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This proposed text reproduces the technical content of the adapting
Brussels Directive 2001/27/EC under the format of ECE Regulation N° 49,
Furthernore, provisional "transitional provisions" have been introduced by
O CA (paragraph 12).

The present proposal refers to docunent TRANS/ WP29/752 (draft 03 series of
amendments to Regulation N° 49); new paragraphs and nodified wording within
exi sting paragraphs are introduced in bold type.
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2. DEFI NI TI ONS AND ABBREVI ATI ONS

Paragraph 2.7., anend to read:

2.7. "gaseous pollutants" nmeans carbon nonoxi de, hydrocarbons (assum ng a
ratio of CHygs for diesel, CHy 55 for LPG and CHy, g3 for NG (NVHC), and
an assuned mol ecul e CH;Oy 5 for ethanol -fuell ed di esel engines),
met hane (assuning a ratio of CH, for NG and oxides of nitrogen, the
| ast - naned bei ng expressed in nitrogen dioxide (NG, equivalent;

"particul ate pollutants” means any material collected on a specified
filter mediumafter diluting the exhaust with clean filtered air so
that the tenperature does not exceed 325 K (52°C)

Par agraph 2.28., amend to read:

2. 28. "Def eat Devi ce" neans a device which neasures, senses or responds to
operating variables (e.g. vehicle speed, engine speed, gear used,
tenperature, intake pressure or any other paraneter) for the purpose
of activating, nodul ating, delaying or deactivating the operation of
any conponent or function of the em ssion control system such that
the effectiveness of the em ssion control systemis reduced under
condi tions encountered during normal vehicle use unless the use of
such a device is substantially included in the applied em ssion
certification test procedures.

Paragraphs 2.28.1. and 2.28.2.: delete.

Insert new paragraphs 2.29. and 2.30., to read:

2. 29. “Auxiliary control device” nmeans a system function or contro
strategy installed to an engine or on a vehicle, that is used to
protect the engine and/or its ancillary equi pment agai nst operating
conditions that could result in damage or failure, or is used to
facilitate engine starting. An auxiliary control device may al so be
a strategy or neasure that has been satisfactorily denmonstrated not
to be a defeat device.

2. 30. “Irrational em ssion control strategy” neans any strategy or measure
that, when the vehicle is operated under normal conditions of use,
reduces the effectiveness of the emi ssion control systemto a |leve
bel ow that expected on the applicable em ssion test procedures.

Par agraph 2.29. (with subparagraphs) renunber as paragraph 2.31.: "Synbols and
Abbr evi ati ons"
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Paragraph 2.31.2. (former 2.29.2.), anend to read:

2.31. 2.

Synbol s for the Chenical Conponents

CH, Met hane

CoHg Et hane

CoHsOH Et hanol

CsHg Pr opane

(60)] Car bon nonoxi de
DOoP Di -octyl phtal ate
(60 Car bon di oxi de

HC Hydr ocar bons

NIVHC Non- met hane hydrocar bons
NOx Oxi des of nitrogen
NO Nitric oxide

NG, Ni t rogen di oxi de
PT Particul ates

4. APPROVAL

Paragraph 4.1.1., anend to read:

4.1.1.

In the case of diesel fuel: if pursuant to paragraphs 3.1., 3.2. or
3.3. of this Regulation, the engine or vehicle neets the requirenents
of paragraphs 5, 6 and 7 below on the reference fuel specified in
annex 5 of this Regulation, approval of that type of engine or
vehi cl e nust be granted.

Paragraph 4.1.2., anend to read:

4.1. 2.

In the case of natural gas the parent engine should denpnstrate its
capability to adapt to any fuel conposition that nay occur across the
market. In the case of natural gas there are generally two types of
fuel, high calorific fuel (Hgas) and low calorific fuel (L-gas), but
with a significant spread within both ranges; they differ
significantly in their energy content expressed by the Wbbe | ndex
and in their é-shift factor (Sg). The formulae for the cal cul ation

of the Wbbbe index and Sz are given in paragraphs 2.25. and 2. 26.

Nat ural gases with a é-shift factor between 0,89 and 1,08

(0,89 £ Sé £ 1,08) are considered to belong to Hrange, while natura
gases with a é-shift factor between 1,08 and 1,19 (1,08 £ Sé £ 1,19)
are considered to belong to L-range. The conposition of the reference
fuels reflects the extrene variations of Ss.

The parent engi ne nust neet the requirenents of this Regul ation on
the reference fuels G (fuel 1) and Gy (fuel 2), as specified in
annex 6, without any readjustnment to the fuelling between the two
tests. However, one adaptation run over one ETC cycl e without
measurenent is permtted after the change of the fuel. Before
testing, the parent engine nust be run-in using the procedure given
in paragraph 3 of appendix 2 to annex 4.

Insert new paragraph 4.1.2. 1., to read:

4.1.2. 1.

On the manufacturer’s request the engine nay be tested on a third
fuel (fuel 3) if the é-shift factor (Sg) |ies between 0,89 (i.e. the
| ower range of Gy and 1,19 (i.e. the upper range of Gyg), for exanple
when fuel 3 is a market fuel. The results of this test nay be used
as a basis for the evaluation of the confornmity of production



page 4

Paragraph 4.1.3., anend to read:

4.1.3. In the case of an engine fuelled with natural gas which is self-
adaptive for the range of H gases on the one hand and the range of
L-gases on the other hand, and which switches between the Hrange and
the L-range by nmeans of a switch, the parent engine nust be tested on
the relevant reference fuel as specified in annex 6 for each range,
at each position of the switch. The fuels are Gs (fuel 1) and Gy
(fuel 3) for the Hrange of gases and Gy (fuel 2) and Gy (fuel 3) for
the L-range of gases. The parent engine nust neet the requirenents
of this Regulation at both positions of the switch w thout any
readjustnent to the fuelling between the two tests at each position
of the switch. However, one adaptation run over one ETC cycle
Wi t hout neasurenent is permtted after the change of the fuel
Before testing the parent engi ne nmust be run-in using the procedure
gi ven in paragraph 3 of appendix 2 to annex 4.

Paragraph 4.1.3.1., anend to read:

4.1.3.1. On the manufacturer's request the engine may be tested on a third
fuel instead of Ggs (fuel 3) if the é-shift factor (Sg) |ies between
0.89 (i.e the lower range of Gy and 1,19 (i.e. the upper range of
Gys), for exanple when fuel 3 is a market fuel. The results of this
test may be used as a basis for the evaluation of the confornmty of
the production.

Paragraph 4.1.3.2., renunber as paragraph 4.1.4., and amend to read:

4.1. 4. In the case of natural gas engines, the ratio of em ssion results
"r" shall be determ ned...

Paragraph 4.1.4. (forner), renunber as paragraphs 4.1.5.

Paragraph 4.1.4.1., renunber as paragraph 4.1.5.1., and amend to read:

4,1.5.1. The ratio of enm ssion results "r" nust be determ ned for each

pol lutant as follows:

r__er’rission result onreference fuel B
em ssion result onreference fuel A

Paragraph 4.2., anmend to read (delete the first indent):

"4, 2. Granting of a fuel range restricted approval

Fuel range restricted approval is granted subject to the foll ow ng
requirenents

Paragraph 4.2.1., anend to read:

4.2.1. Exhaust em ssions approval of an engine running on natural gas and
laid out for operation on either the range of H gases or on the range
of L-gases.
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The parent engine nust be tested on the relevant reference fuel as
specified in annex 6 for the relevant range. The fuels are Gg(fuel
1) and &3 (fuel 3) for the H-range of gases and Gs (fuel 2) and Gy
(fuel 3) for the L-range of gases. The parent engi ne nust neet the
requi renents of this Regul ation without any readjustnent to the
fuelling between the two tests. However, one adaptation run over one
ETC cycle without neasurenent is permtted after the change of the
fuel. Before testing the parent engine must be run-in using the
procedure defined in paragraph 3 of appendix 2 to annex 4.

Paragraph 4.2.1.1., anend to read:

4.2.1.1. On the manufacturer's request the engine may be tested on a third
fuel instead of &3 (fuel 3) if the é-shift factor (Ss) |ies between
0.89 (i.e. the lower range of &) and 1,19 (i.e. the upper range of
Gys), for exanple when fuel 3 is a market fuel. The results of this
test may be used as a basis for the evaluation of the conformity of
the production.

Paragraph 4.2.2.1., anend to read:

4.2.2.1. The parent engine nust neet the enission requirenents on the
reference fuels G and G5 in the case of natural gas, or the
reference fuels A and B in the case of LPG as specified in annex 7
Between the tests fine-tuning of the fuelling systemis all owed.
This fine-tuning will consist of a recalibration of the fuelling
dat abase, without any alteration to either the basic control strategy
or the basic structure of the database. |f necessary the exchange of
parts that are directly related to the anount of fuel flow (such as
injector nozzles) is allowed.

Paragraph 4.2.2.2., anend to read:

4.2.2.2. On the manufacturer’s request the engine my be tested on the
reference fuels Gs and G3, or on the reference fuels Gs and Gy, in
whi ch case the approval is only valid for the Hrange or the L-range
of gases respectively.

Paragraph 4.2.2.3., anend to read (correction):

4.2.2.3. Upon delivery to the custonmer the engi ne nust bear a | abel (see
paragraph 4.11) stating for which fuel conposition the engine has
been cali brated.

Par agraph 4.4., anend to read:

"4, 4, An approval nunber shall be assigned to each type approved.
Its first two digits (at present 04, corresponding to 04 series
of amendnents) shall indicate the series ...."

5. SPECI FI CATI ONS AND TESTS

Paragraph 5.1. and subparagraphs, amend to read:

5. 1. Gener al
5.1.1. Em ssion control equi prment
5.1.1.1. The conponents liable to affect the em ssion of gaseous and

particul ate pollutants from di esel engines and the em ssion of
gaseous pollutants fromgas engines shall be so designed,
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5.1.2.1.

5.1.2. 2.

5.1.2.3.

5.1.2. 4.

5.1.3.1.

constructed, assenbled and installed as to enable the engine, in
normal use, to conply with the provisions of this Regulation

Functions of emi ssion control equi pnent

The use of a defeat device and/or an irrational em ssion contro
strategy is forbidden.

An auxiliary control device nmay be installed to an engine, or on a
vehicle, provided that the device:

- operates only outside the conditions specified in paragraph
5.1.2.4., or

- is activated only tenporarily under the conditions specified in
paragraph 5.1.2.4. for such purposes as engi ne damage protection,
ai r-handling device protection, snmoke managenent, cold start or
war m ng- up, or

- is activated only by on-board signals for purposes such as
operational safety and |inp-hone strategies;

An engi ne control device, function, systemor neasure that operates
during the conditions specified in paragraph 5.1.2.4 and which
results in the use of a different or nodified engine control strategy
to that normally enpl oyed during the applicable emission test cycles
will be permitted if, in conplying with the requirenents of
paragraphs 5.1.3. and/or 5.1.4., it is fully denobnstrated that the
measure does not reduce the effectiveness of the enission contro
system In all other cases, such devices shall be considered to be a
def eat device

For the purposes of paragraph 5.1.2.2., the defined conditions of use
under steady state and transient conditions are:

- an altitude not exceeding 1 000 netres (or equival ent atnospheric
pressure of 90 kPa),

- an anbient temperature within the range 283 to 303 K (10 to 30°C)

- engine coolant tenperature within the range 343 to 368 K (70 to
95°C).

Speci al requirenments for electronic em ssion control systens
Docunent ati on requirenents

The manufacturer shall provide a docunentation package that gives
access to the basic design of the systemand the neans by which it
controls its output variables, whether that control is direct or

i ndirect.

The docunentation shall be made available in two parts:

(a) The formal documentation package, which shall be supplied to the
technical service at the tine of subm ssion of the type-approva
application, shall include a full description of the system
This docunentation may be brief, provided that it exhibits
evidence that all outputs permtted by a matrix obtained from
the range of control of the individual unit inputs have been
identified. This information shall be attached to the
docunentation required in paragraph 3 of this Regulation
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(b) Additional material that shows the parameters that are nodified
by any auxiliary control device and the boundary conditions
under which the device operates. The additional material shal
i nclude a description of the fuel systemcontrol logic, timng
strategies and switch points during all nodes of operation

The additional material shall also contain a justification for
the use of any auxiliary control device and include additiona
material and test data to denonstrate the effect on exhaust

em ssions of any auxiliary control device installed to the
engi ne or on the vehicle.

This additional material shall remain strictly confidential and
be retained by the manufacturer, but be nade open for inspection
at the tinme of type-approval or at any tinme during the validity
of the type-approval

To verify whether any strategy or measure should be considered a

def eat device or an irrational em ssion control strategy according to
the definitions given in paragraphs 2.28 and 2.30, the type-approva
authority and/or the technical service may additionally request a NO
screening test using the ETC which may be carried out in conbination
with either the type-approval test or the procedures for checking the
conform ty of production.

As an alternative to the requirenents of appendix 4 to annex 4 to
this Regul ation, the em ssions of NOcxduring the ETC screening test
may be sanpled using the raw exhaust gas and the technica
prescriptions of 1SO FDI' S 16183, dated 15 Septenber 2001, shall be
fol | oned.

In verifying whether any strategy or nmeasure should be considered a
defeat device or an irrational emnission control strategy according to
the definitions given in paragraphs 2.28. and 2.30., an additiona
margin of 10% related to the appropriate NOc linmt value, shall be
accept ed.

8. CONFORM TY OF PRODUCTI ON

Paragraph 8.3.2.4., anend to read:

8.3.2.4.

For NG fuelled engines, all these tests may be conducted with
comrercial fuel in the follow ng way

O for H nmarked engines with a conmercial fuel within the H range
(0,89 £ S £ 1,00);

O for L marked engines with a commercial fuel within the L range
(1,00 £ S £ 1,19);

O for HL nmarked engines with a conmercial fuel within the extrene
range of the 8-shift factor (0,89 £ S £ 1,19).

However, at the manufacturer's request, the reference fuels described
in annex 6 nmay be used. This inplies tests, as described in
paragraph 4. of this Regul ation
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Paragraph 8.3.2.5., anend to read:

8.3.2.5.

12.

12.

12.

12.

12.

12.

12.

12.

2.

In the case of dispute caused by the non-conpliance of gas fuelled
engi nes when using a comercial fuel, the tests nust be perforned
with a reference fuel on which the parent engi ne has been tested, or
with the possible additional fuel 3 as referred to in

paragraphs 4.1.3.1. and 4.2.1.1., on which the parent engi ne may have
been tested. Then, the result has to be converted by a cal cul ation
applying the relevant factor(s) "r", "ra" or "rb" as described in
paragraphs 4.1.3.2., 4.1.5.1. and 4.2.1.2. If r, ra or rb are less
than 1 no correction nust take place. The measured results and the
calcul ated results nust denonstrate that the engine neets the limt
values with all relevant fuels (fuels 1, 2 and, if applicable, fuel 3
in the case of natural gas engines and fuels A and B in the case of
LPG engi nes).

TRANSI TI ONAL PROVI SI ONS

Amend t hese provisions to read:

Cener al

As fromthe official date of entry into force of the 04 series of
anendnents, no Contracting Party applying this Regulation nust refuse
to grant ECE approval under this Regul ation as anended by

the 04 series of anmendments

As fromthe date of entry into force of the 04 series of amendments,
Contracting Parties applying this Regul ation nust grant ECE approval s
only if the engine neets the requirements of this Regulation as
anended by the 04 series of amendnents

The engi ne nmust be subject to the relevant tests set out in paragraph
5.2. to this Regulation and nust, in accordance with

paragraphs 12.2.1., 12.2.2. and 12.2.3. below, satisfy the relevant
emssion limts detailed in paragraph 5.2.1. of this Regulation

New type approval s

Subj ect to the provisions of paragraph 12.4.1., Contracting Parties
applying this Regulation nust, fromthe date of entry into force of
the 04 series of amendnments to this Regulation, grant an ECE approva
to an engine only if that engine satisfies the relevant em ssion
limts of Rows A, Bl, B2 or Cin the tables to paragraph 5.2.1. of
this Regul ati on.

Subj ect to the provisions of paragraph 12.4.1., Contracting Parties
applying this Regulation nust, from1l October 2005, grant an

ECE approval to an engine only if that engine satisfies the rel evant
enission limts of Rows Bl, B2 or Cin the tables to paragraph 5.2.1.
of this Regul ation.

Subj ect to the provisions of paragraph 12.4.1., Contracting Parties
applying this Regulation nust, from 1l October 2008, grant an

ECE approval to an engine only if that engine satisfies the relevant
emssion limts of Rows B2 or Cin the tables to paragraph 5.2.1. of
this Regul ati on.
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Limt of validity of old type approvals

Wth the exception of the provisions of paragraphs 12.3.2. and
12.3.3., as fromthe official date of entry into force of the 04
series of amendnents, type approvals granted to this Regul ation as
anended by the 03 series of anmendnents nust cease to be valid, unless
the Contracting Party which granted the approval notifies the other
Contracting Parties applying this Regulation that the engine type
approved nmeets the requirenments of this Regul ation as amended by the
04 series of anmendnents, in accordance with paragraph 12.2.1. above.

Ext ensi on of type-approva

. Paragraphs 12.3.2.2 and 12.3.2.3 below shall only be applicable to

new conpression-ignition engines and new vehicles propelled by a
conpression-ignition engine that have been approved to the
requirenents of row A of the tables in paragraph 5.2.1. of this
Regul ati on.

. As an alternative to paragraphs 5.1.3. and 5.1.4., the manufacturer

may present to the technical service the results of a NOx screening
test using the ETC on the engine conforning to the characteristics of
the parent engine described in annex 1, and taking into account the
provi sions of paragraphs 5.1.4.1 and 5.1.4.2. The manufacturer shal
al so provide a witten statement that the engine does not enploy any
defeat device or irrational em ssion control strategy as defined in
paragraph 2 of this Regul ation

. 3. The manufacturer shall also provide a witten statenent that the

results of the NOx screening test and the declaration for the parent
engine, as referred to in paragraph 5.1.4., are also applicable to
all engine types within the engine fam |y described in annex 1

Gas engi nes

As fromthe 1 October 2003, type approvals granted to gas engines to
this Regul ati on as anmended by the 03 series of anendnments nust cease
to be valid, unless the Contracting Party which granted the approva
notifies the other Contracting Parties applying this Regulation that
the engine type approved neets the requirenents of this Regul ation as
anended by the 04 series of amendnents, in accordance with paragraph
12.2.1. above.

As from 1l October 2006, type approvals granted to this Regul ation as
anended by the 04 series of anmendnents nust cease to be valid, unless
the Contracting Party which granted the approval notifies the other
Contracting Parties applying this Regulation that the engine type
approved neets the requirenents of this Regulation as anmended by the
04 series of anendnents, in accordance with paragraph 12.2.2. above.

As from 1l October 2009, type approvals granted to this Regulation as
anended by the 04 series of anmendnents nust cease to be valid, unless
the Contracting Party which granted the approval notifies the other
Contracting Parties applying this Regulation that the engine type
approved nmeets the requirenments of this Regul ation as amended by the
04 series of anmendnents, in accordance with paragraph 12.2.3. above.
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12. 4. Repl acenent parts for vehicles in use

12. 4. 1. Contracting Parties applying this Regulation may continue to grant
approvals to those engines which conply with the requirenents of this
Regul ati on as anended by any previous series of amendnents, or to any
| evel of the Regul ation as anended by the 04 series of amendnents
provided that the engine is intended as a replacenent for a vehicle
in-use and for which that earlier standard was applicable at the date
of that vehicle' s entry into service."

ANNEX 1
Line 1.14, anend to read:
1.14. Fuel : Di esel / LPE@ NG H NG- L/ NG HL/ Et hanol (?

Appendix 3, line 1.14, anend to read:

1.14. Fuel : Diesel /LPE NG H NG L/ NG HL/ Et hanol (?
ANNEX 3
Amend the reference nunbers to read:
"Annex 3
ARRANGEMENTS OF APPROVAL MARKS
(See paragraph 4.6. of this Regul ation)
l. APPROVAL “1” (Row A)
(See paragraph 4.6.3. of this Regul ation)

Model A

Engi nes approved to Row A enmission lints and operating on diesel or
liquefied petrol eum gas (LPG fuel.

o}]

{@E 49 RI - 042439

a =8 mmnin




page
11
Mbdel B
Engi nes approved to Row A enission linmts and operating on natural gas
(NG fuel. The suffix after the national synbol indicates the fuel

qualification determned in accordance with paragraph 4.6.3.1. of this
Regul at i on.

—— SHL,
2] (F11)2= 49 RI - 042439

a=8mmmn.

Q@
N

The above approval marks affixed to an engi ne/vehicle show that the
engi ne/ vehi cl e type concerned has been approved in the United Ki ngdom
(E11) pursuant to Regul ation No. 49 and under approval nunber 042439.
Thi s approval indicates that the approval was given in accordance with
the requirenents of Regulation No. 49 with the 04 series of anmendnents
i ncorporated and satisfying the relevant limts detailed in

paragraph 5.2.1. of this Regulation.

APPROVAL “11" (Row B1).
(See paragraph 4.6.3. of this Regul ation)

Model C

Engi nes approved to Row Bl emission |limts and operating on diesel or
liquefied petroleum gas (LPG fuel.

{@E 49 RII - 042439

a=8nmmnin.

o]

Model D

Engi nes approved to Row Bl emission linmts and operating on natural gas
(NG fuel. The suffix after the national synbol indicates the fuel
qualification determned in accordance with paragraph 4.6.3.1. of this
Regul at i on.

) ?EHt
2] (E1072 49 RII - 042439

Y =N

o]

a=8nmmnin.

The above approval mark affixed to an engi ne/vehicle shows that the
engi ne/ vehicl e type concerned has been approved in the United Kingdom
(E1l) pursuant to Regul ation No. 49 and under approval nunber 042439.
Thi s approval indicates that the approval was given in accordance with
the requirenments of Regulation No. 49 with the 04 series of amendnents
i ncorporated and satisfying the relevant limts detailed in

paragraph 5.2.1. of this Regulation.
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M. APPROVAL “I111" (Row B2).
(See paragraph 4.6.3. of this Regul ation)
Model E

Engi nes approved to Row B2 emi ssion |limts and operating on diesel or
i quefied petroleumgas (LPG fuel

{@E 49 RIII - 042439

a=8mmnmn.

Q

Mbdel F
Engi nes approved to Row B2 emission |linmts and operating on natural gas
(NG fuel. The suffix after the national synbol indicates the fue

qualification determned in accordance with paragraph 4.6.3.1. of this
Regul at i on.

) ?ELI
; ?I@EE 49 RIII - 042439

p

a=8nmmmn.

The above approval mark affixed to an engi ne/vehicle shows that the
engi ne/ vehi cl e type concerned has been approved in the United Kingdom
(E11l) pursuant to Regul ation No. 49 and under approval nunber 042439.
Thi s approval indicates that the approval was given in accordance with
the requirenments of Regulation No. 49 with the 04 series of amendnents
i ncorporated and satisfying the relevant limts detailed in

paragraph 5.2.1. of this Regulation.

I V. APPROVAL “1V" (Row C).
(See paragraph 4.6.3. of this Regul ation)

Model G

Engi nes approved to Row C enission limts and operating on diesel or
I'iquefied petroleumgas (LPG fuel

y

; {@E 49 RIV - 042439

a=8 nmmnin.




Engi nes approved to Row C enission linmts and operating on natural
i ndi cates the fuel

(NG fuel.

Regul at i on.

[s}]
ob
<

The above approval

The suffix after
qualification determ ned in accordance with paragraph 4.6.3.1.

Model H

#{ HL,

t he nati onal

symbol
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gas

of this

1249 RIV - 042439

a=8mmnin.

mark affixed to an engi ne/vehicle shows that the

engi ne/ vehi cle type concerned has been approved in the United Ki ngdom

(E11l) pursuant to Regul ati on No.

Thi s approval

par agraph 5.2.1.

49 and under
i ndi cates that the approval
the requirenments of Regul ati on No.
i ncorporated and satisfying the rel evant
of this Regul ation.

approval

V. ENG NE/ VEHI CLE APPROVED TO ONE OR MORE REGULATI ONS

(See paragraph 4.7.

A
[ TEwE
2
ys3
Y N

The above approval

Model |

of this Regul ation)

nunber
was given in accordance with
49 with the 04 series of anmendments
limts detailed in

042439.

49 IV HL

04 2439

gg.a, a
3 2

24

03 1628

s

a
2

mark affixed to an engi ne/vehicle shows that the

engi ne/ vehicl e type concerned has been approved in the United Kingdom

(E1l) pursuant to Regul ati on No.

49 (em ssion |evel

I'V) and Regul ation

No. 24Y. The first two digits of the approval numbers indicate that,
at the dates when the respective approvals were given, Regulation
No. 49 included the 04 series of anmendnents, and Regul ati on No. 24 the
03 series of amendments.
T The second Regul ati on nunber is given merely as an exanpl e.
ANNEX 4
Appendi x 2, paragraph 3.9.3, table 6, anend to read
Tabl e 6: Regression line tol erances
Speed Tor que Power

Standard error of estimate (SE)

max 13 % (15 % of

max 8% (15 % of

max torque whi chever
is greater

of Y on X max 100 min' | power map maxi mum power map naxi mum
engi ne torque engi ne power
Sl ope of the regression line, m|[0.95 to 1.03 [0.83 - 1.03 0.89 - 1.03
(0.83 - 1.03)
Coefficient of determnation, r2 [mn 0.9700 mn 0.8800 mn 0.9100
(mn 0.9500) | (nmin 0.7500) (mn 0.7500)
Y intercept of the regression + 20 Nmor * 2 % + 4 kWor £+ 2 %
line, b +50 mnt (£ 20 Nmor + 3 % of [(£ 4 Kwor = 3 % of

max power whi chever
is greater
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The figures shown in brackets may be used for the type-approva

testing of gas engines until 1 October 2005
ANNEX 5
Insert a new paragraph 2, to read:
2. ETHANOL FOR DI ESEL ENG NES (Y
Par anet er Uni t Limts (? Test Method (3
M ni mum| Maxi mum
Al cohol, nmass % m'm 92. 4 - ASTM D 5501
O her al cohol than |[% M m - 2 ASTM D 5501
et hanol cont ai ned
in total al cohol
nMass
Density at 15°C kg/ nt 795 815 ASTM D 4052
Ash cont ent % m'm 0. 001 | SO 6245
Fl ash poi nt °C 10 | SO 2719
Acidity, % m m - 0. 0025 | SO 1388-2
cal cul ated as
acetic acid
Neutralisation KOH ng/ 1 - 1
(strong acid)
nunber
Col our According to - 10 ASTM D 1209
scal e
Dry residue at ng/ kg 15 | SO 759
100°C
Wat er cont ent % m'm 6.5 | SO 760
Al dehydes % m m 0. 0025 | SO 1388-4
cal cul ated as
acetic acid
Sul phur cont ent ng/ kg - 10 ASTM D 5453
Esters, calculated | mm - 0.1 ASTM D 1617
as ethylacetate

(1)
(2)

establ i shment of their

relation to nethods of test,
m ni mum val ue,
into account;

Cet ane i nprover,
added to the ethanol

fuel

difference is 4R (R — reproducibility).

which is necessary for statistical
shoul d nevertheless aimat a zero val ue where the stipul ated
mexi mum value is 2R and at the nmean value in the case of quotations
Shoul d it be necessary to clarify the
meets the requirenments of the

fuel

of maxi mum and minimumlimts.
question as to whether a fue

speci fication,
Equi val ent

(3)

the terns

| SO net hods wil |

|i sted above.

reasons,

as specified by the engi ne manufacturer,
The maxi mum al | owed anount
The val ues quoted in the specification are “true val ues”
limt values the terns of
products — Determ nation and application of precision data in

have been applied and in fixing a

a mnimumdifference of 2R above zero has been taken
in fixing a maxi mum and m ni num val ue,

of 1S0O 4259 shoul d be appli ed.

be adopted when issued for al

is 10 % nm m

| SO 4259, Petrol eum

the m ni mum
Not wi t hst andi ng thi s neasure,
t he manufacturer of a

properties
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ANNEX 6
Amend to read:

TECHNI CAL CHARACTERI STI CS OF REFERENCE N. G FUEL PRESCRI BED FOR
APPROVAL TESTS AND TO VERI FY CONFORM TY OF PRODUCTI ON

Type: NATURAL GAS (NG
Eur opean market fuels are available in two ranges:

— the H range, whose extrenme reference fuels are Gzand Gy3;
— the L range, whose extrenme reference fuels are Gy3 and Gs.

The characteristics of Gy G3 and Gy reference fuels are summari sed
bel ow:

Ref erence fuel &

Characteristics Units Basi s Limts Test Met hod
M n Max.

Conposition:

Met hane %ol e 87 84 89

Et hane %ol e 13 11 15

Bal ance (*) %ol e - - 1 | SO 6974

Sul phur cont ent mg/ e (**) |- - 10 | SO 6326-5

(*) Inerts +Cy
(**) Value to be determ ned at standard conditions (293.2 K (20°C)
and 101. 3 kPa)

Ref erence fuel Gy

Characteristics Units Basi s Limts Test Met hod
M n Max.
Conposition:
Met hane %ol e 92.5 | 91.5 | 93.5
Bal ance (*) %ol e - - 1 I SO 6974
N> %ol e 7.5 6.5 8.5
Sul phur cont ent mg/ e ) - - 10 I SO 6326-5

(*) Inerts (different fromN,) +CJ Cyh
(**)  value to be determned at standard conditions (293.2 K (20°C) and
101. 3 kPa).

Ref erence fuel Gy

Characteristics Units Basi s Limts Test Met hod
M n Vax.

Conposition:

Met hane %ol e 86 84 88

Bal ance (*) %ol e - - 1 | SO 6974

N> %ol e 14 12 16

Sul phur cont ent mg/ e ) - - 10 | SO 6326-5

(*) Inerts (different fromN,) +GCJ/ Gy
(**) Value to be determined at standard conditions (293.2 K (20°C) and
101. 3 kPa).
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ANNEX 7

Amend to read:

Type: LI QUEFI ED PETROLEUM GAS (LPQ)

Par anet er Uni t Limts Fuel A [Limts Fuel B | Test Method
M ni mum| Maxi rum|{ M ni rum| Maxi mum
L EN 589
Mot or Octane Nunber 92.5 (1 92.5 Annex B
Conposition:
C3 content % vol 48 52 83 87
C4 content % vol 48 52 13 17 | SO 7941
A efins % vol 12 14
Evapor ati on Resi due mg/ kg 50 50 NFM 41015
Total sul phur content ppm 50 50 EN 24260
mass (Y
Hydr ogen sul phi de --- None None | SO 8819
Copper strip corrosion | rating class 1 class 1| 1SO 6251(2
. vi sual
Water at 0°C free free i nspecti on

(1) Value to be deternmi ned at standard conditions 293.2 K (20 °C) and
101. 3 kPa

(2) This method may not accurately determ ne the presence of corrosive
materials if the sanple contains corrosion inhibitors or other
chemi cals, which dimnish the corrosivity of the sanple to the
copper strip. Therefore, the addition of such conpounds for the
sol e purpose of biasing the test nethod is prohibited.

ANNEX 8

Par agraph 4.2, exanple 2, amend title line to read:

Exanmple 2: Gg CH; = 87 % GCHs = 13 % (by vol)

ANNEX 9

Add a new annex, to read:

"Annex 9

SPECI FI C TECHNI CAL REQUI REMENTS RELATI NG TO
ETHANOL- FUELLED DI ESEL ENG NES

In the case of ethanol -fuelled diesel engines, the follow ng specific
nmodi fications to the appropriate paragraphs, equations and factors will apply
to the test procedures defined in annex 4 to this Regul ation
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In annex 4, appendix 1

4. 2. Dry/ wet correction
1,877
Fen =a-: G 5
g1+2.577x&3
AIRW @
4. 3. NOx correction for humdity and tenperature

1
KH,D = * *
1+A*(H, - 107]) +B*(T, - 299

wi t h:

A = 0.181 G:LEL/ GA| RD - 0. 0266

B = - 0.123 Gog/ Gy + 0.00954

Ta = tenperature of the air, K

Hy, = hum dity of the intake air, g water per kg dry air
4.4, Cal cul ation of the enm ssion mass flow rates

The emi ssion nmass flow rates (g/h) for each node shall be cal cul ated
as follows, assumng the exhaust gas density to be 1.272 kg/ n? at

273 K (& C) and 101. 3 kPa:

(1) NQ( nmass = 0.001613 * NQ( conc * KHD * GEXH\N

(2)  COuss

(3)  HGCass

0.000982 * COonc * Goxnw

0.000809 * HCeonc * Kubp * Goww

where NO cone: COtones HCeonc * @are the average concentrations (ppn) in
the raw exhaust gas, as deternined in paragraph 4. 1.

If, optionally, the gaseous emnissions are determned with a full flow
dilution system the follow ng fornul ae nust be applied:

(1) NGO nss = 0.001587 * NGO conc * Knp * Grow
(2) COss = 0.000966 * CQonc * Grorw
(3)  HGCass = 0.000795 * HCeonc* Grorw

where NO cone, CO:one, HCeonc * are the average background corrected
concentrations (ppn) of each nmode in the diluted exhaust gas, as
determ ned in annex 4, appendix 2, paragraph 4.3.1.1.

In annex 4, appendix 2

Paragraphs 3.1., 3.4., 3.8.3. and 5. of appendix 2 do not apply solely to
di esel engines. They also apply to ethanol -fuelled di esel engines.

4. 2. The conditions for the test should be arranged so that the air
tenperature and the humidity neasured at the engine intake is set to
standard conditions during the test run. The standard shoul d be
6 ™ 0.5 g water per kg dry air at a tenperature interval of

1 Based on Cl1 equi val ent
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4.3.1. 1.

298 ™ 3 K Wthin these limts no further NOx correction should be
made. The test is void if these conditions are not net.

Cal cul ation of the em ssion nass fl ow
Systens with constant mass fl ow

For systens with heat exchanger, the mass of the pollutants (g/test)
must be deternmined fromthe followi ng equations:

(1) NOx mss = 0.001587 * NOK conc * Kup * Mworw (et hanol fuelled engines)

(2) CO mss = 0.000966 * CO ¢onc Miorw(et hanol fuell ed engi nes)

(3) HC pass = 0.000794 * HC conc * Mrorw (et hanol fuell ed engi nes)
wher e:

NO: concs CO cones HC conec & NVHC conc = average background corrected

concentrations over the cycle fromintegration (mandatory for NOk and
HC) or bag neasurenent, ppm

Morw = total mass of diluted exhaust gas over the cycle as determ ned
in paragraph 4.1., kg.

Det erm nati on of the background corrected concentrations

The average background concentration of the gaseous pollutants in the
dilution air must be subtracted from neasured concentrations to get
the net concentrations of the pollutants. The average val ues of the
background concentrati ons can be determ ned by the sanple bag nethod
or by continuous neasurenment with integration. The follow ng formnula
must be used.

conc = conce - concyg * (1 - (1/DF))

wher e:

conc = concentration of the respective pollutant in the diluted
exhaust gas, corrected by the amount of the respective
pol lutant contained in the dilution air, ppm

conce = concentration of the respective pollutant measured
in the diluted exhaust gas, ppm

concqy = concentration of the respective pollutant measured
inthe dilution air, ppm

DF = dilution factor

The dilution factor nust be cal cul ated as foll ows:

F
DF = S

co2 +(HC

CO ) *107 4

conce conce ¥ “Oconce

wher e:

CO conce = concentration of CO, in the diluted exhaust gas, % vo
HCconce = concentration of HC in the diluted exhaust gas, ppm Cl

1 Based on C1 equival ent
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concentration of COin the diluted exhaust gas, ppm
stoichionmetric factor

CQ:once
Fs

Concentrations neasured on dry basis nust be converted to a wet basis

in accordance with annex 4, appendix 1, paragraph 4. 2.

The stoichionetric factor nust, for the general fuel conposition
CH:O:Ny, be cal cul ated as fol |l ows:

Fs = 100 * !

1+24376:8.2 b0, g
2 e 4 2 g 2
Alternatively, if the fuel conposition is not known, the follow ng
stoichionetric factors may be used:
Fs (ethanol) = 12.3
Systens with flow conpensation

For systens without heat exchanger, the nass of the pollutants
(g/test) nust be determ ned by cal culating the instantaneous nmass
eni ssions and integrating the instantaneous val ues over the cycle.
Al so, the background correction nust be applied directly to the

i nst ant aneous concentration value. The follow ng fornul ae nust be
appl i ed:

(1) NO fass =
n

A (Mrorwi * NOXconce,i *0, 001587) -(Mrorw* NOX¢onca *( 1 - 1/ DF) *0, 001587)
i =1

(2) COpss =

n
5( Mrotwi * CQconce,i *0, 000966) - ( Mrorw* CQ:onca (1 - 1/ DF) *0, 000966)
i=1

(3) HCpss =

n
a(Mrorwi * HCconce,i *0, 000479) -( Mrorw* HGonc *( 1 - 1/ DF)*0, 000479)
i=1

wher e:

conce = concentration of the respective pollutant measured in the
di | uted exhaust gas, ppm

concy = concentration of the respective pollutant nmeasured in the
dilution air, ppm

Mrorwi = i nstantaneous nmass of the diluted exhaust gas
(see paragraph 4.1.), kg

Mow = total mass of diluted exhaust gas over the cycle
(see paragraph 4.1.), kg
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DF = dilution factor as determned in paragraph 4.3.1.1.
4.4, Cal cul ation of the specific em ssions
The em ssions (g/ kwWh) nust be cal culated for all individua

conmponents in the follow ng way:

NO, =NOx, /W,

mass

co=Co, /W,

HC =HC .. /W,

wher e:

Wt = actual cycle work as determ ned in paragraph 3.9.2., kWw"



