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A.

PROPOSAL

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.

TYPE | TEST METHODS

EXTERNALLY CHARGEABLE (OVC HEV) WITHOUT AN OPRATING
MODE SWITCH

Two tests shall be performed under the ¥otig conditions:

Condition A test shall be carried out with a fully chargedec#iical
energy/power storage device.

Condition B test shall be carried out with an electrical ggfrower storage
device in minimum state of charge (maximum discbagy
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 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 fuel consgnengine of the HEV
starts up,

(b) or, if a vehicle cannot reach a steady speed &h®0 without starting up the
fuel consuming engine, the speed shall be reducgbtiie vehicle can run a
lower steady speed where the fuel consuming erd@s not start up for a
defined time/distance (to be specified between rteah service and
manufacturer),

(c) or with manufacturer's 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.



3.1.2.3.

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.
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After this preconditioning, and beforetites the vehicle shall be kept in a room
in which the temperature remains relatively coristaetween 293 and 303 K
(20 °C and 30 °C). This conditioning shall be matout for at least six hours and
continue until the engine oil temperature and capld any, are within =2 K of
the temperature of the room, and the electricargyigower storage device is
fully charged as a result of the charging prescrilneparagraph 3.1.2.4. below.

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

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

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

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

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

Test procedure

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

The test procedures defined in either paragraph 3.2.5.2.1. or 3.1.2.5.2.2.
may be used in line with the procedure chosen in Relation No. 101,
Annex 8, paragraph 3.2.3.2.

Sampling shall begin (BS) before or at the inibiatof 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 #te initiation of the vehicle start up
procedure and continue over a number of repeat testycles. It shall end on
conclusion of the final idling period in the first extra-urban (Part Two) cycle
during which the battery reached the minimum stateof charge according to
the criterion defined below (end of sampling (ES)).

The electricity balance Q [Ah] is measured over ed&iccombined cycle, using
the procedure specified in Appendix 2 to this annexand used to determine
when the battery minimum state of charge has beereached.

The battery minimum state of charge is consideredot have been reached in
combined cycle N if the electricity balance measudeduring combined cycle

N+1 is not more than a 3 per cent discharge, expresd as a percentage of the
nominal capacity of the battery (in Ah) in its minimum state of charge, as
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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.

declared by the manufacturer. At the manufacturers request additional test
cycles may be run and their results included in thecalculations in
paragraphs 3.1.2.5.5. and 3.1.4.2. provided that ¢helectricity balance for
each additional test cycle shows less discharge tbe battery than over the
previous cycle.

In between each of the cycles a hot soak period ofp to 10 minutes is
allowed. The power train shall be switched off dung this period.

The vehicle shall be driven accordingAtmex 4, or in case of special gear
shifting strategy according to the manufacturergructions, as incorporated in
the drivers' handbook of production vehicles andidated by a technical gear
shift instrument (for drivers information). Forefe 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 paalgr2.3.3. in Annex 4 shall

apply.
The exhaust gases shall be analyzeddicegdo Annex 4.

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

In the case of testing according to paragraph 3.1.2.2.1., (M) is simply the
result of the single combined cycle run.

In the case of testing according to paragraph 3.2.5.2.2., the test result of
each combined cycle run (Mia), multiplied by the appropriate deterioration
and K; factors, shall be less than the limits prescribeth paragraph 5.3.1.4. of
this Regulation. For the purposes of the calculadn in paragraph 3.1.4 M;
shall be defined as:

1 N
My :NZMM

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 conbexcycles shall be driven
according to paragraph 3.1.3.4.3. below.



3.1.3.1.2.

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.
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Vehicles fitted with positive-ignitiom@ines shall be preconditioned with one
Part One and two Part Two driving cycles accordiogparagraph 3.1.3.4.3.
below.

The electrical energy/power storage dewicehe vehicle shall be discharged

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

(a) at a steady speed of 50 km/h until the fuel consgnengine of the HEV
starts up,

(b) or if a vehicle can not reach a steady speed &h®® without starting up the
fuel consuming engine, the speed shall be redungbtibe vehicle can run a
lower steady speed where the fuel consuming engstaloes not start up for
a defined time/distance (to be specified betweeshrtieal service and
manufacturer),

(c) or with manufacturer's recommendation.

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

After this preconditioning, and beforetite 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.

Sampling shall begin (BS) before or ta 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 accordingAtmex 4, or in case of special gear
shifting strategy according to the manufacturarructions, as incorporated in
the drivers' handbook of production vehicles andicated by a technical gear
shift instrument (for drivers information). Foretfe vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqiligg. For the pattern of the
operating curve the description according to paplgr2.3.3. in Annex 4 shall

apply.
The exhaust gases shall be analyzeddiegdo Annex 4.
The test results shall be compared to the limigsqnibed in paragraph 5.3.1.4. of

this Regulation and the average emission of eatihtant for Condition B shall
be calculated (M). The test results M;, multiplied by the appropriate
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deterioration and K; factors, shall be less than the limits prescribedn
paragraph 5.3.1.4. of this Regulation.
3.1.4. Test results
3.1.4.1. In the case of testing according to paragraph 3.1.2.2.1.
For communication, the weighted values shall heutated as below
Mi=(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 grgoar kilometre
with a fully charged electrical energy/power st@agevice
calculated in paragragh1.2.5.5.

Moy = average mass emission of the pollutant i in grgoer 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 pdure described in
Regulation No. 101,Annex 9, where the manufacturer must
provide the means for performing the measuremernh \he
vehicle running in pure electric mode.

Dav = 25 km (average distance between two battmiyarges)

3.1.4.2. In the case of testing according to paragph 3.1.2.5.2.2.

For communication, the weighted values shall be tailated as below:

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

where:

Mi = mass emission of the pollutant i in grams per kametre.

M1 =  average mass emission of the pollutant i in grasrper kilometre
with a fully charged electrical energy/power storag device
calculated in paragraph 3.1.2.5.5.

M, =  average mass emission of the pollutant i in grasrper kilometre

with an electrical energy/power storage device in mimum
state of charge (maximum discharge of capacity) callated in
paragraph 3.1.3.5.

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

Dav = 25 km (average distance between two battergcharges).
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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 hwian fully charged electrical
energy/power storage device.
3.2.1.2. Condition B: test shall be carried outhwéin electrical energy/power storage
device in minimum state of charge (maximum discbaaj
capacity)
3.2.1.3. The operating mode switch shall be postibaccording 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)
Battery -Hybrid
state
of charge Switch in position| Switch in position| Switch in position | Switch in position
Condition A | Hybrid Hybrid Hybrid Most electric hybrid
Fully charged mode (2)
Condition B | Hybrid Fuel consuming Fuel consuming Most fuel coning
Min. state of mode (3)
charge
Notes
(1) For instance: sport, economic, urban, extraunosition ...
2 Most electric hybrid mode
The hybrid mode which can be proven to have thgbdst electricity consumption
of all selectable hybrid modes when tested in atamce with condition A of
paragraph 4. of Annex 10 to Regulation No. 101b& established based on
information provided by the manufacturer and ineagnent with the technical
service.
3 Most fuel consuming mode
The hybrid mode which can be proven to have thbdst fuel consumption of all
selectable hybrid modes when tested in accordandd wondition B of
paragraph 4. of Annex 10 to Regulation No. 101b& established based on
information provided by the manufacturer and ineagnent with the technical
service.
3.2.2. Condition A
3.2.2.1. If the pure electric range of the vehisl&igher than one complete cycle, on the

request of the manufacturer, the Type | test magdreed out in pure electric
mode. In this case, engine preconditioning presecriin paragraph 3.2.2.3.1.
or 3.2.2.3.2. can be omitted.
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3.2.2.2.

3.2.2.3.

3.2.2.3.1.

3.2.2.3.2.

3.2.2.4.

3.2.2.5.

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.) ateadgt speed of 70 per
cent £ 5 per cent of the maximum thirty minutesespef the vehicle (determined
according to Regulation No. 101).

Stopping the discharge occurs:

(@) when the vehicle is not able to run at 65 gart 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 beeaetliby driving the vehicle

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

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

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

(c) with manufacturer's 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@gines shall be preconditioned with one
Part One and two Part Two driving cycles accordingparagraph 3.2.2.6.3.
below.

After this preconditioning, and beforetite 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 capld 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 prescrilneparagraph 3.2.2.5.

During soak, the electrical energy/povteragje device shall be charged:
(@) with the on board charger if fitted, or



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.
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(b) with an external charger recommended by thenuf@@turer, 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.

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

Test procedure

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

The test procedures defined in either paragraph 3.2.6.2.1. or 3.2.2.6.2.2.
may be used in line with the procedure chosen in Realation No. 101,
Annex 8, paragraph 4.2.4.2.

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

Sampling shall begin (BS) before or at the initiatbn of the vehicle start up
procedure and continue over a number of repeat testycles. It shall end on
conclusion of the final idling period in the firstextra-urban (Part Two) cycle
during which the battery has reached the minimum site of charge according
to the criterion defined below (end of sampling (EB.

The electricity balance Q [Ah] is measured over e combined cycle, using
the procedure specified in Appendix 2 to this annexand used to determine
when the battery minimum state of charge has beereached.

The battery minimum state of charge is consideretb have been reached in
combined cycle N if the electricity balance measudeduring combined cycle
N+1 is not more than a 3 per cent discharge, expresd as a percentage of the
nominal capacity of the battery (in Ah) in its mininum state of charge, as
declared by the manufacturer. At the manufacturers request additional test
cycles may be run and their results included in thecalculations in
paragraphs 3.2.2.7. and 3.2.4.3. provided that thelectricity balance for each
additional test cycle shows less discharge of theattery than over the
previous cycle.

In between each of the cycles a hot soak period op to 10 minutes is
allowed. The power train shall be switched off dumg this period
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3.2.2.6.3.

3.2.2.6.4.

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.

The vehicle shall be driven accordingAttex 4, or in case of special gear
shifting strategy according to the manufacturergructions, as incorporated in
the drivers’ handbook of production vehicles andidated by a technical gear
shift instrument (for drivers information). Forefe 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 analyseddseg@o Annex 4.

The test results shall be compared to the limgsgnibed in paragraph 5.3.1.4. of
this Regulation and the average emission of eadhutaot in grams per
kilometre for Condition A shall be calculated ¢\

In the case of testing according to paragraph 3.2.6.2.1., (M) is simply the
result of the single combined cycle run.

In the case of testing according to paragraph 3.2.6.2.2., the test result of
each combined cycle run M, multiplied by the appropriate deterioration
and K; factors, shall be less than the limits prescribeth paragraph 5.3.1.4. of
this Regulation. For the purposes of the calculadn in paragraph 3.2.4., M;
shall be defined as:

where:
i : pollutant
a: cycle

Condition B

Conditioning of vehicle

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

Vehicles fitted with positive-ignitiomgines 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 dewitehe vehicle shall be discharged
according to paragraph 3.2.2.2.

After this preconditioning, and beforetite the vehicle shall be kept in a room
in which the temperature remains relatively constagtween 293 and 303 K



3.2.3.4.

3.2.3.4.1.

3.2.3.4.2.

3.2.3.4.3.

3.2.3.4.4.

3.2.3.5.

3.2.4.

3.24.1.
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(20 °C and 30 °C). This conditioning shall be matout for at least six hours and
continue until the engine oil temperature and aapld 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.

Sampling shall begin (BS) before or ta tnitiation of the vehicle start up
procedure

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

The vehicle shall be driven accordingAtmex 4, or in case of special gear
shifting strategy according to the manufacturarructions, as incorporated in
the drivers' handbook of production vehicles andidated by a technical gear
shift instrument (for drivers information). Foretfe vehicles the gear shifting
points prescribed in Annex 4, Appendix 1 are nqtli@a. For the pattern of the
operating curve the description according to paplgr2.3.3. in Annex 4 shall

apply.

The exhaust gases shall be analysedditngdo Annex 4.

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

Test results

In the case of testing according to paragraph 3.2.22.1.

For communication, the weighted values shall beutated as below:

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

where :

=
1

mass emission of the pollutant i in grams pkmketre

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

M, = average mass emission of the pollutant i in gragnar kilometre
with an electrical energy/power storage device inimum state of
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charge (maximum discharge of capacity) calculated i
paragraph 3.2.3.5.
De = vehicle electric range with the switch in puskectric position,
according to the procedure described in Reguldtion101,Annex 9.
If there is not a pure electric position, the mactdirer must provide
the means for performing the measurement with #tecle running in
pure electric mode.
Dav = 25 km (average distance between two battmiyarge).
3.24.2. In the case of testing according to paragraph 3.2.2.2.2.

For communication, the weighted values shall be tailated as below

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

where:

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

Mi; = average mass emission of the pollutant i in grasrper kilometre
with a fully charged electrical energy/power storag device
calculated in paragraph 3.2.2.7.

M2 = average mass emission of the pollutant i in grasmper kilometre
with an electrical energy/power storage device in mimum
state of charge (maximum discharge of capacity) callated in
paragraph 3.2.3.5.

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

Dav = 25 km (average distance between two battergcharges)
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B. JUSTIFICATION

Annex 14 of Regulation No. 83 specifies test praecesd for hybrid vehicles, including externally
chargeable, or ‘Off Vehicle Charging’ (OVC) vehisle This proposal amends test procedures
for these vehicles to align them with proposalsigenade to amend Regulation No. 101 (fuel
consumption and C{pto better reflect the real world G@enefits of certain of these vehicles.

The proposal introduces a new test procedure agptian to that currently used. The new
procedure involves repeat testing of the vehicamfrthe maximum state of battery charge
condition until the minimum state of battery chargeeached. The average result from these
repeat NEDC cycles is used in calculating the weidfaverage pollutant emissions. Following
the initial, cold start, test cycle in the maximgtate of charge condition subsequent cycles are
hot start tests to avoid excessive test burderorder to prevent this resulting in a reduction in
stringency of the standards, the above proposalines)that the emissions limits must be met
under all individual test cycles, including thetial, cold start, maximum state of charge test
cycle and the cold start minimum state of charge te

The above proposal makes use of the OVC rangeetefn the proposal to amend Regulation

No. 101 as the distance travelled in the numbetoofiplete NEDC cycles that can be driven
before the battery reaches a stable minimum sfateasge.



