United Nations

E C ETRANS/WP.29/201 1/8

7 \Y' Economic and Social Council

\
=

Distr.: General

7 April 2011

English

Original: English and French

Economic Commission for Europe

Inland Transport Committee
World Forum for Harmonization of Vehicle Regulations

154" session

Geneva, 21-24 June 2011

Item 4.7.2 of the provisional agenda

1958 Agreement — Consideration of draft amendments
to existing Regulations submitted by GRPE

GE.11-

Proposal for Supplement 1 to Regulation No. 12MNét power
for tractors and non-road mobile machinery)

Submitted by the Working Party on Pollution and Energy*

The text reproduced below was adopted by the Wgrlkarty on Pollution and
Energy (GRPE) at its sixty-first session to introduhe new reference fuels required by
Directive 2004/26/EC for the three steps-stage#, llllIB and IV. It is based on
ECE/TRANS/WP.29/GRPE/2011/3, not amended (ECE/TRANS29/GRPE/61,
para. 22). It is submitted to the World Forum faarkhonization of Vehicle Regulations
(WP.29) and to the Administrative Committee (ACidr) consideration.

In accordance with the programme of work of thamal Transport Committee for 2010-2014
(ECE/TRANS/208/, para. 106 and ECE/TRANS/2010/8gprmme activity 02.4), the World Forum
will develop, harmonize and update Regulationsridepto enhance the performance of vehicles. The
present document is submitted in conformity withtttnandate.

Please recycle@



ECE/TRANS/WP.29/2011/57

Paragraph 5.2.3.4., amend to read:

"5.2.3.4.

For compression-ignition engines:
The fuel used shall be the reference fuel specifieshnex 7.

The choice of the test fuel shall be made basetherexhaust limit values
that the engine type or the engine family is inthtb comply with. Based
on the power bands described in the Regulatiofngetiniform provisions

concerning the approval of compression ignition.j@&ngines to be installed
in agricultural and forestry tractors and in noadamobile machinery with

regard to the emissions of pollutants by the enghmeereference fuel shall be
selected as follows:

Annex 7 Table 1 for power bands D to G
Annex 7 Table 2 for power bands H to K
Annex 7 Table 3 for power bands L to R

Optionally, the reference fuel specified in AnneXable 1 may be used for
power bands H to K."

Annex 7, paragraph 4, amend to read:

"4.

Reference fuel for compression-ignition engines
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Table 1~
Agricultural and forestry tractor and non-road mobile machinery reference fuel for
Cl engines type approved to meet limit values of peer bands D to G

Limits and units 2 Test method

Cetane number Minimum 457 ISO 5165
Maximum 50

Density at 15 °C Minimum 835 kg/m ISO 3675, ASTM D 4052
Maximum 845 kg/m

Distillation 3- 95 per cent | Maximum 370 °C ISO 3405

point

Viscosity at 40 °C Minimum 2.5 mffs ISO 3104

Maximum 3.5 mrfivs

Sulphur content Minimum 0.1 per cent m&ssISO 8754, EN 24260

Maximum 0.2 per cent masy
8

Flash point Minimum 55 °C ISO 2719

CFPP Minimum — EN 116

Maximum +5 °C

Copper corrosion Maximum 1 ISO 2160

Conradson carbon residue| Maximum 0.3 per cent mass ISO 10370
(10 per cent DR)

Ash content Maximum 0.01 per cent mass ASTM D %82
Water content Maximum 0.05 per cent mass ASTM D®%744
Neutralization(strong acid)| Minimum 0.20 mg KOH/g

number

Oxidation stability? Maximum 2.5 mg/100 ml ASTM D 2274
Additives®

1 If it is required to calculate thermal efficiencf/an engine or vehicle, the calorific value of the
fuel can be calculated from:

Specific energy (calorific value) (net) MJ/kg = B3 — 8.792 * 8+ 3.17 *d) * (1 - (x +y + S)) + 9.42 *
S —2.499 * X

where:

d = is the density at 288 K (15 °C)

X = is the proportion by mass of water (%/100)

y = is the proportion by mass of ash (%/100)

s = is the proportion by mass of sulphur (%/100).

2 The values quoted in the specification are ‘traieies'. In establishment of their limit values the
terms of ASTMD 3244 'Defining a basis for petrolepnoduce quality disputes' have been applied
and in fixing a minimum value, a minimum differenze2R above zero has been taken into account;
in fixing a maximum and minimum value, the minimdifference is 4R (R = reproducibility).
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Notwithstanding this measure, which is necessarysfatistical reasons, the manufacturer of fuel
should nevertheless aim at a zero value wheretthelated maximum value is 2R and the mean
value in the case of quotations of maximum and mim limits. Should it be necessary to clarify the
guestion as to whether a fuel meets the requiredrthe specifications, the terms of ASTM D 3244
should be applied.

3 The figures quoted show the evaporated quan(jtiesentage recovered + percentage loss).

* The range of cetane is not in accordance withréigiirement of a minimum range of 4R.
However, in cases of dispute between fuel supplnef fuel user, the terms in ASTM D 3244 can be
used to resolve such disputes provided replicatesorements, of sufficient number to achieve the
necessary precision, are made in preference ttesiiegerminations.

5 Even though oxidation stability is controlled,istlikely that shelf life will be limited. Advice
should be sought from the supplier as to storagéitions and life.

5 This fuel should be based straight run and crédkgdrocarbon distillate components only;
desulphurization is allowed. It shall not contaity metallic additives or cetane improver additives

" Lower values are permitted, in which case tharm@number of the reference fuel used is to be
reported.

8 Higher values are permitted, in which case thghsur content of the reference fuel used is to be
reported.

° To be kept under constant review in the lightrehds in the markets. For the purpose of the
initial approval of an engine with no exhaust gdieratreatment on request of the applicant a
0.050 per cent mass sulphur minimum is permissibleyhich case the measured particulate level
shall be corrected upward to the average valueishabminally specified for fuel sulphur content
(0.150 per cent mass) per the equation below:

PT.g=PT + [SFC *0.0917 * (NSLF - FSF)]

where:
PT.g = adjusted PT value (g/kWh)
PT = measured weighted specific emission valu@éoticulate emission (g/kWh)
SFC = weighted specific fuel consumption (g/kWhicokated according to the formula as
below
NSLF = average of the nominal specification ofpbulr content mass fraction (i.e. 0.15
%/100)
FSF = fuel sulphur content mass fraction (%/100)
Equation for the calculation of the weighted spedifel consumption:
n
ZGFUEL,i *WH,
— =l
SFC= T
2P W
i=1
where:
Pi =P, + Pag,

For the purpose of conformity of production asses#m in accordance with paragraphtbe
requirements shall be met using reference fuel aitbulphur content which complies with the
minimum/maximum level of 0.1/0.2 per cent mass.

1% Higher values are permitted up to 855 kiy/im which case the density of the reference fseku
is to be reported. For the purpose of conformitypobduction assessments in accordance with
paragraph 6, the requirements shall be met usirigremce fuel which complies with the
minimum/maximum level of 835/845 kg?m

11 All fuel characteristics and limit values aretie kept under review in light of trends in the
markets.

2 T0 be replaced by EN/ISO 6245 with effect of dage of implementation.
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Table 2
Agricultural and forestry tractor and non-road mobile machinery reference fuel for
Cl engines type approved to meet limit values of peer bands H to K

Limits*
Parameter Unit Minimum Maximum Test Method
Cetane number 52.0 54.0 EN-ISO 5165
Density at 15°C kg/fh 833 837 EN-ISO 3675
Distillation:
50 per cent point °C 245 —_ EN-1SO 3405
95 per cent point °C 345 350 EN-ISO 3405
Final boiling point °C — 370 EN-1SO 3405
Flash point °C 55 — EN 22719
CFPP °C —_ -5 EN 116
Viscosity at 40 °C mAts 2.5 3.5 EN-ISO 3104
Polycyclic aromatic per cent m/m 3.0 6.0 IP 391
hydrocarbons
Sulphur content mg/kg — 300 ASTM D 5453
Copper corrosion — class 1 EN-1SO 2160
Conradson carbon per cent m/m — 0.2 EN-ISO 10370
residue
(10 per cent DR)
Ash content per cent m/m | — 0.01 EN-ISO 6245
Water content percentm/m | — 0.05 EN-ISO 12937
Neutralization (strong| mg KOH/g — 0.02 ASTM D 974
acid) number
Oxidation stability® mg/ml — 0.025 EN-ISO 12205

! The values quoted in the specifications are “traleies”. In establishment of their limit values
the terms of ISO 4259 "Petroleum products — Deteation and application of precision data in
relation to methods of test" have been appliediariking a minimum value, a minimum difference
of 2R above zero has been taken into account;ximgfia maximum and minimum value, the
minimum difference is 4R (R = reproducibility).

Notwithstanding this measure, which is necessarytdohnical reasons, the manufacturer of fuels
should nevertheless aim at a zero value wheretipelated maximum value is 2R and at the mean
value in the case of quotations of maximum and mmimn limits. Should it be necessary to clarify
the questions as to whether a fuel meets the geints of the specifications, the terms of ISO 4259
should be applied.



ECE/TRANS/WP.29/2011/57

2 The range for the cetane number is not in acom@lavith the requirements of a minimum range
of 4R. However, in the case of a dispute betweeh Supplier and fuel user, the terms of ISO 4259
may be used to resolve such disputes providedcegplimeasurements, of sufficient number to
archive the necessary precision, are made in rederto single determinations.

3 The actual sulphur content of the fuel usedHiertest shall be reported.

4 Even though oxidation stability is controlled,istlikely that shelf life will be limited. Advice

should be sought from the supplier on storage ¢omdi and shelf life.

Table 3

Agricultural and forestry tractor and non-road mobile machinery reference fuel for

Cl engines type approved to meet limit values of peer bands L to R

Limits*
Parameter Unit Minimum Maximum Test method
Cetane number 54.0 EN-ISO 5165
Density at 15 °C kg/fh 833 865 EN-ISO 3675
Distillation:
50 per cent point °C 245 — EN-ISO 3405
95 per cent point °C 345 350 EN-ISO 3405
— Final boiling point | °C — 370 EN-ISO 3405
Flash point °C 55 — EN 22719
CFPP °C — -5 EN 116
Viscosity at 40 °C mits 2.3 33 EN-ISO 3104
Polycyclic aromatic per cent m/m 3.0 6.0 IP 391
hydrocarbons
Sulphur content mg/kg — 10 ASTM D 5453
Copper corrosion — class 1 EN-ISO 2160
Conradson carbon per cent m/m — 0.2 EN-ISO 10370
residue (10 per cent
DR)
Ash content percentm/m | — 0.01 EN-ISO 6245
Water content percentm/m | — 0.02 EN-ISO 12937
Neutralization (strong| mg KOH/g — 0.02 ASTM D 974
acid) number
Oxidation stability* mg/ml — 0.025 EN-1SO 12205
Lubricity (HFRR wear| um — 400 CEC F-06-A-96
scar diameter at 60 °Q)
FAME prohibited
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! The values quoted in the specifications are "tralees’. In establishment of their limit valueg th

terms of 1ISO 4259 ‘Petroleum products — Determaratind application of precision data in relation
to methods of test’ have been applied and in fixanginimum value, a minimum difference of 2R
above zero has been taken into account; in fixingaximum and minimum value, the minimum
difference is 4R (R = reproducibility).
Notwithstanding this measure, which is necessarytdohnical reasons, the manufacturer of fuels
should nevertheless aim at a zero value wheretipelated maximum value is 2R and at the mean
value in the case of quotations of maximum and mirm limits. Should it be necessary to clarify the
guestions as to whether a fuel meets the requiresmarthe specifications, the terms of 1ISO 4259
should be applied.

2 The range for cetane number is not in accordavittethe requirements of a minimum range of
4R. However, in the case of a dispute betweendugplier and fuel user, the terms of ISO 4259 may
be used to resolve such disputes provided replioasurements, of sufficient number to archive the
necessary precision, are made in preference ttesiiegerminations.

3 The actual sulphur content of the fuel usedlierype | test shall be reported.

4 Even though oxidation stability is controlledjstlikely that shelf life will be limited. A devie
should be sought from the supplier as to storageitions and life.




