in paragraph 3.1.2.2. of annex 4 to this Regulation.”

Insert a newitem14.13., to read

“14.13.

Annex 4,

Par agr aph 1. 2. 8.

"1.2.8.

Par agraph 1.2.9.

"1.2.9.

Adequat e docunentation according to annex 18 was supplied in respect of
the followi ng systen(s):

, anend to read

For vehicles powered conpletely or partially by an electric notor (or
notors), pernanently connected to the wheels, all tests nust be carried
out with the notor(s) connected."

, amend to read

For vehicles as described in paragraph 1.2.8. above, fitted with an
electric regenerative braking system..... "



TRANS/ WP. 29/ 793
page 6

Insert a new paragraph 1.2.11., to read

“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 i ndependent external charging system these batteries shall,
during braking performance testing, be at an average of not nore 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 nmay receive some recharge during
the tests, to keep themin the required state of charge range.”

Paragraph 1.3.2., anend to read

...... and O, on a road on which adhesion
is reduced, nust neet the relevant requirenents of annex 10 and/or annex
13 to this Regulation."

Insert a new paragraph 1.3.2.1. (including a new footnote 2/) to read:

"1.3.2. 1. In the case of a braking systemaccording to paragraph 5.2.1.7.2., where
the braking for a particular axle (or axles) is conprised of nore than one
source of braking torque, and any individual source can be varied with
respect to the other(s), the vehicle shall satisfy the requirenents of
annex 10, or alternatively, annex 13 under all relationships permtted by
its control strategy. 2/

2/ The manufacturer shall provide the Technical Service with the famly of braking
curves permtted by the automatic control strategy enployed. These curves may be verified
by the Technical Service."

Paragraph 1.4.1.2.2., anmend to read (including the addition of a new footnote 3/):

in annex 2 of this Regul ation

In the case of a vehicle equipped with an electric regenerative braking
system the requirenents 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.

Cat egory B. The contribution of the electric regenerative braking
systemto the braking force generated shall not exceed
that mninmum|evel guaranteed by the system design

This requirement is deened to be satisfied if the batteries are at one of
the following state of charge conditions where state of charge 3/ is
determ ned by the method set out in appendix 1 to this annex:

at the maxi num charge | evel as recommended by the manufacturer in the
vehicl e specification, or
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at a level not less than 95 per cent of the full charge |evel, where the
manuf act urer has nade no specific recomrendation, or

at the maxi num | evel which results fromautonatic charge control on the
vehi cl e.

with the technical service, state of charge assessnent will not be

required for vehicles, which have an on-board energy source for charging the traction
batteries and the neans for regulating their state of charge."

Par agraph 1.5.1.

6., amend to read

“1.5.1.6

I nsert a new par

For vehicles not having sufficient autonony to carry out the cycles of
heating of the brakes, the tests shall be carried out by achieving the
prescri bed speed before the first braking application and thereafter by
usi ng the maxi mum accel eration available to regain speed and t hen braki ng
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.”

agraph 1.5.1.8., to read

"1.5.1.8

Par agraph 1.5. 3.

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
el ectric regenerative braking system does not exceed the m ni mum

guar ant eed by the system design

This requirenent is deened 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."

1.2., anend to read

"1.5.3.1. 2.

Insert a new par

For vehicles fitted with an electric regenerative braking system...."

agraph 1.5.3.1.3., to read:

"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 maxi num 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 conparison, the Type-0 test with cold brakes shall be repeated from
this sane speed and with a simlar electric regenerative braking
contribution, as set by an appropriate state of battery charge, as was
avai | abl e during the hot performance test.

Recondi tioning of the linings shall be permtted 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."
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Paragraph 1.5.3.1.3. (forner), renunber as paragraph 1.5.3.1.4.

Par agraph 1.5.3.3., should be del et ed.

Paragraphs 2.2.6. to 2.2.6.2., anend to read:

"2.2.6. For vehicles enploying electric regenerative braking systens, the braking
performance shall additionally be checked under the two following failure
condi tions:

2.2.6.1. For a total failure of the electric conponent of the service braking
out put .
2.2.6.2. In the case where the failure condition causes the electric conponent to

deliver its nmaxi mum braking force."

Insert a new appendix 1 to annex 4, to read

“Annex 4 - Appendix 1

PROCEDURE FOR MONI TORI NG THE STATE COF BATTERY CHARGE

This procedure is applicable to vehicle batteries used for traction and regenerative
br aki ng.

The procedure requires the use of a bi-directional DC Watt-hour neter
1. Procedur e

1.1 If the batteries are new or have been subject to extended storage, they
shall be cycled as recommended by the manufacturer. A mnimm8 hour soak
period at anbient tenperature shall be allowed after conpletion of
cycling.

1.2 A full charge shall be established using the manufacturer’s recomended
chargi ng procedure

1.3. Wien 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 consunmed by the traction
nmotors and supplied by the regenerative braking systemshall be recorded as
a running total which shall then be used to deternmine the state of charge
exi sting at the beginning or end of a particular test.
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To replicate a |l evel of state of charge in the batteries for conparative
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 |evel and discharged into a
fixed | oad at approxinately constant power until the required state of
charge is reached. Alternatively, for vehicles with battery powered el ectric
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
comrenced as soon as possible after the desired state of charge has been
reached.”

Annex 5, anmend to read:

“Annex 5

ADDI TI ONAL PROVI SI ONS APPLI CABLE TO CERTAI N VEHI CLES
AS SPECI FI ED I N THE ADR

This Annex applies to certain vehicles for which the European Agreenent
concerning the International Carriage of Dangerous Goods by Road (ADR)
contains specific requirenents as concerns anti-lock and endurance braking

Power -driven vehicles and trailers intended for use as transport units for
dangerous goods shall fulfil all relevant technical requirenents of this
Regul ation. In addition, the follow ng technical provisions shall apply as

Trailers of category O, shall be equipped with category A anti-|ock systens

Power - dri ven vehicl es having a maxi num mass exceedi ng 16 tonnes, or
authorized to tow a trailer of category O, shall be fitted with an endurance
braki ng system accordi ng to paragraph 2.14. of this Regul ati on which

The endurance braking control configurations shall be froma type described

1. SCOPE

per f or nance.
2. REQUI REMENTS
2.1 Ceneral provisions

appropri ate.
2. 2. Anti-lock braking systemof trailers
2.2.1

as defined in annex 13 of this Regul ation.
2. 3. Endur ance braki ng system
2.3.1

conplies with the foll ow ng requirenents:
2.3.1.1

in paragraphs 2.14.2.1. to 2.14.2.3. of this Regulation.
2.3.1.2

In the case of an electrical failure of the anti-lock system integrated or
conbi ned endurance braki ng systens shall be switched of f automatically.
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2.3.1.3. The effectiveness of the endurance braking systemshall be controlled by the
anti-lock braking systemsuch that the axl e(s) braked by the endurance
braki ng system cannot be | ocked by that system at speeds above 15 kni h.
However, this requirement shall not apply to that part of the braking system
constituted by the natural engine braking.

2.3.1. 4. The endurance braki ng systemshall conprise several stages of effectiveness,
including a | ow stage appropriate for the unladen condition. Were the
endur ance braki ng systemof a power-driven vehicle is constituted by its
engine, the different gear ratios shall be considered to provide the
different stages of effectiveness.

2.3.1.5. The performance of the endurance braking systemnust be such that it fulfils
the requirenents of paragraph 1.8. of annex 4 to this Regulation (Type-11 A
test), with a | aden vehicle mass conprising the | aden nass of the notor
vehicle and its authorized maxi numtowed nass but not exceeding a total of
44 tonnes.

2.3.2. If atrailer is equipped with an endurance braking systemit shall fulfil
the requirenments of paragraphs 2.3.1.1. to 2.3.1.4. above as appropriate.”

Annex 10,

Paragraph 3.1.4.5., anend to read:

"3.1.4.5. For vehicles fitted with an electric regenerative braking

Annex 12,

Paragraph 2.2.18., anmend the reference to "paragraph 9.4.1.", to read "paragraph 9.4."

I nsert new paragraphs 2.2.19.1. and 2.2.19.2., to read:

"2.2.19.1. sy,: stroke of naster cylinder in nillimetres according to figure 8;

2.2.19. 2. s" 1: spare travel of master cylinder in nmillimetres at piston rod
according to figure 8;"

Paragraphs 2.2.23. and 2.2.23.1., anend to read:

"2.2.23. MF: Braki ng torque as specified by the manufacturer according to
paragraph 5. of appendix 3. This braking torque shall produce a
braking force of at |east the prescribed braking force B*;

2.2.23. 1. M- Test braking torque in the case when no overload protector is fitted
(according to paragraph 6.2.1.);"

Insert new paragraphs 2.2.26. to 2.2.28., to read:

"2.2.26. M: Maxi mum braki ng torque up to the maxi num perm ssible travel s, or up
to the maxi mum perm ssible fluid volume V, when the trail er noves
rearward (including rolling resistance = 0.01-g- Gy);
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2.2.27. S: Maxi mum permi ssible travel at brake control |ever when the trailer
noves rearward;

2.2.28. V! Maxi mum perm ssi bl e fluid vol une absorpti on of one braking wheel
when the trailer noves rearward;"

Paragraphs 2.3.5. and 2.3.6., anend to read:

"2.3.5. P: force applied to brake control lever; (see Figure 4 of appendix 1 to
t hi s annex);

2.3.6. Py: Brake-retraction force when the trailer noves forward; i.e., in

graph M= f(P), the value of the force P at the point of
intersection of the extrapolation of this function with the abscissa
(see Figure 6 of appendix 1 to this annex);"

Insert a new paragraph 2.3.6.1., to read:

"2.3.6.1. P,,: brake-retraction force when the trailer noves rearward (see Figure 6
of appendix 1 to this annex);"

Paragraph 2.3.7., anend to read:

"2.3.7. P Force applied to brake control |ever to produce the braking
force B*;"

I nsert new paragraphs 2.3.8. to 2.3.9.1., to read:

"2.3.8. PT: test force according to paragraph 6.2.1.;
2.3.9. r: characteristic of brake when the trailer noves forward as defi ned
by:
M=r1 (P- Py
2.3.9. 1. rr: characteristic of brake when the trailer noves rearward as defi ned
by:

M =1 (P - Py)"

r

Paragraph 2.4.6., anend to read:

"2.4.6. Po: retraction pressure in brake cylinder when the trailer noves
forward; i.e., in graph M= f(p), the value of the pressure p at the
poi nt of intersection of the extrapolation of this function with the
absci ssa (see Figure 7 of appendix 1 to this annex);"

Insert a new paragraph 2.4.6.1., to read:

"2.4.6. 1. Por: brake retraction pressure when the trailer noves rearward (see
Figure 7 of appendix 1 to this annex);"

Paragraph 2.4.7., anend to read:
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"2.4.7. p*:

Hydraulic pressure in brake cylinder to produce the braking force
B*; "

Insert new paragraphs 2.4.8. to 2.5.9., to read

"2.4.8. P, Test pressure according to paragraph 6.2. 1.

2.4.9. r' characteristic of brake when the trailer noves forward as defined
by:

M=r1" (p - Po)

2.4.9.1 r'ﬁ characteristic of brake when the trailer noves rearward as defined
by:

M = r. (Pr - Por)

2.5. Synbols with respect to the braking requirenents relating to
overl oad protectors

2.5. 1. Dsp Application force at input side of the control device, at which the
overl oad protector is activated

2.5.2. Mp: Brake torque at which the overload protector is activated (as
decl ared by the nmanufacturer)

2.5.3. Mrop: M nimumtest braking torque in the case when an overl oad protector
is fitted (according to paragraph 6.2.2.2.)

2.5.4. Pop min: Force applied to the brake at which the overload protector is
activated (according to paragraph 6.2.2.1.)

2.5.5. Pop max: Maxi num force (when the coupling head is pushed fully home) which is
applied by the overload protector to the brake (according to
paragraph 6.2.2.3.)

2.5.6. Pop min. Pressure applied to the brake at which the overload protector is
activated (according to paragraph 6.2.2.1.)

2.5.7. Pop max. Maxi num hydraulic pressure (when the coupling head is pushed fully
home) which is applied by the overload protector to the brake
actuator (according to paragraph 6.2.2.3.)

2.5.8. Prop: M nimumtest brake force in the case when an overload protector is
fitted (according to paragraph 6.2.2.2.)

2.5.9. Prop: M nimumtest brake pressure in the case when an overl oad protector

is fitted (according to
paragraph 6.2.2.2.)"
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Par agraph 3.6., anend to read:

"3. 6. Inertia braking systens nay incorporate overload protectors. They may not
be activated at a force of less than D,, = 1.20* (when fitted at the

control device) or at a force of |ess then Pop =1.2%* or at a
pressure of less than p,, = 1.2p* (when fitted at the wheel brake)

whereas the force P* or the pressure p* corresponds to a braking
force of B = 0,5 9-Ggo."

| nsert new paragraphs 5.4.4. to 5.4.6., to read:

"5.4. 4. surface area of piston in nmaster cylinder Fy, as referred to in
paragraph 2.2.4. of this annex.

5.4.5. stroke of master cylinder sy, neasured in mllinetres, as referred
to in paragraph 2.2.19.1. of this annex.

5. 4. 6. spare travel of master cylinder s",,, measured in nillinmetres, as
referred to in paragraph 2.2.19.2. of this annex."

Paragraph 6.1, anmend to read:

"6. 1. In addition to the brakes to be checked, the manufacturer shall submt to
the Technical Service conducting the tests draw ngs of the brakes
showi ng the type, dinensions and material of the essential
conmponents and the make and type of the linings. |In the case of
hydraul i c brakes, these drawi ngs shall show the surface area Fgr; of
the brake cylinders. The manufacturer shall also specify the
braking torque M and the mass Gy, referred to in paragraph 2.2.4. of
this annex."

Paragraphs 6.2. to 6.2.2.2., anend to read:

"6. 2. Testing conditions

6.2.1. In the case when an overload protector is neither be fitted nor
intended to be fitted within the inertia (overrun) braking system
the wheel brake shall be tested with the follow ng test forces or
pressures:

Pr = 1.8 P or pr = 1.8 p* and My = 1.8 M respectively.

6.2.2. In the case when an overload protector is fitted or intended to be
fitted within the inertia (overrun) braking system the wheel brake
shall be tested with the following test forces or pressures:

6.2.2.1. The m ni mrum desi gn val ues for overload protector shall be specified
by the nmanufacturer and shall not be | ess than

Pop =1.2 P* or pop = 1.2 p*
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6.2.2.2. The m nimumtest force PTop or the mninumtest pressure PT,, and t he
mni num test torque M, are:

P =1.1x1.2 P or pTOp =1.1x1.2 p* ,

Top

and Mop, = 1.1 x1.2 M"

Insert a new paragraph 6.2.2.3., to read:

"6.2.2.3. The maxi mum val ues (Pyp max OF Po_pmx) fOr the overload protector
shal | be specified by the manufacturer and shall not be nore than Pr
or pr."

Paragraphs 7.2.3. to 7.2.3.2., should be del et ed.

Insert new paragraphs 7.3. to 7.5., to read:

"7.3. In the case of nechanical brakes, the follow ng shoul d be determ ned:
7.3.1. reduction ratio ig (see Figure 4 of appendix 1 to this annex)
7.3.2. Force P* for M

7.3.3. The braking torque M as a function of the force P* applied to the

control lever in mechanical-transnission systens. The rotational
speed of the braking surfaces shall correspond to an initial vehicle
speed of 60 knmih when the trailer moves forward and 6 km h when the
trailer noves rearward. The follow ng shall be derived fromthe
curve obtained fromthese neasurenents (see Figure 6 of appendix 1
to this annex):

7.3.3. 1. The brake-retraction force PO and the characteristic value rwhen the
trailer noves forward

7.3.3.2. The brake-retraction force Por and the characteristic
val ue rr when the trail er noves rearward

7.3.3.3. Maxi mum braki ng torque M up to the maxi mum permi ssible travel s,
when the trailer noves rearward (see Figure 6 of appendix 1 to this
annex)

7.3.3.4. Maxi mum perm ssible travel at brake control |ever when the trailer

noves rearward (see Figure 6 of appendix 1 to this annex)
7.4. In the case of hydraulic brakes, the follow ng shoul d be determ ned:

7.4.1. Reduction ratio ig' (see Figure 8 of appendix 1 to this annex)

7.4.2. Pressure p* for M
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The braking torque M as a function of the pressure p* applied to the
control lever in nmechanical-transmi ssion systens. The rotationa
speed of the braking surfaces shall correspond to an initial vehicle
speed of 60 knmih when the trailer noves forward and 6 knmih when the
trailer noves rearward. The follow ng shall be derived fromthe
curve obtained fromthese neasurenents (see Figure 7 of appendix 1 to
this annex):

The retracti on pressure P, and the characteristic r' when the trailer
nmoves forward

The retracti on pressure P, and the characteristic r.. when the
trailer noves rearward

Maxi mum braki ng torque M up to the nmaxi num perm ssible fluid vol une
V, when the trailer noves rearward (see Figure 7 of appendix 1 to this
annex)

Maxi mum permi ssible fluid vol ume absorption Vrof one braki ng whee
when the trailer noves rearward (see figure 7 of appendix 1).

Surface area of piston in brake cylinder Fm.

Al ternative Procedure for Type-I| test

The Type-1 test according to annex 4, paragraph 1.5. has not to be
carried out on a vehicle submtted for type approval if the braking
system conponents are tested on an inertia test bench to neet the
prescriptions of annex 4, paragraphs 1.5.2. and 1.5.3.

The alternative procedure for the Type-lI test shall be carried out in
accordance to the provisions laid down in annex 11, appendix 2
paragraph 3.5.2. (in analogy also applicable for disc brakes)."

amend to read

Par agraph 9.4. 2.,

The effective (useful) travel of control s' shall be determnined for

single and multi-axle trailers as follows:"
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Annex 12, appendix 1, figures 6,7 and 8, anmend to read

M| Fi 6
igure 6 :
MECHANICAL BRAKE
{see paragraph 2 af this annex)
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M ,
Figure 7 :
HYDRAULIC BRAKE
|see paragraph 2 of this annex|
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Figure 8: HYDRAULIC-TRANSMISSION BRAKING SYSTEM

( see paragraph 2 of this annex )
1.2 Control device 1.4 Brakes
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Annex 12, appendi x 2,
ltem 8.2., anend to read:
8.2.1. with hydraulic transni ssion device 1/
in =from......... to ... 2/
Frig = oot cnf
travel of master cylinder SHZ" .................... mm
spare travel of master cylinder s",, .............. md'
I[tem9.6., amend to read:
"9.6. Loss of travel and spare travel:
where the position of the drawi ng device
has an effect s, 1/ = ... . . mm
with a hydraulic-transm ssion device
S" U =8t Xin T '
Annex 12, appendi x 3,
Itens 4. and 5., amend to read:
"4. Per i ssi bl e ‘ maxi mum mass’ per wheel GBO T kg
5. Braking torque M (as specified by the nanufacturer according to
paragraph 2.2.23. of this annex) = ........ Nt

ltem5.1., should be del eted
ltem9.4. A, anend to read:

“9.4. A Retraction pressure
[ JE Ncnt”

o]

Iltem9.7., anmend to read:

“9.7. Force for M

ltem9.7. A, anend to read:

“9.7.A Pressure for M
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ltem9.8. A, anend to read:

“9.8. A Surface area of wheel cylinder
F o= . cnt”

ltem9.9. A, anmend “cnf” to read “cnt”

Insert newitens 9.10., 9.11. and 9.12.2., to read:

“9.10. 1. Servi ce brake perfornmance when reversing (see figures 6 and 7 of appendix 1 to
thi s annex)

9.10. 1. Maxi mum braking torque M = ... L Nm

9.10.1. A Maximumbraking torque M = ... .. ... Nm

9.10. 2. Maxi mum permssible travel s, = ... ... .. . . .. . .. mm

9.10.2. A Maximum pernissible fluid volune absorption V, = ............. cn¥

9.11. Furt her brake characteristics when reversing (see figures 6 and 7 of appendix 1
to this annex)

9.11. 1. Brake-retraction force POr T N

9.11.1. A Brake-retraction pressure Py = N cn?

9.11. 2. Brake characteristic L R m

9.11.2. A, Brake characteristic r'r T m

9.12. Tests as to paragraph 7.5. of this annex (if applicable)(corrected to take
account of the rolling resistance corresponding to 0.01-g- GBO)

9.12.1. Brake test Type O
Test Speed = ... kni h
Braking rati o = ... ... %
Control force = ... N

9.12. 2. Brake test Type |
Test Speed = .. . kni h
Sustained braking ratio = ....... . . . . . . %
Braking time = ... m n
Hot performance = .. ... .. %
(corresponding to ........... % of brake test Type-O0 - see para. 9.12.1 above)

Control fOrCe = ... N
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Annex 12, appendi x 4,

Insert newitens 5.7.5. and 5.7.6., to read:

"5.7.5. RAti O S [i g =
when the trailer noves rearward (shall not exceed s;)

5.7.6. Braki ng torque when the trailer noves rearward including rolling resistance
0.08-9- Gy R = .o Nm (shall
not exceed n xM)”

Insert newitenms 5.8.5. and 5.8.6., to read:

"5.8.5. Ratio S' /Py =
when the trailer noves rearward (shall not exceed V,)

5. 8. 6. Braki ng torque when the trailer nmoves rearward including rolling resistance
0.08-g- Gy R = .o Nm (shal |

not exceed n xM)"

Annex 13,

Paragraph 4.1., footnote 12/, amend to read:

“12/ The manufacturer shall provide the Technical Service with documentation relating to
the controller(s) which follows the format set out in annex 18."

Paragraphs 4.1.1. and 4.1.2., including its corresponding footnote 15/, anend to read:

“4.1. 1. Sensor anonalies, which cannot be detected under static conditions, shall
be detected not |ater than when the vehicle speed exceed 10 kmih. 15/
However, to prevent erroneous fault indication when a sensor is not
generating a vehicle speed output, due to non-rotation of a wheel,
verification may be del ayed but detected not |ater than when the vehicle
speed exceeds 15 knih.

4.1.2. Wien the anti-lock braking systemis energized with the vehicle
stationary, electrically controlled pneurmatic nmodul ator valve(s) shall
cycle at |east once.

15/ The warning signal may |ight up again while the vehicle is stationary, provided that
it is extinguished before the vehicle speed reaches 10 knmih or 15 kmih, as appropriate,
when no defect is present.”



TRANS/ WP. 29/ 793
page 22

Paragraph 5.2.5., anmend by the addition of a new footnote 16/ to read:

“5.2.5. The condition & > 0.75 shall be checked with the vehicle both | aden and
unl aden. 16/ The laden test .....

16/ Until a uniformtest procedure is established, the tests required by this paragraph
may have to be repeated for vehicles equipped with el ectrical regenerative braking
systens, in order to determne the effect of different braking distribution val ues

provi ded by autonatic functions on the vehicle.”

Paragraph 5.3.7., anmend by the addition of a reference to the new footnote 16/, to read

“5.3.7. During the tests provided ...... and during these tests no part of the
(outer) tyres nust cross this boundary. 16/”

Insert a new annex 18, to read:

“Annex 18

SPECI AL REQUI REMENTS TO BE APPLI ED TO THE SAFETY ASPECTS OF
COVPLEX ELECTRONI C VEHI CLE CONTROL SYSTEM5

1. GENERAL

Thi s annex defines the special requirements for docunentation, fault
strategy and verification with respect to the safety aspects of conplex
el ectroni c vehicle control systens (paragraph 2.3. below) as far as this
Regul ation i s concerned.

This annex nmay al so be called, by special paragraphs in this Regul ation
for safety related functions which are controlled by el ectronic systen(s).

Thi s annex does not specify the performance criteria for “The Systenf but
covers the nethodol ogy applied to the design process and the infornmation
whi ch nmust be disclosed to the technical service, for type approva

pur poses

This information shall show that “The Systeni respects, under normal and
fault conditions, all the appropriate performance requirenments specified
el sewhere in this Regul ation

2. DEFI NI TI ONS
For the purposes of this annex,

2.1. “Safety concept” is a description of the neasures designed into the
system for exanple within the electronic units, so as to address system

integrity and thereby ensure safe operation even in the event of an
electrical failure

The possibility of a fall-back to partial operation or even to a back-up
systemfor vital vehicle functions nay be a part of the safety concept.
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“Electronic control systenf means a conbi nation of units, designed to co-
operate in the production of the stated vehicle control function by
el ectroni c data processing

Such systens, often controlled by software, are built fromdiscrete
functional conponents such as sensors, electronic control units and
actuators and connected by transnission |links. They nay include
mechani cal, el ectro-pneumatic or el ectro-hydraulic el enents.

“The Systeni, referred to herein, is the one for which type approval is
bei ng sought.

“Conpl ex el ectronic vehicle control systens” are those el ectronic contro
systens which are subject to a hierarchy of control in which a controlled
function may be over-ridden by a higher |evel electronic contro

systeni function

A function which is over-ridden beconmes part of the conpl ex system

“Hi gher-level control” systens/functions are those which enpl oy
addi tional processing and/ or sensing provisions to nodify vehicle
behavi our by commandi ng variations in the nornmal function(s) of the
vehicl e control system

This all ows conpl ex systems to automatically change their objectives with
a priority which depends on the sensed circunstances.

“Units” are the snallest divisions of system conponents which wll be
considered in this annex, since these conbinati ons of conponents wll be
treated as single entities for purposes of identification, analysis or
repl acenent

“Transm ssion links” are the nmeans used for inter-connecting distributed
units for the purpose of conveying signals, operating data or an energy
suppl y.

This equipnent is generally electrical but may, in some part, be
nmechani cal, pneunatic or hydraulic

“Range of control” refers to an output variable and defines the range
over which the systemis likely to exercise control

“Boundary of functional operation” defines the boundaries of the externa
physical limts within which the systemis able to maintain control

DOCUMENTATI ON

Requi renment s

The manufacturer shall provide a docunentation package which gives access
to the basic design of “The Systeni and the means by which it is linked to
other vehicle systens or by which it directly controls output variables.
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The function(s) of “The Systeni and the safety concept, as laid down by
the manufacturer, shall be expl ai ned

Docurent ati on shall be brief, yet provide evidence that the design and
devel opnent has had the benefit of expertise fromall the systemfields
whi ch are invol ved

For periodic technical inspections, the docunentation shall describe how
the current operational status of “The Systeni can be checked.

3.1.1. Docurnent ati on shall be made available in tw parts

(a) The formal docunentation package for the approval, containing the
material listed in paragraph 3 (with the exception of that of
paragraph 3.4.4.) which shall be supplied to the technical service
at the tine of subm ssion of the type approval application. This
will be taken as the basic reference for the verification process
set out in paragraph 4. of this annex.

(b) Additional naterial and analysis data of paragraph 3.4.4., which
shall be retained by the manufacturer, but nmade open for inspection
at the tinme of type approval

3. 2. Description of the functions of “The Systenf

A description shall be provided which gives a sinple explanation of al
the control functions of “The Systenf and the nethods enpl oyed to achieve
the objectives, including a statenment of the nmechanisn(s) by which contro
i s exercised.

3.2. 1. Alist of all input and sensed variables shall be provided and the
wor ki ng range of these defined.

3.2.2. A list of all output variables which are controlled by “The Systeni shal
be provided and an indication given, in each case, of whether the contro
is direct or via another vehicle system The range of control (paragraph
2.7.) exercised on each such variable shall be defined.

3.2.3. Limts defining the boundaries of functional operation (paragraph 2.8.)
shal | be stated where appropriate to system perfornmance.

3.3. System | ayout and schematics

3.3.1. I nventory of conponents

A list shall be provided, collating all the units of “The Systent and
nmentioni ng the other vehicle systens which are needed to achi eve the
control function in question

An outline schematic showi ng these units in conbination, shall be
provided with both the equipnent distribution and the interconnections
nmade cl ear
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3.4.2.

3.4.3.
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Functions of the units

The function of each unit of “The Systenf shall be outlined and the
signals linking it with other units or with other vehicle systens shall be
shown. This nmay be provided by a | abelled bl ock di agram or ot her
schematic, or by a description aided by such a di agram

| nt erconnecti ons

I nterconnections within “The Systeni shall be shown by a circuit di agram
for the electric transm ssion |links, by a piping diagramfor pneumatic or
hydraul i c transm ssion equi pnent and by a sinplified diagrammatic | ayout
for mechanical |inkages.

Signal flow and priorities

There shall be a cl ear correspondence between these transm ssion |inks
and the signals carried between Units.

Priorities of signals on nmultiplexed data paths shall be stated, wherever
priority may be an issue affecting perfornance or safety as far as this
Regul ation i s concerned.

Identification of units

Each unit shall be clearly and unanbi guously identifiable (e.g. by
mar ki ng for hardware and narking or software output for software content)
to provide correspondi ng hardware and docunentation associ ati on

Wiere functions are conbined within a single unit or indeed within a
single conputer, but shown in multiple blocks in the block diagramfor
clarity and ease of explanation, only a single hardware identification
mar ki ng shal | be used.

The manufacturer shall, by the use of this identification, affirmthat
the equi pment supplied conforms to the correspondi ng docunent.

The identification defines the hardware and software version and, where
the latter changes such as to alter the function of the Unit as far as
this Regulation is concerned, this identification shall also be changed.

Saf ety concept of the manufacturer

The manufacturer shall provide a statenment which affirns that the
strategy chosen to achieve “The Systent objectives will not, under non-
fault conditions, prejudice the safe operation of systens which are
subject to the prescriptions of this Regul ation

In respect of software enployed in “The Systeni, the outline architecture
shal | be expl ai ned and the design nethods and tools used shall be
identified. The manufacturer shall be prepared, if required, to show some
evi dence of the neans by which they deternmined the realisation of the
systemlogic, during the design and devel opnent process.

The Manufacturer shall provide the technical authorities with an

expl anation of the design provisions built into “The Systeni so as to
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3.4.3. 1.

3.4.3.2.

3.4.3.3.

3.4. 4.

3.4.4. 1.

generate safe operation under fault conditions. Possible design
provisions for failure in ‘The Systeni are for exanple:

(a) Fall-back to operation using a partial system
(b) Change-over to a separate back-up system
(c¢) Renoval of the high level function.

In case of a failure, the driver shall be warned for exanpl e by warning
signal or nessage display. Wen the systemis not deactivated by the
driver, eg. by turning the ignition (run) switch to “off”, or by swtching
off that particular function if a special switch is provided for that

pur pose, the warning shall be present as long as the fault condition

persi sts.

If the chosen provision selects a partial perfornmance node of operation
under certain fault conditions, then these conditions shall be stated and
the resulting limts of effectiveness defined.

If the chosen provision selects a second (back-up) means to realise the
vehi cl e control system objective, the principles of the change-over
nmechani sm the logic and | evel of redundancy and any built in back-up
checking features shall be explained and the resulting |imts of back-up
ef fectiveness defi ned.

If the chosen provision selects the renoval of the H gher Level Function,
all the correspondi ng output control signals associated with this function
shall be inhibited, and in such a manner as to limt the transition

di stur bance.

The docurnentation shall be supported, by an anal ysis which shows, in
overall terns, how the systemw || behave on the occurrence of any one of
those specified faults which will have a bearing on vehicle control
performance or safety.

This may be based on a Failure Mbde and Effect Analysis (FMEA), a Fault
Tree Analysis (FTA) or any simlar process appropriate to systemsafety
consi derati ons.

The chosen anal ytical approach(es) shall be established and naintai ned by
the Manufacturer and shall be made open for inspection by the technical
service at the time of the type approval.

Thi s docunmentation shall item se the paraneters being nmonitored and shall
set out, for each fault condition of the type defined in paragraph 3.4.4.
above, the warning signal to be given to the driver and/or to

servi ce/techni cal inspection personnel.

VERI FI CATI ON AND TEST

The functional operation of “The Systeni, as laid out in the docunments
required in paragraph 3., shall be tested as foll ows:
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4.1.2.1
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Verification of the function of “The Systent

As the nmeans of establishing the normal operational |evels, verification
of the perfornmance of the vehicle systemunder non-fault conditions shal
be conducted agai nst the nmanufacturer's basi c benchrmark specification
unless this is subject to a specified perfornance test as part of the
approval procedure of this or another Regul ation

Verification of the safety concept of paragraph 3. 4.

The reaction of “The Systeni shall, at the discretion of the type
approval authority, be checked under the influence of a failure in any

i ndi vi dual unit by applying correspondi ng output signals to electrica
units or nechanical elements in order to sinmulate the effects of interna
faults within the unit.

The verification results shall correspond with the docunmented summary of
the failure analysis, to a level of overall effect such that the safety
concept and execution are confirned as bei ng adequate. ™"



