Working Group of Strategies and Review"4Bession
11-15 April 2011, Geneva
Informal document No. 20

EU provisional position based on ECE/EB.AIR/WG.2009/20 as amended by EBBIR/WG.5/2011/2 Strikeout mear
provisions proposed to be deleted and bold unastiproposed amendment to text. "Explanatory texgirally included in the
draft is deleted (but not shown). Tables would dsorenumbered. General application dates for atitigs are specified i
annex X, but for this annex a number of other im@atation dates may be relevant. For key soureasgoses cars, light an
heavy duty road vehicles as well as the major maa-rmobile machinery two options have been retainedew of further
negotiations.

Annex VIII

LIMIT VALUES FOR FUELS AND NEW MOBILE SOURCES

[N}

S

Section A applies to Parties other than Canaddtentnited States of America, section B applie€anada and section C applies to the

United States of America

1. The annex-contaigpecifies emissiotimit values for NOx, expressed as nitrogen diexiflO2) equivalents, for hydrocarbo

ns, most of

which are volatile organic compounds, for carbommade (CO) and for dusas well as environmental specifications for masldtiels for

vehicles.

2. The timescales for applying the limit valueshiis annex are laid down in annex [Xilinless specified in the tables below]
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A. Parties other than Canada and the United Stht&merica

Passenger cars and light-duty vehicles

3. Emission limit values for power-driven vehiclegh at least four wheels and used for the carr@geassengers (category M) and goods

(category N) are given in table They

Table 1: Limit values for passenger cars and lightuty vehicles

Reference Limit values9t
mass Hydrocarbons
(RW) Carbon Total Nitrogen and nitrogen Particulates
. Hydrocarbons NMVOC ) . o
(ka) monoxide (HC) oxides oxides matter
combined
L1 (g/km) L2 (g/km) L3 (g/km) L4 (g/km) L2 +L4 L5 (g/km)
(9/km)
Category Class,
application
date for Petrol | Diesel | Petrol | Diesel | Petrol | Diesel | Petrol | Diesel | Petrol | Diesel | Petrol | Diesel
type
approval
MY Al 23 | 064 | 020 - - - 0415 | 050 - 0.56 - 0.05
o | NS } RW<1305 23 | 084 | 020 - - - 015 | 050 - 056 - 0.05
% ” 1760 - 417 | 080 | 025 - - - 018 | 065 - 072 - 007
H 1760<RW | 522 | 695 | 629 - - - 021 | 678 - 08 - 010
ﬁ M- - Al 10 | 050 | 010 - - - 008 | 025 - 0:30 - 0:025
Ny - RW-1305 10 050 | 640 - - - 008 | 625 - 030 - 0:025
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b - 181 | 663 | 6413 - - - 010 | 633 - 039 - 004
- 1760<RW | 227 | 644 | 616 - - - &4 | 639 - 046 - 006
M 2009 All 1.0 0.50 | 0.10 - 0.068 - 0.0 0.18 - 0.23 0.00%.009
o N, I, 2009 RW 1305 1.0 0.50 0.10 - 0.068 - 0.06 0.18 1 0.23.00% | 0.009
<
g Il, 2010 1305765\/% 1.81 0.63 0.13 - 0.09( - 0.076 0.285 - 0.295 (0008.00%
w
I, 2010 1760 < RW 2.27 0.74 0.16 - 0.108 - 0.082 0.28 - 350/ 0.00® | 0.009
N2 2010 2.27 0.74 0.16 - 0.108 - 0.082 0.28 - 0.35 000DB.00D
M 2014 All 1.0 050 | 0.10 - 0.068 - 0.0 0.08 - 0.17 0.00%.00D
© N, @ I, 2014 RW <1305 1.0 0.50 0.10 - 0.068 - 0.06 0.08 - 0.17 (000B.00D
<
g Il 2015 lSOfYGCI)?V\f 1.81 0.63 0.13 - 0.09( - 0.076 0.105 - 0.195 (0008.009
w
I, 2015 1760 < RW 2.27 0.74 0.16 - 0.108 - 0.082 0.125 215 | 0.008 | 0.00D
N> 2015 2.27 0.74 0.16 - 0.108 - 0.082 0.125 - 0.215 (@0005.009
al\ exp ed-as-anumberof pa Ha aralso } 06
b/ Except vehicles whose maximum mass exce&® Xg.
¢/ And those category M vehicles specified itertm
d/ Test cycle specified by ....
e/Vehicle Category M; vehicles class |....
Heavy-duty vehicles
4. Limit values for engines for heavy-duty vehicés given in tables 2 and 3 depending on the eqipk test procedures.
Table 2: Limit values for heavy-duty vehicles - Euopean steady-state cycle (ESC) and European loadsonse (ELR) tests
Row Application date | Carbon monoxide | Hydrocarbons (g/kwh) | Nitrogen oxides | Particulates matter Smoke

for type approval (g/kwh)

(g/kwh)

(g/kwh)

(m)
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A{EURO W 24 066 5.0 0-16/0-43% 08
BI{EURON) 15 0.46 35 0.02 65
B2 ("EURO V") 2008 1.5 0.46 2.0 0.02 0.5
"EURO VI" 2013 15 0.13 0.40 0.010

a/ For engines with a swept volume below 0.75 ger3cylinder and a rated power speed above 3@@futions per minute.

Table 3: Limit values for heavy-duty vehicles - Euopean transient cycle (ETC) test

Row Application date Carbon Non-methane Methane Nitrogen oxides | Particulates (g/kwWh)
for type approval monoxide hydrocarbons (g/kwh) (g/kwh) (g/kwh) of
(9/kWh)
A{2000)EURO- 545 078 16 50 016402F
H
B1{2005)EURO- 40 655 EK] 35 0.03
'
B2 {2008)"EURO 2008 4.0 0.55 11 2.0 0.03
V"

a/ For natural gas engines only.

b/ Not applicable to gas-fuelled engines at staged-stages-BlargP.
¢/ For engines with a swept volume below 0.75 ger cylinder and a rated power speed above 3@@futions per minute.

Table 3 bis: Limit values for heavy-duty vehiclesEuropean transient cycle (ETC) test

Application Carbon Total Hydrocarbons Non-methane Methane Nitrogen Particulates
date for type monoxide (a/kWh) hydrocarbons (a/kwWh) oxides (g/kWh) (a/kwh) ”
approval (a/kwWh) /KWh
"EURO VI" 2013 4.0 0.160 0.40 0.010
[(el)]
"EURO VI" 2013 4.0 0.160 0.40 0.010
(Ph

Pl: Positive ignition, Cl: Compression ignition
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Compression-ignition (Cl) and spark-ignition (SBmroad vehicles and machines

5. Limit values for agricultural and forestry tract and other non-road vehicle/machine enginebsaeel in tables 4 to 8.

Table 5: Limit values {stage-HiB) for diesel engines for non-road mobile machinesgaicultural and forestry tractors

Net power (P) (kW) Application date Carbon monoxide Hydrocarbons Nitrogen oxides Particulate
(g/kwh) (g/kWh) (g/kwWh) matter (g/kWh)
130< P< 560 2009 35 0.19 2.0 0.025
75<P <130 2010 5.0 0.19 3.3 0.025
56<P <75 2010 5.0 0.19 3.3 0.025
37<P <56 2011 5.0 4.7 0.025
Table 6: Limit values {stage-’\) for diesel engines for non-road mobile machinesgacultural and forestry tractors
Net power (P) (kW) Application date Carbon monoxide Hydrocarbons Nitrogen oxides Particulate
(9/kwh) (9/kwWh) (9/kwWh) matter (g/kWh)
130<P<560 012 3.5 0.19 0.4 0.025
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56<P <130 2013 5.0 ‘ 0.19 0.4 0.025

Table 8: Limit values {stage-) for spark-ignition engines for non-road mobile matines
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Hand-held engines
Displacement Carbon monoxide Sum of hydrocarbons
(cm®) (g/kWh) and oxides of nitrogen (g/kWh) ¥
Disp < 20 805 50
20<disp. <50 805 50
Disp> 50 603 72
Non-hand-held engines
Displacement Carbon monoxide Sum of hydrocarbons
(cm®) (g/kWh) and oxides of nitrogen (g/kWh)
Disp < 66 519610 50
66 < disp. < 100 519610 40
100< disp. < 225 519610 16.1
Disp> 225 51610 12.412.1

a/ The NOx emissions for all engine classes muséxeeed 10 g/kWh.
. ! rail

6. Limit values for locomotives and railcars astdd in tables 9 to 12.

ble-9: Limit values { i |cion.of] s

Netpower{P}(dA) Carbon-menexide Sum-of-hydrecarbons Particulate
{gcihy and-exides-of-nitrogen{gikWh) ratter{gWhy)
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130<P<560
{gkWh) {gfkWhy giWhy matter{g/kWhy)
2;000-and-disp—5 04 +4 92
Heylinder
Net-power(P) (kW) Carbon-menexide Sum-of-hydrocarbens Patticulate
{gNhy and-exides-of-nitrogen{gikWh) ratter{gWhy)
Table 11: Limit values-{stage-tiB) for engines used fompropulsion of railcars
Net power (P) (kW) Carbon monoxide Hydrocarbons Nitrogen oxides Particulate
(g/kwh) (g/kwh) (g/kwh) matter (g/kwh)
REARCB: 130<P 3.5 0.19 2.0 0.025
Table 12: Limit values{stage-HiB) for engines used fompropulsion of locomotives
Net power (P) (kW) Carbon monoxide Sum of hydrocarbons Particulate
(g/kWh) and oxides of nitrogen (g/kwh) matter (g/kwh)
RCARB-130< P 3.5 4.0 0.025

tnland-waternay-vessels

7. Limit values for inland waterway vessels artelisin table 13.
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Table 13: Limit values{stageHHA) for engines forpropulsion of inland waterways vessels

Displacement Carbon monoxide Sum of hydrocarbons Particulate
(liters per cylinder/kW) (g/kwh) and oxides of nitrogen (g/kwh) matter (g/kwh)
2:1 Disp. < 0.9 5.0
Power> 37 kW 75 0.4
ME:20.9<disp.<1.2 5.0 7.2 0.3
M3 1.2<disp. <25 5.0 7.2 0.2
V14 2.5<disp.<5.0 5.0 7.2 0.2
V2:15.0<disp. < 15 5.0 7.8 0.27
V2:215<disp. < 20 5.0
Power < 3300 kW 8.7 0-5
V2:315<disp. < 20 5.0
Power > 3300 kW 9.8 0.5
V2:4 20< disp. < 25 5.0 9.8 0.5
V2:5 25< disp. <30 5.0 11.0 0.5
Recreational-cratts-

8. Limit values fornland-waterway-vessebereational crafts are listed in table 14.
Table 14: Limit values for engines inrecreational crafts

CO (g/kwh) MOC Hydrocarbons (g/kWh) NOXx PM
Engine type CO =A +B/P VOG HC = A +B/P'y [g/kWh] | [g/kWh]
A B n A B n
2-stroke 150 600 1 30 100 0,75 10 Not Appl.
4-stroke 150 600 1 6 50 0,75 15 Not Appl.
Cl 5 0 0 15 2 0,5 9,8 1

Not Appl.: Not Applicable
Where A, B and n areonstantsand-in-accerdance-with-table-3-1.B\ is the rate engine power in kW and the emissiorsnaeasured in

accordance with the harmonised standards.
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Motorcycles and mopeds

9. Limit values for motorcycles and mopeds are mjivetables 15 to 18

Table 17: Limit values<{stage-H}) for motorcycles (> 50 cm, > 45 km/h)

Engine typesize Limit values
HC = 0.8 g/km
Mot le <150
otoreycie ce NO, = 0.15 g/km
Motorcycle > 150cc HC = 0.3 g/km
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NO,=0

.15 g/km

Table 18: Limit values for mopeds (80 cn?; < 45 km/h)

Stage Limit values
CO (g/km) HC + NOy (g/km)
} 6.0% 3.07
I 1.0" 1.2

b/ For 3- and 4-wheelers, 3.5 g/km.

Fuel gquality

10. Environmental quality specifications for petaold diesel are given in tables 19 to 20.

Table 19: Environmental specifications for marketeduels to be used for vehicles equipped with posit-ignition engines

Type: Petrol
Limits
Parameter Unit Minimum Maximum

Research octane number 95 -
Motor octane number 85 -
Reid vapour pressure, summer peffod kPa - 60
Distillation:

evaporated at 100°C % viv 46 -

evaporated at 150°C % viv 75 -
Hydrocarbon analysis:
- olefins % viv - 18.0”
- aromatics - 35
- benzene - 1
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Limits

Parameter Unit Minimum Maximum
Oxygen content % m/m - —233.7
Oxygenates:
- Methanol, stabilizing agents must be % viv - 3
added
- Ethanol, stabilizing agents may be % viv - 510
necessary
- Iso-propyl alcohol % viv - 1V
- Tert-butyl alcohol % viv - -5
- Iso-butyl alcohol % viv - 116
- Ethers containing 5 or more carbon % viv - 432
atoms per molecule
Other oxygenate$ % viv - 105
Sulphur content mg/kg - 10

a/ The summer period shall begin no later thandl lbind shall not end before 30 September. -Forree@tateParties with arctic conditions the summer
period shall begin no later than 1 June and notbefiore 31 August and tiiReed Vapour PressurgRVP) is limited to 70 kPa.

b/ Except for regular unleaded petrol (minimum onaictane number (MON) of 81 and minimum reseaithree number (RON) of 91), for which the maximum
olefin content shall be 21% v/v. These limits shalt preclude the introduction on the market shember-StateParty of another unleaded petrol with lower octane
numbers than set out here.

¢/ Other mono-alcohols with a final distillationipt no higher than the final distillation poinidedown in national specifications or, where thdsenot exist, in
industrial specifications for motor fuels.

Table 20: Environmental specifications for marketedfuels to be used for vehicles equipped with compssion-ignition engines
Type: Diesel fuel

Limits
Parameter Unit Minimum Maximum
Cetane number 51 -
Density at 15°C kg/m® - 845
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Distillation point: 95% °C 360
Polycyclic aromatic hydrocarbons % m/m —a1
Sulphur content mg/kg 10
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