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l6.2.6)

Each of the vehicle families specified below shall be attributed a unique

(e

d [JPN_rev11]: Right position ?.

identifier of the following format:
FT-nnnnnnnnnnnnnnn-WMI

Where:

FT is an identifier of the family type:

(a)  IP = Interpolation family as defined in paragraph 6.3.2. with or without
using the interpolation method

(b)  RL =Road load family as defined in paragraph 6.3.3.
(¢) RM = Road load matrix family as defined in paragraph 6.3.4.

(d) PR = Periodically regenerating systems (K;) family as defined in
paragraph 6.3.5.

(e) AT = ATCT family as defined in paragraph 2. of Annex B6a.

® EV = Evaporative emissions family, as defined in paragraph 6.6.3.
(g)  DF = Durability family, as defined in paragraph 6.7.5.

(h) OB =OBD family identifier, as defined paragraph 6.8.1.

@) ER = Exhaust after-treatment system using reagent (ER)family
identifier, as defined in paragraph 6.9.2.

G GV = GFV family identifier, as defined in paragraph 6.3.6.3.

(k) KC = Kcox correction factor family identifier, as defined in
paragraph 6.3.11.

nnnnnnnnnnnnnnn is a string with a maximum of fifteen characters, restricted
to using the characters 0-9, A-Z and the underscore character ' ".

WMI (world manufacturer identifier) is a code that identifies the manufacturer
in a unique manner defined in ISO 3780:2009.

It is the responsibility of the owner of the WMI to ensure that the combination
of the string nnnnnnnnnnnnnnn and the WMI is unique to the family and that
the string nnnnnnnnnnnnnnn is unique within that WMI to the approval tests
performed to obtain the approval.
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6.3.2.2.

Interpolation family for NOVC-HEVs and OVC-HEVs

In addition to the requirements of paragraph 6.3.2.1., only OVC-HEVs and
NOVC-HEVs that are identical with respect to the following characteristics
may be part of the same interpolation family:

(2)

(b)

©

Type and number of electric machines: construction type
(asynchronous/ synchronous, etc.), type of coolant (air, liquid) and any
other characteristics having a non-negligible influence on CO, emission
and electric energy consumption under WLTP conditions;

Type of traction REESS (type of cell, capacity, nominal voltage,
nominal power, type of coolant (air, liquid));

Type of electric energy converter between the electric machine and
traction REESS, between the traction REESS and low voltage power
supply and between the recharge-plug-in and traction REESS, and any
other characteristics having a non-negligible influence on CO, emission
and electric energy consumption under WLTP conditions. At the
request of the manufacturer and with the approval of the approval
authority, electric energy converters between recharge-plug-in and
traction REESS with lower recharge losses may be included in the

family;

<Justification> This definition is combination of R_CDC provision. Since

R_CDC provision is deleted, this criteria is no longer necessary
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6.7.2.1.

This paragraph is only applicable for emissions measurements to be compared
against the limits in Table 1B

In the case that the limit value is different from the value defined in
Table 3b1B, the assigned additive deterioration factor shall be calculated using
the following equation and shall be rounded according to approval authority
instruction:

the assigned additive deterioration factor = Limit value * A * (Useful life —
3,000)/(80,000 — 3,000)

where :
A 0.11 for CO, 0.12 for NMHC, 0.21 for NOx and 0.00 for PM and PN.

<Justifications> refer incorrect table
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8.2.4. Run-in factors

8.2.43. At the option of the manufacturer, for CO; emissions, in g/km an assigned run-
in factor of 0.98 may be applied if the system odometer setting at the start of
the CoP test is less than or equal to 80 km.

At the option of the manufacturer, for fuel efficiency, in km/l, an assigned run-
in factor of 1.02 may be applied if the system odometer setting at the start of
the CoP test is less than or equal to 80 km.

If the assigned run-in factors for CO; emissions-and-fuel-efficieney are applied,

no run-in factors shall be applied for criteria emissions-and-electrie-energy

<Justifications> run-in factors of CO2/FE are independent from that of electric
energy consumption

acnareds S “I] ;I lg; S ‘I] gS‘
S

<Justifications> reference steps are insufficient and incorrect. All necessary
process are described in Appendix 1
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Appendix 1

The procedure for Type 1 test and for determination of test

results during CoPFype1-test CoPverificationforspeeifie

vehiele-types

<Justification> focus on test procedure and how to derive the CoP test results in this appendix

1.

Type | test procedure for Vverifying CoP-en-the-eriteria-emissions—for pure

Unless otherwise stated in this appendix, Type 1 test shall be performed

1.1.

1.2.

according to Annex B6 or B8

Each vehicle shall be tested on the chassis dynamometer set with the specific
mass inertia setting and road load parameters of the individual vehicle. The
chassis dynamometer shall be set to the target road load for the test vehicle
according to the procedure specified in paragraph 7. of Annex B4.

The applicable test cycle is the same used for the type approval of the
interpolation family to which the vehicle belongs.

C d [JPN_rev12]: Overlooked that test cell correction

2. Verification of CoP on criteria emission for pure ICE vehicles, NOVC-HEVs
and OVC-HEVs

+4 The criteria emissions test results shall be determined according to:
a) Step 9-5 of Table A7/1 of Annex B7 for pure ICE vehicles;
b) Step 85 of Table A8/5 of Annex B8 for NOVC-HEVs and charge-sustaining
condition of OVC-HEVs; and
c) Step 6 of Table A8/8 of Annex B8 for the charge-depleting condition of
OVC-HEVs:
and. if available, applying a run-in factor L}rwu—eeﬁem—@
defined in paragraph 8.2.4. of this RegulationCenformity-against the-applieable
<Justification> refer incorrect steps, miss to apply run-in factor

23 Verification of CoP on CO, emissions/ fuel efficiency of pure ICE vehicles

24 The vehicle shalb-betestedraceording to-the Type Hestprocedure deseribed-in
Annex-Bo.

22 The CO; emission after 4 phases Mcoz...s-shall be determined according to step

6-5 of Table A7/1 of Annex B7 and, if available, applying a run-in factor in
paragraph 8.2.4. of this Regulation.

The fuel efficiency after 3 phases FEe;5-shall be determined according to step
5 of Table A7/1 of Annex B7 and. if available, applying a run-in factor in
paragraph 8.2.4. of this Regulation.

/{

is allowed for Level 1B only

)




GRPE-87-18

£

<Justification> refer incorrect steps, avoid confusion to derive test results
during COP_(reference value are moved to Appendix 2)-

Verification of CoP on CO; emissions/ fuel efficiency of NOVC-HEVs_and
OVC-HEVs charge-sustaining condition

The CO; emission after 4 phases Mcoz cs.c.s-0f the NOVC-HEV and the charge-
sustaining OVC-HEV shall be determined according to step 6-5 of Table A8/5
of Annex B8 and, if available, applying a run-in factor as defined in paragraph

8.2.4. of this Regulation.

The fuel efficiency after 3 phases EEcs . 4-0f the NOVC-HEV and the charge-
sustaining OVC-HEV shall be determined according to step 4e-5 of Table A8/5
of Annex B8 and, if available, applying a run-in factor as defined in paragraph
8.2.4. of this Regulation.

<Justification> refer incorrect steps, avoid confusion to derive test results
during COP (reference value are moved to Appendix 2)

Verification of CoP on electric energy consumption of PEVs

The vehicle shall be tested as described in paragraph fither 3.4.4.1. or 3.4.4.2

of Annex B8, whilst the break-off criterion for the Type 1 test procedure
ding ph 34413 of Annex B tconsceutive evele procedure)

accordin PR seetitre-evelep
¢ e} shall be

/{

C d [JPN_rev13]: It doesn’t matter “consecutive” or
“shorten” since only first cycle needs to be performed

J
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considered to have been reached when having finished the first applicable
WLTP test cycle.

The DC electric energy consumption from the REESS(s) ECp first,i shall be
determined according to paragraph 4.3 of Annex B8 where AEgrgss, shall be
the electric energy change of all REESS and d; shall be the actual driven
distance during this test cycle.

4.2,
d-TFvpel i
vpe-approval-wa t 5 d-Typettestpr s
4524 The electric_energy consumptionCenseeutive—eyele—Fype—1—testprocedure

values for CoP

ied;—tThe electric energy
consumption value E€prroprszr shall be determined according to step 9-4 of
Table A8/10 or step 3 of Table A8/11 of Annex B8 and. if available, applying
a run-in factor as defined in paragraph 8.2.4. of this Regulationshalt-be-used
; ine ] cormityof production.

<Justification> COP has only one test procedure, refer incorrect steps, avoid
confusion to derive test results during COP (reference value are moved to

Appendix 2)

Verification of CoP on charge-depleting electric energy consumption of OVC-
HEVs

At the request of the manufacturer it is allowed to use different test vehicles
for the charge-sustaining test and charge-depleting test.
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<Justification> paragraph 5.2. moves to new paragraph 4.

5 e ec ” o » . LoV
HEVS
53.2.1. The vehicle shall be tested during conformity of production according to

536.2.1.1.

536.2.1.2.
336.2.1.2.1.

536.2.12.2.

paragraph 5:36.2.1.1. If there is no engine start during the first cycle of the type
approval procedure of this vehicle, at the option of the manufacturer the vehicle
may be tested according to paragraph 5:36.2.1.2.

Charge-Depleting Type 1 test procedure

The vehicle shall be tested according to the charge-depleting Type 1 test
procedure as described in paragraph 3.2.4. of Annex BS.

If deemed necessary, the manufacturer shall demonstrate that preconditioning
of the traction REESS in advance of the CoP procedure is required. In such a
case, at the request of the manufacturer and with approval of the approval
authority, preconditioning of the traction REESS shall be done in advance of
the CoP procedure according to manufacturer’s recommendation.

The electric energy consumption ECac,cp shall be determined according to step
9 of Table A8/8 of Annex BS.

First cycle of the Charge-Depleting Type 1 Test

The vehicle shall be tested according to the charge-depleting Type 1 test as
described in paragraph 3.2.4. of Annex B8, whilst the break-off criterion of the
charge-depleting Type 1 test procedure shall be considered to have been
reached when having finished the first applicable WLTP test cycle.

The DC electric energy consumption from the REESS(s) ECp first,i shall be
determined according to paragraph 4.3. of Annex B8 where AEgggss,j shall be
the electric energy change of all REESS and d; shall be the actual driven
distance during this test cycle.

In this cycle, there is no engine operation allowed. If there is engine operation,
the test during conformity of production shall be considered as void.




GRPE-87-18

10

$36.2.2.1.

$36.2.2.2.

Conformity of production for a test according to paragraph 5:36.2.1.1.
In-the-case-that-the-interpolation-method-is-not-applied:+The charge-depleting

electric energy consumption value E€ac cp.saa-shall be determined according
to
For 4-phase WLTP test

step +6-9 of Table A8/8 of Annex B8

For 3-phase WLTP test
step 7 of Table A8/9 of Annex B8

and, if available, applying a run-in factor as defined in paragraph 8.2.4. of this

Regulation-shall-be-used-forverifying the-conformity-of production

Conformity of production for a test according to paragraph 5:36.2.1.2.

In—the—case-the-interpolation—method—is—not-applied;—The charge-depleting
electric energy consumption value E€pcrproprmar shall be determined

according to step +6-12 of Table A8/8 of An'nepyg Bé and, if available, applying
a run-in factor as defined in paragraph 8.2.4. of this Regulationshalt-be-used
; vine cormityof production.

<Justification> refer incorrect steps, avoid confusion to derive test results
during COP (reference value are moved to Appendix 2)
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Appendix 2

Verification of conformity of production for Type 1 test -
statistical method

3.2.
3.2.1.

Statistical evaluation

For the CO; emissions and-eleetrie-energy-consumption-from the 4 phases of a
WLTP test:

For the evaluation of CO, emissions the normalised values shall be calculated
as follows:

— _COztest—i

' COzdectared-i

where:

CO2 festi is the CO, emission measured for the individual vehicle i

CO3 declared-i 18 the declared CO; value for the individual vehicle i

3.22.

<Justification> duplication, new paragraph 3.2.3.

The normalised x; values shall be used to determine the parameters Xiess and s
according to paragraph 3.1.

For fuel efficiency and-electric-energyconsumptionfrom the first 3 phases of
a WLTP test:

For the evaluation of fuel efficiency the normalised values shall be calculated
as follows:

= FE test—i

t FE geclared—i

where:

FE testi is the fuel efficiency measured for individual vehicle i

FE dectared-i 15 the declared fuel efficiency value for the individual vehicle

For electric energy consumption:

For the evaluation of electric energy consumption EC the normalised values
shall be calculated as follows:
— ECtest—i

=
ECpc,cop-i

11
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where:

ECeesti

ECnpc, cop-i

is the electric energy consumption measured for individual
vehicle i_according to the table below—.tn-the-ease-that-the
is the declared electric energy consumption for the individual
vehicle i, according to the table below.Appendix—&-to-Annex
X L . D  CoP. ECcopishall_t

Vehicle
category

COP test results Reference values

Test
procedure
according to

ICest procedure
ECiesti

ECnc, cop-i

according to in case that the interpolation  [in case that the interpolation method
according to
method is not applied is applied

OovVC-
HEV

IFor 4-phase WLTP test|For 4-phase WLTP test

Annex B8Table Annex B8 Table
A8/8Step 16 A8/8 Step 17

Appendix 1 |Appendix 1 ECac.cp.final ECaccpiind

6.2.1.1.

6.2.1.1. IFor 3-phase WLTP test|For 3-phase WLTP test

Annex B8

3204, Annex B8Table Annex B8 Table

A8/9Step 8 A8/9 Step 9
ECuec ECina

Annex B8 Table Annex B8 Table

Appendix 1 |Appendix 1 A8/8 Step 16 A8/8 Step 17

6.2.1.2.

6.2.1.2.

ECpc.cp.cop.final ECpc.cp.cop.ind

PEV

Annex B8 Annex B8 Table Annex B8 Table

Appendix 1 |Appendix 1|3:4.4.L3. A8/10 Step 9 A8/10 Step 10

5.1

S.L Annex B8 Annex B8 Table Annex B8 Table

34423, AS8/11 Step 8 A8/11 Step 9

12

The normalised x; values shall be used to determine the parameters Xiesis and s
according to paragraph 3.1.

<Justification> refer insufficient step., incorrect step
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Appendix 3

Run-in test procedure to determine run-in factors

1.2.1.

Extension of run-in factor

At the request of the vehicle manufacturer and with approval by the responsible
authority, the derived run-in factor for CO», pollutant emissions, fuel efficiency
and clectric energyfuel consumption can be extended to other CoP families.

The vehicle manufacturer shall provide evidence on the justification and
technical criteria for merging these COP families, ensuring that there is a large
similarity between those families.

<Justification> incorrect description
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1.6.

1.8.

1.9.

1.9.1.

Before the run-in, the test vehicle shall be tested according to the Type 1 test
procedure specified in Annex B6 and-or Annex B8. The test shall be repeated
until three valid test results have been obtained. Drive trace indexes shall be
calculated according to paragraph 7. of Annex B7 and these shall fulfil the
criteria specified in paragraph 2.6.8.3.1.4. of Annex B6. The system odometer
setting Dj shall be recorded prior to each test. The measured criteria emissions,
CO; emissions, fuel efficiency and electric energy consumption shall be
calculated according to Step 4a of Table A7/1 in Annex B7 or Step 4a of
Table A8/5 in Annex BS.

The signal of the acceleration control position shall be recorded during all tests
at a sampling frequency of 10 Hz. It is allowed to use the OBD acceleration
control position signal for this purpose. The responsible authority may request
the manufacturer to evaluate this signal to ensure that the test result is
performed correctly.

After the run-in, the test vehicle shall be tested according to the Type 1 test
procedure specified in Annex B6 and-or Annex B8. The test shall be repeated
until three valid test results have been obtained.

Drive trace indexes shall be calculated according to paragraph 7. of Annex B7
and these shall fulfil the criteria specified in paragraph 2.6.8.3.1.4. of
Annex B6.

These tests shall be performed in the same test cell as used for the tests prior
to the run-in and by applying the same chassis dynamometer setting method.
If this is not possible, the manufacturer shall justify the reason for using a
different test cell. The system odometer setting D; in km shall be recorded prior
to each test. The measured criteria emissions, CO, emissions, fuel efficiency
and electric energy consumption, as applicable and in accordance with
paragraph 8.2.4.1. of this Regulation, shall be calculated according to Step 4a
of Table A7/1 in Annex B7 or Step 4a of Table A8/5 in Annex BS.

<Justification> incorrect description

support GRPE86-16 For the determination of the run-in factor for CO,
emissions of the 4 phase WLTP test, the coefficients Cri and Ceonst in the
following equation shall be calculated by a least squares regression analysis to
four significant digits on all valid tests before and after the run-in:

Mcoz,i =—Cp" ln(Di - Ds) + Ceonst

where:

Mcoz;i is the measured CO; emission for test i, g/km

Cri is the slope of the logarithmic regression line

Ceonst is the constant value of the logarithmic regression line

In the case that multiple vehicles have been tested, the Cr: shall be calculated
for each vehicle, and the resulting values shall be averaged. The manufacturer
will provide statistical evidence to the responsible authority that the fit is
sufficiently statistically justified.

support GRPE86-16Based on the deviation of the measurements from the fit,
the slope Cri should be corrected downward with the standard deviation of the
errors in the fit:

2
_ [E(Mco2i—Mcoz,i-rit)
Orit = T N2
where:

Mcoz,i-fit is the result of the applying the equation for each of the distances
Di.



GRPE-87-18

1.10.

The slope Cr; shall be corrected for the uncertainty in the fit by:
Cri 2 Cri - Ot

support GRPE86-16The run-in factor RIcoa(j) for CO; emissions after 4 phases
of CoP test vehicle j shall be determined by the following equation:

. In(Dg)-In(D;)
Rlco, () = 1—-Cg (#)

Mco,,j
where:
D« is the average distance of the valid tests after the run-in, km
D; is the system odometer setting of the CoP test vehicle, km
Mcozj is the mass CO, emission measured on the CoP test vehicle,

g/km

In the case that Dj is lower than the minimum D, D; shall be replaced by the
minimum D;.

For the determination of the run-in factor for all applicable criteria emissions
after 4 phases, the coefficients Cry,c and Ceong, c shall be calculated with a least
squares regression analysis to four significant digits on all valid tests before
and after the run-in:

MC,i = CRI,C' (DL - Ds) + Ccanst,c

where:

Mc;i is the measured mass criteria emission component C
Cric is the slope of the linear regression line, g/km?

Ceonstc is the constant value of the linear regression line, g/km

The manufacturer will provide statistical evidence to the responsible authority
that the fit is sufficiently statistically justified and the uncertainty margin based
on the variation in the data should be taken into account to avoid an
overestimation of the run-in effect.

The run-in factor Rlc(j) for criteria emission component C after 4 phases of
CoP test vehicle j shall be determined by the following equation:

RIc(j) =1+ Cric -(M)

MC,j
where:
Dy is the average distance of the valid tests after the run-in, km
D; is the system odometer setting of the CoP test vehicle, km
Mg, is the mass emission of component C on the CoP test vehicle,

g/km

In the case that D; is lower than the minimum D;, D; shall be replaced by the
minimum D;.

The run-in factor RIgc(j) for electric energy consumption after 4 phases shall
be determined according to the procedure specified in paragraphs 1.9., 1.9.1.
and 1.10. of this appendix, where CO; in the formulae is replaced by EC.

For fuel efficiency and electric energy consumption from the first 3 phases of
a WLTP test

The run-in factor RIgg(j) for fuel efficiency and the run-in factor Rlgc(j) for
electric energy consumption shall be determined according to the procedure
specified in paragraphs 1.9. (excluding paragraph 1.9.1.) and 1.10. of this
appendix, where CO; in the formulae is replaced by FE and EC respectively.
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<Justification> in line with 02 series description

Prior to the application of the derived run-in factor for fuel efficiency, the
manufacturer shall provide the following information to the responsible
authority.

(a)  Evidence of the derived run-in factor including the existence of
statistical significance regarding the fit of the slope

(b)  An explanation of the validation method to be used after the start of
production, e.g. by measuring the run-in factor from selected vehicle(s)
from the plant and then evaluating whether the run-in factor is
appropriate or not.

<Justification> in line with 02 series description. only FE run-in factor requires
the verification after SOP (Start Of Production)
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Annex B4

Road load and dynamometer setting

4.1.1.2.

Atmospheric temperature

The atmospheric temperature should be within the range of 5 °C up to and
including 40 °C.

At the option of the manufacturer, coastdowns may be performed between 1 °C
and 540 °C.

<Justification>

Original intention when develop GTR#15 interpretation by technical service
40°C

base

base
manufact
ure option

not allowed

5C

manufactur

1rc

If the difference between the highest and the lowest measured temperature
during the coastdown test is more than 5 °C, the temperature correction shall
be applied separately for each run with the arithmetic average of the ambient
temperature of that run.

In that case, the values of the road load coefficients fy, fi and f> shall be
determined and corrected for each run pair. The final set of fo, fi and f values
shall be the arithmetic average of the individually corrected coefficients fo, fi
and f; respectively.

17
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18

For the calculation of the road load of vehicles of a road load matrix family,
the vehicle parameters described in paragraph 4.2.1.4. of this annex and the
road load coefficients of the representative test vehicle determined in
paragraph 4.3. or in paragraph 6.of this annex shall be used.

<Justification> 5.1. refers both coastdown and wind tunnel method, but 5.1.1.
refers only coastdown method
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For the calculation of the running resistance of vehicles of a road load matrix
family, the vehicle parameters described in paragraph 4.2.1.4. of this annex
and the running resistance coefficients of the representative test vehicle
determined in paragraph 4-44.5.5.2. of this annex shall be used.

<Justification> refer incorrect paragraph (should refer after correction to

reference conditions

19
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20

6.5.2.3.3.

The force fipyno at each reference speed v; shall be calculated by removing the
dynamometer set force:

ijyno = Lipecel — fdj

where:

fipecet 18 the force determined according to the equation calculating F; in
paragraph 4.3.1.4.4. of this annex at reference speed point j, N;

fai

j is the force determined to the equation calculating Fgq in

paragraph 6.5.2.1. of this annex at reference speed point j, N.

Alternatively, at the request of the manufacturer, by_and cq may be set to zero
during the coastdown and for calculating fipyno.

<Justification> practically impossible. overlooked when modified para. 6.5.2.1.
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Annex B7

Calculations

Table A7/1

Procedure for calculating final test results (FE applicable for the 3-phase WLTP only)

Table A7/1 shall be performed separately for results after 4 phases and for results after 3 phases.

Step No.

Source

Input

Process

Qutput

1

Annex B6

Raw test results

Mass emissions

Paragraphs 3. to 3.2.2. inclusive of this
annex.

Mi,p, 1, g/kln,
MCOZ,p,] 5 g/km.

Output step 1

Mip,1, g/km;
MCOZ,p,] 5 g/km.

Calculation of combined cycle values:

YpMipq X dy
Ypdp

YpMcozp1 X dp

Zpdp

M2 =

Mcozc2 =

where:

Micozc2 are the emission results over the
total cycle;

d, are the driven distances of the cycle
phases, p.

Mica, g/km;
Mcoz,c2, g/km.

Output step 1
Output step 2

Mcoz,p.1, g/km;
Mcoz.c2, g/lkm.

RCB correction
Appendix 2 to Annex B6.

Mcoz,p.3, g/km;
Mcoz,e3, g/km.

4a

Output step 2
Output step 3

Mi,, g/km;

Mcoz.c3, g/km.

Emissions test procedure for all vehicles
equipped with periodically regenerating
systems, K.

Annex B6, Appendix 1.
Micda = Ki X Mic

or

Mic4a = Ki + Mic2

and

Mco2,c40 = Kcoz X Mcoz,e3
or

Mcoz,c4a = Kcoz + Mcoze s

Additive offset or multiplicative factor to be
used according to Ki determination.

If K; is not applicable:
Micda = Mic2

Mcoz,c4a = Mco2,c3

Mi c4a, g/km;

Mco2.c.4a, g/km.

4b

Output step 3

Output
4a

step

Mcoz,p3, g/km;
Mcoz.c3, g/km;
Mco2.c.4a, g/km.

If Ki is applicable, align CO, phase values
to the combined cycle value:
Mcoz,p4 = Mcoz,p3 X AFki
for every cycle phase p;
where:
M
AFKi — CO2,c4a
MCOZ,C,3
If K is not applicable:

Mcoz,p.4=Mcoz,p3

Mcoz,pa, g/km.

21
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Step No.

Source

Input

Process

Output

4c

Output

4a

step

Mi 40, g/km;
Mco2,c,4a, g/km.

purpose > EHHfEFHH]‘E Eif]Bl'B luction:
Micdc = Micsa

Mcoz,c4c = Mcoz,c4a

Micac;

Mcoz,c.4c

Calculate fuel efficiency (FEcac temp)

according to paragraph 6. of Annex B6B7.

EEc4e=RIp-*FEc e temp
FEc4c = FEc4c_temp

FEc 4c, km/1;

5

Result of a
single test.

Output

step

4b and 4c

Mco2.c.4c, g/km;
Mcoz,pa, g/km.

For results after 4 phases:

ATCT correction of Mco2,c4c and Mcoz,p.4 in
accordance with paragraph 3.8.2. of Annex
Bé6a.

For results after 3 phases:
Mco2,c5= Mco,cde

Mcoz,ps = Mcozpa

Mcozes, g/km;
Mcoz,p.s, g/km.

Mi e, g/km;
FE. 4, km/l;

Apply deterioration factors calculated in
accordance with Annex C4 to the criteria
emissions values.

FEc,5=FEc4c

Mics, g/km;

FEcs, km/l;

For

results

after 4 phases

Output step 5

For every test:
Mis, g/km;

Mcoz,es, g/km;
MCOZ,p,S, g/km.

Averaging of tests and declared value.

Paragraphs 1.2. to 1.2.3. inclusive of Annex
B6.

M6, g/km;
Mcoz,c.6, g/km;
Mcoz,pyﬁ, g/km,

Mcoc.declared, g/km.

For

results

after 3 phases

Output step 5

FEcs, km/l;
M;,c,kg, g/km

Averaging of tests and declared value.

Paragraphs 1.2. to 1.2.3. inclusive of Annex
B6.

Mies=M

icS = i.c.6

The conversion from  FEcgeclared  tO
Mcoz,cdectared shall be performed for the
applicable cycle according to paragraph 6.

FEc geclared, km/1
FEC‘G, km/l
Mics

Mco2,c declared, g@/km.
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Step No. Source Input Process Output
of Annex B7. For that purpose, the criteria
emission over the applicable cycle shall be
used.

7 For  results| Mcoacs, g/km; Alignment of phase values. Mcoz,e,7, g/km;
after 4| Mcoaps, g/km. Paragraph 1.2.4. of Annex B6. Mcoz,p.7, g/km.
phases: Mco2,¢,declareds and:

Output step 6 | g/km. Mcoz,e,7 = Mco2,c declared
For  results| Mcoz,s, g/km; Alignment of phase values. Mcozp,7, g/km.
after 3 Mcoz,p.s, g/km; Paragraph 1.2.4. of Annex B6.
phases: Mco2,c. declared,
Output step 5 | g/km,
Output step 6
8 For  results Calculation of fuel consumption according | FC.s, 1/100 km;
Result of a after 4 to Paragraph 6 of this annex. FCps, 1/100 km;
Type 1 test for phases : Mics, g/km; Mics, g/km;
a test vehicle. | Output steps Mcoz.er, g/km: The calculation of fuel consumption shall| njeq, .o o/km;

6

Output steps
7

MCOZYPJ, g/km.

be performed for the applicable cycle and its
phases separately. For that purpose:
(a) the applicable phase or cycle CO; values
shall be used;

(b) the criteria emission over the complete
cycle shall be used.

and:
Mics = Mice
Mco2,es = Mcoz,e7

Mco2,p.8 = Mcoz,p,7

Mc()z:p,s, g/km.

For  results Calculation of fuel consumption and| FC,g,1/100 km;
after 3 conversion to fuel efficiency for phase FE,s, km/l;
phases : Mice, g/km: :2:2 only according to paragraph 6 of this Mics, g/km:
2‘“"‘” SPS| b 6, km/l ' FE.s, km/l.
Meozpy7, g/km. The calculation of fuel consumption shall
Output  steps be performed for the phases separately.
7 For that purpose:
(a) the applicable phase CO; values shall
be used;
(b) the criteria emission over the complete
cycle shall be used.
and:
Mics = Micss
FEcs = FEc¢
9 Output step 8 | For each of the test | For results after 4 phases; Mi,, g/km;
For results after vehicles Hand L: | [f i addition to a test vehicle H a test Mcoz,en, g/km;
4 phases Micgs, g/km; vehicle M and/or vehicle L was also tested, | Mo, , 1, g/km;
Final criteria Mcozes, g/km; the resulting criteria emission value shall be FC i/l()O km:
emission result M, em: the highest of the two or, in case vehicle M| ™ ’
cozps, S does not meet the linearity criterion three | FCpui, 1/100 km;
FCes, 1/100 km; values and referred to as Mi,c. FEcu, km/l;
FCps, /100 km; FEpu, km/l;
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Step No. Source Input Process Qutput
FEcg, km/L. In the case of the combined THC + NOx
FEps, km/l emissions, the highest value of the sum| 404 if a vehicle L
' referring to either the vehicle H or vehicle L| \aq tested:

or, if applicable, vehicle M is to be taken as Meose, g/km;
the type approval value.
Otherwise, if no vehicle L was tested, Mcoz,.1, g/km;
Mi,c — Mi,c,x FCc,L, 1/100 km;
For CO», FE and FC, the values derived in| FCpi, /100 km;
step 8 shall be used, and CO; values shall be| FE. 1, km/1
rounded according to paragraph 6.1.8. of| Fg | kmyl.
this Regulation to two places of decimal, ’
and FE and FC values shall be rounded
according to paragraph 6.1.8. of this
Regulation to three places of decimal.

10 Output step 9 | Mcoz,cn, g'km; Fuel consumption, fuel efficiency and COz| Mcoz,c,ind g/km;
Result of an Mcozp, g/km; calculations for individual vehicles in an Mcozpind, g/km;
individual FCe, /100 kim; | Imterpolation family. FCejna 1/100 km;
vehicle. FCyu, 1/100 kim; Paragraph 3.2.3. of this annex. FCping, /100 km;
Final CO,, FE FEorn. km/l: Fuel consumption, fuel efficiency and CO, FE. - km/l:
and FC result. ot ’ calculations for individual vehicles in a road cinds ’

FEpn, km/1; load matrix family. FEp,ing, km/L

and if a vehicle L | paragraph 3.2.4. of this annex.

was tested: CO; emissions shall be expressed in grams

Mcozer, gkm; per kilometre (g/km) rounded to the nearest

Mcozp, g/km; whole number;

FC.1, /100 km; FC values shall be rounded according to

FCpy, /100 km. paragraph 6.1.8. of this Regulation to one

FE ’ K/l place of decimal, expressed in (1/100 km) ;
cLs 5

FE... km/l FE values shall be rounded according to
e ’ paragraph 6.1.8. of this Regulation to one

place of decimal, expressed in (km/1).
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Annex B8

Pure electric, hybrid electric and compressed hydrogen fuel
cell hybrid vehicles

Table A8/5

Calculation of final charge-sustaining gaseous emission and fuel efficiency values (FE
applicable for results after 3 phases only)

Table A8/5 shall be performed separately for results after 4 phases and for results after 3

phases.

Step No.

Source

Input

Process

Output

Annex B6

Raw test results

Charge-sustaining mass emissions

Paragraphs 3. to 3.2.2. inclusive of
Annex B7.

M; csp1, g/km;
Mcoz,cs,p,1» g/km.

Output step 1

M; csp,1> g/km;
Mcoz,cs,p,1» g/km.

Calculation of combined charge-
sustaining cycle values:

YpMicspa X dp
Ypdp
YpMcozcspa X dp
pdp

Micscz =

Mcozcscz =

where:

M csc2 is the charge-sustaining
mass emission result over the total
cycle;

Mcozcscz is  the  charge-
sustaining CO, emission result
over the total cycle;

d,, are the driven distances of the
cycle phases p.

M; cs,c.2> g/km;
Mco2,cs,c,2> g/km.

Output step 1

Output step 2

Mcoz,csp,1» &/km;

Mcoz,cs,c,2> g/km.

REESS electric energy change
correction

Paragraphs 4.1.1.2. to 4.1.1.5.
inclusive of this annex.

Mco2,cs,p3» g/km;
Mco2,cs,c,3> g/km.

4a

Output step 2

Output step 3

Micscz » ghkm;

Mcoz,cs,c,3, g/km.

Charge-sustaining mass emission
correction for all  vehicles
equipped  with  periodically
regenerating systems K;j
according to Annex B6, Appendix
1.

Micscaa = Ki X Micsc2
or

Micscaa = Ki + Micsc2
and

Mcoz,cscaa = Keozk;

X Mcoz,cs,c3
or
Mcoz,cscaa = Keozk;
+ Mcoz,cs,c3

M; cs,c.4a> g/km;
Mco2,cs,c40> g/km.
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Step No.

Source

Input

Process

Output

Additive offset or multiplicative
factor to be used according to K;
determination.

If K is not applicable:

Micscaa = Migcsc2
Mcozcs.caa = Mcozcs,es

4b

Output step 3

Output step

4a

Mcozcsps » gkm;
Mcozcses » gkm;

Mcoz,cs,c,42> g/km.

If K; is applicable, align CO;
phase values to combined cycle
value:

Mcozcspa = Mcozcsps X AFki
for every cycle phase p;

where:

_ Mcozcscaa

AFy; =
Mcoz,cscs

If K; is not applicable:

Mcoz,cs,p4 = Mcozcsps

Mco2,cs,p.4> &/km.

4c

Output  step

4a

Mics c.4a, g/km;
Mco2,cs.c.da, g/km.

puif 7 e .3“.

Micde = Micaa

Mcoz,c4c = Mco2,c4a

Mics cc;

Mcoz,cs,c.4c

Calculate fuel efficiency
(FEc.c temp) according to paragraph
6.14.1. of Annex B7.

FEc4c = FEcac temp

FEc 4c, km/l;

26

Mcozcspa » g/km;
Mco2,cs,c40, g/km;

For results after 4 phases:

Mco2,cs,c,5- &/km;
Mco2,csp,s, &/km.
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Step No. Source Input Process Output
Result of a Output step ATCT correction of Mcoa,cs,c.4c
single test. 4b and 4¢ and Mcoa,csp4 in accordance with
paragraph 3.8.2. of Annex B6a.
For results after 3 phases:
Mco2,,5= Mcoz,c.4c
Mcoz,p,s = Mcozpa
M; cs,cac, g/km; Apply  deterioration  factors | Mcgcs, g/km;
FEe.40, km/; calculated in accordance with )
A Annex C4 to the criteria emissions FEcs, km/l;
values.
FEcs-FEcac
6 For  results | For every test: | Averaging of tests and declared | M;cgce, 2km;
after 4 phases Micscs > @km; | value according to paragraphs 1.2. Mcoz.cs.c6, &km;
M; ¢s results . 1.2.3 inclusi £ i
, Mcozcsecs » gkm; | to 2.3. inclusive o Mcoz.cs.p.6 2/km;
ofa Type 1 Output step Moo o Annex B6 P
testforatest | 5 co2es,ps> EKM- ’ N;[(;OZ,CS,C,declared’
vehicle. grkam.
For  results | FEcs, km/l; Averaging of tests and declared | FEc declared, km/1
after 3 phases Micscse value. ' ' Mco2,c.declared, @/km.
Output step 5 Paragraphs 1.2. to 1.2.3. inclusive
of Annex B6.
The conversion from FE gectarea t0
Mcoz,c,dectared Shall be performed
for the applicable cycle. For that
purpose, the criteria emission over
the complete cycle shall be used.
7 For results Mcozcsces » gkm; | Alignment of phase values. Mcoz,cs,c.7> g/km;
after 4 Mcoz,cs,p6 » g/km; Paragraph 1.2.4. of Annex B6, Mcoz,cs,p,7> g/km.
Meoz.cs phases: Mco2,cscdeclared
results of a Output step 6 ooncectared and:
Type 1 test gfkm. Mcozcs.c7 = Mcoz,cs,cdeclared
for a test -
vehicle. For results Mcoz,cs,c.s, g/km; Alignment of phase values. Mcoz,cs,p.7, g/km.
aflter 3 Mcozcs,p,s, g/km; Paragraph 1.2.4. of Annex B6.
phases: Mo o
Output step 5 g/ligi,cs,c,dccldrcd,
Output step 6 '
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the final CO,
result.

vehicles H and L
and, if applicable,
vehicle M:
Mcozcser » gkm;
Mcoz,cs,p,7» g/km.

Otherwise, if no vehicle L or if
applicable vehicle M was tested,
Micse = Micsces

In the case that the interpolation
method is applied, intermediate
rounding shall be applied
according to paragraph 6.1.8. of
this Regulation:

CO» values derived in step 7 of
this table shall be rounded to two
places of decimal. Also, the output
for CO; is available for vehicle H
and vehicle L and, if applicable,
for vehicle M.

In the case that the interpolation
method is not applied, final
rounding  shall be applied
according to paragraph 6.1.8. of
this Regulation:

CO; values derived in step 7 of
this table shall be rounded to the
nearest whole number.

Step No. Source Input Process Output
For results Output step 6 For each of the test If in addition to a test vehicle Ha | Mjcs. ,  g/km;
after 4 phases vehicles H and L test vehicle M and/or vehicle L | M¢ogcse » g/km;
only and, if applicable, | was also tested, the resulting | Mcogesp » g/km;
vehicle M: criteria emission value shall be

8 Micses » g/km the highest of the two or, in case
Final criteria e vehicle M does not meet the
emission linearity criterion three values
result. and referred to as M cg
If the In the case of the combined
interpolation THC+NOy emissions, the highest
method is not value of the sum referring to
applied, step either the vehicle H or vehicle L
No. 9 is not or, if applicable, vehicle M is to
required and be taken as the type approval
the output of value.
this step is Output step 7 For each of the test

For results
after 4 phases
only

9

Result of an
individual
vehicle.

Final CO,
result.

Output step 8

Mcozcse » g/km;
Mcoz,cs,ps &/km;

COs emission calculation
according to paragraph 4.5.4.1. of
this annex for individual vehicles
in an interpolation family.

Final rounding of individual
vehicle CO; values shall be
performed according to paragraph
6.1.8. of this Regulation.

CO; values shall be rounded to the
nearest whole number.

Output is available for each
individual vehicle.

Mcoz,cs,cind> &/km;
Mcoz,cs,pind> /km.
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4.1.3.1.

Charge-depleting CO; emission for OVC-HEVs
For 4-phase WLTP test

The utility factor-weighted charge-depleting CO, emission Mcoz,cp shall be
calculated using the following equation:

M _ ZJkZI(UFi X Mcoz,cp,)
€020 = T <k 1m

YK, UF
For 3-phase WLTP test

The charge-depleting CO, emission Mcozcp shall be calculated using the
following equation:

Z}(=1( Mcozcpj X dj)
Meozep = = 5

21!{=1 di

where:

Mcoz,cp is the utility factor-weighted charge-depleting CO; emission,
g/km;

Mcoz,cp,j is the CO; emission determined according to paragraph 3.2.1. of
Annex B7 of phase j of the charge-depleting Type 1 test, g/km;

UF; is the utility factor of phase j according to Appendix 5 to this
annex;

j is the index number of the considered phase;

k is the number of phases driven up to the end of the transition

cycle according to paragraph 3.2.4.4. of this annex.

(EC =0} by-tsing:the COx correction-coeffici L L

<Justification> high possibility to mislead the incorrect value during in-service
testing

This paragraph is applicable for 4-phase WLTP test only:

Utility factor-weighted mass emissions of gaseous compounds, particulate
matter emission and particle number emission for OVC-HEVs

The utility factor-weighted mass emission of gaseous compounds
k k

M; weighted = Z(UF;‘ X Mjcp;) + (1 — Z UFj) X M; cs
= =

where:

M; weightea 1S the utility factor-weighted mass emission compound i, g/km;

i is the index of the considered gaseous emission compound
(except CO»);
UF; is the utility factor of phase j according to Appendix 5 to this

annex;
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Micp,j

Mics

is the mass emission of the gaseous emission compound i
determined according to paragraph 3.2.1. of Annex B7 of phase
j of the charge-depleting Type 1 test, g/km;

is the charge-sustaining mass emission of gaseous emission
compound i for the charge-sustaining Type 1 test according to
Table A8/5, step No. 6, g/km;

is the index number of the considered phase;

is the number of phases driven until the end of the transition
cycle according to paragraph 3.2.4.4. of this annex.

For calculating the utility-factor weighted CO, emission the following
equation shall be used:

k

MCOZ,weighted = Z UF]
=

where:

ave

Mco2,weighted

MCOZ,CD,declared

MCOZ,CS,declared

(B2 UF)

ave

k

X MCOZ,CD,declared +{1- Z UF] X MCOZ,CS,declared

=
J ave

is the utility-factor weighted charge-depleting CO,
emission, g/km.

is the declared charge-depleting CO, emission according
to Table A8/8, step no. 14, g/km.

is the declared charge-sustaining CO; emission according
to Table A8/5, step no. 7, g/km.

is the average of the sum of utility factors of each charge-
depleting test.

is the index number of the considered phase;

is the number of phases driven until the end of the
transition cycle according to paragraph 3.2.4.4. of this
annex.

e . " hod-is_applied for COak shal ,

<Justification> high possibility to mislead the incorrect value during in-service

testing
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The charge-depleting fuel consumption and charge-depleting fuel efficiency
for OVC-HEVs

For 4-phase WLTP test:

The utility factor-weighted charge-depleting fuel consumption FC¢p shall be
calculated using the following equation:

_ K (UFy x FCep))

FCep =
Yk, UF

where:

FCep is the utility factor weighted charge-depleting fuel consumption,
1/100 km;

FCep, is the fuel consumption for phase j of the charge-depleting
Type 1 test, determined according to paragraph 6. of Annex B7,
1/100 km;

UF; is the utility factor of phase j according to Appendix 5 to this
annex;

j is the index number for the considered phase;

k is the number of phases driven up to the end of the transition

cycle according to paragraph 3.2.4.4. of this annex.

i e

<lJustification> high possibility to mislead the incorrect value during in-service

testing
For 3-phase WLTP test

The charge-depleting fuel efficiency FEcp shall be calculated using the
following equation:

R
FEgp = : - CDA =
noide x +d, x
Zc—l ¢ FIE':CD,c n FECD,avg,n—l

where:

FEcp is the charge-depleting fuel efficiency, km/I;

Repa actual charge-depleting range defined in paragraph 4.4.5. of this

Annex, km;

FEcp, is the fuel efficiency for cycle ¢ of the charge-depleting Type 1 test,
determined according to paragraph 6. of Annex B7, km/l;
zeside

FECD,avg,n—l FECD,avg,n—l = 22;11 dex

1 )
FEcp,c
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c is the index number for the considered cycle;

n is the number of applicable WLTP test cycles driven up to the
end of the transition cycle according to paragraph 3.2.4.4. of this
annex

dc is the distance driven in the applicable WLTP test cycle ¢ of the

charge-depleting Type 1 test, km;
d, is the distance driven in the applicable WLTP test cycle n of the
charge-depleting Type 1 test, km;

MCO02,(5-MC02,CDn,

Kep ked = —TICORCIMCORCDN
MC02,(5-MC02,CD,avgn—1

This paragraph is applicable only for 4-phase WLTP test

Utility factor-weighted fuel consumption for OVC-HEVs

The utility factor-weighted fuel consumption for OVC-HEVs from the charge-
depleting and charge-sustaining Type | test shall be calculated using the
following equation:

k M k
FCueighted = Z(UF]- X FCop) X —a g PSR 4 (1 Z UF)) X FC s

—_ C02,CD,ave —_

J=1 =1
where:

FCyeightea 15 the utility factor-weighted fuel consumption, 1/100 km;

UF; is the utility factor of phase j according to Appendix 5 to this
annex;

FCcp,j is the fuel consumption of phase j of the charge-depleting Type 1
test, determined according to paragraph 6. of Annex B7,
1/100 km;

Mco2,cp,declared is the declared charge-depleting CO, emission according

to Table A8/8, step no. 14, g/km;

Mcozcpave i the arithmetic average charge-depleting CO, emission
according to Table A8/8, step no. 13, g/km;

FCcs is the fuel consumption determined according to Table A8/6,
step No. 1, 1/100 km;

j is the index number for the considered phase;

k is the number of phases driven up to the end of the transition

cycle according to paragraph 3.2.4.4. of this annex.
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This paragraph is applicable only for 4-phase WLTP test

Utility factor-weighted charge-depleting electric energy consumption based on
the recharged electric energy from the mains for OVC-HEVs

The utility factor-weighted charge-depleting electric energy consumption
based on the recharged electric energy from the mains shall be calculated using
the following equation:

K
3j=1(UFj X ECpc,cp,j)

EC =
AC,CD 3K, UF,

where:

ECaccp is the utility factor-weighted charge-depleting electric energy
consumption based on the recharged electric energy from the
mains, Wh/km;

UF; is the utility factor of phase j according to Appendix 5 to this
annex;

ECaccp, is the electric energy consumption based on the recharged
electric energy from the mains of phase j, Wh/km;

and

Eac
ECaccpj = ECpcepj X o ——
! ! Z]!(:lAEREESS,j

where:

ECpc,cp, is the electric energy consumption based on the REESS
depletion of phase j of the charge-depleting Type 1 test
according to paragraph 4.3. of this annex, Wh/km;

Eac is the recharged electric energy from the mains determined

according to paragraph 3.2.4.6. of this annex, Wh;

AERggss,j is the electric energy change of all REESSs of phase j according
to paragraph 4.3. of this annex, Wh;

j is the index number for the considered phase;

k is the number of phases driven up to the end of the transition
cycle according to paragraph 3.2.4.4. of this annex.

]:H\csu =2

<Justification> high possibility to mislead the incorrect value during in-service

testing

This paragraph is applicable for 4-phase WLTP test only:

Utility factor-weighted electric energy consumption based on the recharged
electric energy from the mains for OVC-HEVs

The utility factor-weighted electric energy consumption based on the
recharged electric energy from the mains shall be calculated using the
following equation:

— k
ECAC,weighted - (Zj:lUF]’) X ECAC,CD,declared

where:
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ECAC,Weighted

UF;

E cAC,CD,declared

is the utility factor-weighted electric energy consumption

based on the recharged electric energy from the
mains, Wh/km;

is the utility factor of phase j according to Appendix 5 to
this annex;

is the declared charge-depleting electric energy
consumption based on the recharged electric energy from
the mains for OVC-HEVs according to Table A8/8, step
14, Wh/km;

is the index number for the considered phase;

is the number of phases driven up to the end of the
transition cycle according to paragraph 3.2.4.4. of this
annex.

eyele-ofvehiele b fven 1~

<Justification> high possibility to mislead the incorrect value during in-service

testing
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4.4.4.1.

4442

Determination of cycle-specific equivalent all-electric range

The cycle-specific equivalent all-electric range shall be calculated using the
following equation:

For 4 phase WLTP test;

M M Mco2,cp.declared
€02,cs,declared ~ Mcoz,CD,ave X7 0o~
EAER = e X Repe

Mcoz,cs declared

For 3 phase WLTP test;
Mco2,csavedeciared = Mcoz,cp,
EAER = ( ‘*“‘“‘M avg> X Repc
CO2,CS,ave
where:
EAER is the cycle-specific equivalent all-electric range, km;
Mco2,cs,declared is the declared charge-sustaining CO, emission according
to Table A8/5, step No. 7, g/lkm for 4 phase WLTP test
to Table A8/5, step No. 6, g/km for 3 phase WLTP test;
Mcoz,cpavg is the arithmetic average charge-depleting CO, emission
according to the equation below, g/km;
Mco2,cD,declared is the declared charge-depleting CO, emission according
to Table A8/8, step no. 14, g/km;
Mco2,cp,ave is the arithmetic average charge-depleting CO> emission
according to Table A8/8, step no. 13, g/km;
Repe is the charge-depleting cycle range according to

paragraph 4.4.3. of this annex, km;

and

Kk

M _ Zj=1(Mcoz.cp,j Xd))

CcozCDavg = — ok 4.
g Tj=19j

where:

Mcoz,cpavg s the arithmetic average charge-depleting CO; emission, g/km.
In the case of more than one charge-depleting test, the additional
arithmetic average of each test shall be calculated,

Mco2,cp,j is the CO, emission determined according to paragraph 3.2.1. of
Annex B7 of phase j of the charge-depleting Type 1 test, g/km;

dj is the distance driven in phase j of the charge-depleting Type 1
test, km;

j is the index number of the considered phase;

k is the number of phases driven up to the end of the transition

cycle n according to paragraph 3.2.4.4. of this annex.

<Justification> in line with 4-phase test process (CD CO2 has no declared
value, so measured value is only option to be used

Determination of the phase-specific equivalent all-electric range

The phase-specific equivalent all-electric range shall be calculated using the
following equation:
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For 4-phase WLTP test;

Mcoz,csp = Mcozcpavgp X

MCOZ,CD,declared

EAER, =

K
Mcoz,cp,ave y Yj=1AERgEss,
Mcoz,csp ECpcepp

For 3-phase WLTP test;

EAER, = (

where:

EAER,

Mcoz,csp

MCOZ,CD,declared
M CO2,CD,ave

AERgEss,j

ECpccnp

and

where:

Mco2,cpavgp

Mcoz,cppe

p.Cc

K
Mcoz,csp — MCOZ,CD,an,p) y Yj=1 AERgEss;

MCOZ,CS,p ECDC,CD,p

is the phase-specific equivalent all-electric range for the
considered phase p, km;

is the phase-specific CO, emission from the charge-
sustaining Type 1 test for the considered phasep
according to Table A8/5, step No. 7, g/km;

is the declared charge-depleting CO, emission according
to Table A8/8, step no. 14, g/km;

is the arithmetic average charge-depleting CO, emission
according to Table A8/8, step no. 13, g/km;

are the electric energy changes of all REESSs during the
considered phase j, Wh. In the case of more than one
charge-depleting test, the additional arithmetic average
of each test shall be calculated;

is the electric energy consumption over the considered
phase p based on the REESS depletion, Wh/km. In the
case of more than one charge-depleting test, the
additional arithmetic average of each test shall be
calculated;

is the index number of the considered phase;

is the number of phases driven up to the end of the
transition cycle n according to paragraph 3.2.4.4 of this
annex;

zgil(MCOZ,CD,p,C X dp,c)

,
Ye1dpe

MCOZ,CD,avg,p =

is the arithmetic average charge-depleting CO, emission
for the considered phase p, g/km. In the case of more than
one charge-depleting test, the additional arithmetic
average of each test shall be calculated;

is the CO; emission determined according to
paragraph 3.2.1. of Annex B7 of phase p in cycle ¢ of the
charge-depleting Type 1 test, g/km;

is the distance driven in the considered phase p of cycle ¢
of the charge-depleting Type 1 test, km. In the case of
more than one charge-depleting test, the additional
arithmetic average of each test shall be calculated;

is the index number of the considered applicable WLTP
test cycle;
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n¢

and:

where:

ECpc,cpp

ECpccpp,e

n¢

is the index of the individual phase within the applicable
WLTP test cycle;

is the number of applicable WLTP test cycles driven up
to the end of the transition cyclen according to
paragraph 3.2.4.4. of this annex;

n
Zcil ECDC,CD,p,c X dp,c

ECpcepp = ST g
c=1"Pp.C

is the electric energy consumption of the considered phase p
based on the REESS depletion of the charge-depleting Type 1
test, Wh/km. In the case of more than one charge-depleting test,
the additional arithmetic average of each test shall be calculated;

is the electric energy consumption of the considered phase p of
cycle ¢ based on the REESS depletion of the charge-depleting
Type 1 test according to paragraph 4.3. of this annex, Wh/km;

is the distance driven in the considered phase p of cycle ¢ of the
charge-depleting Type 1 test, km;

is the index number of the considered applicable WLTP test
cycle;

is the index of the individual phase within the applicable WLTP

test cycle;

is the number of applicable WLTP test cycles driven up to the
end of the transition cycle n according to paragraph 3.2.4.4. of
this annex.

For the 4-phase WLTP test;

The considered phase shall be the low phase, medium phase, high phase, extra
high phase, and the city driving cycle.

For the 3-phase WLTP test;

The considered phase shall be the low phase, medium phase and high phase.

<Justifications> During 02/03 SoA, 3-phase process was accidentally deleted.
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<Justification> ferteveldA-—can be used to disable GTR#22 requirement

(battery deterioration) without disadvantage
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Table A8/8

Calculation of final charge-depleting values (FE applicable for results after 3 phases only)

Table A8/8 shall be performed separately for results after 4 phases and for results after 3 phases.

Step no.

Source

Input

Process

Output

1

Annex B8

Charge-depleting test
results

Results measured according to
Appendix 3 to this annex, pre-
calculated according to paragraph
4.3. of this annex.

Recharged electric energy
according to paragraph 3.2.4.6. of
this annex.

Cycle energy according to
paragraph 5. of Annex B7.

CO; emission according to
paragraph 3.2.1. of Annex B7.

Mass of gaseous emission
compound i according to
paragraph 4.1.3.1. of Annex B8.

All-electric range determined
according to paragraph 4.4.1.1. of
this annex.

CO; emission Kcoz correction
coefficient might be necessary
according to Appendix 2 to this
annex.

Output is available for each test.

AERgEss,j, Wh;
dj, km;

Eac, Wh;

Ecyclc, WS;

Mcoz.cpjj, g/km;

Micp,, g/km;

AER, km;

Kcoz,
(g/km)/(Wh/km).

For results after
4 phases
Annex B8

Usable battery energy according to
paragraph 4.4.1.2.2. of this annex.

In the case that the applicable
WLTC city test cycle was driven:
all- electric range city according to
paragraph 4.4.1.2.1. of this annex.

Particle number emissions (if
applicable) according to paragraph
4. of Annex B7.

Particulate matter emissions
according to paragraph 4. of
Annex B7.

UBE.iy, Wh;

AEchy, km.

PNcp,, particles
kilometer;

PMcp.c, mg/km;

per

Output step 1

AERgrss,j, Wh;
Ecycte, Ws.

Calculation of relative electric
energy change for each cycle
according to paragraph 3.2.4.5.2. of
this annex.

REEC:.
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Step no.

Source

Input

Process

Output

Output is available for each test
and each applicable WLTP test
cycle.

Output step 2

REEC:.

Determination of the transition and
confirmation cycle according to
paragraph 3.2.4.4. of this annex.

In the case that more than one
charge-depleting test is available
for one configuration, for the
purpose of averaging, each test
shall have the same transition cycle
number nyep.

Determination of the charge-
depleting cycle range according to

paragraph 4.4.3. of this annex.

Output is available for each test.

Nveh,

Repc; km.

Output step 3

Nyeh;

In the case that the interpolation
method is used, the transition cycle
shall be determined for vehicle H,
L and, if applicable, M.

‘I'FE'SH "E‘E‘aFng ts
I¢%§|'|E-1%"f|f L

Nveh,L;
Nyeh,H;

if applicable
Nyeh,M.

For results
after 4
phases

5

Output step 1

Mi_c[),j, g/km;
PMcp,c, mg/km;
PNcp,, particles per
kilometer.

Calculation of combined values for
emissions for nye cycles; in-the-ecase
- lap 'Ewib >

Output is available for each test.

Micp., g/km;
PMcp,c, mg/km;
PNcp,, particles
kilometer.

per

For results
after 4
phases

6

Output step 5

Micp.c, g/km;
PMcp,c, mg/km;
PNcp,, particles per
kilometer.

Emission averaging of tests for
each applicable WLTP test cycle
within the charge-depleting Type 1
test and checking compliance with
the limits according to Table A6/2
of Annex B6.

Micp c.ave, g/km;
PMcp,c.ave, mg/km;
PNcp,cave, particles per
kilometer.

For results
after 4
phases

7

Output step 1

AERggss,j, Wh;
dj, km;
UBE.y, Wh.

In the case that AER.y is derived
from the Type 1 test by driving the
applicable WLTP test cycles, the
value shall be calculated according
to paragraph 4.4.1.2.2. of this
annex.

In the case of more than one test,
Ncity,pe Shall be equal for each test.

AEchy, km;
AERGity.ave, km.
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Step no. Source Input Process Output
Output is available for each test.
Averaging of AERciy.
For results |Output step 1 | dj, km; Phase-specific and cycle-specific | UFphase,j;
after 4 UF calculation. UFeyclec.
phases ]
8 Output step 3 | nven; Output is available for each test.
Output step 4 | nyenL;
For results |Output step 1 | AErggss,, Wh; Calculation of the electric energy | ECac,cp, Wh/km;
after 4 dj, km; consumption based on the
phases Eac, Wh; recharged energy according. to
9 paragraphs 4.3.1. of this annex.
Output step 3 | nyen; . .
l—H—l—h%eas%ef—H%ere%aHeﬁ—F‘ 5 tveh b
Output step 4 | nyenr; to-the required-correction-of the
» . . - -
Output step 8 | UFphase,j; 1 Lits phases shall be setto
s
Output is available for each test.
10 Output step 1 | Mcoz,cp,j, g/km; Calculation of the charge-depleting | Mcoz,cp, g/km;

Kcoz,
(g/km)/(Wh/km);
AEgeess,j, Wh;

dj, km;

Nyeh;

Nyeh,L;

UF phase,j-

Output step 3

dj, km;

Output step 4

Nyeh,

Output step 8

Nyeh,Ls
Uthase,j-

CO; emission according to
paragraph 4.1.2. of this annex.

It cothat the interpolati

Output is available for each test.

Output step 1

Mcoz.cp,j, g/km;
Micp,j, g/km;
Kcoz,
(g/km)/(Wh/km).
Nyeh;

Nyeh,L;

UFphase,j;

Output step 3

Nyeh,

Calculation of the charge-depleting
fuel consumption and fuel
efficiency according to

paragraph 4.2.2. of this annex.

Me 2. Cp. Bftié confirmation cyele

For results after
phases,

FCcpj, 1/100 km;
FCcp, 1/100 km.
For results after
phases,

FECD, km/1.

4

3
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Step no. Source Input Process Output
Output step 4 | nyenr; s accordi
A‘P“P&nd’%%m‘ it s eX
Output step 8 | UFphase; For results after 4 phases,
the phase-specific fuel
consumption FCcp; shall be
calculated using the corrected CO»
emission according to paragraph 6.
of Annex B7.
Output is available for each test.
12 Output step 1 | AEreess,j, Wh; If applicable, calculation of the ECpbc,cp,first, Wh/km
dj, km; electric energy consumption from
the first applicable WLTP test
cycle as described in paragraph 2.2,
Output is available for each test.
13 Output step 9 | ECac,cp, Wh/km; Averaging of tests for each vehicle. | If applicable:
ECbccpfirstave, Wh/km
. In the case that the interpolation
Output step 10 | Mcoz.co, gkm; method is applied, the output is For results after 4
available for each vehicle H, L and, | phases,
Output step 11 |FCcp, 1/100 km; | if applicable, M. ECaccp,ave, Wh/km;
FEcp, km/I. Mcoz,cp,ave, g/km;
) FCcpave, 1/100 km;
Output step 12 | If applicable: . m
ECoe.co s, Whikm. For results after 3
phases,
FE(;D,ave, km/l
14 Output step 13 | ECac,cpaves Wh/km; | Declaration of charge-depleting For results after 4
Mcoz,cp.ave, g/km. electric energy consumption, fuel | phases,
FEcp.ave, km/I. efficiency and CO; emission for ECac,cp.declareds
each vehicle. Wh/km;
ECac,weighted, Wh/km;
Calculation of ECac,weighted Mc02,eD,declared, g@/km.
according to paragraph 4.3.2. of
this annex. For results after 3
phases,
In the case that the interpolation FEcp,dectared, km/1.
method is applied, the output is
available for each vehicle H, L and,
if applicable, M.
15 Output step 13 | ECac,cp,aves Wh/km; | If applicable: ECpbc,cp,cor, Wh/km;
Adjustment of electric energy
If applicable: consumption for the purpose of
ECbc,cp,firstaves COP as described in paragraph 2.2.
Wh/km; of Appendix 8 to this annex.
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Step no. Source Input Process Output
Output step 14 | ECac,cp,declarcd, In the case that the interpolation
Wh/km; method is applied, the output is
available for each vehicle H, L and,
if applicable, M.
16 Output step 15 |If applicable: | In the case that the interpolation If applicable:
ECpc cp,cor, Wh/km; | method is applied, intermediate ECbc,cp,cop,finals
If the rounding shall be performed Wh/km;
interpolatio according to paragraph 6.1.8. of
n method is | OUPUE Step 14 s&gﬁi‘cé'd“]a'ed’ this Regulation: For results after 4
not applied, EC ‘rn, Whikm: phases,
step No. 17 AC,weighted, 5 Mcoa.cp shall be rounded to the ECac.cp,final, Wh/km;
. FEcp declared, km/1; ; . :
is ‘ not Meoz.cectred, g/km. second place of decimal. Mco2,cp,final, g/km;
required and i > ECac weighted,final,
the output of Output step 13 | FCcpave, 1/100 km; ECac,cp,final and ECAC,weighted,ﬁna] Wh/km;
this step is shall be rounded to the first place | FCcp,finai, 1/100 km;
the final of decimal.
result. For results after 3
If applicable: phases,
ECpc cp,cop shall be rounded to the | FEcp finai, km/I;
first place of decimal.
FCcp and FEcp shall be rounded to
the third place of decimal.
Output is available for vehicle H
and for vehicle L and, if applicable,
for vehicle M.
In case that the interpolation
method is not applied, final
rounding shall be applied according
to paragraph 6.1.8. of this
Regulation:
ECac,cp , ECac,weighted and Mcoz,cp
shall be rounded to the nearest
whole number.
If applicable:
ECpc cp,cop shall be rounded to the
nearest whole number.
FCcp and FEcp shall be rounded to
the first place of decimal.
17 Output step 16 |If applicable: | Interpolation of individual values | If applicable:
ECpc cp.cop.final, based on input from vehicles H and | ECpc cp.cop,ind, Wh/km;
Wh/km; L and, if applicable, vehicle M.
Result of
an A A o For results after 4
individual ECac,cp,final, Wh/km; | Final rounding of individual phases,
vehicle. Mco2,cDfinal, g/km; vehicle values shall be performed | ECac,cp,ing, Wh/km;
ECac,weighted.final, according to paragraph 6.1.8. of Mco2,cp,ind, g/km;
Final  test Wh/km; this Regulation. ECac,weighted,ing, Wh/km;
result. FCcp,final, 1/100 km,; FCcp,ind, 1/100 km,;
FEcp final, km/1;
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Step no.

Source

Input

Process

Output

ECaccp , ECac weighted and Mcoz.cp
shall be rounded to the nearest
whole number.

If applicable:
ECpc.cp.cop shall be rounded to the
nearest whole number.

FCcp shall be rounded to the first
place of decimal.

Output is available for each
individual vehicle.

For results
phases,
FEcp,ind, km/I;

after

46
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Table A8/9

Calculation of final charge-depleting and charge-sustaining weighted values (FE applicable for
results after 3 phases only)

Table A8/9 shall be performed separately for results after 4 phases and for results after 3 phases.

Kcoz,
(g/km)/(Wh/km).

Step no. Source Input Process Qutput
1 Output Micp,, g/km; Input from CD and CS post| Mcozcp,, g’km;
step 1, PNcp,, particles per| processing. AER, km;
Table A8/8 kilometer; Eac, Wh;
PMcp,., mg/km; Mco2,cs.declared, g/km;
Mcoz.cpg, g/km; Mc02,cD,declared, g/km;
AERggess,j, Wh; Mcoz,cp.ave, g/km;
d;, km;
AER, km; For results after 4
Eac, Wh; phases
Micp,, g/km;
Output AERGity.ave, km; PNcpj, particles per
step 7, kilometer;
Table A8/8 PMcp,c, mg/km;
AEgeess,j, Wh;
Output Nyeh; d;, km;
step 3, Repe, km; AERCcity ave, km;
Table A8/8 Nyeh;
Repc, km;
Output Nyeh,Ls Nyeh,L;
step 4, Nyeh H; Dyeh,H}
Table A8/8 UFphase,j
UFcyelec;
Output UF phase; Micsce, g/km;
step 8, UFeycle.c; Mcoz.cs,p
Table A8/8
Output Mics,c.6, g/km;
step 6, Output in the case of CD is available
Table A8/5 for each CD test. Output in the case
of CS is available once due to CS test | Kcoa,
Output Mcon.cs declareds g/km; averaged values. (g/km)/(Wh/km).
step 7, Mcoz,cs,p
Table A8/5 In the case that the interpolation
method is applied, the output (except
Output  step | Mcoz.cp dectared, g/km; of Kcop) is available for vehicle H, L
14, Table and, if applicable, M.
AB/8
Output  step| Mcoz,cp,ave, g/km; CO; emission correction coefficient
13, Table Kco2 might be necessary according
A8/8 to Appendix 2 to this annex.
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Step no.

Source

Input

Process

Output

For results

Output step 1

Micp,, g/km;

Calculation of weighted emission

M weighted, g/km;

method is applied, check the
availability of AER interpolation
between vehicle H, L and, if
applicable, M  according to
paragraph 4.5.7.1. of this annex.

If the interpolation method is used,
each test shall fulfil the requirement.

after 4 PNcp,, particles per| (except Mcozweighted) compounds | PNyeighted, particles per
phases kilometer; according to paragraphs 4.1.3.1. to| kilometer;
2 PMcp,c, mg/km; 4.1.3.3. inclusive of this annex. PMueighted, mg/km;
Nyeh;
Nyeh,L; Remark:
Uthast; Mi.CS,c,é includes PNCS’C and PMCS,C‘
UFcyc]c,c;
Mics,c6, g/km; Output is available for each CD test.
3 Output step 1 | Mcoz.cp,j, g/km; Calculation of equivalent all-electric| EAER, km;
AERgkss j, Wh; range according to paragraphs| EAER,, km;
dj, km; 4.4.4.1. and 4.4.4.2. of this annex,| Rcpa, km.
Nyeh; and actual charge-depleting range
Repe, km according to paragraph 4.4.5. of this
Mco2,cs declared, g/km; | annex.
Mcoz,cs,p
Output is available for each CD test.
Rcpa shall be rounded according to
paragraph 6.1.8. of this Regulation to
the nearest whole number.
4 Output step 1 | AER, km; Output is available for each CD test. | AER-interpolation
availability.
Output step 3 | Repa, km. In the case that the interpolation
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Step no.

Source

Input

Process

Output

5

It the
interpolation
method is not
applied, step
No. 9 is not
required and
the output of
this step is
the final
result.

Output step 1

AER, km.

Averaging AER and AER
declaration.

The declared AER shall be rounded
according to paragraph 6.1.8. of this
Regulation to the number of decimal
places specified in Table A6/1 of

Annex B6.

In the case that the interpolation
method is applied and the AER
interpolation availability criterion is
fulfilled, AER shall be rounded
according to paragraph 6.1.8. of this
Regulation to the first place of
decimal.

The output is available for each
vehicles H and L and, if applicable,
for vehicle M.

If the case that the interpolation
method is applied but the criterion is
not fulfilled, AER of vehicle H shall
be applied for the whole
interpolation family and shall be
rounded according to paragraph
6.1.8. of this Regulation to the
nearest whole number.

In the case that the interpolation
method is not applied, AER shall be
rounded according to paragraph
6.1.8. of this Regulation to the
nearest whole number.

AERGuye, km;

For results after 4
phases

AERgec, km.

For results
after 4
phases,
6

Output step 1

Micpg, g/km;
Mcoz.cp,j, g/km;
Nyeh;

Nyeh,L;

UthaseJ;

ths,cﬁ, g/km;
Mco2,cs.declared, g/km.
Mc02,cD,declared, g/km;
Mco2,cp,ave, g/km;

Calculation of weighted CO,
emission and fuel consumption
according to paragraphs 4.1.3.1. and
4.2.3. of this annex.

Output is available for each CD test.

In—the—case—that—the—interpolation
method-is "Pﬁ Ag‘i“ fveni-eyelessha

Mco2,weighted, g/km;
FCleighted, 1/100 km;

Output step 1

Eac, Wh;

Output step 3

EAER, km;
EAER,, km;

Calculation of the electric energy
consumption based on EAER
according to paragraphs 4.3.3.1. and
4.3.3.2. of this annex.

Output is available for each CD test.

EC, Wh/km;
EC,, Wh/km;

49



GRPE-87-18

method is not
applied, step
No. 9 is not
required and
the output of
this step is

Output step 7 | EC, Wh/km;
EC,, Wh/km;

Output step 3 | EAER, km;
EAER,, km;

For results after 3 phases and 4
phases
Averaging and intermediate

rounding according to paragraph
6.1.8. of this Regulation.

Step no. Source Input Process Qutput
8 Output step 1 | AERciy, ave, km; For results after 3 phases For results after 3
Averaging EC and EC declaration. | phases
If the | Output step 6 | Mcoa,weighted, 2/km; EC. oo = EC. . x ECqec ECec, Wh/km;
interpolation FCleighted, 1/100 km; pfinal = ==pave = pe . ECp finat, Whkm;

EAERﬁml, km;
For results after 4
phases

AERGity final, km;

Mco2 weighted final, g/km;
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Step no.

Source

Input

Process

Output

the
result.

final

Output step 5

AERgec, km;
AERaye, km.

In the case that the interpolation
method is applied, intermediate
rounding shall be performed
according to paragraph 6.1.8. of this
Regulation.

AER AER ity ave
AER 4¢

AER ;e

city,final =

X

AERciyy,ave; EAER and EAER, shall
be rounded to the first place of
decimal.

Mco2,weighted Shall be rounded to the
second place of decimal.

FCeighea shall be rounded to the
third place of decimal.

EC and EC, shall be rounded to the
first place of decimal.

The output is available for each
vehicle H, wvehicle L and, if
applicable, vehicle M.

In case that the interpolation method
is not applied, final rounding of the
test results shall be applied according
to paragraph 6.1.8. of this
Regulation.

AERGiy, fina, EAER and EAER,, shall
be rounded to the nearest whole
number.

Mcoz,weighted Shall be rounded to the
nearest whole number.

FCleightea shall be rounded to the first
place of decimal.

EC and EC,; shall be rounded to the
nearest whole number.

FCeighted final,
1/100 km;
ECfinal, Wh/km;
ECp.final, Wh/km;
EAER fina1, km;
EAER,, final, km.

Output step 5

AERdECa km;

Interpolation of individual values
based on input from vehicle low,

ECing, Wh/km;
ECp,ing, Wh/km;
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Output step 4

ECﬁ“u[, Wh/km;
ECp,ﬁm[, Wh/km;
EAERﬁ“a[, km;
EAERp,ﬁm,[, km;

AER-interpolation
availability

Output step 1

Repc

AERing, AERGiyy,ina, EAERin and
EAERyng shall be rounded to the
nearest whole number.

Mco2,weighted,ind Shall be rounded to the
nearest whole number.

ECieighted,ina shall be rounded to the
first place of decimal.

FCueighted,ind shall be rounded to the
first place of decimal.

ECing and ECing shall be rounded to
the nearest whole number.
each

Output is available for

individual vehicles.

Repc shall be rounded according to
paragraph 6.1.8. of this Regulation to
the nearest whole number.

Step no. Source Input Process Qutput
Result of an| Output step 8 | AERcity,final, km; medium and high according to| EAERn, km;
individual Mco2,weighted final> paragraph 4.5. of this annex, and
vehicle. g/km; final rounding according to| For results after 4
Final test FCeightedfinal, paragraph 6.1.8. of this Regulation. | phases,
result. 17100 km; AERing, km;

AERCity,ind, km;
Mco2,weighted,ind, £/km;
chmghmd,ind, 1/100 krn;
EAER} ing, km.

Repc final
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Table A8/10

Calculation of final PEV values determined by application of the consecutive cycle Type 1 procedure

Table A8/10 shall be performed separately for results after 4 phases and for results after 3 phases.

For results after 4 phases;

The considered periods shall be the low phase, medium phase, high phase, extra high phase, the applicable WLTP city
test cycle and the applicable WLTP test cycle.

For results after 3 phases;

The considered periods shall be the low phase, medium phase, high phase and the applicable WLTP test cycle.

Step no.

Source

Input

Process

Output

1

Annex B8

Test results

Results measured according to
Appendix 3 to this annex and pre-
calculated according to
paragraph 4.3. of this annex.

Usable battery energy according to
paragraph 4.4.2.2.1. of this annex.

Recharged electric energy according
to paragraph 3.4.4.3. of this annex.

Output is available for each test.
Eac shall be rounded according to

paragraph 6.1.8. of this Regulation to
the first place of decimal.

AEggEss j, Wh;
dj, km;

UBEccp, Wh;

Eac, Wh.

Output step 1

AErggss j, Wh;
UBEccp, Wh.

Determination of the number of
completely driven applicable WLTC
phases and cycles according to
paragraph 4.4.2.2. of this annex.

Output is available for each test.

nwrrc;
Ncity,
Njow;
Nmed;
Nhigh;
NexHigh-

Output step 1

AEgEgss j, Wh;
UBEccp, Wh.

Calculation of weighting factors
according to paragraph 4.4.2.2. of
this annex.

Kwrrc,1
Kwrrc,2
Kwires
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Step no. Source Input Process Output
Output step 2 nwLTC; Note: The number of weighting| (Kwrrc4)
Ncity; factors depends on the applicable| Kuity,1
Niow; cycle that was used (3- or 4-phase| Kuiy.2
Nined; WLTC). In the case of 4-phase| K.iy
Dhigh; WLTCs, the output in brackets might| (Kcity,4)
NexHigh- be needed in addition. Kiow,1
Kiow,2
Output is available for each test. Kiow,3
(Kiow.4)
Kmed,1
Kmed2
Kmed3
(chd,‘l)
Khigh,1
Khigh,2
Khigh,3
(Knigh.a)
Kextigh,1
Kexnigh.2
Kexnigh,s
(Kextigh.4)
4 Output step 1 AErggss j, Wh; Calculation of electric energy| ECpcwrtc, Wh/km;
dj, km; consumption at the REESSs| ECbpccity, Wh/km;
UBEcce, Wh. according to paragraph 4.4.2.2. of| ECpcow, Wh/km;
this annex. ECbc,med, Wh/km;
Output step 2 nwLTC; ECnpc nigh, Wh/km;
TNeity; Calculation of the electric energy | ECpc,extiigh, Wh/km;
Niow; consumption from the first applicable | ECpc,firs, Wh/km.
Nimed; WLTP test cycle ECpcfist @s
DNhigh; deseribed—in—paragraph +-2—of
TNexHigh- Appendix-8-to-this-annex:
Output step 3 All weighting Output is available for each test.
factors
5 Output step 1 UBEccp, Wh; Calculation of pure electric range| PERwrtc, km;
according to paragraph 4.4.2.2. of| PERciy, km;
Output step 4 ECpc.wrtc, this annex. PERjow, km;
Wh/km; PER e, km;
ECbciyy, Wh/km; | Output is available for each test. PERGign, km;
ECDC,lew, Wh/km; PEchmgh, km.
ECpbc,med, Wh/km;
ECbc,high, Wh/km;
ECnpc extighs
6 Output step 1 Eac, Wh; ECwrrc, Wh/km;

ECeity, Wh/km;
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Step no. Source Input Process Output
Output step 5 PERwLtc, km; Calculation of electric energy| ECiow, Wh/km;
PERGity, km; consumption at the mains according| ECmed, Wh/km;
PERiow, km; to paragraph 4.3.4. of this annex. EChigh, Wh/km;
PERmed, km; ECextign, Wh/km.
PERuigh, km; Output is available for each test.
PERcxigh, km.
7 Output step 5 PERwLtc, km; Averaging of tests for all input| PERwLtc dec, km;
PERGcity, km; values. PERwLTC,ave, KM}
If the PERow, km; PERGity.ave, km;
interpolation PERed, km; PERjow.ave, km;
method is not PERhign, km; Declaration of PERwrtcdec and| PERmedave, km;
applied, step PERexHigh, km; ECwrtc dee based on PERwiTc ave and | PERgigh ave, kim;
No. 10 is not ECwrtc,ave- PERexmgh'ave, km;
required and | Output step 6 ECwrrc, Wh/km;
the output of ECeity, Wh/km; Alignment of PER in case of city,| ECwrrc,dec, Wh/km;
this step for ECiow, Wh/km; low, med, high and exHigh based on| ECwrrc,ave, Wh/km;
PERwLTC,dec ECined, Wh/km; the ratio between PERwrtcdec and| ECciyave, Wh/km;
and ECwrtc dec EChigh, Wh/km; PERwLTC ave! ECiow.ave, Wh/km;
is the final ECextigh, Wh/km. ECumed.ave, Wh/km;
result. AFare = PERy1¢ dec EChighaves Wh/km;
Output step 4 ECpc firss Whkm. PER = PERwirc.ave ECexnigh,ave, Whikm;
EChbc,first.ave, Wh/km.
Alignment of EC in case of city, low,
med, high and exHigh based on the
ratio between ECwircdee and
ECWLTc,uch
AFEC — ECWLTC,dec
ECWLTC,ave
In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle L.
PERwitcdec as well as ECwrrc dec
shall be rounded according to
paragraph 6.1.8. of this Regulation to
the number of places of decimal as
specified in Table A6/1 of Annex B6.
In the case that the interpolation
method is not applied, PERwrtc,dec
and ECwrrcaec shall be rounded
according to paragraph 6.1.8. of this
Regulation to the nearest whole
number.
8 Output step 7 ECwrtc decs Adjustment of the electric energy| ECpccop, Wh/km.
Wh/km; consumption for the purpose of COP
ECwrtc aves as described in paragraph 1.2. of
Wh/km; Appendix 8 to this annex.
EChpc firstave,
Wh/km. In the case that the interpolation

method is applied, the output is
available for vehicle H and vehicle L.
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final result.

the output of
this step is the

ECmed,ave, Whkm;
ECh,gh,avc, Wh/km;
ECexnigh.ave,
Wh/km;

Output step 8

ECpc cop, Wh/km.

PER.iy and PER, shall be rounded to
the first place of decimal.

EC.ity and EC,, shall be rounded to the
first place of decimal.

ECpc cop shall be rounded to the first
place of decimal.

The output is available for vehicle H
and vehicle L.

In case that the interpolation method
is not applied, final rounding of the
test results according to paragraph
6.1.8. of this Regulation:

PER.iy and PER, shall be rounded to
the nearest whole number.

EC.ity and EC;, shall be rounded to the
nearest whole number.

ECpccor shall be rounded to the
nearest whole number.

Step no. Source Input Process Output
9 Output step 7 PERGity.ave, km; Intermediate rounding according to| PERcity final, km;
PERiow.ave, km; paragraph 6.1.8. of this Regulation. | PERiow,final, km;
If the PER med,ave, km; PERmed.final, km;
interpolation PERuigh,ave, km; In the case that the interpolation| PERuigh finat, km;
method is not PER-cxHigh,ave, km; method is applied, intermediate| PERexHigh final, km;
applied,  step rounding shall be performed
No. 10 is not ECiity.ave, Wh/km; | according to paragraph 6.1.8. of this | ECuity,finat, Wh/km;
required  and ECiow.ave, Wh/km; | Regulation: ECiow,finat, Wh/km;

EChned final, Wh/km;
EChigh finat, Wh/km;
ECextigh,final, Wh/km;

ECbpc copfinal, Wh/km.

10

Result of
individual
vehicle.
Final
result.

an

test

Output step 7

Output step 9

PERwLTC dec, km;
ECwrrc dec, Wh/km

PERGity,final, km;
PER 0w final, km;
PERmQ(Lﬁ“;,[, km;
PERnigh finat, km;
PERcxHigh,finat, km;

ECeity, finat, Wh/km;
ECiow,finatl, Wh/km;
ECimed.final, Wh/km;
EChigh,finat, Wh/km;
ECexnignfinal,
Wh/km;

ECnpc cop final,
Wh/km.

Interpolation of individual values
based on input from vehicle H and
vehicle L according to paragraph 4.5.
of this annex, and final rounding
according to paragraph 6.1.8. of this
Regulation.

PERind, PERGity,ing, and PERying shall
be rounded to the nearest whole
number.

ECing, ECcity and ECpjna shall be
rounded to the nearest whole number.

ECpbccop,ind shall be rounded to the
nearest whole number.

The output is available for each
individual vehicle.

PERwLTC,ind, km;
PERCcity,ind, km;
PERjow,ind, km;
PERmed,ing, km;
PEngh,md, km;
PERcxtigh,ind, km;

ECwrrc,ind, Wh/km;
ECeity,ins, Wh/km;
ECiow,ind, Wh/km;
ECrned,ing, Wh/km;
EChigh,ind, Wh/km;
ECextigh,ing, Wh/km;

ECnpc cop,ing, Wh/km.
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<Jastification> double process
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Table A8/11

Calculation of final PEV values determined by application the shortened Type 1 test procedure

Table A8/11 shall be performed separately for results after 4 phases and for results after 3 phases.

For results after 4 phases;

The considered periods shall be the low phase, medium phase, high phase, extra high phase, the applicable

WLTP city test cycle and the applicable WLTP test cycle.

For results after 3 phases;

The considered periods shall be the low phase, medium phase, high phase and the applicable WLTP test cycle.

Step no. Source Input Process Qutput
1 Annex B8 Test results Results measured according to | AEgegssj, Wh;
Appendix 3 to this annex, and pre- | dj, km;
calculated according to
paragraph 4.3. of this annex.
Usable battery energy according to | UBEgsrp, Wh;
paragraph 4.4.2.1.1. of this annex.
Recharged electric energy | Eac, Wh.
according to paragraph 3.4.4.3. of
this annex.
Output is available for each test.
Eac shall be rounded according to
paragraph 6.1.8. of this Regulation
to the first place of decimal.
2 Output step 1 AEgggss,j, Wh; Calculation of weighting factors | Kwrrc,
UBEstp, Wh. according to paragraph 4.4.2.1. of | Kwirc,2
this annex. Keity,1
Kcily,Z
Output is available for each test. Keity,3
Kcily,4
Kiow,1
Kiow,2
Kiow,s
Kiow4
Kimed,1
Kmed2
Kmed3
Kmed 4
Khigh,1
Khign,2
KexHigh,1
Kextigh2
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Step no. Source Input Process Output
3 Output step 1 AEggsss,j, Wh; Calculation of electric energy | ECpcwirc,
dj, km; consumption at the REESSs | Wh/km;
UBEste, Wh. according to paragraph 4.4.2.1. of | ECpc city, Wh/km;
this annex. ECbc,low, Wh/km;
Output step 2 All  weighting ECbc, med, Wh/km;
Calculation of the electric energy | ECpc nigh, Wh/km;
consumption  from  the first | ECpc extign,
applicable WLTP test cycle | Wh/km;
ECDc,ﬁm‘as—éeseﬂbed—'m ECDc,ﬁm, Wh/km.
annex.
Output is available for each test.
4 Output step 1 UBEstp, Wh; Calculation of pure electric range | PERwrrc, km;
according to paragraph 4.4.2.1. of | PER.iy, km;
Output step 3 ECbcwite, this annex. PERjow, km;
Wh/km; PERpmed, km;
ECbc.citys Output is available for each test. PERGhigh, km;
Wh/km; PERexHigh, km.
ECbclow,
Wh/km;
ECoc, med,
Wh/km;
ECbc high,
Wh/km;
ECbc extiigh,
Wh/km.
5 Output step 1 Eac, Wh; Calculation of electric energy | ECwite, Wh/km;
consumption at the mains according | ECeity, Wh/km;
Output step 4 PERwL1C, km; to paragraph 4.3.4. of this annex. ECiow, Wh/km;
PERcity, km; ECmed, Wh/km;
PERjow, km; Output is available for each test. EChigh, Wh/km;
PERmed, km; Echmgh, ‘Wh/km.
PERhigh, km;
PERexHigh, km.
6 Output step 4 PERwLrc, km; Averaging of tests for all input | PERwLrc dec, kKM
PERciy, km; values. PERwLTC,ave, KM}
If the PERow, km; PERGity.ave, km;
interpolation PERed, km; PERow.ave, km;
method  is PERuign, km; PERmed ave, km;
not applied, PERcxtigh, km; Declaration of PERwircaee and | PERnighave, km;
step No. 9 is ECwrrcdee based on PERwrtcave | PERextighave, KM
not required | Output step 5 ECwrrc, Wh/km; | and ECwrrcave
and the ECeiyy, Wh/km; ECwLrc dec,
output  of ECiow, Wh/km; Alignment of PER in case of city, | Wh/km;
this step for ECuned, Wh/km; low, med, high and exHigh based on | ECwrrcave,
PERwLTC,dec EChigh, Wh/km; the ratio between PERwrtcdec and | Wh/km;
and ECextigh, Wh/km. | PERwLTC ave: ECeity,ave, Wh/km;

ECwrrc dec i8

Eclow‘avc, Wh/km,
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Step no. Source Input Process Output
the final | Output step 3 ECbc first, AF = PERwL1C dec ECmed.ave, Wh/kmy;
result. Wh/km, PER = PERwirc ave EChighave, Whikm;
ECCXngh,ﬂVCa
Alignment of EC in case of city, | Wh/km;
low, med, high and exHigh based on | ECbc.firstave,
the ratio between ECwrrcdec and | Wh/km.
ECwrrcave:
_ ECwrrcdec
AFge = ECwLrc,ave
In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle
L. PERWLTC.dec as well as ECWLTc_dec
shall be rounded according to
paragraph 6.1.8. of this Regulation
to the number of places of decimal
specified in Table A6/1 of Annex
B6.
In the case that the interpolation
method is not applied, PERwrtc,dec
and ECwrrcdec shall be rounded
according to paragraph 6.1.8. of this
Regulation to the nearest whole
number.
7 Output step 6 ECwLrrc,dec, Adjustment of the electric energy | ECpccop, Wh/km.
Wh/km; consumption for the purpose of
ECwLrcave, COP as described in paragraph 1.2.
‘Wh/km; of Appendix 8 to this annex.
ECnc firstave,
‘Wh/km. In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle
L.
8 Output step 6 PERGity.ave, km; Intermediate rounding according to | PERcity,finat, km;
PERjow,ave, kKm; paragraph 6.1.8. of this Regulation. | PERjow,final, km;
If the PERmed ave, km; PERmed,l’ma], km,
interpolation PERnigh,ave, km; In the case that the interpolation | PERnigh final, km;
method  is PERcxtighave, km; | method is applied, intermediate | PERextigh,final, km;
not applied, rounding shall be performed
step No. 9 is ECity,ave, according to paragraph 6.1.8. of this | ECecity,fina, Wh/km;
not required Wh/km; Regulation: ECiow,final, Wh/km;
and the EC]ow,ave, ECmed,ﬁna],
output  of Wh/km; PER.iy and PER; shall be rounded | Wh/km;
this step is EChedave, to the first place of decimal. EChighfinal,
the final ‘Wh/km; Wh/km;
result. EChigh.ave, EC.iy and EC, shall be rounded to | ECextigh,final,
Wh/km; the first place of decimal. Wh/km;
ECexHigh,ave,
Wh/km; ECnpccop,final,

Wh/km.
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Step no.

Source

Input

Process

Output

Output step 7

ECpc cop,
Wh/km.

ECpccop shall be rounded to the
first place of decimal.

The output is available for vehicle H
and vehicle L.

In case that the interpolation method
is not applied, final rounding of the
test results according to paragraph
6.1.8. of this Regulation shall apply:

PER.iy and PER; shall be rounded
to the nearest whole number.

EC.iy and EC, shall be rounded to

the nearest whole number.

ECpccop shall be rounded to the
nearest whole number.

9

Result of an

Output step 6

PERwLTC dec, km;
ECwrrc dec,
Wh/km;

individual

vehicle. Output step 8 PERGity,final, km;
Final  test PER 0w final, km;
result. PERmed final, km;

PERnigh,final, km;
PER extigh.final,
km;

ECeity,final,
Wh/km;
ECiowfinal,
Wh/km;
ECredfinal,
Wh/km;
EChigh,final,
Wh/km;
ECextigh,final,
Wh/km;

ECnpc.copfinal,
Wh/km.

Interpolation of individual values
based on input from vehicle H and
vehicle L according to
paragraph 4.5. of this annex, and
final rounding according to
paragraph 6.1.8. of this Regulation.

PER;ng, PERmy,ind, and PEvaind shall
be rounded to the nearest whole
number.

ECing, ECcity and ECpina shall be
rounded to the nearest whole
number.

ECpc,cop,ina shall be rounded to the
nearest whole number.
Output is available for each
individual vehicle.

PERwLTC,ind, km;
PERcity,ind, km;
PERjow,ind, km;
PERmed,ing, km;
PEngh,md, km;
PERcxtigh,ind, km;

ECwrrc,ind,
Wh/km;

ECeity,ind, Wh/km;
ECiow,ind, Wh/km;
EChed,ing, Wh/kmy;
ECmgh,md, Wh/km;
ECextigh,ind,
Wh/km;

ECbc,cop,ind,
Wh/km.

<Jastification> double process
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Annex B8 - Appendix 3

Determination of REESS current and REESS voltage for
NOVC-HEVs, OVC-HEVs, PEVs and NOVC-FCHVs

Table A8 App3/1

Test events Paragraph 3.1. Paragraph 3.2. Paragraph 3.3.

60V or more Less than 60V

NOVC-HEV

OVC-HEV CS condition

NOVC-FCHV

OVC-FCHV CS condition

shall not to shall be used shall not to be

REESS energy change- be used used

based correction procedure
(Appendix 2)

Break-Off Criterion
calculation for CD-test
(Annex B8,

paragraph 3.2.5.4.2.)

OVC-HEV CD condition

allowed to
OVC-FCHYV CD condition | useshall-be
ed used

shall not to be allowed to use [allowed to use

PEV

<Justification> incorrect description
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Annex C3: Type 4 test

Determination of evaporative emissions from vehicles fuelled
with petrol

Type 4 test procedures and test conditions

4.7.1. The following pure gases shall be available for calibration and operation:
Purified synthetic air: (purity < 1 ppm C, equivalent,
<1 ppm CO, £ 400 ppm CO, < 0.1 ppm NO);
Oxygen content between 18 and 21 per cent by volume.

Hydrocarbon analyser fuel gas: defined in paragraph 6.1.2.4. of Annex B5 to
this Regulation or (40 £ 2 per cent hydrogen, and balance helium with less than
1 ppm C; equivalent hydrocarbon, less than 400 ppm CO),

Propane (C3Hs): 99.5 per cent minimum purity.
Butane (C4H)o): 98 per cent minimum purity.
Nitrogen (N2): defined in paragraph 6.1.2.1. of Annex B5 to this

Regulation or 98 per cent minimum purity.

<Justification> allow to use gases for Typel test as an option to improve test
operation efficiency
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