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| nsert new paragraph 2.20., to read

"2.20.

"Periodically regenerating systenf neans an anti-pollution device (e.g.
catal ytic converter, particulate trap) that requires a periodica
regeneration process in |less than 4,000 km of normal vehicle operation

During cycl es where regeneration occurs, em ssion standards can be
exceeded. |If a regeneration of an anti-pollution device occurs at |east
once per Type | test and that has already regenerated at |east once during
vehicle preparation cycle, it will be considered as a continuously
regenerating systemwhi ch does not require a special test procedure

Annex 13 does not apply to continuously regenerating systens.

At the request of the manufacturer, the test procedure specific to
periodically regenerating systenms will not apply to a regenerative device
if the manufacturer provides data to the type approval authority that,
during cycl es where regenerati on occurs, enissions renmain belowthe
standards given in paragraph 5.3.1.4. applied for the concerned vehicle
category after agreement of the technical service."

Paragraph 5.3.1.4. amend to read (table not nodified):

"5.3.1. 4.

Subj ect to the requirenents of paragraph 5.3.1.5., the test shall be
repeated three tines. The results are multiplied by the appropriate
deterioration factors obtained fromparagraph 5.3.6. and, in the case of
periodically regenerating systens as defined in paragraph 2.20., also nust
be nmultiplied by the factors K, obtained fromannex 13. The resulting
masses of gaseous em ssions and, in the case of vehicles equipped with
conpression-ignition engines, the nass of particul ates obtained in each
test shall be less than the limts shown in the table bel ow

I nsert new paragraph 8.2.3.1.1.1., to read

"8.2.3.1.1.1.

In the case of periodically regenerating systems as defined in paragraph
2.20., the results shall be multiplied by the factors K; obtained by the
procedure specified in annex 13 at the tine when type approval was

gr ant ed.

At the request of the manufacturer, testing may be carried out
i medi ately after a regeneration has been conpleted.”
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Appendi x_3,
Insert new paragraph 3.8., to read
"3.8. In the case of vehicles equipped with periodically regenerating systens

as defined in paragraph 2.20., it shall be established that the
vehicle is not approaching a regeneration period. (The nanufacturer
nmust be given the opportunity to confirmthis).

3.8. 1. If this is the case, the vehicle nust be driven until the end of the
regeneration. |f a regeneration occurs during em ssions
nmeasurenent, then a further test nust be carried out to ensure that
regeneration has been conpleted. A conplete new test shall then be
perforned, and the first and second test results not taken into
account .

3.8.2. As an alternative to paragraph 3.8.1., if the vehicle is
approaching a regenerati on the manufacturer nay request that a
specific conditioning cycle is used to ensure that regeneration
(e.g. this may involve high speed, high |oad driving).

The manufacturer may request that testing may be carried out
i mredi ately after regeneration or after the conditioning cycle

specified by the manufacturer and normal test preconditioning."

Insert a new paragraph 5.3., to read:

"5.3. In the case of periodically regenerating systenms as defined in paragraph
2.20., the results shall be multiplied by the factors K obtained at
the time when type approval was granted.”

Annex 1

The title, amend to read

"Annex 1

ENG NE AND VEH CLE CHARACTERI STI CS AND | NFCRVATI ON
CONCERNI NG THE CONDUCT OF TESTS!

Insert newitens 4.2.11.2.1.10. to 4.2.11.2.1.10.4., to read:

"4.2.11.2.1.10. Regeneration systens/nmethod of exhaust after-treatnment systens,
descri ption:

4.2.11.2.1.10. 1. The nunmber of Type | operating cycles, or equival ent engine test
bench cycl es, between two cycl es where regenerative phases occur
under the conditions equivalent to Type | test (Distance ‘D in
figure 1 inannex 13): ....................
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4.2.11.2.1.10. 2. Description of method enpl oyed to determine the nunber of cycles between
two cycl es where regenerative phases

4,2.11.2.1.10.3. Paraneters to determne the level of |oading required before regeneration
occurs (i.e. tenperature, pressure etc.):

4.2.11.2.1.10.4. Description of method used to | oad systemin the test procedure described
in paragraph 3.1., annex 13:

ltems 4.2.11.2.1.10. to 4.2.11.2.10.2. (forner), renunber as itens 4.2.11.2.1.11. to
4.2.11.2.2.11. 2.

Insert newitens 4.2.11.2.5.4.1. to 4.2.11.2.5.4.4., to read:

"4.2.11.2.5.4.1. The nunber of Type |I operating cycles, or equival ent engine test bench
cycl e, between two cycl es where regenerati on phases occur under the
conditions equivalent to Type | test (Distance 'D in figure 1 in
annex 13): ........ ... ... ... ...

4,2.11.2.5.4.2. Description of nmethod enpl oyed to determ ne the nunber of cycles between
two cycl es where regenerative phases occur:

4.2.11.2.5.4.3. Paraneters to determne the | evel of |oading required before regeneration
occurs (i.e. tenperature, pressure, etc.):

4.2.11.2.5.4. 4. Description of method used to |l oad systemin the test procedure described
in paragraph 3.1., annex 13:

Annex 2,

ltem16.1., anend to read:

"16. 1. Test Type I:
Pol lutant in g/ km CO HC Noy HC + NG Parti cul at es
(3) (1) (1)
Measur ed

Wth factor K (2)
Wth deterioration
factor

(1) For conpression-ignition engined vehicles only.

(2) For vehicles equipped with periodically regenerating systens as defined
in paragraph 2.20. of this Regulation, the neasured values nust be
multiplied by the factors K obtained fromannex 13.

(3) For positive-ignition engined vehicles only."
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anend to read:

"... shall apply additionally.
When the vehicle is equipped with a periodically regenerating system
as defined in paragraph 2.20., the provisions of annex 13 shal

apply."

Par agraph 3.2., anend to read:

Annex 9

Par agraph 6.,

Annex 11

"... shall be used for testing

Fuel quality (sul phur content, etc.) shall be considered if required
by new technol ogi es during regeneration nmeasurenents. It nay be
negoti ated for each test case in agreenent with the Technica
Services, within the specifications of the applicable test reference
fuel defined in annex 10."

amend to read:
"... those laid down in paragraph 5.3.1.4. of this Regulation

In the case of vehicles equipped with periodically regenerating
systens as defined in paragraph 2.20. of this Regulation, it shall
be checked that the vehicle is not approaching a regeneration
period. If this is the case, the vehicle nust be driven until the
end of the regeneration. |f a regeneration occurs during the

em ssions neasurenent, a new test (including preconditioning) shal
be perforned, and the first result not taken into account.

”

Al'l exhaust emissions results shall be plotted ....

Paragraph 3.2.1.2., anmend to read

..... m sdi agnosi s woul d occur under such conditions.

It is not necessary to illuninate the malfunction indicator (M) if
the OBD threshol ds are exceeded during a regeneration provided no
defect is present.”

Add a new annex 13, to read

"Annex 13

EM SSI ONS TEST PROCEDURE FOR A VEHI CLE EQUI PPED W TH
A PER CODI CALLY REGENERATI NG SYSTEM

| NTRODUCT! ON
Thi s annex defines the specific provisions regarding type-approva

of a vehicle equipped with a periodically regenerating system as
defined in paragraph 2.20. of this Regulation
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2.

2. 1.

2.1.1.

2.2.

3. 1.

SCOPE AND EXTENSI ON CF THE TYPE APPROVAL

Vehicle fam |y groups equi pped with periodically regenerating system

The procedure applies to vehicles equipped with a periodically
regenerating systemas defined in paragraph 2.20. of this

Regul ati on. For the purpose of this annex vehicle fam |y groups
may be established. Accordingly, those vehicle types with
regenerative systens, whose paraneters described bel ow are
identical, or within the stated tol erances, shall be considered to
belong to the same famly with respect to nmeasurenents specific to
the defined periodically regenerating systens.

I dentical parameters are
Engi ne:

(a) Conbustion process.

Periodically regenerating system (i.e. catalyst, particulate trap):

(a) Construction (i.e. type of enclosure, type of precious netal,
type of substrate, cell density)

(b) Type and working principle,

(c) Dosage and additive system

(d) Volune +10 per cent,

(e) Location (tenperature #50 °C at 120 knmih or 5 per cent
difference of nax. tenperature / pressure).

Vehicle types of different reference masses

The K; factors devel oped by the procedures in this annex for type
approval of a vehicle type with a periodically regenerating system
as defined in paragraph 2.20. of this Regulation, may be extended to
other vehicles in the fanmly group with a reference nass within the
next two higher equivalent inertia classes or any |ower equival ent
inertia.

TEST PRCCEDURE

The vehicle may be equi pped with a swi tch capabl e of preventing or
permtting the regenerati on process provided that this operation has
no effect on original engine calibration. This switch shall be
permtted only for the purpose of preventing regeneration during

| oadi ng of the regeneration systemand during the pre-conditioning
cycl es. However, it shall not be used during the nmeasurenent of

em ssions during the regenerati on phase; rather the enission test
shall be carried out with the unchanged Oigi nal Equi prent

Manuf acturer's (CEM control unit.

Exhaust emi ssi on neasurenent between two cycles where regenerative
phases occur

Aver age eni ssions between regenerati on phases and during | oadi ng of
the regenerative device shall be determned fromthe arithmetic mean
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of several approximately equidistant (if nore than 2) Type |
operating cycles or equival ent engine test bench cycles. As an
alternative the manufacturer may provide data to show that the
em ssions renmai n constant (+15 per cent) between regeneration
phases. In this case, the em ssions nmeasured during the regul ar
Type | test may be used. |In any other case em ssions neasurenent
for at least two Type | operating cycles or equival ent engine test
bench cycles nust be conpleted: one imediately after regeneration
(before new | oadi ng) and one as cl ose as possible prior to a
regeneration phase. Al enissions neasurenments and cal cul ati ons
shall be carried out according to annex 4, paragraphs 5., 6., 7. and
8

The | oadi ng process and K; determ nation shall be made during the
Type | operating cycle, on a chassis dynanoneter or on an engine
test bench using an equival ent test cycle. These cycles nmay be run
continuously (i.e. without the need to switch the engine off between
cycles). After any nunber of conpleted cycles, the vehicle may be
removed fromthe chassis dynanoneter, and the test continued at a
later tine.

The nunber of cycles (D) between two cycles where regeneration
phases occur, the nunmber of cycles over which em ssions neasurenents
are made (n), and each enissions neasurenment (Mg;;) shall be
reported in annex 1, items 4.2.11.2.1.10.1. to 4.2.11.2.1.10.4. or
4.2.11.2.5.4.1. to 4.2.11.2.5.4.4. as applicable

Measur enent of emnissions during regeneration

Preparation of the vehicle, if required, for the em ssions test
during a regeneration phase, nay be conpl eted using the preparation
cycles in paragraph 5.3. of annex 4 or equival ent engine test bench
cycl es, depending on the | oadi ng procedure chosen in paragraph
3.1.2. above.

The test and vehicle conditions for the Type 1 test described in
annex 4 apply before the first valid enmission test is carried out.

Regeneration nmust not occur during the preparation of the vehicle
This may be ensured by one of the follow ng nethods:

A "dummy" regenerating systemor partial systemmay be fitted for
the pre-conditioning cycles.

Any ot her method agreed between the manufacturer and the type
approval authority.

A col d-start exhaust emission test including a regeneration process
shal | be performed according to the Type | operating cycle, or

equi val ent engi ne test bench cycle. |If the em ssions tests between
two cycl es where regeneration phases occur are carried out on an
engi ne test bench, the enissions test including a regeneration phase
shall also be carried out on an engine test bench

If the regenerati on process requires nore than one operating cycle,
subsequent test cycle(s) shall be driven imediately, wi thout
switching the engine off, until conplete regeneration has been
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achi eved (each cycle shall be conpleted). The time necessary to set
up a new test should be as short as possible (e.g. particular matter
filter change). The engine nust be switched off during this period.
3.2.6. The emi ssion val ues during regeneration (M;) shall be cal cul ated
according to annex 4, paragraph 8. The nunber of operating cycles
(d) neasured for conpl ete regeneration shall be recorded
3. 3. Cal cul ati on of the conbi ned exhaust em ssions
g .. g
a Mg aM,
. i=1
My=12— =2 M, ="—
n d
N * * .
M =IMs*D+M, *dj
pi _%

D+d k’,

where for each pollutant (i) considered

Msij = nmass em ssions of pollutant (i) in g/kmover one Type
operating cycle (or equival ent engine test bench cycle)
wi t hout regeneration

Mij = mass enissions of pollutant (i) in g/kmover one Type
operating cycle (or equival ent engine test bench cycle)
during regeneration. (when n>1, the first Type | test is
run cold, and subsequent cycles are hot)

M; = mean nmass emission of pollutant (i) in g/kmwthout
regeneration

M, = mean nmass em ssion of pollutant (i) in g/kmduring
regeneration

Mi = mean nass enission of pollutant (i) in g/km

n = nunber of test points at which em ssions neasurenents

(Type | operating cycles or equival ent engine test bench
cycl es) are nade between two cycl es where regenerative
phases occur, 3 2
d = nunber of operating cycles required for regeneration
D= nunber of operating cycles between two cycl es where
regenerative phases occur

For exenplary illustration of nmeasurenent paraneters see figure 8/1.
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Figure 8/1: Par amet ers neasured during enissions test during and between cycl es where

3. 4.

regeneration occurs (schematic exanple, the enmissions during ‘D nay
i ncrease or decrease)

Calcul ation of the regeneration factor K for each pollutant (i)

consi der ed

K= Mi [ M

Mi, Mi and K results shall be recorded in the test report delivered by
the technical service.

Ki may be determined follow ng the conpletion of a single sequence."



