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Insert a new paragraph 2.1& read:

"2.16.

OVC range: the total distance covered duciognplete combined cycles run until

the energy imparted by external charging of theelat(or other electric energy
storage device) is depleted, as measured accotalitige procedure described in
Annex 9."

Paragraph 2.16. (formemenumber as paragraph 2.17.

Paragraph 5.2.4amend to read:

"5.2.4.

The appropriate reference fuels as defingghnex 10 to Regulation No. 83 shall
be used for testing.

For liquefied petroleum gas (LPG) and natural @&S) that reference fuel shall
be used which is chosen by the manufacturer forntleasurement of the net
power in accordance with Regulations No. 85. Tiasen fuel shall be specified
in the communication document as defined in Annéx this Regulation.

For the purpose of calculation mentioned in paplr 5.2.3., the fuel
consumption shall be expressed in appropriate wamits the following fuel
characteristics shall be used:

(@) Density: measured on the test fuel accordintsO 3675 or an equivalent
method. For petrol and diesel fuel the density sue=d at 15 °C will be
used; for LPG and natural gas a reference denditpevused, as follows:

0.538 kg/litre for LPG
0.654 kg/m3 for NG_/3

(b) Hydrogen-carbon ratio: fixed values will beedsvhich are:

CiHj gsfor petrol (EO)

CiHj gsfor diesel fuel (BO)
C1H2_525f0r LPG

C1H4_oof0r NG.

CiH1.8800.016fOr petrol (E5)
CiH1.8600.005 for diesel fuel (B5)"

Annex 4, item 7.2.2.1amend to read:

"7.2.2.1.

=T £ (ol = -V o = T km"

Annex 4, item 7.3.10amend to read:

"7.3.10.

OV EC RANQE: ..o et e e e e e e e aaaas km"
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Annex 6, paragraph 1.4,Z2mend to read:

"1.4.3.

The fuel consumption, expressed in litres 700 km (in the case of petrol, LPG or
diesel) or in m per 100 km (in the case of NG) is calculated byamseof the
following formulae:
(@) For vehicles with a positive ignition enginlled with petrol (EO):
FC =(0.1154 / D) - [(0.866 - HC) + (0.429 - GQP.273 - CQ)]
(b) For vehicles with a positive ignition enginesfled with LPG:
FGiom=(0.1212/0.538) - [(0.825 - HC) + (0.429 - G(D.273 - CQ)]

If the composition of the fuel used for the ti$ters from the composition that
is assumed for the calculation of the normalisechsamption, on the
manufacturer's request a correction factor cf negjiplied, as follows:
FGorm = (0.1212 / 0.538) - (cf) - [(0.825 - HC) + (0.4290) + (0.273 C9)]
The correction factor cf, which may be applisdjetermined as follows:

cf =0.825 + 0.0693 »fal

where:
Nctual= the actual H/C ratio of the fuel used

(c) For vehicles with a positive ignition enginefled with NG:
FGiom=(0.1336/0.654) - [(0.749 - HC) + (0.429 - G(D.273 - CQ)]
(d) For vehicles with a compression ignition ermgtliesel (BO):
FC =(0.1155/D) - [(0.866 - HC) + (0.429 - GQP.273 - CQ)]
(e) For vehicles with a positive ignition enginelied with petrol (E5):
FC =(0.118/D) - [(0.848 - HC) + (0.429 - CQP+73 - CQ)]
(f)  For vehicles with a compression ignition ergfnelled with diesel (B5):
FC =(0.116 /D) - [(0.861 - HC) + (0.429 - CQP+73 - CQ)]
In these formulae:
FC = the fuel consumption in litre per 100 km tfhe case of petrol, LPG
or diesel) or in mper 100 km (in the case of natural gas)
the measured emission of hydrocarbonskmg/

the measured emission of carbon monoxidgkim
the measured emission of carbon dioxide in g/km

HC
CO
CQ



ECE/TRANS/WP.29/2008/113

page 4

D = the density of the test fuel

In the case of gaseous fuels this is the density 4C."

Annex 8, paragraphs 3. to 4.4.8mend to read:

"3.

3.1.

3.2.

3.2.1.

3.2.1.1.

3.2.2.

3.2.2.1.

EXTERNALLY CHARGEABLE (OVC ELECTRIC HEV) WITHOU AN
OPERATING MODE SWITCH

Two tests shall be performed under the follgagonditions:

Condition A: Test shall be carried out with a yullcharged electrical
energy/power storage device.

Condition B: Test shall be carried out with ancéleal energy/power storage
device in minimum state of charge (maximum dischanf
capacity).

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

Condition A

The procedure shall start with the dischafgie electrical energy/power storage
device as described in paragraph 3.2.1.1. below:

Discharge of the electrical energy/povierage device

The electrical energy/power storage device of whRicle is discharged while

driving (on the test track, on a chassis dynamomete.):

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

(b) Or, if a vehicle can not reach a steady spdexD km/h without starting up
the fuel consuming engine, the speed shall be estuatil the vehicle can
run a lower steady speed where the fuel consunmmggne just does not
start up for a defined time/distance (to be spedifbetween technical
service and manufacturer),

(c) Or with manufacturers' recommendation.

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

Conditioning of the vehicle

For conditioning compression-ignition eyl vehicles the Part Two cycle of the
applicable driving cycle shall be used in combimatwith the applicable gear

shifting prescriptions as defined in paragraph 1o#.this annex. Three

consecutive cycles shall be driven.



3.2.2.2.

3.2.2.3.

3.2.2.4.

3.2.2.5.

3.2.2.5.1.

3.2.2.5.2.

3.2.3.

3.2.3.1.
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Vehicles fitted with positive-ignition e@ngs shall be preconditioned with one
Part One and two Part Two cycles of the applicalbigng cycle in combination
with the applicable gear shifting prescriptionsda$ined in paragraph 1.4. of this
annex.

After this preconditioning, and beforetites the vehicle shall be kept in a room
in which the temperature remains relatively corstagtween 293 and 303 K
(20 °C and 30 °C). This conditioning shall be Eatrout 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 electricatg@meower storage device is
fully charged as a result of the charging presdiibeparagraph 3.2.2.4. below.

During soak, the electrical energy/poweragie device shall be charged, using
the normal overnight charging procedure as defingragraph 3.2.2.5. below.

Application of a normal overnight charge

The electrical energy/power storage device shallcharged according to the
following procedure.

Normal overnight charge procedure

The charging is carried out:

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

(b) With an external charger recommended by thewufi@eturer using the
charging pattern prescribed for normal charging;

(c) In an ambient temperature comprised betweerf@Gnd 30 °C. This
procedure excludes all types of special chargescthald be automatically
or manually initiated like, for instance, the edsation charges or the
servicing charges. The manufacturer shall dedlaa¢ during the test, a
special charge procedure has not occurred.

End of charge criteria
The end of charge criteria corresponds to a chgrijine of 12 hours, except if a
clear indication is given to the driver by the stard instrumentation that the
electrical energy/power storage device is not yky tharged.

In this case,

3l claimedbatterycapacity(\Wh)
mainspowersupply(W)

themaximumtimeis=

Test procedure

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



ECE/TRANS/WP.29/2008/113

page 6

3.2.3.2.

3.2.3.2.1.

3.2.3.2.2.

3.2.3.3.

3.2.3.4.

3.2.3.5.

3.2.4.

The test procedures defined in eithergraph 3.2.3.2.1. or 3.2.3.2.2. may be
used.

Sampling shall begin (BS) before or la 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)).

Sampling shall begin (BS) before or la tnitiation of 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 reached the minimum stdteharge according to the
criterion defined below (end of sampling (ES)).

The electricity balance Q [Ah] is measured overtheeombined cycle, using the
procedure specified in Appendix 2 to this annex] ased to determine when the
battery minimum state of charge has been reached.

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

is not more than a 3 per cent discharge, expreasedpercentage of the nominal
capacity of the battery (in Ah) in its maximum staff charge, as declared by the
manufacturer. At the manufacturer's request aituititest cycles may be run and
their results included in the calculations in paapés 3.2.3.5. and 3.4.1. provided
that the electricity balance for each additional t&ycle shows less discharge of
the battery than over the previous cycle.

In between each of the cycles a hot soak periodpafo 10 minutes is allowed.
The powertrain shall be switched off during thisipe.

The vehicle shall be driven using the igpple driving cycle and gear shifting
prescriptions as defined in paragraph 1.4. toghrgex.

The exhaust gases shall be analysed aggdodAnnex 4 of Regulation No. 83 in
force at the time of approval of the vehicle.

The test results on the combined cycle,(@&t@ fuel consumption) for Condition
A shall be recorded (respectively;rfg] and g [l]). In the case of testing

according to paragraph 3.2.3.2.1; and ¢ are simply the results of the single
combined cycle run. In the case of testing accgrd paragraph 3.2.3.2.2.,,m

and g are the sums of the results of the N combinedesyain.

mlzzmi Clzzci

1 1

Within the 30 minutes after the conclusidntle last cycle, the electrical
energy/power storage device shall be charged aogptd paragraph 3.2.2.5. of
this annex). The energy measurement equipmentegldetween the mains



3.2.5.

3.3.

3.3.1.

3.3.1.1.

3.3.1.2.

3.3.2.

3.3.2.1.

3.3.2.2.

3.3.2.3.

3.3.2.4.

3.3.2.5.

3.3.3.

3.3.4.
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socket and the vehicle charger, measures the cleargey el [Wh] delivered
from the mains.

The electric energy consumption for condi#ois g [Wh].
Condition B
Conditioning of the vehicle

The electrical energy/power storage dewté¢he vehicle shall be discharged
according to paragraph 3.2.1.1. of this annex. th&t manufacturer's request, a
conditioning according to paragraph 3.2.2.1. or.ZB2 of this annex may be
carried out before electrical energy / power sterdigcharge.

Before testing, the vehicle shall be kiepta room in which the temperature
remains relatively constant between 293 and 302& °C and 30 °C). This
conditioning shall be carried out for at least biours and continue until the
engine oil temperature and coolant, if any, aréwit/- 2 K of the temperature of
the room.

Test procedure

The vehicle shall be started up by themmgmovided 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 at ihiéation 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 using the igpple driving cycle and gear shifting
prescriptions as defined in paragraph 1.4. ofdahisex.

The exhaust gases shall be analysed aegdodAnnex 4 of Regulation No. 83 in
force at the time of approval of the vehicle.

The test results on the combined cycle ,(@@d fuel consumption) for
Condition B shall be recorded (respectively[ai and ¢ [I]).

Within the 30 minutes after the conclusioh the cycle, the electrical
energy/power storage device shall be charged aicgptd paragraph 3.2.2.5. of
this annex.

The energy measurement equipment, placed betweemains socket and the
vehicle charger, measures the charge enerpi/le] delivered from the mains.

The electrical energy/power storage devit¢he vehicle shall be discharged
according to paragraph 3.2.1.1. of this annex.
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3.3.5.

3.3.6.
3.4.

3.4.1.

3.4.2.

3.4.2.1.

3.4.2.2.

Within 30 minutes after the discharge, tleetécal energy/power storage device
shall be charged according to paragraph 3.2.2 thiofinnex.

The energy measurement equipment, placed betweemains socket and the
vehicle charger, measures the charge enerpivle] delivered from the mains.

The electric energy consumptiafWh] for condition Bis: g=& - &;

Test results

The values of CGhall be M = my/Dtest and M, = my/Dtesp [g/km] with Dtest
and Dtest the total actual driven distances in the testfopeed under conditions
A (paragraph 3.2.of this annex) and B (paragraphd.this annex) respectively,
and m and m determined in paragraphs 3.2.3.5. and 3.3.2.5thigf annex
respectively.

The weighted values of g@€hall be calculated as below:

In the case of testing according to paaly3.2.3.2.1.:

M = (De:M1 + DayMy)/(De + Day)

Where:
M = mass emission of GGn grams per kilometre.
M1 = mass emission of GOn grams per kilometre with a fully charged
electrical energy/power storage device.
M, = mass emission of GAOn grams per kilometre with an electrical

energy/power storage device in minimum state of rgda
(maximum discharge of capacity).

De = vehicle's electric range, according to the pdoce described in
Annex 9, where the manufacturer must provide themsefor
performing the measurement with the vehicle runningpure
electric operating state.

Do = 25 km (assumed average distance between twerpaticharges).

In the case of testing according to paply3.2.3.2.2.:

M = (Dove M1 + DayM2)/(Dovc + Day)

Where:

M = mass emission of Gan grams per kilometre.

M; = mass emission of GOn grams per kilometre with a fully charged
electrical energy/power storage device.

M, = mass emission of GOn grams per kilometre with an electrical
energy/power storage device in minimum state of rgda
(maximum discharge of capacity).

Do = OVC range according to the procedure describekhimex 9.

Do = 25 km (assumed average distance between twarpaticharges).



3.4.3.

3.4.4.

3.4.4.1.

3.4.4.2.

3.4.5.
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The values of fuel consumption shall be

C1 = 100:6/Diest1and G = 100-¢/Dyest2[1/100 km]
with Diesp and Qestz the total actual driven distances in the testfopmed under
conditions A (paragraph 3.2. of this annex) andp8rggraph 3.3. of this annex)
respectively, andicand ¢ determined in paragraphs 3.2.3.5. and 3.3.2.%hisf
annex respectively.
The weighted values of fuel consumptionldeltalculated as below:

In the case of test procedure accordiqpgtagraph 3.2.3.2.1.:

C= (Decl + Day CZ)/(DE + DaV)

Where:

C = fuel consumption in /100 km.

C. = fuel consumption in /100 km with a fully chadyeelectrical
energy/power storage device.

C, = fuel consumption in /100 km with an electricahergy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

D. = vehicle's electric range, according to the pdoce described in

Annex 9, where the manufacturer must provide theamaefor
performing the measurement with the vehicle runningpure
electric operating state.

Day = 25 km (assumed average distance between twerpagicharges).

In the case of testing according to pa@iyB.2.3.2.2.:

C= (D)vc'cl + Dav' CZ)/(DOVC + Dav)

Where:
C = fuel consumption in /100 km.
C. = fuel consumption in 1/100 km with a fully chadyeslectrical
energy/power storage device.
C, = fuel consumption in I/100 km with an electricahergy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

Dovc = OVC range according to the procedure describeshimex 9.
D.y = 25 km (assumed average distance between twerpattcharges).

The values of electric energy consumpticail $fe:
E1 = @/Dwestiand & = e/Diestz [Wh/km]

with Diesp and Qestz the total actual driven distances in the testfopmed under
conditions A (paragraph 3.2. of this annex) andoBrggraph 3.3. of this annex)
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respectively, andeand g determined in paragraphs 3.2.5. and 3.3.6. of this
annex respectively.
3.4.6. The weighted values of electric energy conion shall be calculated as below:
3.4.6.1. In the case of testing according to paEiyB.2.3.2.1.:
E= (De E; + Dayv E4) / (De + Dav)
Where:

E = electric consumption Wh/km.

Ei = electric consumption Wh/km with a fully chargeslectrical
energy/power storage device calculated.

E, = electric consumption Wh/km with an electrical eagy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

De = vehicle's electric range, according to the pdoce described in
Annex 9, where the manufacturer must provide theanaefor
performing the measurement with the vehicle runningpure
electric operating state.

Day = 25 km (assumed average distance between twerpa¢icharges).

3.4.6.2. In the case of testing according to paaty3.2.3.2.2.:
E= (Dovc' E; + Dayv E4) / (Dovc + Dav)
Where:

E = electric consumption Wh/km.

Ex = electric consumption Wh/km with a fully chargeglectrical
energy/power storage device calculated.

Es = electric consumption Wh/km with an electrical ergy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

Do« = OVC range according to the procedure describekhnex 9.

Da = 25 km (assumed average distance between twerpaticharges).

4. EXTERNALLY CHARGEABLE (OVC HEV) WITH AN OPERATING MODE
SWITCH

4.1. Two tests shall be performed under the follmadonditions:

4.1.1. Condition ATest shall be carried out with a fully chargeelctlical energy/power
storage device.

4.1.2. Condition B Test shall be carried out with an electrical ggfrower storage

device in minimum state of charge (maximum dischafycapacity)

4.1.3. The operating mode switch shall be positicmecording to the table below:



ECE/TRANS/WP.29/2008/113

page 11
Hybrid-modes % Pure electric | % Pure fuel % Pure electric| % Hybrid mode n f
% Hybrid consuming |% Pure fuel S
% Hybrid consuming | % Hybrid mode m #
% Hybrid
Battery Switch in Switch in Switch in Switch in
state of charge position position position position
Condition A Hybrid Hybrid Hybrid Most electric
Fully charged hybrid mode *¥
Condition B Hybrid Fuel consuming Fuel Most fuel
Min. state consuming consuming
of charge mode ***/
*/ For instance: sport, economic, urban, extra-ugasition ...
** / Most electric hybrid mode
The hybrid mode which can be proven to have tigbadst electricity consumption
of all selectable hybrid modes when tested in atamore with condition A, to be
established based on information provided by thaufeacturer and in agreement
with the technical service.
ekl Most fuel consuming mode
The hybrid mode which can be proven to have thbadst fuel consumption of all
selectable hybrid modes when tested in accordante eondition B, to be
established based on information provided by thaeufeacturer and in agreement
with the technical service.
4.2. Condition A
4.2.1. If the electric range of the vehicle, as suead in accordance with Annex 9 to this
Regulation, is higher than 1 complete cycle, onrtguest of the manufacturer,
the type | test for electric energy measurement beagarried out in pure electric
mode, after agreement of the technical servicethi;icase, the values of;NMnd
C, in paragraph 4.4. are equal to 0.
4.2.2. The procedure shall start with the dischaifge electrical energy/power storage
device of the vehicle as described in paragrapi2 4.2below.
4.2.2.1. The electrical energy/power storage dewitehe vehicle is discharged while

driving with the switch in pure electric positioon( the test track, on a chassis
dynamometer, etc.) at a steady speed of 70 pertcBrer cent of the maximum
speed of the vehicle in pure electric mode, whictoibe determined according to
the test procedure for electric vehicles defineRégulation No. 68.

Stopping the discharge occurs:

(@)
(b)

on-board instrumentation, or

(c)

After covering a distance of 100 km.

When the vehicle is not able to run at 65 gt of the maximum thirty
minutes speed; or
When an indication to stop the vehicle is gite the driver by the standard
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4.2.3.

4.2.3.1.

4.2.3.2.

4.2.3.3.

4.2.3.4.

4.2.4.

4.2.4.1.

4.2.4.2.

If the vehicle is not equipped with a pure electinode, the electrical
energy/power storage device discharge shall beeaetiiby driving the vehicle
(on the test track, on a chassis dynamometer; etc.)

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

(b) Orif a vehicle can not reach a steady spédsD&m/h without starting up
the fuel consuming engine , the speed shall becemtluntil the vehicle can
run a lower steady speed where the fuel consurmgme just does not start
up for a defined time/distance (to be specifiedvieen technical service and
manufacturer),

(c) Or with manufacturers' recommendation.

The fuel-consuming engine shall be stopped with@h seconds of it being
automatically started.

Conditioning of the vehicle:

For conditioning compression-ignition evegl vehicles the Part Two cycle of the
applicable driving cycle shall be used in combimatiwith the applicable gear

shifting prescriptions as defined in paragraph 1o4. this annex. Three

consecutive cycles shall be driven.

Vehicles fitted with positive-ignition engs shall be preconditioned with one
Part One and two Part Two cycles of the applicalleng cycle in combination
with the applicable gear shifting prescriptionsdaéined in paragraph 1.4. of this
annex.

After this preconditioning, and beforetites the vehicle shall be kept in a room
in which the temperature remains relatively coristagtiween 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 aopld any, are within + 2 K of
the temperature of the room, and the electricatg@meower storage device is
fully charged as a result of the charging prescrilneparagraph 4.2.3.4. below.

During soak, the electrical energy/poweragie device shall be charged, using
the normal overnight charging procedure as defineparagraph 3.2.2.5. of this
annex.

Test procedure

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

The test procedures defined in eithergraph 4.2.4.2.1. or 4.2.4.2.2. may be
used.



4.2.4.2.1.

4.2.4.2.2.

4.2.4.3.

4.2.4.4.

4.2.4.5.

4.2.5.
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Sampling shall begin (BS) before or e tnitiation of the vehicle start up
procedure and end on conclusion of the final idfsegiod in the extra-urban cycle
(Part Two, end of sampling (ES)).

Sampling shall begin (BS) before or ha tnitiation of 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 reached the minimum stdteharge according to the
criterion defined below (end of sampling (ES)).

The electricity balance Q [Ah] is measured oveztheeombined cycle, using the
procedure specified in Appendix 2 to this annex] aged to determine when the
battery minimum state of charge has been reached.

The battery minimum state of charge is considdmedave been reached in
combined cycle N if the electricity balance meaduwtaring combined cycle N+1
is not more than a 3 per cent discharge, expressedpercentage of the nominal
capacity of the battery (in Ah) in its maximum statf charge, as declared by the
manufacturer. At the manufacturer's request aittititest cycles may be run and
their results included in the calculations in paaps 4.2.4.5. and 4.4.1. provided
that the electricity balance for each additionat &ycle shows less discharge of
the battery than over the previous cycle.

In between each of the cycles a hot soak periodpofo 10 minutes is allowed.
The powertrain shall be switched off during thisipe.

The vehicle shall be driven using the igpple driving cycle and gear shifting
prescriptions as defined in paragraph 1.4. toghisex.

The exhaust gases shall be analysed aegdodAnnex 4 of Regulation No. 83 in
force at the time of approval of the vehicle.

The test results on the combined cycle,(@@ fuel consumption) for Condition
A shall be recorded (respectively;fg] and g [I]). In the case of testing

according to paragraph 4.2.4.2.1; and g are simply the results of the single
combined cycle run. In the case of testing acogrdo paragraph 4.2.4.2.2., m

and g are the sums of the results of the N combinedesyain.

N N
m, =2 m, EDN
1 1

Within the 30 minutes after the conclusidntlee last cycle, the electrical
energy/power storage device shall be charged aicgptd paragraph 3.2.2.5. of
this annex).

The energy measurement equipment, placed betweemains socket and the
vehicle charger, measures the charge enerpi/le] delivered from the mains.
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4.2.6.
4.3.
4.3.1.

4.3.1.1.

4.3.1.2.

4.3.2.

4.3.2.1.

4.3.2.2.

4.3.2.3.

4.3.2.4.

4.3.2.5.

4.3.3.

4.3.4.

The electric energy consumption for conditfois g [Wh].
Condition B
Conditioning of the vehicle

The electrical energy/power storage dewtehe vehicle shall be discharged
according to paragraph 4.2.2.1. of this annex.

At the manufacturer's request, a conditioning ediog to paragraph 4.2.3.1.
or 4.2.3.2. of this annex may be carried out befelectrical energy / power
storage discharge.

Before testing, the vehicle shall be kiepta room in which the temperature
remains relatively constant between 293 and 3032& &nd 30 °C). This
conditioning shall be carried out for at least burs and continue until the
engine oil temperature and coolant, if any, ardiwitt 2 K of the temperature of
the room.

Test procedure

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

Sampling shall begin (BS) before or at ihiéation 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 using the igpple driving cycle and gear shifting
prescriptions as defined in paragraph 1.4. toghrgex.

The exhaust gases shall be analysed acgohtnex 4 of Regulation No. 83 in
force at the time of approval of the vehicle.

The test results on the combined cycle;(@&t@ fuel consumption) for Condition
B shall be recorded (respectively fg] and ¢ [I]).

Within the 30 minutes after the conclusioh tbe cycle, the electrical
energy/power storage device shall be charged aicgptd paragraph 3.2.2.5. of
this annex.

The energy measurement equipment, placed betweemains socket and the
vehicle charger, measures the charge enerfi/le] delivered from the mains.

The electrical energy/power storage devicth® vehicle shall be discharged in
accordance with paragraph 4.2.2.1. of this annex.



4.3.5.

4.3.6.

4.4.

4.4.1.

4.4.2.

4.4.2.1.

4.4.2.2.
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Within 30 minutes after the discharge, tleeteécal energy/power storage device
shall be charged according to paragraph 3.2.2 thigfnnex.

The energy measurement equipment, placed betweemains socket and the
vehicle charger, measures the charge enerpi/le] delivered from the mains.

The electric energy consumptiarj\h] for condition B is: g= e-e3

Test results

The values of CGhall be M = my/Dtest and M, = mp/Dtesp [g/km] with Dtest
and Dtest the total actual driven distances in the testsfopmed under
conditions A (paragraph 4.2. of this annex) andpBrggraph 4.3. of this annex)

respectively, and mand m determined in paragraphs 4.2.4.5. and 4.3.2.tisf
annex respectively.

The weighted values of g@€hall be calculated as below:
In the case of testing according to papiy#.2.4.2.1.:

M = (De'M1 + Day'M2)/(De + Day)

Where:
M = mass emission of Gan grams per kilometre.
M1 = mass emission of GOn grams per kilometre with a fully charged
electrical energy/power storage device.
M, = mass emission of GAn grams per kilometre with an electrical

energy/power storage device in minimum state of rgha
(maximum discharge of capacity).

De = vehicle's electric range, according to the pdoce described in
Annex 9, where the manufacturer must provide theanmefor
performing the measurement with the vehicle runningpure
electric operating state.

Day = 25 km (assumed average distance between twerpattcharges).

In the case of testing according to papiy#.2.4.2.2.:

M = (Dove: M1 + Day'M2)/(Dove + Day)

Where
M = mass emission of Gan grams per kilometre.
M; = mass emission of GOn grams per kilometre with a fully charged
electrical energy/power storage device.
M, = mass emission of GOn grams per kilometre with an electrical

energy/power storage device in minimum state of rgia
(maximum discharge of capacity).

Doc= OVC range according to the procedure describekhnex 9.

Day = 25 km (assumed average distance between twerpaticharges).
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4.4.3.

4.4.4.

4.4.4.1.

4.4.4.2.

4.4.5.

The values of fuel consumption shall be:

C1 = 100:¢/Dgesppand G = 100-¢/Dyesi2 [I/200 km]
with Diesn @and DQesz the total actual driven distances in the test$opmed under
conditions A (paragraph 4.2. of this annex) andpBrggraph 4.3. of this annex)

respectively, and;cand ¢ determined in paragraphs 4.2.4.5. and 4.3.2.5hisf
annex respectively.

The weighted values of fuel consumptionldtetalculated as below:
In the case of testing according to papiy4.2.4.2.1.:

C = (DG + Dav G)/(De + Day)

Where:

C = fuel consumption in /100 km.

C. = fuel consumption in 1/100 km with a fully chadyeelectrical
energy/power storage device.

C, = fuel consumption in /100 km with an electricahergy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

De = vehicle's electric range, according to the pdoce described in

Annex 9, where the manufacturer must provide thensefor
performing the measurement with the vehicle runningpure
electric operating state.

Day = 25 km (assumed average distance between twerpagicharges).

In the case of testing according to papiy4.2.4.2.2.:

C= (D)vc'c.l. + Dav' CZ)/(DOVC + DaV)

Where:

C = fuel consumption in /100 km.

C: = fuel consumption in 1/100 km with a fully chadyeelectrical
energy/power storage device.

C, = fuel consumption in /100 km with an electricahergy/power
storage device in minimum state of charge (maxindisoharge of
capacity).

Doc = OVC range according to the procedure describekhnex 9.

Da = 25 km (assumed average distance between twerpaticharges).

The values of electric energy consumpticail $fe:
Ei = @/Diesnand & = e/Diest2 [Wh/km]

with Diesn @and DQesz the total actual driven distances in the test$opmed under
conditions A (paragraph 4.2. of this annex) andpBrégraph 3.3. of this annex)
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respectively, and,;eand g determined in paragraphs 4.2.6. and 4.3.6. ofahimex
respectively.

4.4.6. The weighted values of electric energy conion shall be calculated as below:
4.46.1. In the case of testing according to pagiy4.2.4.2.1.:

E = (Do'E; + DavEs) / (De + Day)

Where:

E = electric consumption Wh/km.

Ei = electric consumption Wh/km with a fully chargeslectrical
energy/power storage device calculated.

E, = electric consumption Wh/km with an electrical emgy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

De = vehicle's electric range, according to the pdoce described in

Annex 9, where the manufacturer must provide theamaefor
performing the measurement with the vehicle runningpure

electric operating state.
D, = 25 km (assumed average distance between twerpatcharges).

4.4.6.2. In the case of testing according to papiy#.2.4.2.2.:

E= (Dovc' B + Dayv E4) / (Dovc + Dav)

Where:

E = electric consumption Wh/km.

Ex = electric consumption Wh/km with a fully chargeslectrical
energy/power storage device calculated.

Es = electric consumption Wh/km with an electrical eegy/power
storage device in minimum state of charge (maxindisuharge of
capacity).

Dovc = OVC range according to the procedure describeéshimex 9.

Dav 25 km (assumed average distance between twerpaticharges). "
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Annex 8, Appendix 2amend to read:

1.1

1.2.

1.3.

2.1

2.1.1.

"Annex 8 - Appendix 2

METHOD FOR MEASURING THE ELECTRICITY BALANCE OF
THE BATTERY OF OVC AND NOVC HEVS

Introduction

The purpose of this appendix is to definerttethod and required instrumentation for

measuring the electricity balance of Off Vehiclea@ing Hybrid Electric Vehicles

(OVC HEV and Not Off Vehicle Charging Hybrid Eleict’Vehicles (NOVC HEVS).

Measurement of the electricity balance is necessary

(@) To determine when the minimum state of charfgthe battery has been reached
during the test procedure defined in paragrapls.4. of this annex; and

(b) To correct the measured fuel consumption a@gd-&nissions for the change in
battery energy content occurring during the tesingi the method defined in
paragraphs 5. and 6. of this annex.

The method described in this annex shall bed usy the manufacturer for the
measurements that are performed to determine thieation factors e and Keop, as
defined in paragraphs 5.3.3.2., 5.3.5.2., 6.3.ar#4,6.3.5.2. of this annex.

The Technical Service shall check whether thesasomements have been performed in
accordance with the procedure described in thisxann

The method described in this annex shall &= usy the Technical Service for the
measurement of the electricity balance Q, as defingparagraphs 3.2.3.2.2., 4.2.4.2.2.,
5.3.4.1.,5.3.6.1,,6.3.4.1., and 6.3.6.1. of émsex.

Measurement equipment and instrumentation

During the tests as described in paragraphd.35. and 6. of this annex, the battery
current shall be measured using a current transaiddbe clamp-on type or the closed
type. The current transducer (i.e. the currens@ewithout data acquisition equipment)
shall have a minimum accuracy of 0.5 per cent af theasured value (in A)
or 0.1 per cent of the maximum value of the scale.

OEM diagnostic testers are not to be used fopthpose of this test.

The current transducer shall be fitted oe oh the wires directly connected to the
battery. In order to easily measure battery ciinusing external measuring equipment,
manufacturers should preferably integrate appromrisafe and accessible connection
points in the vehicle. If that is not feasiblee timanufacturer is obliged to support the
Technical Service by providing the means to conaectirrent transducer to the wires
connected to the battery in the above describedaran



2.1.2.

2.1.3.

2.2.

3.1.

3.2.
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The output of the current transducer shall Sampled with a minimum sample
frequency of 5 Hz. The measured current shallnbegrated over time, yielding the
measured value of Q, expressed in Ampere hours (Ah)

The temperature at the location of the gesisall be measured and sampled with the
same sample frequency as the current, so thatvdliee can be used for possible
compensation of the drift of current transducersl, aifi applicable, the voltage
transducer used to convert the output of the cutransducer.

A list of the instrumentation (manufacturerpdal no., serial no.) used by the

manufacturer for determining:

(@) When the minimum state of charge of the batteais been reached during the test
procedure defined in paragraphs 3. and 4. of timex and

(b) The correction factorssk and Koz (as defined in paragraphs 5.3.3.2., 5.3.5.2.,
6.3.3.2., and 6.3.5.2. of this annex)

and the last calibration dates of the instruméwtsere applicable) should be provided

to the Technical Service.

Measurement procedure

Measurement of the battery current shall stattie same time as the test starts and shall
end immediately after the vehicle has driven thmmete driving cycle.

Separate values of Q shall be logged over the@atand Part Two of the cycle.”
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Annex 9 amend to read:
"Annex 9

METHOD OF MEASURING THE ELECTRIC RANGE OF VEHICLEBOWERED BY AN
ELECTRIC POWER TRAIN ONLY OR BY A HYBRID ELECTRIC GBWER TRAIN AND
THE OVC RANGE OF VEHICLES POWERED BY A HYBRID ELEGIC POWERTRAIN

1. MEASUREMENT OF THE ELECTRIC RANGE
The test method described hereafter permits tosumeathe electric range,
expressed in km, of vehicles powered by an elegower train only or the
electric range and OVC range of vehicles poweredaldyybrid electric power
train with off-vehicle charging (OVC-HEV as definemh paragraph 2. of
Annex 8).

2. PARAMETERS, UNITS AND ACCURACY OF MEASUREMENTS

Parameters, units and accuracy of measurementdstas follows:

Parameter Unit Accuracy Resolution
Time S +/-0.1s 0.1s
Distance m +/- 0.1 per cent 1m
Temperature degrees C +/- 1 degree C 1 degree C
Speed km/h +/- 1 per cent 0.2 km/h
Mass kg +/- 0.5 per cent 1 kg
Electricity balance Ah +/- 0.5 per cent 0.3 pertcen

3. TEST CONDITIONS

3.1. Condition of the vehicle

3.1.1. The vehicle tyres shall be inflated to thespure specified by the vehicle

manufacturer when the tyres are at the ambienteestyre.

3.1.2. The viscosity of the oils for the mechanicalving parts shall conform to the
specifications of the vehicle manufacturer.

3.1.3. The lighting and light-signalling and auaily devices shall be off, except those
required for testing and usual daytime operatiothefvehicle.

3.1.4. All energy storage systems available foreothan traction purposes (electric,
hydraulic, pneumatic, etc.) shall be charged uph&r maximum level specified
by the manufacturer.

3.1.5. If the batteries are operated above the emhtiemperature, the operator shall
follow the procedure recommended by the vehicle ufeturer in order to keep
the temperature of the battery in the normal opeyatinge.
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The manufacturer's agent shall be in a positionatiest that the thermal
management system of the battery is neither didaime reduced.

3.1.6. The vehicle must have undergone at leastkBO@uring the seven days before
the test with those batteries that are installetthéntest vehicle.

3.2. Climatic conditions

For testing performed outdoors, the ambient teatpes shall be between 5 °C
and 32 °C.

The indoors testing shall be performed at a teatpez between 20 °C and 30 °C.
4. OPERATION MODES

The test method includes the following steps:
(@) Initial charge of the battery.
(b) Application of the cycle and measurement efealectric range.

Between the steps, if the vehicle shall moves fiushed to the following test area
(without regenerative recharging).

4.1. Initial charge of the battery
Charging the battery consists of the followinggadures:

Note "Initial charge of the battery” applies to thesficharge of the battery, at the reception of
the vehicle. In case of several combined testm@asurements, carried out consecutively, the
first charge carried out shall be an "initial cheuaf the battery" and the following may be done
in accordance with the "normal overnight chargeicpdure.

4.1.1. Discharge of the battery
4.1.1.1. For pure electric vehicles:

4.1.1.1.1. The procedure starts with the dischafgbe battery of the vehicle while driving
(on the test track, on a chassis dynamometer, eit.)a steady speed
of 70 per cent +/-5 percent from the maximum yhininutes speed of the
vehicle.

4.1.1.1.2. Stopping the discharge occurs:
(@) When the vehicle is not able to run at 65 pent of the maximum
thirty minutes speed;
(b) Or when an indication to stop the vehicle igeg to the driver by the
standard onboard instrumentation, or
(c) After covering the distance of 100 km.
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4.1.1.2.

41.1.2.1.

41.1.2.2.

4.1.1.3.

41.1.3.1.

4.1.1.3.2.

4.1.1.3.3.

4.1.1.3.4.

For externally chargeable hybrid electvighicle (OVC HEV) without an
operating mode switch as defined in Annex 8:

The manufacturer shall provide the mdéangerforming the measurement with
the vehicle running in pure electric operatingestat

The procedure shall start with the disgé of 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 fuelstoning engine of the HEV
starts up,

(b) Or, if a vehicle can not reach a steady sp#esd km/h without starting up
the fuel consuming engine, the speed shall be estuatil the vehicle can
run at a lower steady speed where the fuel conguemgine just does not
start up for a defined time/distance (to be spedifbetween technical
service and manufacturer),

(c)  Or with manufacturers' recommendation.

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

For externally chargeable hybrid electebicle (OVC HEV) with an operating
mode switch as defined in Annex 8:

If there is not a pure electric positidre manufacturer shall provide the means
for performing the measurement with the vehiclening in pure electric
operating state.

The procedure shall start with the disgé of the electrical energy/power storage
device of the vehicle while driving with the swital pure electric position (on
the test track, on a chassis dynamometer, et@)stéady speed of 70 per cent
+/- 5 per cent of the maximum thirty minutes spegthe vehicle.

Stopping the discharge occurs:
(@ When the vehicle is not able to run at 65 pent of the maximum
thirty minutes speed; or
(b)  When an indication to stop the vehicle is gite the driver by the standard
onboard instrumentation, or
(c) After covering the distance of 100 km.

If the vehicle is not equipped with aepelectric operating state, the electrical
energy/ power storage device discharge shall beasth by driving the vehicle
(on the test track, on a chassis dynamometer; etc.)

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

(b) If a vehicle can not reach a steady speeddrd/h without starting up the
fuel consuming engine , the speed shall be redungbthe vehicle can run
a lower steady speed where the fuel consuming ergst does not start up



4.1.2.

4.2.

4.2.1.

4.2.1.1.

4.2.1.2.

4.2.1.3.

4.2.1.4.

4.2.1.5.

4.2.2.

4.2.2.1.

42.2.1.1.
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for a defined time/distance (to be specified betwthnical service and
manufacturer), or
(C) with manufacturers' recommendation.
The fuel consuming engine shall be stopped within seconds of it being
automatically started.

Application of a normal overnight charge

For a pure electric vehicle, the battery shallcharged according to the normal
overnight charge procedure, as defined in paragéapti.2. of Annex 7, for a
period not exceeding 12 hours.

For an OVC HEV, the battery shall be charged atiogrto the normal overnight
charge procedure as described in paragraph 3.22Mnex 8.

Application of the cycle and measurement efringe
For pure electric vehicle:

The test sequence as defined in paragrdplof Annex 7 is applied on a chassis
dynamometer adjusted as described in AppendixAnogx 7, until the end of the
test criteria is reached.

The end of the test criteria is reache@mnwthe vehicle is not able to meet the
target curve up to 50 km/ h, or when an indicafimm the standard on-board
instrumentation is given to the driver to stop vYledicle.

Then the vehicle shall be slowed down to 5 km/hrddgasing the accelerator
pedal, without touching the brake pedal and theppstd by braking.

At a speed over 50 km/h, when the vehoides not reach the required
acceleration or speed of the test cycle, the aatelepedal shall remain fully
depressed until the reference curve has been réacfaen.

To respect human needs, up to three umtons are permitted between test
sequences, of no more than 15 minutes in total.

At the end, the measure De of the covdigtdnce in km is the electric range of
the electric vehicle. It shall be rounded to teanest whole number.

For hybrid electric vehicles

To determine the electric range of a ldybkectric vehicle

The applicable test sequence and acaoimggegear shift prescription, as defined
in paragraph 1.4. of Annex 8, is applied on a dsadgnamometer adjusted as

described in Appendices 2, 3, and 4 of Annex 4 efilRation No. 83, until the
end of the test criteria is reached.
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4.2.2.1.2.

4.2.2.1.3.

42.2.1.4.

4.2.2.1.5.

4.2.2.2.

4.2.2.2.1.

4.2.2.2.2.

4.2.2.2.3.

4.2.2.2.4.

To measure the electric range the entheftest criteria is reached when the
vehicle is not able to meet the target curve upGdkm/h, or when an indication
from the standard on-board instrumentation is mit@ the driver to stop the
vehicle or when the battery has reached its mininstae of charge. Then the
vehicle shall be slowed down to 5 km/h by releasihg accelerator pedal,
without touching the brake pedal and then stoppelraking.

At a speed over 50 km/ h, when the \‘ehdnes not reach the required
acceleration or speed of the test cycle, the aatelepedal shall remain fully
depressed until the reference curve has been & acjaén.

To respect human needs, up to threeruptéons are permitted between test
sequences, of no more than 15 minutes in total.

At the end, the measure De of the distanvered using the electrical motor only
in km is the electric range of the hybrid electr@hicle. It shall be rounded to the
nearest whole number. Where the vehicle operatéls in electric and hybrid
modes during the test, the periods of electric aplgration will be determined by
measuring current to the injectors or ignition.

To determine the OVC range of a hybridtelevehicle

The applicable test sequence and acaonmgagear shift prescription, as defined
in paragraph 1.4. of Annex 8, is applied on a adsadgnamometer adjusted as
described in Appendices 2, 3, and 4 of Annex 4 eflRation No. 83, until the
end of the test criteria is reached.

To measure the OVC range the end dietttecriteria is reached when the battery
has reached its minimum state of charge accordingheé criteria defined in
Annex 8, paragraph 3.2.3.2.2. or 4.2.4.2.2. Dgvis continued until the final
idling period in the extra-urban cycle.

To respect human needs, up to threeruptéons are permitted between test
sequences, of no more than 15 minutes in total.

At the end, the total distance drivekrm rounded to the nearest whole number,
is the OVC range of the hybrid electric vehicle."



