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List of contents, annexes,

Add new annex 14, to read:

"Annex 14:  EMISSIONS TEST PROCEDURE FOR HYBRID ELECTRIC VEHICLES
Appendix 1. Electric energy/power storage device SOC profile for OVC HEV Typel
test."
Text of the Regulation,

Insert new paragraphs 1.1.3. and 1.1.4., to read (scope):

"1.1.3.

1.14.

Exhaust emissonsat normd and low ambient temperature, evaporative emissions, emissons
of crankcase gases, the durability of pollution control exhaust devices and on-board
diagnogtic (OBD) systemsof hybrid eectric vehicles(HEV) equipped with positive-ignition
(P.I.) engines and having &t least four whedls.

Exhaugt emissions, the durability of anti- pollution devices and on-board diagnostic (OBD)
systems of hybrid dectric vehicles (HEV) of categoriesM; and N; equipped with
compression-ignition (C.1.) engines, having a least four whedls and a maximum meass not
exceeding 3,500 kg."

Paragraphs 1.1.3. to 1.1.5. (former), renumber as paragraphs 1.1.5. to 1.1.7.

Insert new paragraphs 2.21. to 2.21.2., to read (definitions):

"2.21.

2.21.1.

2.21.2.

Hybrid vehicles (HV)

Generd ddfinition of hybrid vehicles (HV):

"Hybrid vehicle (HV)" meansavehiclewith a |least two different energy convertersand two
different energy storage systems (on vehicle) for the purpose of vehicle propulson.

Definition of hybrid dectric vehicles (HEV):

"Hybrid dectric vehice (HEV)" means a vehicle that, for the purpose of mechanicad
propulson, draws energy from both of the following onvehicle sources of stored

energy/power:

- aconsumable fud
- an dectrica energy/power storage device (e.g.: battery, capacitor, flywhed/generator
etc.)"
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Insert new paragraph 5.1.6., to read:

"5.1.6. It shdl be possible to ingpect the vehicle for roadworthiness test in order to determine its
performance in relation to the data collected in accordance with paragraph 5.3.7. to this
Regulation. If thisingpection requiresaspecia procedure, thisshdl bedetaled inthe service
manua (or equivdent media). This specid procedure shal not require the use of specid
equipment other than that provided with the vehicle."

Paragraph 5.2.1., amend to read (test procedure):

"5.2.1. Pogtive ignition engine-powered vehicles and hybrid eectric vehicles equipped with a
positive-ignition engine shdl be subject to the following tests:

Paragraph 5.2.2., amend to read:

"5.2.2. Postive-ignition engine-powered vehicles and hybrid eectric vehicles equipped with a
positive-ignition engine fudled with LPG or NG only shal be subject to the following tests

Paragraph 5.2.3., amend to read:

"5.2.3. Compression ignition engine-powered vehiclesand hybrid el ectric vehicles equipped with a
compression ignition engine shal be subject to the following tests:

Paragraph 8.2.3.1., amend to read (C.O.P.):

"8.231 ... any adjustment to the vehicles selected.

For hybrid eectric vehicles (HEV), the tests shdl be carried out under the conditions
determined in annex 14:

- For OV C vehicles, the measurements of emissions of pollutants shal be carried out
with the vehicle conditioned according to condition B of the Type | test for OVC
hybrid vehicles.

- For NOVC vehicles, the measurements of emissions of pollutants shdl be carried
out under the same conditions asin the Type | test for NOVC vehicles."

Paragraph 8.2.3.2.3., amend to read:

"8.2.323. ... in annex 10 may be used:

M If a Type Ill test is to be carried out, it shal be conducted on al vehicles
sdected for the Type | COP test. The conditions lad down in
paragraph 5.3.3.2. shdl be complied with. For hybrid dectric vehicles (HEV),
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the tests shdl be carried out under the conditions determined in annex 14

paragraph 5.
(if) If aTypelV testistobe......"

Paragraph 8.2.6.1., amend to read:

"8261 .. to the tests described in annex 11, Appendix 1.

For hybrid dectric vehicles (HEV), the tests shdl be carried out under the conditions
determined in annex 14, paragraph 9."

I nsert new subparagraphs (d) and (€) in paragraph 11.1.5.1., to read (pecid provisonsfor OBD systems):

"(d) Hybrid dectric vehicdes(HEV) equipped with positive-ignition engines, hybrid dectric
vehicles (HEV) of category M; equipped with compresson-ignition engines and
whose maximum mass does not exceed 2,500 kg, and hybrid eectric vehicles(HEV)
of category N; (Class I) equipped with compresson ignition engines,
from 1 January 2005 for new types and from 1 January 2006 for al types.

(e Hybrid dectric vehicles (HEV) of category N; (Classes Il and I11), equipped with
compressionignition engines, and hybrid eectric vehicles (HEV) of category M;
equipped with compressonrignition engines and whose maximum  mass
exceeds 2,500 kg, from 1 January 2006 for new typesand from 1 January 2007 for
all types”

Annex 1 (ENGINE AND VEHICLE CHARACTERISTICYS),

Items4.to4.1., amend to read :

"4, DESCRIPTION OF ENERGY CONVERTERS
4.1. Engine manufacturer:
41.1. Manufacturer's engine code ......"

Insart new items 4.3. 10 4.3.8., to read:

"4.3. Hybrid Electric Vehicle ryesno 1/

4.3.1. Category of Hybrid Electric vehicle . Off Vehide Charging/Not Off Vehide
Charging 1/

4.3.2. Operating mode switch : withiwithout 1/

43.2.1. Selectable modes

43211 Pure dectric ryesno 1/

4.3.2.1.2. Pure fud consuming ryesno U/

43.2.1.3. Hybrid modes ryesno 1/

(if yes, short description)
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4.3.3. Description of the energy storage device: (battery, capacitor, flywhed/generator ...)
4.3.3.1. Make: ......
4.3.3.2. Type: ......
4.3.3.3. | dentification number: ......
4.3.3.4. Kind of dectrochemica couple ......
4.3.3.5. Energy: .......... (for battery: voltage and capacity Ahin 2 h, for capacitor: J, ...)
4.3.3.6. Charger: onboard/ external/ without 1/
4.3.4. Electric machines (describe each type of dectric machine separately)
4.34.1. MaKE: ....oveeeeeeeecece e
4.3.4.2. TYPE e
4.3.4.3. Primary use: traction motor / generator
4.3.4.3.1. When used as traction motor: monomotor/ multimotors (number):
4.3.4.4. Maximum POWES: ........cceeeeeeenennn. kW
4.3.4.5. Working principle:
4.3.45.1. direct current/ dternating current/ number of phases.
4.3.4.5.2. separate excitation/ series/ compound 1/
4.3.45.3. synchronous/ asynchronous 1/
4.35. Control unit
4.35.1. Make: ......
4.3.5.2. Type: ......
4.3.5.3. Identification number: ......
4.3.6. Power controller
4.3.6.1. Make: ......
4.3.6.2. Type: ......
4.3.6.3. | dentification number: ......
4.3.7. Vehicle dectric range ...... km (according annex 7 of Regulation No. 101):
4.3.8. Manufacturer’ s recommendation for preconditioning : ...... !
Insert new items 5.4. to 5.4.2., to read:
"5.4. Hybrid dectric vehicle
54.1. Drawing of the hybrid powertrain system layout (engine/ motor/ transmission combination):
54.2. Description of the generd hybrid powertrain working principle: ...... "
Annex 2, (COMMUNICATION),
Insert new items 1.1. to 1.1.2., to read:
"1.1. Hybrid dectric vehicle :yesno 2/
1.11. Category of Hybrid Electric vehicle . Off Vehide Charging/

Not Off Vehicle Charging 2/
112 Operating mode switch : withiwithout 2/ "
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Insert new items 16.1.2. to 16.1.2.2., to read:

"16.1.2.
16.1.2.1.

16.1.2.2.

In the case of externdly chargeable (OVC) Hybrid Electric Vehide:

Repeat the table for the both test conditions specified in paragraphs 3.1. and 3.2. of
annex 14.

Repest thetablefor the welghted va ues determined according to paragraphs 3.1.4 or 3.2.4
of annex 14."

Annex 4, Appendix 3 (Coast down),

Add afootnotein paragraph 4., to read:

"4,

Y

VEHICLE PREPARATION 1/

For HEV, and until uniform technical provisons have been established, the manufacturer will
agree with thetechnicd service concerning the status of the vehicle when performing thetest
as defined in this Appendix.”

Add a new annex 14, to read (including Appendix 1):

1.1.

1.2

13.

14.

"Annex 14

EMISSIONS TEST PROCEDURE FOR HYBRID ELECTRIC VEHICLES (HEV)

INTRODUCTION

Thisannex definesthe specific provisonsregarding type-approvd of ahybrid dectricvehide
(HEV) as defined in paragraph 2.21.2. of this Regulation.

Asagenerd principle, for thetestsof Typel, II, 11, IV, V, VI and OBD, hybrid dectric
vehicles shdl ke tested according to annex4, 5, 6, 7, 9, 8 and 11 respectively, unless
modified by this annex.

For the Type | test only, OVC vehicles (as categorized in paragraph 2) shal be tested
according to condition A and to condition B. Thetest resultsunder both conditions Aand B
and the weighted values shdl be reported in the communication form.

Theemissonstest resultsshdl comply with thelimitsunder dl specified test conditionsof this
Regulation.

CATEGORIES OF HYBRID ELECTRIC VEHICLES

Vehicle Off-Vehicle Charging (1) Not Off-Vehicle Charging (2)
charging (OVC) (NOVC)
Operating , , . ,
mode switch Without With Without With

(1) dso known as "externdly chargeabl€"
(2) dso known as "not externdly chargesble”




3.1

3.1.1.

3.1.2.

3.1.2.1.

3.1.2.2.

31221

3.1.2.2.2.

3.123.
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TYPE | TEST METHODS

EXTERNALLY CHARGEABLE (OVC HEV) WITHOUT AN OPERATING MODE
SWITCH

Two tests shal be performed under the following conditions.

Condition A:  test shdl be caried out with a fully charged electrica energy/power
storage device.

Condition B:  test shdl be carried out with an eectrical energy/power storage devicein
minimum gtate of charge (maximum discharge of capacity).

The profile of the state of charge (SOC) of thedectrica energy/power storage deviceduring
different stages of the Type | test isgiven in Appendix 1.

Condition A

The procedure shal start with the discharge of the dectrica energy/power storage device of
the vehicle while driving (on the test track, on a chassis dynamometer, etc.):

- at a steady speed of 50 kmvh until the fud consuming engine of the HEV dartsup,

- or, if avehicle cannot reach a steady speed of 50 km/h without starting up the fuel
consuming engine, the speed shdl be reduced until the vehicle can run a lower
steady speed where the fuel consuming engine does not start up for a defined
time/distance (to be specified between technica service and manufacturer),

- or with manufacturer’ s recommendation.

The fud consuming engine shdl be stopped within 10 seconds of it being automaticaly
started.

Conditioning of vehide

For compression-ignition engined vehicles the Part Two cycle described in Appendix 1 of
annex 4 shdl be used. Three consecutive cycles shdl be driven according to
paragraph 3.1.2.5.3. below.

Vehidesfitted with pogtive-ignition engines shdl be preconditioned with one Part One and
two Part Two driving cycles according to paragraph 3.1.2.5.3. below.

After this preconditioning, and before tedting, the vehicle shal be kept in a room in
which the temperature remains relatively constant between 293 and 303 K (20°C and
30°C). Thisconditioning shdl be carried out for at least Sx hours and continue until
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3.1.2.4.

3.1.25.

31251

3.1.25.2.

3.1.25.3.

3.1.254.

3.1.26.

3.13.
3.1.3.1

31311

the engine oil temperature and coolant, if any, are within £ 2 K of the temperature of the
room, and the eectrica energy/power storage device is fully charged as a result of the
charging prescribed in paragraph 3.1.2.4. below.

During soak, the eectrica energy/power storage device shdl be charged:
@ with the on board charger if fitted, or

(b) with an externa charger recommended by the manufacturer, using the normd
overnight charging procedure.

This procedure excludesal typesof specia chargesthat could be automaticaly or manualy
initiated like, for instance, the equalization charges or the servicing charges.

The manufacturer shal declare that during the test, a specid charge procedure has not
occurred.

Test procedure

The vehicle shal be started up by the means provided for norma useto thedriver. Thefirst
cycle garts on the initiation of the vehicle Sart-up procedure.

Sampling shdl begin (BS) beforeor a theinitiation of the vehicle start up procedure and end
on concuson of the find idling period in the extra-urban cycle (Part Two, end of

sampling (ES)).

The vehicle shdl be driven according to annex 4, or in case of specia gear shifting strategy
according to the manufacturer's ingructions, as incorporated in the drivers handbook of
production vehicles and indicated by a technicd gear shift instrument (for drivers
information). For these vehiclesthe gear shifting points prescribed in annex 4, Appendix 1
are not applied. For the pattern of the operating curve the description according to
paragraph 2.3.3. in annex 4 shal apply.

The exhaust gases shal be andyzed according to annex 4.

The test results shall be compared to the limits prescribed in paragraph 5.3.1.4. of this
Regulation and the average emisson of each pallutant for Condition A shdl be cdculated
(M1).

Condition B

Conditioning of vehide

For compression-ignition engined vehicles the Part Two cycle described in Appendix 1 of

anex 4 shdl be used. Three consecutive cycles shdl be driven according to
paragraph 3.1.3.4.3. below.



31312

3.1.3.2.

3.1.33.

3.1.3.4.

3.1.34.1

3.1.34.2

3.1.34.3.

3.1.3.4.4.

3.1.35.
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Vehidesfitted with pogtive-ignition engines shall be preconditioned with one Part One and
two Part Two driving cycles according to paragraph 3.1.3.4.3. below.

The dectrica energy/power storage device of the vehicle shdl be discharged while driving
(on the test track, on a chassis dynamometer, €tc.):

- at asteady speed of 50 km/h until the fuel consuming engine of the HEV starts up,

- or if avehicle can not reach asteady speed of 50 kmv/h without starting up the fuel
consuming engine, the speed shdl be reduced until the vehicle can run a lower
steady speed where the fuel consuming engine just does not start up for adefined
time/distance (to be specified between technica service and manufacturer),

- or with manufacturer’ s recommendation.

The fud consuming engine shdl be stopped within 10 seconds of it being automatically
started.

After this preconditioning, and before testing, the vehicleshdl bekept inaroominwhichthe
temperature remains relatively congtant between 293 and 303 K (20°C and 30° C). This
conditioning shdl be carried out for a least Sx hours and continue until the engine ol
temperature and coolant, if any, are within + 2 K of the temperature of the room.

Test procedure

Thevehicle shdl be started up by the means provided for norma useto thedriver. Thefirst
cycle garts on the initiation of the vehicle start-up procedure.

Sampling shdl begin (BS) beforeor at theinitiation of the vehicle start up procedure and end
on concuson of the find idling period in the extra-urban cycle (Part Two, end of

sampling (ES)).

The vehicle shal be driven according to annex 4, or in case of specid gear shifting Srategy
according to the manufacturer's ingtructions, as incorporated in the drivers handbook of
production vehicles and indicated by a technicd gear shift indrument (for drivers
information). For these vehicles the gear shifting points prescribed in annex 4, Appendix 1
are not gpplied. For the pattern of the operating curve the description according to
paragraph 2.3.3. in annex 4 shdl apply.

The exhaust gases shal be andyzed according to annex 4.
The test results shdl be compared to the limits prescribed in paragraph 5.3.1.4. of this

Regulation and the average emission of each pollutant for Condition B shal be calculated
(M2).
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3.1.4. Tedt results
3.14.1. For communication, the weighted vaues shdl be calculated as below:

Mi:(De.M1i+Da\/.M2i) /(De+Da\/)

Where:

M; = mass emission of the pollutant i in grams per kilometre.

M1 =  average mass emisson of the pollutant i in grams per kilometre with afully
charged eectricd energy/power storage device caculated in paragraph
3.1.2.6.

M2; = average mass emisson of the pollutant i in grams per kilometre with an
electrical  energy/power dorage device in minimum date of charge
(maximum discharge of capacity) caculated in paragraph 3.1.3.5.

De =  vehicledectric range, according to the procedure described in Regulation
No. 101, annex 7, where the manufacturer must provide the means for
performing the messurement with the vehicle running in pure eectric mode.

Dav = 25 km (average distance between two battery recharges)

3.2 EXTERNALLY CHARGEABLE (OVC HEV) WITH AN OPERATING MODE

SWITCH

3.2.1. Two tests shal be performed under the following conditions:

3.2.1.1 Condition A:  test shdl be carried out with a fully charged eectricd energy/power
storage device.

3.2.1.2. ConditionB:  test shdl be carried out with an dectricd energy/power storage devicein

minimum state of charge (maximum discharge of capecity)
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The operating mode switch shal be positioned according the table below:

-Pure dectric

-Hybrid

Switch in pogtion

-Pure fud
consuming
-Hybrid

Switch in pogtion

-Pure dectric
-Pure fud
consuming
-Hybrid

Switch in position

-Hybrid moden (2)

-Hybrid mode m (1)

Switch in pogtion

Condition A

Fully charged

Hybrid

Hybrid

Hybrid

Mogt dectric  hybric
mode (2)

Condition B
Min. gate of

Hybrid

Fue consuming

Fue consuming

Mot fud consuming
mode (3)

charge

@
e

©)

3.2.2.

3.2.2.1.

3.2.2.2.

For ingtance: sport, economic, urban, extra-urban position ...

Mogt ectric hybrid mode:

The hybrid mode which can be proven to have the highest eectricity consumption of al

selectable hybrid modes when tested in accordance with condition A of paragraph 4. of

annex 10 to Regulation No. 101, to be established based on information provided by the
manufacturer and in agreement with the technica service.

Mos fud consuming mode:

The hybrid mode which can be proven to have the highest fuel consumption of &l selectable
hybrid modes when tested in accordance with condition B of paragraph 4. of annex 10 to
Regulation No. 101, to be established based on information provided by the manufacturer
and in agreement with the technica service.

Condition A

If the pure eectric range of the vehicle is higher than one complete cycle, on the request of
the manufacturer, the Type | test may be carried out in pure eectric mode. In this case,
engine preconditioning prescribed in paragraph 3.2.2.3.1. or 3.2.2.3.2. can be omitted.

The procedure shal start with the discharge of the éectrica energy/power storage device of
the vehicle while driving with the switch in pure dectric position (on the test track, on a
chassis dynamometer, etc.) at a steady speed of 70 per cent = 5 per cent of the maximum
thirty minutes speed of the vehicle (determined according to Regulation No. 101).
Stopping the discharge occurs:

- whenthevehicleisnot ableto run at 65 per cent of the maximum thirty minutes speed; or

- when an indication to stop the vehicle is given to the driver by the standard on-board
ingrumentation, or
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3.2.2.3.

3.223.1

3.2.2.3.2.

3.2.24.

3.2.25.

- after covering the distance of 100 km.

If the vehicleisnot equipped with a pure eectric mode, the eectrica energy/power storage
device discharge shall be achieved by driving the vehicle (on the test track, on a chassis
dynamometer, etc.):

- at a steady speed of 50 kmvh until the fud consuming engine of the HEV darts up,
or

- If a vehicle cannot reach a steady speed of 50 knvh without starting up the fuel
consuming engine, the speed shal be reduced until the vehicle can run a lower
seady speed where the fud consuming engine does not start up for a defined
time/distance (to be specified between technical service and manufacturer), or

- with manufacturer’ s recommendation.

The fud consuming engine shal be stopped within 10 ssconds of it being autometically
started.

Conditioning of vehicle

For compress on-ignition engined vehicles the Part Two cycle described in Appendix 1 to
the annex 4 shdl be used. Three consecutive cycles shdl be driven according to
paragraph 3.2.2.6.3. below.

Vehidesfitted with pogtive-ignition engines shall be preconditioned with one Part One and
two Part Two driving cycles according to paragraph 3.2.2.6.3. below.

After this preconditioning, and beforetesting, the vehicle shal be kept inaroominwhichthe
temperature remains reatively constant between 293 and 303 K (20°C and 30°C). This
conditioning shall be carried out for & least Sx hours and continue until the engine all

temperature and coolant, if any, arewithin+ 2 K of the temperature of the room, and the
electrica energy/power storage deviceisfully charged asaresult of the charging prescribed

in paragraph 3.2.2.5.
During soak, the dectrica energy/power storage device shdl be charged:
@ with the on board charger if fitted, or

(b) with an externd charger recommended by the manufacturer, using the norma
overnight charging procedure.

This procedure excludesall types of specia chargesthat could be automaticaly or manualy
initiated like, for ingtance, the equalisation charges or the servicing charges.

The manufacturer shal declare that during the test, a gpecid charge procedure has not
occurred.



3.2.2.6.

3.2.26.1.

3.2.2.6.2.

3.2.2.6.3.

3.2.2.64.

3227

3.23.

3231

32311

32312

3.2.3.2.

3.2.33.

3.2.3.4.

3.234.1

3.2.34.2.

TRANSWP.29/2003/41
page 13

Test procedure

Thevehicleshdl be started up by the means provided for norma useto thedriver. Thefirst
cycle garts on the initiation of the vehicle start-up procedure.

Sampling shdl begin (BS) before or a theinitiation of the vehicle start up procedure and end
on concluson of the find idling period in the extra-urban cycle (Part Two, end of

sampling (ES)).

The vehicle shal be driven according to annex 4, or in case of Specia gear shifting strategy
according to the manufacturer's ingtructions, as incorporated in the drivers handbook of
production vehicles and indicated by a technicd gear shift ingrument (for drivers
information). For these vehicles the gear shifting points prescribed in annex 4, Appendix 1
are not gpplied. For the pattern of the operating curve the description according to
paragraph 2.3.3. in annex 4 shall apply.

The exhaust gases shdl be analysed according to annex 4.

The test results shal be compared to the limits prescribed in paragraph 5.3.1.4. of this
Regulation and the average emission of each pollutant for Condition A shdl be caculated
(M1).

Condition B

Conditioning of vehide

For compressi on-ignition engined vehicles the Part Two cycle described in Appendix 1 to
the annex 4 shdl be used. Three consecutive cycles shdl be driven according to
paragraph 3.2.3.4.3. below.

Vehidesfitted with pogtive-ignition engines shall be preconditioned with one Part One and
two Part Two driving cycles according to paragraph 3.2.3.4.3. below.

The electrica energy/power storage device of the vehicle shal be discharged according to
paragraph 3.2.2.2.

After this preconditioning, and before testing, thevehicle shal bekept inaroominwhichthe
temperature remains relatively congtant between 293 and 303 K (20°C and 30°C). This
conditioning shdl be carried out for a least Sx hours and continue until the engine ol
temperature and coolant, if any, are within + 2 K of the temperature of the room.

Test procedure

Thevehicle shdl be started up by the means provided for norma useto thedriver. Thefirst
cycle garts on the initiation of the vehicle start-up procedure.

Sampling shdl begin (BS) before or &t theinitiation of the vehicle start up procedure
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3.2.343.

3.2.3.4.4.

3.2.35.

3.24.

3.24.1.

3.3.

3.3.1

3.3.2.

3.3.3.

and end on conclusion of the find idling period in the extra-urban cycle (Part Two, end of
sampling (ES)).

The vehicle shdl be driven according to annex 4, or in case of specid gear shifting Strategy
according to the manufacturer's ingtructions, as incorporated in the drivers handbook of
production vehicles and indicated by a technicd gear shift ingrument (for drivers
information). For these vehiclesthe gear shifting points prescribed in annex 4, Appendix 1
are not gpplied. For the pattern of the operating curve the description according to
paragraph 2.3.3. in annex 4 shdl apply.

The exhaust gases shdl be analysed according to annex 4.

The test results shdl be compared to the limits prescribed in paragraph5.3.1.4. of this
Regulation and the average emission of each pollutant for Condition B shdl be calculated
(M2).

Tes results

For communication, the weighted vaues shdl be caculated as below:

M; = (De.M1 +Dav.M2)/(De+ Dav)

Where:

M = mass emission of the pollutant i in grams per kilometre

M1 = average mass emisson of the pollutant i in grams per kilometre with a fully
charged electrical energy/power storage device calculated in paragraph 3.2.2.7.

M2 = average massemisson of thepollutant i ingrams per kilometrewith an dectricd

energy/power storage device in minimum state of charge (maximum discharge
of capacity) calculated in paragraph 3.2.3.5.

De =  vehidedectricrangewith the switchin pure dectric postion, according to the
procedure described in Regulation No. 101, annex 7. If there is not a pure
electric pogtion, the manufacturer must provide the means for performing the
measurement with the vehicle running in pure eectric mode.

Dav =  25km (average distance between two battery recharge)

NOT EXTERNALLY CHARGEABLE (NOTOVCHEV) WITHOUT AN OPERATING
MODE SWITCH

These vehicles shdl be tested according to annex 4.

For preconditioning, at least two consecutive complete driving cycles (one Part Oneandone
Part Two) are carried out without soak.

The vehicle shal be driven according to annex 4, or in case of specid gear shifting
strategy according to the manufacturer's ingructions, as incorporated in the drivers
handbook of production vehicles and indicated by atechnical gear shift instrument (for



3.4.

34.1.

3.4.2.

34.3.

4.1.

5.1.

5.2.

6.1.
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drivers information). For these vehicles the gear shifting points prescribed in annex 4,
Appendix 1 arenot applied. For the pattern of the operating curve the description according
to paragraph 2.3.3. in annex 4 shdl apply.

NOT EXTERNALLY CHARGEABLE (NOTOVC HEV) WITH AN OPERATING
MODE SWITCH

These vehicles are preconditioned and tested in hybrid mode according to annex 4. If
severd hybrid modes are available, the test shal be carried out in the mode that is
automatically set after turn on of theignition key (norma mode). On the basisof information
provided by the manufacturer, the Technical Service will make surethat the limit values are
met in dl hybrid modes.

For preconditioning, &t |east two consecutive complete driving cycles (one Part Oneand one
Part Two) shdl be carried out without soak.

The vehicle shdl be driven according to annex 4, or in case of specid gear shifting Strategy
according to the manufacturer's ingtructions, as incorporated in the drivers handbook of
production vehicdles and indicated by a technicad gear shift indrument (for drivers
information). For these vehiclesthe gear shifting points prescribed in annex 4, Appendix 1
are not gpplied. For the pattern of the operating curve the description according to
paragraph 2.3.3. in annex 4 shdl apply.

TYPE Il TEST METHODS

The vehicles shall be tested according to annex 5 with the fud consuming engine running.
The manufacturer shall provide a“servicemode” that makes execution of thistest possible.

If necessary, the special procedure provided for in paragraph 5.1.6. to the Regulation shall
be used.

TYPE Il TEST METHODS

The vehicles shall be tested according to annex 6 with the fud consuming engine running.
The manufacturer shall provide a“servicemode” that makes execution of thistest possible.

Thetestsshd| be carried out only for conditions 1 and 2 of the paragraph 3.2. of annex 6. If
for any reasonsit is not possible to test on condition 2, dternatively another steady speed
condition (with fud consuming engine running under load) should be carried out.

TYPE IV TEST METHODS

The vehicles shdl be tested according to annex 7.
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6.2.

6.2.1.

6.2.1.1.

6.2.1.2.

Before starting the test procedure (paragraph 5.1. of annex 7), the vehicles shdl be
preconditioned as follows:

For OV C vehicles

OV C vehicleswithout an operating mode switch: the procedure shdl sart with the discharge

of the dectrica energy/power storage device of the vehicle while driving (on the test track,
on achasss dynamometer, etc.):

- a asteady speed of 50 kmvh until the fuel consuming engine of the HEV garts up,
or

- if a vehicle cannot reach a steady speed of 50 km/h without starting up the fuel
consuming engine, the speed shdl be reduced until the vehicle can run a lower
steady speed where the fuel consuming engine just does not start up for adefined
time/distance (to be specified between technica service and manufacturer), or

- with manufacturer’ s recommendation.

The fud consuming engine shdl be stopped within 10 seconds of it being automaticaly
started.

OV C vehideswith an operating mode switch: the procedure shdl start with the discharge of
thedectricd energy/power storage device of the vehidewhiledriving withthe switchin pure
electric postion (on the test track, on achassis dynamometer, etc.) at a steady speed of 70
per cent £ 5 per cent from the maximum thirty minutes speed of the vehicle.

Stopping the discharge occurs.
- whenthevehicleisnot ableto run a 65 per cent of the maximum thirty minutes speed, or

- when anindication to sop the vehicle is given to the driver by the standard on-board
instrumentation, or

- dter covering the distance of 100 km.

If the vehicleisnot equipped with a pure eectric mode, the eectrica energy/power storage
device discharge shdl be conducted with the vehicle driving (on the test track, on achassis
dynamometer, etc.):

- at asteady speed of 50 km/h until the fuel consuming engine of the HEV garts up,
or

- if a vehicle cannot reach a steady speed of 50 knmvh without starting up the fud
consuming engine, the speed shal be reduced until the vehicle can run alower
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steady speed where the fud consuming engine does not start up for a defined
time/distance (to be specified between technical service and manufacturer), or

- with manufacturer’ s recommendation.

The engine shdl be stopped within 10 seconds of it being automatically Sarted.

For NOVC vehicles:

NOVC vehicles without an operating mode switch: the procedure shdl start with a

preconditioning of at least two consecutive complete driving cycles (one Part One and one
Part Two) without soak.

NOVC vehicles with an operating mode switch: the procedure shdl dart with a
preconditioning of at least two consecutive complete driving cycles (onePart One and one
Part Two) without soak, performed with the vehicle running in hybrid mode. If severad

hybrid modes are available, the test shall be carried out in the mode which is autometicaly
et after turn on of the ignition key (norma mode).

The preconditioning drive and the dynamometer test shdl be carried out according to
paragraphs 5.2. and 5.4. of annex 7:

For OV C vehicles: under the same conditions as specified by condition B of the Typel test
(paragraphs 3.1.3. and 3.2.3.).

For NOV C vehicles: under the same conditions asin the Type | test.

TYPEV TEST METHODS
The vehicles shdl be tested according to annex 9.
For OVC vehicles:

Itisalowed to chargethe dectrical energy/power storage device twice aday during mileege
accumulation.

For OV C vehideswith an operating mode switch, mileage accumulation should bedrivenin
the mode which is automatically set after turn on of the ignition key (norma mode).
During the mileage accumulaion achangeinto another hybrid modeisalowed if necessary in
order to continue the mileage accumulation after agreement of the technica service.

The measurements of emissions of pollutants shdl be carried out under the same conditions
as specified by condition B of the Type | test (paragraphs 3.1.3. and 3.2.3.).
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7.3.

8.1.

8.2.

8.3.

9.1

9.2.

9.3.

For NOVC vehicles:
For NOV C vehicleswith an operating mode switch, mileage accumulation shdl bedrivenin
the mode which is automaticaly set after turn on of the ignition key (horma mode).

The measurements of emissionsof pollutants shall be carried out in the same conditionsasin
the Typel test.

TYPE VI TEST METHODS

The vehicles shall be tested according to annex 8.

For OV C vehides, the measurements of emissons of pollutants shall be carried out under
the same conditions as specified for condition B of the Type | test (paragraphs 3.1.3. and
3.2.3).

For NOV C vehicles, the measurements of emissions of pollutants shall be carried out under
the same conditions asin the Type | test.

ON BOARD DIAGNOSTICS (OBD) TEST METHODS

The vehicles shdl be tested according to annex 11.

For OV C vehides, the measurements of emissions of pollutants shall be carried out under
the same conditions as specified for condition B of the Type | test (paragraphs 3.1.3. and
3.2.3).

For NOV C vehicles, the measurements of emissions of pollutants shall be carried out under
the same conditions asin the Type | test.
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Annex 14, Appendix 1,

Electrical energy/power storage device State Of Charge (SOC) profilefor OVC HEV Type| test

Condition A of the Type | test
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Condition A:

D initid dectrica energy/power storage device state of charge

2 discharge according to paragraph 3.1.2.1. or 3.2.2.1.

3 vehicle conditioning according to paragraph 3.1.2.2. or 3.2.2.2

4 charge during soak according to paragraphs 3.1.2.3. and 3.1.2.4., or paragraphs 3.2.2.3.
and 3.2.2.4.

(5)  test according to paragraph 3.1.2.5. or 3.2.2.5.

Condition B of the Type | test
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Condition B:

(1) initid gate of charge

(20  vehicle conditioning according to paragraph 3.1.3.1. or 3.2.3.1.
3 discharge according to paragraph 3.1.3.2. or 3.2.3.2.

4 soak according to paragraph 3.1.3.3. or 3.2.3.3.

(5) test according to paragraph 3.1.3.4. or 3.2.3.4.



