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A PROPOSAL

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 comon control, whereby
one source may be given priority by phasing back the other
source(s) so as to nake increased control novenent necessary
before they begin to be brought into operation.

Thi s technique may, for exanple, be applied in vehicles equipped
wi t h endurance braking systems or regenerative braking systens."

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

Par agraph 2.20. (forner), should be del eted.

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

"2.21. "El ectric Regenerative Braki ng" means a braking system which
during deceleration, provides for the conversion of vehicle
kinetic energy into electrical 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.

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 -1 ocki ng or glazing of the brake I|inings, the brake
force on certain axles may be reduced to zero autonmatically when
carrying a nuch reduced | oad, provided that the vehicle neets al
the perfornmance requirenments prescribed in annex 4 to this
Regul ati on.

5.2.1.7.2. In the case of M and N; category vehicles with electric
regenerative braking systens of category B, the braking input
from ot her sources of braking, rmay be suitably phased to all ow
the electric regenerative braking systemalone to be applied,
provided that both the follow 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 electrica
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
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relationship as long as the requirements */ of one of the
foll owi ng annexes to this Regul ation are satisfied:

Annex 4, paragraph 1.3.2., or

Annex 13 paaragraph 5.3. (including the case with the electric
not or engaged),

and

Wherever necessary, to ensure that braking rate */ remains
related to the driver’s braking demand, having regard to the
avai | abl e 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
t he service braking system by additional vehicle test procedures.”

Paragraph 5.2.1.10., anend to read:

"5.2.1.10.

The service, secondary and parki ng braki ng systens nust act on
braki ng surfaces connected to the wheels through conponents of
adequat e strength.

Where braking torque for a particular axle or axles is provided
by both a friction braking systemand an el ectrical regenerative
braki ng system of category B, disconnection of the latter source
is permtted, providing that the friction braking source renains
permanently 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 1s, this conpensation shal
have attained at |least 75 per cent of its final val ue.

Nevertheless, in all cases the permanently connected friction
braki ng source shall ensure that both the service and secondary
braki ng systens continue to operate with the prescri bed degree of
ef fecti veness.

Di sconnection of the braking surfaces of the parking braking
system shall be pernmitted only on condition that the

di sconnection is controlled exclusively by the driver fromhis
driving seat, by a systemincapable of being brought into action
by a | eak.

Paragraph 5.2.1.25., anmend to read:

"5.2.1.25.

Addi tional requirenents for vehicles of categories M, M, N and
category N, < 5 tonnes equi pped with an electric regenerative
braki ng system"
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Paragraph 5.2.1.25.1., anend to read:

"5.2.1.25. 1. Vehicles fitted with an electric regenerative braking system
of category A"

Paragraph 5.2.1.25.2., anend to read:

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

Paragraph 5.2.1.25.2.1., anend to read:

"5.2.1.25.2. 1. It shall not be possible to disconnect, partially or totally,
one part of the service braking systemother than by automatic
nmeans. This should not be construed as a departure fromthe
requi renents of paragraph 5.2.1.10."

Paragraph 5.2.1.25.2.3., anmend to read:

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

Annex 4,

Paragraph 1.2.8., anend to read:

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

Paragraph 1.2.9., anend to read:

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

Paragraph 1.3.2., anmend to read:

is reduced, nust neet the rel evant requirenents of annex 10
and/or annex 13 to this Regulation."”
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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 system accordi ng 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 requirements of annex
10, or alternatively, annex 13 under all relationships
permitted by its control strategy 2/."

2/ The manufacturer shall provide the Technical Service with the famly of
braki ng curves pernitted by the autonatic control strategy enployed. These
curves nay be verified by the Technical Service.

Paragraph 1.4.1.2.2., anend to read:

........ in annex 2 of this Regulation

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

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

Category B. The contribution of the electric regenerative
braki ng systemto the braking force generated
shal | not exceed that minimuml evel guaranteed by
t he system design.

This requirenment is deened to be satisfied if the batteries
are at one of the follow ng state of charge conditions:

at the maxi num charge | evel as reconmended by the nanufacturer
in the vehicle specification, or

at a level not less than 95 per cent of the full charge |evel,
where the manufacturer has nmade no specific recomendation, or

at the maxi mum |l evel which results fromautomatic charge
control on the vehicle."



TRANS/ WP. 29/ GRRF/ 2000/ 12
page 6

Paragraph 1.5.1.6., anend to read:

"1.5.1.6. 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 prescribed speed before the first braking
application and thereafter by using the maxi nrum accel eration
avail able to regain speed and then braking successively at the
speed reached at the end of each 45 second cycle duration.”

Insert a new paragraph 1.5.1.7., to read:

"1.5.1.7. For vehicles equi pped 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 m ni nrum guaranteed by the system
desi gn.

This requirenment is deenmed to be satisfied if the batteries
are at one of the state of charge conditions listed in the 4'"
cl ause of paragraph 1.4.1.2.2. above."

Paragraph 1.5.3.1.2., anend to read:

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

Insert a new paragraph 1.5.3.1.3., to read:

"1.5.3.1.3. In the case of vehicles equipped with an electric regenerative
braki ng 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
whi ch can be reached by the vehicle at the end of the brake
heati ng cycles, unless the speed specified in paragraph
1.4.3.2. of this annex can be reached.

For conparison, the Type-0 test with cold brakes shall be
repeated fromthis sane speed and with a simlar electric
regenerative braking contribution, as set by an appropriate
state of battery charge, as was avail able during the hot

per f ormance test.

Recondi tioning of the linings shall be pernitted before the
test is made to conpare this second Type-0 col d 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."

Paragraph 1.5.3.1.3. (fornmer), renunber as paragraph 1.5.3.1.4.

Paragraph 1.5.3.3., should be del eted.
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Paragraphs 2.2.6. to 2.2.6.2., anend to read:

"2.2.6. For vehicles enploying electric regenerative braking systens,
t he braki ng performance shall additionally be checked under
the two following failure conditions:

2.2.6.1. For a total failure of the electric conponent of the service
br aki ng out put .

2.2.6.2. In the case where the failure condition causes the electric
conponent to deliver its maxi mum braking force."

Annex 10,

Paragraph 3.1.4.5., anmend to read:

"3.1.4.5. For vehicles fitted with an electric regenerative braking

Annex 13,

Paragraph 5.2.5., anend by the addition of a new footnote 8/ to read:

"5.2.5. The condition & > 0.75 shall be checked with the vehicle both
[ aden and unladen 8/ . The laden test .....

8/ Until a uniformtest procedure is established, the tests required by this
par agraph nay have to be repeated for vehicles equipped with electrica
regenerative braking systens, in order to deternine the effect of different
braki ng distribution values provided by autonatic functions on the vehicle."

Footnotes, 8/ to 13/ (former) along with the corresponding references to them
renunber as footnotes 9/ to 14/.

Paragraph 5.3.7., anmend by the addition of a reference to the new footnote 8/,
to read:

"5.3.7. During the tests provided ..... and during these tests no part
of the (outer) tyres must cross this boundary 8/."

B. JUSTI FI CATI ON

Many of the brief changes are to nake these paragraphs refer to vehicles, which
have el ectric regenerative braking systens, rather than specific electric
vehicles. This neans that hybrid vehicles (which have engines and electric
notors) will be covered as will electric vehicles powered by fuel cells.
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In order to permit the maxi mumrecovery of kinetic energy in vehicles with
electric traction notors, neans should be allowed for as much light braking as
possi bl e to be achieved using the electric regenerative braking system al one,
rat her than having sone energy converted to heat in friction brakes.

Re. to paragraph 5.2.1.7.2.

To allow this to occur, the friction braking comrands are phased to cone into
play at a higher control nmovenent than would normally be adopted in a friction
only braking system

It is accepted that this phasing situation will be selected so as to permit the
| ow | evel regenerative braking on its own, only up to a preset threshold of
vehicle retardation, since this braking m ght be applied through a single drive
axle. This threshold should be set at a level, which allows the majority of
normal braking applications to be achi eved by regenerative braking al one,

t hereby recovering useful anmounts of vehicle energy.

Re. to paragraph 5.2.1.7.2.1.

It is further recognised that electric regenerative braking torque is subject
to variations depending on speed and battery conditions so that conpensation
has to be provided to maintain, in category B systens, the relationship between
control input and vehicle deceleration. Conpensation will be achieved by
applying friction braking to make up for a fall in regenerative braking torque.
The friction braking source, nornally held off by the phasing setting, is to be
brought, automatically, into conpensating operation by a suitabl e graduated
reduction of the phasing setting. This action is only allowed on the condition
that the friction braking application should respect the braking distribution
requi renents, i.e. be applied to the front axle only or to both axles in a

sui tabl e proportion

Re. to paragraph 5.2.1.7.2.2.

At hi gher braki ng conmands, both sources of braking will, as the phasing
threshol d i s exceeded, be brought into operation whenever necessary to neet the
requi renments of this paragraph

Al systens would be required to automatically apply friction braking to al
axl es of the vehicle once this occurred, but of course, the achieved
deceleration will always be Iimted by the avail able road/tyre adhesion

Thi s paragraph covers the required action under conditions of |ow adhesion
where single axle braking nust be discontinued by setting the phasing to zero
(and possibly, at the choice of the manufacturer, renoving regenerative braking
at the sane tine).
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Re. to paragraph 5.2.1.10.

In certain vehicle operations, such as when neutral is selected, the
regenerative braking notor nmay be di sconnected but the friction source nust

remai n permanently connected. This is still the case where the source is
phased, since it can always be brought into operation by further novenent of
the control. However conpensation renoves the need for such further input to

mai ntain a constant braking level and, in so doing, preserves the pedal feel

It is, in practice, unlikely that conpensation could ensure a disturbance free
braki ng action during gear changi ng, where, synchronous to the disconnection
conpensation would need to be applied and renmoved within a 1s period without
transient errors.

It is recogni sed however, that conpensation should be comenced within such a
short transient since, at the outset, the duration of any drive di sconnection

is unknown. Thus in a short gear changing transient inconplete conpensation
has to be accepted and a response free of any jolt, will be an industry target
for system devel opnent.

Re. to annex 4, paragraph 1.5.3.1.3.

The hot test, which uses a conbination of friction and regenerative braking,
has to be conpared with a repeated Type 0 test nade with cold brakes but al so
with approximately the sanme RGB contribution as used in the hot test. This
repeat is necessary since, only at the time of comrencing the hot test, is the
RGB contribution known.

Because reconditioning the linings is allowed, a battery recharge should be
permtted as this nay be necessary to ensure conpletion of the procedure and
produce the state of charge needed to generate an approxi nately correct RGB
conponent for the Type O repeat test.

(Note: ‘Similar’ and ‘approximately correct’ are ternms used because of the
i mpractical nature of a test in which it is required to achi eve an exact repeat
of an electric regenerative braking conponent used in an earlier test.)




