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List of contents, annexes, Annex, Hinend to read:

"Annex 10  SPECIFICATIONS OF REFERENCE FUELS

1. SPECIFICATIONS OF REFERENCE FUELS FOR TESTING HIELES TO THE
EMISSION LIMITS GIVEN IN ROW A OF THE TABLE IN PARA&RAPH 5.3.1.4. —
TYPE | TEST

1.1. TECHNICAL DATA ON THE REFERENCE FUEL TO BE UBEFOR TESTING
VEHICLES EQUIPPED WITH POSITIVE-IGNITION ENGINES

1.2. TECHNICAL DATA ON THE REFERENCE FUEL TO BE UBEFOR TESTING
VEHICLES EQUIPPED WITH DIESEL ENGINE

2. SPECIFICATIONS OF REFERENCE FUELS FOR TESTING HIELES TO THE
EMISSION LIMITS GIVEN IN ROW B OF THE TABLE IN PAR&SRAPH 5.3.1.4. -
TYPE I TEST

2.1. TECHNICAL DATA ON THE REFERENCE FUEL TO BE USEFOR TESTING
VEHICLES EQUIPPED WITH POSITIVE-IGNITION ENGINES

2.2. TECHNICAL DATA ON THE REFERENCE FUEL TO BE USEFOR TESTING
VEHICLES EQUIPPED WITH DIESEL ENGINE

3. SPECIFICATIONS OF REFERENCE FUEL TO BE USED FORSTING VEHICLES
EQUIPPED WITH POSITIVE-IGNITION ENGINES AT LOW AMHBEINT
TEMPERATURE - TYPE VI TEST"

Text of the Requlation

Paragraph 2.4amend to read:

"2.4. "Gaseous pollutariteneans the exhaust gas emissions of carbon mosooiades
of nitrogen expressed in N@quivalent, and hydrocarboespressed of:
(@) C1H1,85 for petrol (EO),
(b) C1H1,86 for diesel (BO),
() C1H2.525 for LPG,
(d) C1H4 for NG,

(e) GHi.800.016f0r petrol (E5),
(f)  CiH1.8600.005f0r diesel (B5)

Paragraph 2.18amend to read:

"2.18. "Fuel requirement by the endinmeans the type of fuel normally used by the
engine:
(@) Petrol (EO or ES),
(b) LPG (liquefied petroleum gas),
(c) NG (natural gas),
(d) Either petrol or LPG,
(e) Either petrol or NG,
() Diesel fuel (BO or B5)."
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Annex 2, item 16.].amend to read:
"16.1. IS S 1Y/ ¢ 13
Pollutant coO HC NOXx HC + NOx| Particulates
(9/km) (g/km) | (g/km) (1) (1)
(9/km) (9/km)
measured

calculated with
deterioration
factor (DF)

Q) For compression-ignition engined vehicles only
Position of the engine cooling fan during the:test
Height of the lower edge above ground: ..........cm.
Lateral position of fan centre:.............ccoemmeeeren.. CM.
Right/left of vehicle centre-line/2
16.1.1. In the case of vehicles fuelled with ......

Annex 4

Paragraph 6.1.3amend to read:

"6.1.3. A current of air of variable speed shalllidewn over the vehicle. The blower
speed shall be within the operating range of 10hkim/at least 50 km/h, or as an
alternative, at the request of the manufacturethiwithe operating range of 10
km/h to at least the maximum speed of the testecpeing used. The linear
velocity of the air at the blower outlet shall bethin +5 km/h of the
corresponding roller speed within the range of @hkto 50 km/h. At the range
over 50 km/h, the linear velocity of the air sha# within £10 km/h of the
corresponding roller speed. At roller speeds sé laan 10 km/h, air velocity may
be zero.
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The above mentioned air velocity shall be deteeaiias an averaged value of a
number of measuring points which:

(@) For blowers with rectangular outlets are ledatat the centre of each
rectangle dividing the whole of the blower outlatoi 9 areas (dividing
both horizontal and vertical sides of the blowetleiunto 3 equal parts).

(b) For circular blower outlets, the outlet shagl divided into 8 equal arcs by
vertical, horizontal and 45° lines. The measurdnpoints lie on the
radial centre line of each arc (22.5°) at a radiusvyo thirds of the total
(as shown in the diagram below).

+ +
+ +

+ +
+ +

Each value at those points shall be within 10 gt of the averaged value of
themselves.

The device used to measure the linear velocityhef air shall be located at
between 0 and 20 cm from the air outlet.

The final selection of the blower shall have tbioiving characteristics:
(i) Area:atleast 0.2

(i) Height of the lower edge above ground: apjrately 20 cm;

(iii) Distance from the front of the vehicle: apgimately 30 cm.

As an alternative, at the request of the manufactthe blower speed shall be
fixed at an air speed of at least 6 m/s (21.6 km/h)

The height and lateral position of the cooling fzan also be modified at the
request of the manufacturer.”

Paragraph 8.2amend to read:

"8.2.

Total mass of gaseous and particulate paitatamitted

The mass M of each pollutant emitted by the vehiliring the test shall be
determined by obtaining the product of the volumetoncentration and the
volume of the gas in question, with due regardtfer following densities under
above-mentioned reference conditions:
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In the case of carbon monoxide (CO): d=1.25qll
In the case of hydrocarbons:
(@) For EO petrol (CH1.85) d =0.619 g/l
(b) For BO diesel (CH1.86) d =0.619 g/l
(c) ForLPG (CH2.525) d =0.649 g/l
(d) For NG (CH4) d=0.714 g/l
(e) For E5 petrol (€41.840.019 d =0.631 g/l
() For B5 diesel (¢H1.8600.009 d=0.622¢g/l"

Annex 4, Appendix 8

Paragraph 1.3amend to read:

"1.3.

CALCULATION OF THE ...

The dilution factor is calculated as follows:
For each reference fuel:

X

DF =
Ceoz * (Cyc + Ceo) 207

For a fuel of composition CxHyOz the general folanis:

X

X =100
x+Y +376 x+y—zj
2 4 2

For the reference fuels contained in Annex IX hkies of "X" are as follows.

Fuel X
Petrol (EO) | 13.4
Diesel (BO) | 13.4
LPG 11.9
NG 9.5
Petrol (E5) | 13.4
Diesel (B5) | 13.5
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Annex 4a

Paragraph 3.4.2amend to read:

"3.4.2.

A current of air of variable speed shallldewn over the vehicle. The blower
speed shall be, within the operating range of 1¢hkim at least 50 km/h, or as an
alternative, at the request of the manufacturehiwithe operating range of 10
km/h to at least the maximum speed of the testecheing used. The linear
velocity of the air at the blower outlet shall bethwmm +5 km/h of the
corresponding roller speed within the range of firkto 50 km/h. At the range
over 50 km/h, the linear velocity of the air shb# within £10 km/h of the
corresponding roller speed. At roller speeds s Baan 10 km/h, air velocity may
be zero

The above mentioned air velocity shall be deteemias an averaged value of a

number of measuring points which:

(@) For blowers with rectangular outlets are ledaat the centre of each
rectangle dividing the whole of the blower outletoi 9 areas (dividing both
horizontal and vertical sides of the blower ouithéd 3 equal parts).

(b) For circular blower outlets, the outlet shadl divided into 8 equal arcs by
vertical, horizontal and 45° lines. The measurenpemts lie on the radial
centre line of each arc (22.5°) at a radius of tivals of the total (as shown
in the diagram below).

+ +
+ +

+ +
+ +

Each value at those points shall be within 10 qet of the averaged value of
themselves.

The device used to measure the linear velocityhef air shall be located at
between 0 and 20 cm from the air outlet.

The final selection of the blower shall have thikofeing characteristics:
() Area:atleast0.2fm

(i)  Height of the lower edge above ground: apjprately 0.2 m;

(i) Distance from the front of the vehicle: apgimately 0.3 m.

As an alternative, at the request of the manufactthe blower speed shall be
fixed at an air speed of at least 6 m/s (21.6 km/h)

The height and lateral position of the cooling fzan also be modified at the
request of the manufacturer.”
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Annex 10, paragraphs 2. and 8mend to read:

2. SPECIFICATIONS OF REFERENCE FUELS FOR TESTIN&MCLES TO THE
EMISSION LIMITS GIVEN IN ROW B OF THE TABLE IN PAR&SRAPH 5.3.1.4. -
TYPE | TEST

2.1 TECHNICAL DATA ON THE REFERENCE FUEL TO BE UBEFOR TESTING
VEHICLES EQUIPPED WITH POSITIVE-IGNITION ENGINES

Type: Unleaded petrol (EO)

Parameter Unit — Limits Y - Test Method
minimum maximum
Research octane number, RON 95.0 - EN 25164
Motor octane number, MON 85.0 - EN 25163
Density at 15 °C kg/f 740 754 ISO 3675
Reid vapour pressure kPa 56.0 60.0 PrEN 1SO 13016-1
(DVPE)

Distillation:
- Evaporated at 70 °C per cent v/v 24.0 40.0 EN-8205
- Evaporated at 100 °C per cent viv 50.0 58.0 EN-B305
- Evaporated at 150 °C per cent v/iv 83.0 89.0 EQ-8305
- Final boiling point °C 190 210 EN-ISO 3405
Residue per cent v/iv - 2.0 EN-ISO 3405
Hydrocarbon analysis:
Olefins per cent v/v - 10.0 ASTM D 1319
Aromatics per cent viv 29.0 35.0 ASTM D 1319
Saturates per cent v/v Report ASTM D 1319
Benzene per cent viv - | 1.0 pr. EN 12177
Carbon/hydrogen ratio Report
Induction period 2 minutes 480 - EN-ISO 7536
Oxygen content per cent m/m - 1.0 EN 1601
Existent gum mg/ml - 0.04 EN-ISO 6246
Sulphur content/3 mg/kg - 10 ASTM D 5453
Copper corrosion - class 1 EN-ISO 2160
Lead content mg/l - 5 EN 237
Phosphorus content mg/| - 1.3 ASTM D 3231

v The values quoted in the specifications are "traleies”. In establishment of their limit valuée tterms of
ISO 4259 "Petroleum products — Determination angliegtion of precision data in relation to methaifs

test" have been applied and in fixing a minimumueala minimum difference of 2R above zero has been

taken into account; in fixing a maximum and minimuralue, the minimum difference is 4R (R =

reproducibility).

Notwithstanding this measure, which is necessarytdéchnical reasons, the manufacturer of fuelailsho

nevertheless aim at a zero value where the stgulil@aximum value is 2R and at the mean value icédise

of quotations of maximum and minimum limits. Shibitlbe necessary to clarify the questions as tetkdr

a fuel meets the requirements of the specificatitiresterms of ISO 4259 should be applied.

The fuel may contain oxidation inhibitors and edateactivators normally used to stabilise refingagoline

streams, but detergent/dispersive additives anagsbbils must not be added.

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

N
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ALTERNATIVELY
Type: Petrol (E5)
Parameter Unit Limits 1/ Test method
Minimum Maximum
Research octane number, 95.0 — EN 25164
RON prEN ISO 5164
Motor octane number, 85.0 — EN 25163
MON prEN ISO 5163
Density at 15 °C kg/m3 743 756 EN ISO 3675
EN ISO 12185
Vapour pressure kPa 56.0 60.0 EN ISO 13016-1
(DVPE)
Water content % viv 0.015 ASTM E 1064
Distillation:
— Evaporated at 70 °C % viv 24.0 44.0 EN-ISO 3405
— Evaporated at 100 °C| % v/v 48.0 60.0 EN-ISO 3405
— Evaporated at 150 °C| % vlv 82.0 90.0 EN-ISO 3405
— Final boiling point °C 190 210 EN-1SO 3405
Residue % viv — 2.0 EN-ISO 3405
Hydrocarbon analysis:
— Olefins % viv 3.0 13.0 ASTM D 1319
— Aromatics % viv 29.0 35.0 ASTM D 1319
— Benzene % viv — 1.0 EN 12177
— Saturates % viv Report ASTM 1319
Carbon/hydrogen ratio Report
Carbon/oxygen ratio Report
Induction period 2 minutes 480 | — EN-ISO 7536
Oxygen content/4 % m/m Report EN 1601
Existent gum mg/ml — 0.04 EN-1SO 6246
Sulphur content/3 mg/kg — 10 EN ISO 20846
EN ISO 20884
Copper corrosion — Class 1 EN-ISO 2160
Lead content mg/| — 5 EN 237
Phosphorus content mg/| — 1.3 ASTM D 3231
Ethanol 3 % viv 4.7 5.3 EN 1601
EN 13132
1/ The values quoted in the specifications ange values. In establishment of their limit values the terms
of ISO 4259 Petroleum products - Determination apglication of precision data in relation|to
methods of test have been applied and in fixingrammum value, a minimum difference of 2R abogve
zero has been taken into account; in fixing a maxmnand minimum value, the minimum difference is
4R (R = reproducibility).
Notwithstanding this measure, which is necessairyefichnical reasons, the manufacturer of fuel sha
nevertheless aim at a zero value where the stgailabximum value is 2R and at the mean value in the
case of quotations of maximum and minimum limig&hould it be necessary to clarify whether a fuel
meets the requirements of the specifications,gheg of ISO 4259 shall be applied.
2/ The fuel may contain oxidation inhibitors and atedeactivators normally used to stabilise refinery
gasoline streams, but detergent/dispersive additinel solvent oils shall not be added.
3/ The actual sulphur content of the fuel usedlierType 1 test shall be reported.
4/ Ethanol meeting the specification of prEN 15336hie only oxygenate that shall be intentionallgieat]
to the reference fuel.
5/ There shall be no intentional addition of compaginontaining phosphorus, iron, manganese, orttead
this reference fuel.




2.2. TECHNICAL DATA ON THE REFERENCE FUEL TO BE UBEFOR TESTING

VEHICLES EQUIPPED WITH DIESEL ENGINE

Type: Diesel fuel (BO)
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Parameter Unit — Limits 1/ - Test Method
minimum | maximum

Cetane number/2 52.0 54.0 EN-ISO 5165
Density at 15°C kg/rh 833 837 EN-ISO 3675
Distillation:
50 per cent point °C 245 - EN-ISO 3405
95 per cent point °C 345 350 EN-1SO 3405
- Final boiling point °C - 370 EN-1SO 3405
Flash point °C 55 - EN 22719
CFPP °C - -5 EN 116
Viscosity at 40 °C mnts 2.3 3.3 EN-ISO 3104
Polycyclic aromatic hydrocarbong per cent m/m 3.0 6,0 IP 391
Sulphur content/3 mg/kg - 10 ASTM D 5453
Copper corrosion - Class 1 EN-ISO 2160
Conradson carbon residue (10 perper cent m/m i 0.2 EN-ISO 10370
cent DR)
Ash content per cent m/m - 0.01 EN-1SO 6245
Water content per cent m/m - 0.02 EN-ISO 12937
Neutralisation (strong acid) mg KOH/g i 0.02 ASTM D 974
number
Oxidation stability 4 mg/ml - 0.025 EN-ISO 12205
Lubricity (HFRR wear scan pum - 400 CEC F-06-A-96
diameter at 60 °C)
FAME Prohibited
y The values quoted in the specifications are "traleies”. In establishment of their limit valuée tterms of

I

I

ISO 4259 "Petroleum products — Determination anpliegtion of precision data in relation to methaufs
test" have been applied and in fixing a minimumueala minimum difference of 2R above zero has been
taken into account; in fixing a maximum and minimuralue, the minimum difference is 4R (R =
reproducibility).

Notwithstanding this measure, which is necessarytéchnical reasons, the manufacturer of fuelalsho
nevertheless aim at a zero value where the stgdil@aximum value is 2R and at the mean value icdlse

of quotations of maximum and minimum limits. Stobiilbe necessary to clarify the questions as tethdr

a fuel meets the requirements of the specificatiiesterms of ISO 4259 should be applied.

The range for cetane number is not in accordamite the requirements of a minimum range of 4R.
However, in the case of a dispute between fuel lfempgnd fuel user, the terms of 1ISO 4259 may tedlue
resolve such disputes provided replicate measuresnef sufficient number to archive the necessary
precision, are made in preference to single deteations.

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

Even though oxidation stability is controlled,ist likely that shelf life will be limited. Adviceshould be
sought from the supplier as to storage conditiortslde
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ALTERNATIVELY

Type: Diesel fuel (B5)

Parameter Unit Limits 1/ Test method
Minimum Maximum
Cetane number/2 52.0 54.0 EN-ISO 5165
Density at 15 °C kg/m3 833 837 EN-ISO 3675
Distillation:
- 50 % point °C 245 — EN-ISO 3405
- 95 % 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 mmz2/s 2.3 3.3 EN-ISO 3104
Polycyclic aromatic | % m/m 2.0 6.0 EN 12916
hydrocarbons
Sulphur content/3 mg/kg — 10 EN ISO 20846
/ EN ISO 20884

Copper corrosion — Class 1 EN-ISO 2160
Conradson carbon % m/m — 0.2 EN-ISO 10370
residue (10 % DR)
Ash content % m/m — 0.01 EN-1SO 6245
Water content % m/m — 0.02 EN-ISO 12937
Neutralisation (strong | mg KOH/g — 0.02 ASTM D 974
acid) number
Oxidation stability 4 | mg/ml — 0.025 EN-ISO 12205
Lubricity (HFRR wear| pm — 400 EN ISO 12156
scan diameter at 60
OC)
Oxidation stability h 20.0 EN 14112
at 110 °C 46/
FAME 5 % viv 4.5 5.5 EN 14078

1 The values quoted in the specifications are "tralees”. In establishment of their limit valuégs terms of|

I

Py

21

ISO 4259 Petroleum products — Determination andiegion of precision data in relation to methods
test have been applied and in fixing a minimum gak minimum difference of 2R above zero has b
taken into account; in fixing a maximum and minimwalue, the minimum difference is 4R (R
reproducibility).

Notwithstanding this measure, which is necessarytdchnical reasons, the manufacturer of fueldl s
nevertheless aim at a zero value where the stgdilataximum value is 2R and at the mean value in
case of quotations of maximum and minimum limi@&hould it be necessary to clarify whether a fuetts
the requirements of the specifications, the terMiS© 4259 shall be applied.

The range for cetane number is not in accordamitie the requirements of a minimum range of 4
However, in the case of a dispute between fuel lempgnd fuel user, the terms of ISO 4259 may hed\
to resolve such disputes provided replicate measemes, of sufficient number to archive the necgs
precision, are made in preference to single deteatiuns.

The actual sulphur content of the fuel usedffierType 1 test shall be reported.

Even though oxidation stability is controlled,ist likely that shelf life will be limited. Advicehall be
sought from the supplier as to storage conditiomslide.

FAME content to meet the specification of EN 1421

Oxidation stability can be demonstrated by EN-I82205 or by EN 14112. This requirement shall

(0]
een

ha
the

1Y%

IR.

sal

be

reviewed based on CEN/TC19 evaluations of oxidagtebility performance and test limits




3.

Type: Unleaded petrol (EO)

SPECIFICATIONS OF REFERENCE FUEL TO BE USED FORSTING VEHICLES
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EQUIPPED WITH POSITIVE-IGNITION ENGINES AT LOW AMBENT
TEMPERATURE - TYPE VI TEST

16-1

Parameter Unit — Limits 1/ - Test Method
minimum | maximum
Research octane number,
RON 95.0 - EN 25164
Motor octane number, MON 85.0 - EN 25163
Density at 15 °C kg/m 740 754 ISO 3675
Reid vapour pressure kPa 56.0 95.0 prEN ISO 130
(DVPE)

Distillation:
- Evaporated at 70 °C per cent v/V 24.0 40.0 EN-8305
- Evaporated at 100 °C per cent v/y 50.0 58.( EQ-8305
- Evaporated at 150 °C per cent v/y 83.0 89.( EQ-8305
- Final boiling point °C 190 210 EN-ISO 3405
Residue per cent v/v - 2.0 EN-ISO 3405
Hydrocarbon analysis:
Olefins per cent v/v - 10.0 ASTM D 1319
Aromatics per cent v/v 29.0 35.0 ASTM D 1319
Saturates per cent v/ Report ASTM D 1319
Benzene per cent v/v - | 1.0 pr. EN 12177
Carbon/hydrogen ratio Report
Induction period 2 minutes 480 - EN-1SO 7536
Oxygen content per cent m/m - 1,0 EN 1601
Existent gum mg/ml - 0.04 EN-ISO 6246
Sulphur content/3 mg/kg - 10 ASTM D 5453
Copper corrosion - Class 1 EN-ISO 2160
Lead content mg/ - 5 EN 237
Phosphorus content mg/I - 1.3 ASTM D 3231

2/

3/

The values quoted in the specifications are "tralees”. In establishment of their limit valués t
terms of 1SO 4259 "Petroleum products — Determamai@nd application of precision data in
relation to methods of test" have been applied Bndixing a minimum value, a minimum
difference of 2R above zero has been taken intoustg in fixing a maximum and minimum
value, the minimum difference is 4R (R = reprodiliti).
Notwithstanding this measure, which is necessaryechnical reasons, the manufacturer of fuels
should nevertheless aim at a zero value wheretifhdated 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 mmeints of the specifications, the terms of 1SO

4259 should be applied.

The fuel may contain oxidation inhibitors and ateteactivators normally used to stabilise refinery
gasoline streams, but detergent/dispersive additnel solvent oils must not be added.
The actual sulphur content of the fuel used lier Type VI test shall be reported.
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ALTERNATIVELY
Type: Petrol (E5)
Parameter Unit Limits 1/ Test method
Minimum Maximum
Research octane 95.0 — EN 25164
number, RON prEN ISO 5164
Motor octane number, 85.0 — EN 25163
MON prEN 1ISO 5163
Density at 15 °C kg/m3 743 756 EN ISO 3675
EN ISO 12185
Vapour pressure kPa 56.0 95.0 EN I1SO 13016-1
(DVPE)
Water content % viv 0.015 ASTM E 1064
Distillation:
— Evaporated at 70 °C % v/v 24.0 44.0 EN-1SO 3405
— Evaporated at 100 °G % v/v 50.0 60.0 EN-1SO 3405
— Evaporated at 150 °G % v/v 82.0 90.0 EN-1SO 3405
— Final boiling point °C 190 210 EN-1SO 3405
Residue % v/v — 2.0 EN-1SO 3405
Hydrocarbon analysis:
— Olefins % viv 3.0 13.0 ASTM D 1319
— Aromatics % viv 29.0 35.0 ASTM D 1319
— Benzene % viv — 1.0 EN 12177
— Saturates % v/v Report ASTM 1319
Carbon/hydrogen ratio Report
Carbon/oxygen ratio Report
Induction period 2 minutes 480 | — EN-ISO 7536
Oxygen content/4 % m/m Report EN 1601
Existent gum mg/ml — 0.04 EN-ISO 6246
Sulphur content/3 mg/kg — 10 EN ISO 20846
EN ISO 20884
Copper corrosion — Class 1 EN-ISO 2160
Lead content mg/l — 5 EN 237
Phosphorus content mg/l — 1.3 ASTM D 3231
Ethanol 3 % viv 4.7 53 EN 1601
EN 13132
1/ The values quoted in the specifications are "traleies". In establishment of their limit valueg tierms o
ISO 4259 Petroleum products - Determination andiegtpon of precision data in relation to methoddest
have been applied and in fixing a minimum valueqiaimum difference of 2R above zero has been taken
into account; in fixing a maximum and minimum valtkee minimum difference is 4R (R = reproducibility
Notwithstanding this measure, which is necessarytéchnical reasons, the manufacturer of fueldl sha
nevertheless aim at a zero value where the stgalileaximum value is 2R and at the mean value icédise
of quotations of maximum and minimum limits. Shibitlbe necessary to clarify whether a fuel melets t
requirements of the specifications, the terms & ¥259 shall be applied.
2/ The fuel may contain oxidation inhibitors and aleteactivators normally used to stabilise refingagoline
streams, but detergent/dispersive additives anegsbbils shall not be added.
3/ The actual sulphur content of the fuel usedHierType 1 test shall be reported.
4/ Ethanol meeting the specification of prEN 153%8@he only oxygenate that shall be intentionallgextito
the reference fuel.
5 There shall be no intentional addition of compdsigontaining phosphorus, iron, manganese, ortieéus
reference fuel.
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Annex 14, paragraphs 3. to 3.2.4dmend to read:

"3.

3.1.

3.1.1.

3.1.2.

3.1.2.1.

3.1.2.2.

3.1.2.2.1.

3.1.2.2.2.

3.1.2.3.

TYPE | TEST METHODS

EXTERNALLY CHARGEABLE (OVC HEV) WITHOUT AN OPRATING
MODE SWITCH

Two tests shall be performed under the Watig conditions:

Condition A Test shall be carried out with a fully chargedectiical
energy/power storage device.

Condition B Test shall be carried out with an electrical gggower storage
device in minimum state of charge (maximum dischaaf
capacity).

The profile of the state of charge (SOC) of thectical energy/power storage
device during different stages of the Type | tegfiven in Appendix 1.

Condition A

The procedure shall start with the disghanf the electrical energy/power storage
device of the vehicle while driving (on the testdk, on a chassis dynamometer,
etc.):

(@) At a steady speed of 50 km/h until the fuehstoning engine of the HEV
starts up,

(b) Or, if a vehicle cannot reach a steady spé&® &m/h without starting up the
fuel consuming engine, the speed shall be reducngltie vehicle can run a
lower steady speed where the fuel consuming erdes not start up for a
defined time/distance (to be specified between rtegh service and
manufacturer),

(c) Or with manufacturers' recommendation.

The fuel consuming engine shall be stopped withthseconds of it being
automatically started.

Conditioning of vehicle

For compression-ignition engined velsiclethe Part Two cycle described in
Appendix 1 of Annex 4 shall be used. Three conbexicycles shall be driven
according to paragraph 3.1.2.5.3. below.

Vehicles fitted with positive-ignitiomgines shall be preconditioned with one
Part One and two Part Two driving cycles accordingparagraph 3.1.2.5.3.
below.

After this preconditioning, and beforetites the vehicle shall be kept in a room
in which the temperature remains relatively coristaetween 293 and 303 K
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3.1.2.4.

3.1.2.5.

3.1.2.5.1.

3.1.2.5.2.

3.1.2.5.2.1.

3.1.2.5.2.2.

(20 °C and 30 °C). This conditioning shall be matrout for at least six hours and
continue until the engine oil temperature and aoplé any, are within + 2 K of
the temperature of the room, and the electricaltgmgower storage device is
fully charged as a result of the charging presdriibeparagraph 3.1.2.4. below.

During soak, the electrical energy/povteragie device shall be charged:

(@) With the on board charger if fitted, or

(b) With an external charger recommended by thewufseturer, using the
normal overnight charging procedure.

This procedure excludes all types of special adstbat could be automatically or
manually initiated like, for instance, the equdii@a charges or the servicing
charges.

The manufacturer shall declare that during thg gespecial charge procedure has
not occurred.

Test procedure

The vehicle shall be started up by the means peolvidr normal use to the driver.
The first cycle starts on the initiation of the i@ start-up procedure.

The test procedures defined in eitheagraph 3.1.2.5.2.1. or 3.1.2.5.2.2. may be
used in line with the procedure chosen in Regufatddo. 101, Annex 8,
paragraph 3.2.3.2.

Sampling shall begin (BS) before ortha initiation of the vehicle start up
procedure and end on conclusion of the final idpegod in the extra-urban cycle
(Part Two, end of sampling (ES)).

Sampling shall begin (BS) before ortha initiation of the vehicle start up
procedure and continue over a number of repeatctgdes. It shall end on
conclusion of the final idling period in the firsixtra-urban (Part Two) cycle
during which the battery reached the minimum stdteharge according to the
criterion defined below (end of sampling (ES)).

The electricity balance Q [Ah] is measured overheaambined cycle, using the
procedure specified in Appendix 2 of Annex 8 to ®atjon No. 101, and used to
determine when the battery minimum state of chaagebeen reached.

The battery minimum state of charge is considemddve been reached in
combined cycle N if the electricity balance meaduwtaring combined cycle N+1

is not more than a 3 per cent discharge, expreassedpercentage of the nominal
capacity of the battery (in Ah) in its maximum staf charge, as declared by the
manufacturer. At the manufacturer's request amidititest cycles may be run and
their results included in the calculations in paaphs 3.1.2.5.5. and 3.1.4.2.
provided that the electricity balance for each addal test cycle shows less
discharge of the battery than over the previousecyc



3.1.2.5.3.

3.1.2.5.4.

3.1.2.5.5.

3.1.3.

3.1.3.1.

3.1.3.1.1.

3.1.3.1.2.
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In between each of the cycles a hot soak periodpaofo 10 minutes is allowed.
The power train shall be switched off during thésipd.

The vehicle shall be driven accordingAtmex 4, or in case of special gear
shifting strategy, according to the manufacturgrstructions, as incorporated in
the drivers' handbook of production vehicles andidated by a technical gear
shift instrument (for drivers' information). Fdnetse vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqili@g. For the pattern of the
operating curve the description according to paalgr2.3.3. in Annex 4 shall

apply.
The exhaust gases shall be analyzeddicgdo Annex 4.

The test results shall be comparededirthits prescribed in paragraph 5.3.1.4. of
this Regulation and the average emission of ealthtaot in grams per kilometre
for Condition A shall be calculated ¢

In the case of testing according to paragrapl2®2.1., (M) is simply the result
of the single combined cycle run.

In the case of testing according to paragrapi2®R.2., the test result of each
combined cycle run (M), multiplied by the appropriate deterioration akKkd
factors, shall be less than the limits prescribedparagraph 5.3.1.4. of this
Regulation. For the purposes of the calculatiopanagraph 3.1.4 Mshall be
defined as:

1 N
M :NZMlia
a=1

where:
i : pollutant
a: cycle

Condition B

Conditioning of vehicle

For compression-ignition engined velictbe Part Two cycle described in
Appendix 1 of Annex 4 shall be used. Three conbexwcycles shall be driven
according to paragraph 3.1.3.4.3. below.

Vehicles fitted with positive-ignitiom@nes shall be preconditioned with one

Part One and two Part Two driving cycles accordiogparagraph 3.1.3.4.3.
below.
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3.1.3.2.

3.1.3.3.

3.1.3.4.

3.1.3.4.1.

3.1.3.4.2.

3.1.3.4.3.

3.1.3.4.4.

3.1.3.5.

The electrical energy/power storage dewitehe vehicle shall be discharged

while driving (on the test track, on a chassis dyameter, etc.):

(a) At a steady speed of 50 km/h until the fuatstoning engine of the HEV
starts up,

(b) Or if a vehicle can not reach a steady spé&f &km/h without starting up the
fuel consuming engine, the speed shall be redun#btibe vehicle can run a
lower steady speed where the fuel consuming engsialoes not start up for
a defined time/distance (to be specified betweeshrieal service and
manufacturer),

(c) Or with manufacturers' recommendation.

The fuel consuming engine shall be stopped withihseconds of it being
automatically started.

After this preconditioning, and beforetitey the vehicle shall be kept in a room
in which the temperature remains relatively constagtween 293 and 303 K
(20 °C and 30 °C). This conditioning shall be matrout for at least six hours and
continue until the engine oil temperature and aoplé any, are within + 2 K of
the temperature of the room.

Test procedure

The vehicle shall be started up by tkams provided for normal use to the driver.
The first cycle starts on the initiation of the e start-up procedure.

Sampling shall begin (BS) before or e tnitiation of the vehicle start up
procedure and end on conclusion of the final idpegiod in the extra-urban cycle
(Part Two, end of sampling (ES)).

The vehicle shall be driven accordingAttnex 4, or in case of special gear
shifting strategy, according to the manufacturgrsructions, as incorporated in
the drivers’ handbook of production vehicles andidated by a technical gear
shift instrument (for drivers' information). Fdnetse vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqiligd. For the pattern of the
operating curve the description according to paly2.3.3. in Annex 4 shall

apply.
The exhaust gases shall be analyzeddiegdo Annex 4.

The test results shall be compared to the limigsgnibed in paragraph 5.3.1.4. of
this Regulation and the average emission of eathbtant for Condition B shall
be calculated (M). The test results ) multiplied by the appropriate
deterioration and K factors, shall be less than the limits prescribad
paragraph 5.3.1.4. of this Regulation.
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3.1.4. Test results
3.1.4.1. In the case of testing according to paragraph Z22.
For communication, the weighted values shall beuwtated as below

M; = (De.M;+ Dav.M;) /(De + Dav)

where:

Mi = mass emission of the pollutant i in grams plmketre.

My = average mass emission of the pollutant i in gramer kilometre
with a fully charged electrical energy/power st@agdevice
calculated in paragraph 3.1.2.5.5.

My = average mass emission of the pollutant i in grgmer kilometre

with an electrical energy/power storage device inimum state of
charge (maximum discharge of capacity) calculated i
paragraph 3.1.3.5.

De = vehicle electric range, according to the pduce described in
Regulation No. 101, Annex 9, where the manufacturerst
provide the means for performing the measuremerh whe
vehicle running in pure electric mode.

Dav = 25 km (average distance between two batemiyarges).

3.1.4.2. In the case of testing according to papiyB.1.2.5.2.2.
For communication, the weighted values shall beuwtated as below:

M; = (Dovc . M + Dav . M) / (Dovc + Dav)

where

Mi = mass emission of the pollutant i in grams plrketre.

Mii =  average mass emission of the pollutant i in grgmar kilometre
with a fully charged electrical energy/power st@agevice
calculated in paragraph 3.1.2.5.5.

M, = average mass emission of the pollutant i in gramar kilometre
with an electrical energy/power storage device inimum state of
charge (maximum discharge of capacity) calculated i
paragraph 3.1.3.5.

Dovc = OVC range according to the procedure dbedri in
Regulation No. 101, Annex 9.

Dav = 25 km (average distance between two bateamtyarges).

3.2. EXTERNALLY CHARGEABLE (OVC HEV) WITH AN OPERATNG MODE
SWITCH

3.2.1. Two tests shall be performed under the Watig conditions:

3.2.1.1. Condition A: Test shall be carried out hwia fully charged electrical

energy/power storage device.
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3.2.1.2. Condition B:  Test shall be carried outhmain electrical energy/power storage
device in minimum state of charge (maximum discbaaf
capacity).
3.2.1.3. The operating mode switch shall be pastibaccording the table below:
Hybrid- | -Pure electric -Pure fuel -Pure electric -Hybrid mode n (1)
modes consuming -Pure fuel | ......
-Hybrid -Hybrid consuming -Hybrid mode m (1
-Hybrid
Battery
state Switch in Switch in Switch in position| Switch in position
of charge position position
Condition A | Hybrid Hybrid Hybrid Most electric hybrid
Fully mode (2)
charged
Condition B | Hybrid Fuel consuming| Fuel consuming Most fuel
Min. state of consuming mode
charge 3)
Notes:
(1) For instance: sport, economic, urban, extraunwosition ...
(2) Most electric hybrid mode
The hybrid mode which can be proven to have thbdst electricity consumption
of all selectable hybrid modes when tested in atamre with condition A of
paragraph 4. of Annex 10 to Regulation No. 101b&o established based on
information provided by the manufacturer and ineggnent with the technical
service.
3) Most fuel consuming mode
The hybrid mode which can be proven to have tgadst fuel consumption of all
selectable hybrid modes when tested in accordantd wondition B of
paragraph 4. of Annex 10 to Regulation No. 101bé&o established based on
information provided by the manufacturer and ineggnent with the technical
service.
3.2.2. Condition A
3.2.2.1. If the pure electric range of the vehisléigher than one complete cycle, on the
request of the manufacturer, the Type | test magdreied out in pure electric
mode. In this case, engine preconditioning presdriin paragraph 3.2.2.3.1.
or 3.2.2.3.2. can be omitted.
3.2.2.2. The procedure shall start with the disghanf the electrical energy/power storage

device of the vehicle while driving with the switchpure electric position (on the
test track, on a chassis dynamometer, etc.) at aadgt speed
of 70 per cent £ 5 per cent of the maximum thirtinutes speed of the vehicle
(determined according to Regulation No. 101).



3.2.2.3.

3.2.2.3.1.

3.2.2.3.2.

3.2.2.4.

3.2.2.5.
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Stopping the discharge occurs:

(@) When the vehicle is not able to run at 65 gt of the maximum thirty
minutes speed; or

(b)  When an indication to stop the vehicle is gite the driver by the standard
on-board instrumentation, or

(c) After covering the distance of 100 km.

If the vehicle is not equipped with a pure electmode, the electrical

energy/power storage device discharge shall beseetliby driving the vehicle

(on the test track, on a chassis dynamometer; etc.)

(@) At a steady speed of 50 km/h until the fuatstoning engine of the HEV
starts up, or

(b) If a vehicle cannot reach a steady speed dénd without starting up the
fuel consuming engine, the speed shall be reductittie vehicle can run a
lower steady speed where the fuel consuming erdpes not start up for a
defined time/distance (to be specified between rtieeth service and
manufacturer), or

(c) With manufacturers' recommendation.

The fuel consuming engine shall be stopped withih seconds of it being
automatically started.

Conditioning of vehicle

For compression-ignition engined velsictae Part Two cycle described in
Appendix 1 to the Annex 4 shall be used. Threeseoutive cycles shall be
driven according to paragraph 3.2.2.6.3. below.

Vehicles fitted with positive-ignitiom@ines shall be preconditioned with one
Part One and two Part Two driving cycles accordingparagraph 3.2.2.6.3.
below.

After this preconditioning, and beforetites the vehicle shall be kept in a room
in which the temperature remains relatively constagtween 293 and 303 K
(20 °C and 30 °C). This conditioning shall be matrout for at least six hours and
continue until the engine oil temperature and aatpld any, are within + 2 K of
the temperature of the room, and the electricatgmeower storage device is
fully charged as a result of the charging prescrilneparagraph 3.2.2.5.

During soak, the electrical energy/povteragie device shall be charged:
(@) With the on board charger if fitted, or
(b) With an external charger recommended by theufsturer, using the
normal overnight charging procedure.

This procedure excludes all types of special atmtbat could be automatically or
manually initiated like, for instance, the equdiisa charges or the servicing
charges.
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3.2.2.6.

3.2.2.6.1.

3.2.2.6.2.

3.2.2.6.2.1.

3.2.2.6.2.2.

3.2.2.6.3.

3.2.2.6.4.

The manufacturer shall declare that during the gespecial charge procedure has
not occurred.

Test procedure

The vehicle shall be started up by the means peavibr normal use to the
driver. The first cycle starts on the initiatiohtbe vehicle start-up procedure.

The test procedures defined in either paragrap/2.8.2.1. or 3.2.2.6.2.2. may be
used in line with the procedure chosen in Regutatdo. 101, Annex 8,
paragraph 4.2.4.2.

Sampling shall begin (BS) before or at the inigatiof the vehicle start up
procedure and end on conclusion of the final idpegod in the extra-urban cycle
(Part Two, end of sampling (ES)).

Sampling shall begin (BS) before or at the initatiof the vehicle start up
procedure and continue over a number of repeatcigdes. It shall end on
conclusion of the final idling period in the firsixtra-urban (Part Two) cycle
during which the battery has reached the minimustesof charge according to
the criterion defined below (end of sampling (ES)).

The electricity balance Q [Ah] is measured overheaombined cycle, using the
procedure specified in Appendix 2 of Annex 8 to &agon No. 101, and used to
determine when the battery minimum state of chaegebeen reached.

The battery minimum state of charge is considaredave been reached in
combined cycle N if the electricity balance meadutaring combined cycle N+1

is not more than a 3 per cent discharge, expremsedpercentage of the nominal
capacity of the battery (in Ah) in its maximum staf charge, as declared by the
manufacturer. At the manufacturer's request amidititest cycles may be run and
their results included in the calculations in pasphs 3.2.2.7. and 3.2.4.3.
provided that the electricity balance for each addal test cycle shows less
discharge of the battery than over the previousecyc

In between each of the cycles a hot soak periogpafo 10 minutes is allowed.
The power train shall be switched off during thésipd.

The vehicle shall be driven accordingAtmex 4, or in case of special gear
shifting strategy, according to the manufacturgrsructions, as incorporated in
the drivers' handbook of production vehicles andicated by a technical gear
shift instrument (for drivers' information). Fdnese vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqiligd. For the pattern of the
operating curve the description according to paaigr2.3.3. in Annex 4 shall

apply.

The exhaust gases shall be analyseddatgdo Annex 4.



3.2.2.7.

3.2.3.

3.2.3.1.

3.2.3.1.1.

3.2.3.1.2.

3.2.3.2.

3.2.3.3.

3.2.3.4.

3.2.3.4.1.
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The test results shall be compared to the limigsqnibed in paragraph 5.3.1.4. of
this Regulation and the average emission of ealthtaot in grams per kilometre
for Condition A shall be calculated ¢t

In the case of testing according to paragrapt2®2.1., (M) is simply the result
of the single combined cycle run.

In the case of testing according to paragrapi2®H2.2., the test result of each
combined cycle run M, multiplied by the appropriate deterioration and K
factors, shall be less than the limits prescribedparagraph 5.3.1.4. of this
Regulation. For the purposes of the calculatioparagraph 3.2.4., Mshall be
defined as:

where:
i - pollutant
a: cycle

Condition B
Conditioning of vehicle

For compression-ignition engined velsictae Part Two cycle described in
Appendix 1 to the Annex 4 shall be used. Threeseoutive cycles shall be
driven according to paragraph 3.2.3.4.3. below.

Vehicles fitted with positive-ignitiom@ines shall be preconditioned with one
Part One and two Part Two driving cycles accordingparagraph 3.2.3.4.3.
below.

The electrical energy/power storage dewitcehe vehicle shall be discharged
according to paragraph 3.2.2.2.

After this preconditioning, and beforetitey the vehicle shall be kept in a room
in which the temperature remains relatively constagtween 293 and 303 K
(20 °C and 30 °C). This conditioning shall be matrout for at least six hours and
continue until the engine oil temperature and awpld any, are within + 2 K of
the temperature of the room.

Test procedure

The vehicle shall be started up by teams provided for normal use to the driver.
The first cycle starts on the initiation of the i@ start-up procedure.
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3.2.3.4.2.

3.2.3.4.3.

3.2.3.4.4.

3.2.3.5.

3.2.4.

3.2.4.1.

3.2.4.2.

Sampling shall begin (BS) before or la tnitiation of the vehicle start up
procedure and end on conclusion of the final idfyegiod in the extra-urban cycle
(Part Two, end of sampling (ES)).

The vehicle shall be driven accordingAttnex 4, or in case of special gear
shifting strategy, according to the manufacturgrsructions, as incorporated in
the drivers’ handbook of production vehicles andidated by a technical gear
shift instrument (for drivers' information). Fdnetse vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqili@o. For the pattern of the

operating curve the description according to paaigr2.3.3. in Annex 4 shall

apply.

The exhaust gases shall be analyseddsmgd@o Annex 4.

The test results shall be compared tdirthies prescribed in paragraph 5.3.1.4. of
this Regulation and the average emission of eadihtaot for Condition B shall
be calculated (M). The test results ) multiplied by the appropriate
deterioration and K factors, shall be less than the limits prescridad
paragraph 5.3.1.4. of this Regulation.

Test results

In the case of testing according to paragraph 22.

For communication, the weighted values shall beutated as below:

M = (De.M;+Dav.M;)/(De+Dav)
where
M = mass emission of the pollutant i in grams pkmketre
My = average mass emission of the pollutant i in graer kilometre with a

fully charged electrical energy/power storage devaalculated in
paragraph 3.2.2.7.

My = average mass emission of the pollutant i in graer kilometre with
an electrical energy/power storage device in mimmsiate of charge
(maximum discharge of capacity) calculated in paaply 3.2.3.5.

De = vehicle electric range with the switch in pueectric position,

according to the procedure described in Reguladtion101, Annex 9.

If there is not a pure electric position, the mawctfirer must provide

the means for performing the measurement with éiacle running in

pure electric mode.

25 km (average distance between two battmiyarge).

Dav
In the case of testing according to paragraph £22.
For communication, the weighted values shall beutated as below

M; = (Dovc . M; + Dav . M) / (Dovc + Dav )
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where:

Mi = mass emission of the pollutant i in grams plEmketre.

Mii = average mass emission of the pollutant i in gragnar kilometre
with a fully charged electrical energy/power st@agevice
calculated in paragraph 3.2.2.7.

M, = average mass emission of the pollutant i in graoar kilometre
with an electrical energy/power storage device inimum state of
charge (maximum discharge of capacity) calculated i
paragraph 3.2.3.5.

Dovc = OVC range according to the procedure desdr in
Regulation No. 101, Annex 9.

Dav = 25 km (average distance between two batemtyarges).”



