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l6.2.6)

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

d [JPN_rev11]: Right position ?

identifier of the following format:
FT-nnnnnnnnnnnnnnn-WMI

Where:

FT is an identifier of the family type:

@

(®)
©
(d)

®
(®)
(h)
(@

0
(k)

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

RL = Road load family as defined in paragraph 6.3.3.
RM = Road load matrix family as defined in paragraph 6.3.4.

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

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

EV = Evaporative emissions family, as defined in paragraph 6.6.3.
DF = Durability family, as defined in paragraph 6.7.5.

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.

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

KC = Kcoz 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 applicable for Level 1B only

In the case that the limit value is different from the value defined in Table 351B, 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.

8.2.4.3.

8.2.4.4.

Run-in factors
For Level 1A:

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. If the assigned run-in factor for CO»
emissions is applied, no run-in factors shall be applied for criteria emissions
For Level 1B:

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 J#H%aﬁﬂgnedrrmtaaepfe#uel

<Justifications> run-in factors of CO2/FE are independent from that of electric
energy consumption
reserved %&mﬂ—m—ﬁaeter—%haﬂ—b%apphed%%&ée%&eﬁ%e@ah—th&t—m

leulated to—St £ Table- A7 —in-Annex—B7 oSt 4

acecording—t +An £Step-de—in

Table AS-S o Annex B8,

p—4 a

<Justifications> reference steps are insufficieent 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 CoP-verificationfor-speeifie
vehicle 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—forpure
ICE-vehie es; NOVC-HEVs-and OVC-HEVSs

Unless otherwise stated in this appendix, Type 1 test shall be performed
according to Annex B6 or B8

1.1. 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.

For Level 1B only:
The chassis dynamometer shall be set according to the following table.

Type of run-in factor

Dynamometer derived according to
setting procedure assigned paragraph 7. Paragraph 1.5.2.
of Annex B4 of Appendix 3

paragraph 7. of

Annex B4 shall be prohibited

Manufacture option
paragraph 1.5.2.
aragraph 1.5.2. of shall be used

Appendix 3

<Justification> text doesn't reflect "original intention" which allow assinged
run-in factor when DPA method is adopted

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

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

and OVC-HEVs
1 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 8-5 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 ineludingand/or test cell correction
as defined in paragraph 8.2.4. of this RegulationCenformity—against—the
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For Level 1B only

The criteria emissions of each applicable test cycle during the charge-depleting
test for OVC-HEV shall comply with the limits defined in Table 1B in
paragraph 6.3.10. of this Regulation, but shall not be checked against the

pass/fail criteria as defined Appendix 2 of this Regulation.

<Justification> refer incorrect steps, miss to apply run-in factor including test
lab correction

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

S
For Level 1A:

The CO; emission Mco:c¢-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.

For Level 1B:

The fuel efficiency FE. s-shall be determined according to step 5 of Table A7/1
of Annex B7 and, if available, applying a run-in factor and/orinetuding test cell
correction as defined in paragraph 8.2.4. of this Regulation.

".1.

£

<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
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For Level 1A:

The CO; emission Mcozcses-of 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.
For Level 1B:

The fuel efficiency FEcscs.—0f the NOVC-HEV and the charge-sustaining
OVC-HEV shall be determined according to step 4¢-5 of Table A8/5 of Annex
B8_and, if available, applying a run-in factor and/orineluding test cell

correction as defined in paragraph 8.2.4. of this Regulation.
", jeable.shall - he basis of 1 | o] \ . 3]

<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

C d [JPN_rev12]: It doesn’t matter “consecutive” or

The vehicle shall be tested as described in paragraph leither 3.4.4.1. or 3.4.4.2. \
of Annex B8, whilst the break-off criterion for the 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; shall be
determined according to paragraph 4.3 of Annex B8 where AErggss; shall be
the electric energy change of all REESS and d; shall be the actual driven
distance during this test cycle.

/{

“shorten” since only first cycle needs to be performed

J
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452+

The electric_energy consumptionCenseeutive—eyele—Fype—1—testprocedure

values for CoP

In—the—ease—the—interpolation—method—is—not-applied;—tThe electric energy
consumption value ECpcropsmar 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 and/orineluding test cell correction as defined in paragraph

8.2.4. of this Regulationshall—be—used—for—verifying—the—econformity—of
produetion.

<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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10

<Justification> paragraph 5.2. moves to new paragraph 4.

336.2.1.1.

536.2.1.2.
336.2.1.2.1.

536.2.12.2.

HEVs

The vehicle shall be tested during conformity of production according to
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 BS8.

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.

For Level 1A only

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.
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536.2.2.1.

536.2.2.2.

Conformity of production for a test according to paragraph-5-36.2.1.1.

Tn-the-case that the-interpolation-method-is-not applied,tThe charge-depleting

electric energy consumption value E€ac cpsina-shal be determined according
to

For Level 1A

step +6-9 of Table A8/8 of Annex B8
For Level 1B

step 7 of Table A8/9 of Annex B8

and, if available, applying a run-in factor and/orinelading test cell correction
as defined in paragraph 8.2.4. of this Regulation-shall-be-used-forverifyingthe

Conformity of production for a test according to paragraph 5:36.2.1.2.
Tn-the-ease-the—interpelation—method-is—net-applied,tThe charge-depleting
electric energy consumption value E€pcrpropsmar shall be determined

according to step +6-12 of Table A8/8 of Annex B8 and., if available. applying
a run-in factor and/orineluding test cell correction as defined in paragraph

8.2.4. of this Regulationshallbe—used—for—verifyying—the—conformity—of
production.

<Justification> refer incorrect steps, avoid confusion to derive test results

during COP (reference value are moved to Appendix 2)

11
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Appendix 2

12

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

3.2.

Statistical evaluation
For Level 1A:

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

CO, post—i
xl - 2 test—i
€02 declared—i

where:

CO2 test-i is the CO, emission measured for the individual vehicle i

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

<Justification> duplication

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

For Level 1B:

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

FE —i
X = test—i
FE declared-i

where:
FE testi is the fuel efficiency measured for individual vehicle i
FE dectared-i 1s the declared fuel efficiency value for the individual vehicle

For Level 1A and Level 1B

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

xi = ECtest—i

ECpc,cop-i

where:
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ECest-i is the electric energy consumption measured for individual
vehicle i_according to the table below. In—the-ease—that-the
e EC.shall bed ined_accordi
ECbc, cop-i is the declared electric energy consumption for the individual
vehicle i, according to the table belowAppendix—8-to-Annex
vele s tested for verification ol CoP. ECcop; shall be
COP test results Reference values
. ECpc. copi
category procedure ECeesti rocedure in case that the in case that the
according to accordin to method is method is
not applied applied
For Level 1A For Level 1A
Annex Annex B8
B8Table Table A8/8
A8/8Step 16 Step 17
Appendix 1 | Appendix 1 ECac.cofinal ECac.cpind
6.2.1.1. 6.2.1.1. For Level 1B For Level 1B
OVC- Annex B8 Annex Annex B8
HEV 3.24. B8Table Table A8/9
A8/9Step 8 Step 9
ECyec ECing
Annex B8 Annex B8
Appendix 1 | Appendix 1 Table A8/8 Table A8/8
ED(J CD,COP: final &D(‘,.(‘D;(‘()P;ind
Annex B8 Annex B8 Annex B8
34413 Table A8/10 Table A8/10
PEV Appendix 1 | Appendix 1 |~ Step 9 Step 10
— S.1. 5.1 Annex B8 Annex B8 Annex B8
QENEX S | Table A8/11 Table A8/11
34423
Step 8 Step 9
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

13
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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 electric 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 D;j 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.

For Level 1A only:

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 arnd-or Annex B8. The test shall be repeated
until the following number of valid test results have been obtained:

For Level 1A and Level 1B criteria emissions: three tests
For Level 1B fuel efficiency and/or electric energy consumption: two tests

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

For Level 1A only: support GRPE&6-16

For the determination of the run-in factor for the CO, emissions, the
coefficients Cgry 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/lkm

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.

For Level 1A only: support GRPE&6-16

Based 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)
Ot = T Nz
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1.10.

where:

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

The slope Cr; shall be corrected for the uncertainty in the fit by:

Cri = Cri- Ofic

For Level 1A only: support GRPE86-16

The run-in factor RIcoz(j) for CO, emissions of CoP test vehicle j shall be
determined by the following equation:

. In(Dg)-In(Dj)
Rlgo,(j) =1 = Cry (#)

Mco,,j
where:
Dx 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;.
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Annex B3

Specifications of reference fuels

3.3.

Table A3/3
This table is only applicable for Level 1B;
Gasoline/petrol (nominal 100 RON, E0)

Gasoline/petrol (nominal 100 RON, E0)

Fuel Property or Substance Name Unit Standard Test method
Minimum Maximum
Research octane number, RON 99.0 101.0 JIS K2280
Motor octane number, MON 86.0 88.0 JIS K2280*
Density g/em? 0.740 0.754 JIS K2249-1,2,3 *
Vapour pressure kPa 56 60 JIS K2258-1.2°
Distillation:
— 10 % distillation temperature K (°C) 318 (45) 328 (55) JIS K2254*
— 50 % distillation temperature K (°O) 353 (80) 368 (95) JIS K2254*
— 70 % distillation temperature K (°C) 393 (120) JIS K2254*
— 90 % distillation temperature K (°C) 413 (140) 433 (160) JISK2254
— final boiling point K (°C) 468 (195) JIS K2254 ¢
JIS K2536-1,2*

— olefins % vIv 15 25

JIS K2536-1,2,3 *
— aromatics % vIv 20 45

JIS K2536-2,3,4°
— benzene % vIv 1.0

JIS K2536-2,4,6
Oxygen content not to be detected
Existent gum mg/100ml 5 JIS K2261 *

JIS K2541-1,2,6,7 *

Sulphur content wt ppm 10

Lead content

not to be detected

JIS K2255*

JIS K2536-2,4,6 *

Ethanol not to be detected
JIS K2536-2,4,5,6 @
Methanol not to be detected T
JIS K2536-2,4,5,6 *
MTBE not to be detected
JIS K2536-2,4*
Kerosene not to be detected ’

2 Other method that is traceable to national or international standard may be used.

<Justification> editorial error
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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, f; 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.
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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

19
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5.1.2. 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

20
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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;

f4i

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, bg 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.

21
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Annex B7
Calculations
Table A7/1
Procedure for calculating final test results (FE applicable for Level 1B only)
Step No. Source Input Process Output
1 Annex B6 Raw test results Mass emissions Mip,1, g/km;
Paragraphs 3. to 3.2.2. inclusive of this Mcozp,1, g/km.
annex.
2 Output step Mip,1, g/km; Calculation of combined cycle values: M2, g/km;
1 Mcozp,1, g/km. Mo = Yo Mips X dp Mcoz,c2, glkm.
ic2 Zp dp
M _ YpMcozpa X dp
Coze2 =" v 4
¢ Tpdp
where:
Mi/coz,c» are the emission results over the
total cycle;
d, are the driven distances of the cycle
phases, p.
2b Output step | Mcozp,1, g/km; Correction of CO; results against the Mco2,p.20, g/km;
This step is 1 Mcozez, g/km. target speed and distance. Mcoa.e.an, g/km.
only Output step Annex B6b.
applicable for 2 Note: As the distance is also corrected,
Level 1A, from this calculation step onwards any
reference to a driven distance shall be
interpreted as a reference to the target
3 For Level Mco2,p.20, g/km; RCB correction Mcoz,p3, g/km;
1A Mcoz,c,20, g/km. Appendix 2 to Annex B6. Mcoz,c3, g/km.
Output step
2b
For Level Mcozp,1, g/km; RCB correction Mco2,p3, g/km;
1B Mcoz,c2, g/km. Appendix 2 to Annex B6. Mcoz,c 3, g/km.
Output step
1

22
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Step No.

Source

Input

Process

Output

4a

Output step
2

Output step
3

M., 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 Mic2

or

Micda = Ki + Mic2

and

Mcoz,c4a = Kcoz X Mcoz,e3

or

Mcoz.cda = Keoz + Mcoz,es

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

If K is not applicable:
Mic4a = Mic2

Mco2,c40 = Mco2,c.3

Mi c4a, g/km;
Mco2,¢,40, g/km.

4b

Output step
3

Output step
4a

Mcoz,p.3, g/km;
Mcoz.c3, g/km;

Mcoz,c 40, g/km.

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

Mcoz,pe = Mcozps X AFk;
for every cycle phase p;
where:
M
AFKi - CO02,c,4a

Mco2,c3

If K; is not applicable:

Mcoz,p.a=Mcozp3

Mcozyp‘4, g/km.

4c

Output step
4a

Micaa, g/km;

Mco2,c,40, g/km.

Mi,c,4c = Mi‘c,4a

Mcoz,c4c = Mco2,c,4a

Mi,c,4c;

Mco2,c4c

Calculate fuel efficiency (FEc4c temp)

according to paragraph 6. of Annex B6B7.

I the-case these valies are ot tsed

FEc4c = FEc4c temp

FEcAc,

km/1;
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Step No. Source Input Process Output
5 Output step Mcoz,c 4c, g/km; For Level 1A: Mcoz,c,5, glkm;
Result of a 4b and 4c M(j()z,p,;;, g/km ATCT correction of MCOZ,C,4C and M(j()z,p,4 M(j()z,p,s, g/km
single test. in accordance with paragraph 3.8.2. of
Annex Bo6a.
For Level 1B:
Mcoz.¢5= Mcoz,cde
Mcoz,ps = Mcozpa
Mi ¢ 4c, g/km; Apply deterioration factors calculated in Mics, g/km;
FEcc, km/l; accordance with Annex C4 to the criteria
emissions values. FEes, km/l:
FEc,5=FEc4c
6 For Level For every test: Averaging of tests and declared value. Mic, g/km;
1A Mi.s, g/km; Paragraphs 1.2. to 1.2.3. inclusive of Mcoz,c6, g/km;
Outputstep | Meoye.s, g/km; Annex B6. Mcozp6, g/km.
5
Mcoz,p.s, g/km. Mco2.c.declared,
g/km.
For Level FE.s, km/l; Averaging of tests and declared value. FEc declared, km/1
1B Mi c,54e, g/km Paragraphs 1.2. to 1.2.3. inclusive of FEc6, km/l
Output step Annex B6. Mg
5 - Mics
Mics =Mics Mco2,¢,declared,
The conversion from FEc declared t0 g/km.
Mco2,c,declared Shall be performed for the
applicable cycle according to paragraph 6.
of Annex B7. For that purpose, the criteria
emission over the applicable cycle shall
be used.
7 For Level Mcoz,c6, g'km; Alignment of phase values. Mcoz,c,7, glkm;
1A: Mcoz,ps, g/km. Paragraph 1.2.4. of Annex B6. Mcoz,p7, g/km.
OUtput Step MCOZ,c.declared, and:
6
g/km. Mco2,,7 = Mco2,c,declared
For Level Mcoz,c,s, g/km; Alignment of phase values. Mcoz,p.7, g/km.
1B: Mcoz,p,s, g/km; Paragraph 1.2.4. of Annex B6.
Output step Mco2,c declared,
5 g/km.
Output step
6
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Step No. Source Input Process Output
8 For Level Calculation of fuel consumption FCecg, /100 km;
Result of a 1A: according to paragraph 6 of this annex. FCps, /100 km;
Type 1 test Output steps | V.6, g/km; Mics, g/km;
for a test 6 Mcoz.er, g/km; The calculation of fuel consumption shall | N, .o o/km;
vehicle. Output steps Mo km be performed for the applicable cycle and Mo ’ km
7 cozp.7, HAM. its phases separately. For that purpose: cozps, HAM.
(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
Mcoz,e8 = Mcoze7
Mco2,p.8 = Mcoz,p,7
For Level Calculation of fuel consumption and FCps, 1/100 km;
1B: conversion to fuel efficiency for phase FE,s, km/l;
Output steps | M. .. o/km: value only according to paragraph 6 of M ’ km:
6 ic.65 & 5 this annex. ic.8, & 5
FE.6, km/l FE.g, km/l.
Output steps Mcozp, g/km. The calculation of fuel consumption shall
7 be performed for the phases separately.
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=FEcs
9 Output step | For each of the For Level 1A; M;, g/km;
8 test vehicles H

For Level 1A
Final criteria
emission
result

and L:

Migcs, g/km;
Mcoz,cs, g/km;
Mcozpg, g/km;
FCes, /100 km;
FCpg, 1/100 km;
FE.g, km/l.
FE,s, knvl

If in addition to a test vehicle H a test
vehicle M and/or vehicle L was also
tested, the resulting criteria emission
value shall be the highest of the two or, in
case vehicle M does not meet the linearity
criterion three values and referred to as
Mi,c.

In the case of the combined THC + NOx
emissions, the highest value of the sum
referring to either the vehicle H or vehicle
L or, if applicable, vehicle M is to be
taken as the type approval value.

Otherwise, if no vehicle L was tested,

Mic = Micg

Level 1A and Level 1B

For COy, FE and FC, the values derived in
step 8 shall be used, and CO, values shall
be rounded according to paragraph 6.1.8.
of this Regulation to two places of

Mcoz.cn, g/km;
Mcoz,p,n, g/km;
FCcn, 1/100 km;
FCpu, /100 km;
FEcn, km/l;
FEpu, km/l;

and if a vehicle L
was tested:

McozeL, g/km;
Mcozp,, g/km;
FC.y1, /100 km;
FCpL, 1/100 km;
FE.., km/l;
FE,., km/l.
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FE values shall be rounded according to
paragraph 6.1.8. of this Regulation to one
place of decimal, expressed in (km/1).

Step No. Source Input Process Output
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 Mcoz,c i, g/km; Fuel consumption, fuel efficiency and Mcoz,c,ind g/km;
Result of an 9 Mcozpu, glkm; CO; calculations for individual vehicles in | ., pinds g/km;
individual FCen, 1/100 km: an interpolation family. FCoina /100 km:
vehllcl(;:.o FC,pu, 1100 kin; Para}graph 3.2.3. Offthl? a?:ex. ; FCping, /100 km;
Fina », FE . Fuel consumption, fuel efficiency an ) .
and FC result. FEcn, km/; CO; calculations for individual vehicles in FEcna, kmv/L;

FEpn, km/l; a road load matrix family. FEpnd, km/L
and if a vehicle L | paragraph 3.2.4. of this annex.

was tested: CO, emissions shall be expressed in

Mcoze,L, g/km; grams per kilometre (g/km) rounded to the

Mcozp.L, g/km; nearest whole number;

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

FCp., 1/100 km. paragraph 6.1.8. of this Regulation to one

FE.y, km/l: Place of decimal, expressed in (1/100 km)

FEpL, kmy/L. ;

<Jaustification> mislead incorrect results, all necessary process are described in Appendix 1

of main body

<Justification for revl> missing the parameter and/or refer incorrect parameter
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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 Level 1B only)

Step No.

Source

Input

Process

Qutput

Annex B6

Raw test results

Charge-sustaining mass
emissions

Paragraphs 3. to 3.2.2. inclusive of
Annex B7.

M; csp,1, g/km;
Mcoz,cs,p,1» g/km.

Output step 1

M; csp,1, &/km;
Mcoz,cs,p,1> g/km.

Calculation of combined charge-
sustaining cycle values:

Ep Mi,CS,p,l X dp
Zpdp
YpMcozcspa X dp

Zpdp

Micscz =

Mcozcscz =

where:

M; cs,c.2 is the charge-sustaining
mass emission result over the
total cycle;

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

Output step 1

Output step 2

Mcoz,cs,p,1» g/km;

Mco2,cs,c,2> &/km.

REESS electric energy change
correction

Paragraphs 4.1.1.2. to 4.1.1.5.
inclusive of this annex.

Mcoz,csp3» g/km;
Mcoz,cs 3> g/km.

4a

Output step 2

Output step 3

Micscz » ghkm;

Mco2,cs,c,3> &/km.

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

Mics,caa = Ki X Micsc2
or
Micscaa = Ki + Micsc2
and
Mcoz,cscaa = Keozx;
X Mcozcs,c3
or

Mcozcscaa = Keozx;
+ Mcozcsc3

Mi cs,c 42> Z/km;
Mco2,cs,c,42> 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 = Micsc2
Mcozcs.caa = Mcoz,cses

4b

Output step 3

Output step

4a

Mco2,cs,p3» g/km;
Mco2,cs,c,3> g/km;

Mcoz,cs,c4a> gkm.

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

Mcoz,cspa = Mcoz,csps X AFki
for every cycle phase p;
where:

Mcoz,cs,c4a
APy = ~C02Csca

Mcozcs,cs
If K; is not applicable:

Mcoz,cspa = Mcozcsps

Mco2,cs,p,a» g/km.

4c

Output step

4a

Mics.c4a, g/km;
Mcoz.cs.c.40, g/km.

Micde = Micaa

Mcoz,c4c = Mcoz,c4a

Mi cs.c.4:Mco2.08 c.4c

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

FEc4c = FEcac temp

FEc 4c, km/l;

Output step
4b and 4c

Mcoz,cspar 2/km;
Mco2,cs,c40> g7km;

For Level 1A:

Mco2,cs,c,5- g/km;
Mcoz,cs,p,s» g/km.
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Step No.

Source

Input

Process

Output

Result of a
single test.

ATCT correction of Mcoa,cs,c 4c
and Mcoa,csp4 in accordance with
paragraph 3.8.2. of Annex B6a.
For Level 1B:

Mcoz.es= Mcozcac

Mcozp.s = Mcozpa

M; cs,cacr 2/km;
FEc 4, km/1;

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

FEcs5-FEc4c

M;cs,c.5, 2/km;
FE.s, km/l;

6

M; ¢s results

For Level 1A
Output step 5

For every test:
M cs 5, g/km;
Mco2,cs,c.5- g/km;

Averaging of tests and declared
value according to paragraphs
1.2. to 1.2.3. inclusive of

M; cs,c.6o g/km;
Mco2,cs,c.6> 8/km;
Mcoz,cs,p,6» gkm;

of a Type 1
test for a test Mcozcsps> g/km. Annex BS. Mco2,cs,cdeclared>
vehicle. g/km.
For Level 1B FE.s, km/l; Averaging of tests and declared | FEc declared, km/1
Output step 5 M s c.ac value. ' . Mcoz.c.dectared, g/km.
Paragraphs 1.2. to 1.2.3. inclusive
of Annex B6.
The conversion from FEc geclared t0
Mco2,c.declared Shall be performed
for the applicable cycle. For that
purpose, the criteria emission
over the complete cycle shall be
used.
7 For Level Mcoz,cs,c60 2/km; Alignment of phase values. Mcoz,cs,c7> 2/km;
M 1A: Mcoz,csps> /km; Paragraph 1.2.4. of Annex B6, Mcoz,csp,7> 2/km.
re;:l?lztsci)f a Output step 6 M/liOZ,CS,c,declared, and:
Type 1 test gfkm. Mcoz,cs.c7 = Mcoz,cs,cdectared
for a test -
vehicle. For Level Mcoz,cs,c.5, g/km; Alignment of phase values. Mcozcs,p,7, g/km.
1B: Mcozcs,p,s, g/km; Paragraph 1.2.4. of Annex B6.
Output step 5 Mco2,cs ¢ declared,
Output step 6 e

g/km.
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Step No. Source Input Process QOutput
For Level 1A | Output step 6 For each of the test If in addition to a test vehicle Ha | Mj¢sc, g/km;
only vehicles H and L test vehicle M and/or vehicle L Mcoz,cs,c, g/km;
8 and, if applicable, was also tested, the resulting Mcoz,cs,ps g/km;
vehicle M: criteria emission value shall be
the highest of the two or, in case
M cs .60 g/km; g ’
) o vehicle M does not meet the
F m?l criteria linearity criterion three values
emission and referred to as M s
result.
If the In the case of the combined
interpolation THC+NOy emissions, t‘he 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 beltaken as the type approval
the output of Output step 7 For each of the test vaiue.

this step is
the final CO,
result.

vehicles H and L
and, if applicable,
vehicle M:

Mcoz,cs,c,7> g/km;
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.

For Level 1A
only

9

Result of an
individual
vehicle.

Final CO»
result.

Output step 8

Mcoz,cs,c, g/km;
Mcoz,cs,ps g/km;

CO; 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.

COs values shall be rounded to
the nearest whole number.

Output is available for each
individual vehicle.

Mco2,cs,c,ind> g/km;
Mcoz,cs,p,inds
g/km.
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<Jastification> mislead incorrect results, all necessary process are described in Appendix 1
of main body
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4.1.3.1.

Charge-depleting CO; emission for OVC-HEVs
For Level 1A:

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

M _ ZJkZI(UFi X Mcoz,cp,)
€c02CD = T <k m

YK, UF
For Level 1B

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

Z}(=1( Mcozcpj X dj)
Mcozep = = 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 o0} 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 Level 1A 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 and OVC-FCHVs

For Level 1A:

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 in the case of OVC-HEVs and kg/100km in the case of
OVC-FCHVs;

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

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.

For OVC-FCHVs, the considered phase j shall be the applicable WLTP test
cycle only.

]] l ”I‘ i ] . o S . E ’E; ’ . .
- Si ‘Oz mass correction coctlicient (Keaz) according to
i 2 '

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

testing
For Level 1B

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

R
FEgp = : - CDA —
noide x +d, x
Le=1 de FEcp,c n FECD,avg,n—l

where:

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

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

annex, km;
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FEcpc is the fuel efficiency for cycle ¢ of the charge-depleting Type 1

test, determined according to paragraph 6. of Annex B7, kny/l;
—_ Ztide

FEcpavgn-1 FEcpavgn-1 = e dCxFEclp,c’

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

d. 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;

Kep ked = —_Mcoz.cs—mcoz.con,

MC02,S-MC02,CD,avgn—1

This paragraph is applicable only for Level 1A
Utility factor-weighted fuel consumption for OVC-HEVs and OVC-FCHVs

The utility factor-weighted fuel consumption for OVC-HEVs from the charge-
depleting and charge-sustaining Type 1 test shall be calculated using the
following equation:

k
Mcoz,cp,declared
FCueighted = Z(UF" X FCep) X —ozCDdeclared

k
+(Q@a- ZUFj) X FC ¢
j=1 j=1

Mco2,cp,ave

where:

FCueightea 18 the utility factor-weighted fuel consumption, 1/100 km;

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

FCep, 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;

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

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

Mcozcpave is 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.

The utility factor-weighted fuel consumption for OVC-FCHVs from the
charge-depleting and charge-sustaining Type 1 test shall be calculated using
the following equation:

k
FCCD,d lared
FCueighted = Z(UFi X FCpj) X —cRdedlared

=1

k
+@a- ZUF]-) X FC ¢
F CD,ave =

where:

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

FCep,j

FcCD,declared

FCCD,ave

FCcs

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

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

is the declared charge-depleting fuel consumption according to
Table A8/9a, step no. 11, kg/100km;

is the arithmetic average charge-depleting CO, emission
according to Table A8/9a, step no. 10, kg/100km;

is the fuel consumption determined according to Table A8/7,
step No. 5, kg/100km;

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.

For OVC-FCHVs, the considered phase j shall be the applicable WLTP test
cycle only.

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

testing
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This paragraph is applicable only for Level 1A

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

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:

Kk
EC _ Zj=1(UF; X ECpc,cp,j)
AC,CD —

Z}(:1UF j

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 o7 ——
! ! 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

For OVC-FCHVs, the considered phase j shall be the applicable WLTP test
cycle only.

This paragraph is applicable only for Level 1A

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

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:l UFj) X ECAC,CD,declared
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where:

ECac,weighted

UF;

ECAC,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 and for OVC-FCHVs according to Table A8/9a,
step 11, 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.

frthe-es 5”!{“15 e hoend ‘]“ EA...”

Cye s Hveh L+

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

testing

For OVC-FCHVs, the considered phase j shall be the applicable WLTP test

cycle only.
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4.4.

Calculation of electric ranges
ForLevelH B

e leulati EAER,wh . e the el
be-exeluded:

<Justification> incorrect description, create unnecessary confusion.
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4.4.4.
4.4.4.1.

4442,

Equivalent all-electric range for OVC-HEVs
Determination of cycle-specific equivalent all-electric range

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

For Level 1A;

Mco2,cD declared
Mcoz,cs,declared — Mcoz,cn,avgxm
EAER = = X Repe
Mcoz2,cs,declared

For Level 1B;

M avedecls - M
EAER = CO2,CS,avedeclared C02,CD,avg x RCDC
Mcozcsave

where:

EAER is the cycle-specific equivalent all-electric range, km;

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

Mcoz,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
K M xds
M _ Zj=1(Mcoz,cp,j Xdj)
co2CDavg = ~ K 4.
8 2j=1di
where:

Mcoz,cp,avg 1S 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;

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;

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

For Level 1A;

MCOZ,CD,declared

M - M X k
€02,CS,p €02,CD,avg,p Mcozco.ave « Yj=1AERgEss;

EAER, =

Mcoz,csp ECpccpp

For Level 1B;

EAER.. — Mcoz,csp = Mcozcpavep « Z]k=1 AERggss,j
P Mcoz,csp ECpccpp

where:

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

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

AERggss,j 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;

ECbc,cop 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;

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;

and

M _ Yot 1(Mcozeppe X dpe)
C02,CD,avgp — Z?il dp,c

where:

Mcoz,cp,avgp 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;

Mcoz,cpp,c 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;

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

c is the index number of the considered applicable WLTP

test cycle;
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n¢

and:

where:

ECpc,cpp

ECpccppe

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 Level 1A:

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

For Level 1B:

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

<Justifications> During 02/03 SoA., Level 1B process was accidentally deleted.
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4.4.6.2.

Determination of the phase-specific equivalent all-electric range for OVC-
FCHV

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

FCCD declared
FCesp — FCepavegp X —fr. K AE )
EAERP — CD,ave x Z]—l REESS,j

FCesp ECpccpp

where:

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

FCesp is the phase-specific fuel consumption from the charge-

sustaining Type 1 test for the considered phase p
according to Table A8/7, step No. 5, kg/100km;

FCcp,declared is the declared charge-depleting fuel consumption
according to Table A8/9a, step no. 11, kg/100km;

FC¢pave is the arithmetic average charge-depleting fuel
consumption according to Table A8/9a, step no. 10,
kg/100km;

AERgEgss,j 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;

ECpc,cop 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;

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;

and

Zgil(FCCD,p,c X dp,c)

FCCD,avg,p = ch d
c=1"Pp.C

where:

FCcpavgp is the arithmetic average charge-depleting fuel
consumption for the considered phase p, kg/100km. In
the case of more than one charge-depleting test, the
additional arithmetic average of each test shall be
calculated, kg/100km;

FCep,p,c is the fuel consumption determined according to
paragraph 3.2.1. of Annex B7 of phase p in cycle ¢ of the
charge-depleting Type 1 test, kg/100km;
is the distance driven in the considered phase p of cycle ¢
of the charge-depleting Type 1 test, km;

c 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"PpcC

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.

The considered phase shall be the low phase, medium phase, high phase, extra
high phase, and the city driving cycle.
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<Justification> ferteveld+A-—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 Level 1B only)

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 BS.

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

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

Output is available for each test.

AEgeess,j, Wh;
d;, km;

EAc, Wh;

Ecycle, Ws;

Mcoz,cp,j, g/km;

Micp,, g/km;

AER, km;

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

For Level 1A
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.

UBEuiy, Wh;

AERGy, km.

PNcpjj, particles per
kilometer;

PMcp,., mg/km;

Output step 1

AEgeessj, Wh;
Ecycle, Ws.

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

REEC;.

46




GRPE-87-17

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.

Nyeh;

Repc; km.

Output step 3

Nveh;

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

Nyeh,L;
Tyeh,H;

if applicable
Nyeh,M.

For Level
1A
5

Output step 1

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

Calculation of combined values for
emissions for nyeh cycles; in-the
is-applied;fven-eyeles-shall-be
used-for-fven u-eyeles-andfvenm

Output is available for each test.

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

For Level
1A
6

Output step 5

Micp., 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 ¢ ave, mg/km;
PNcp,cave, particles per
kilometer.

For Level
1A
7

Output step 1

AEgegss j, Wh;
d;, km;
UBE.y, Wh.

In the case that AER.iy 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,
Neity,pe Shall be equal for each test.

AERGiy, km;
AERGityave, km.
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Output is available for each test.

Step no. Source Input Process Output
Output is available for each test.
Averaging of AERGiy.
For Level |Outputstep I |dj, km; Phase-specific and cycle-specific | UFphase,j;
1A UF calculation. UFeycle,c.
8 Output step 3 ;
utput step Nyeh; Output is available for each test.
Output step 4 | nyenL;
For Level |Outputstep 1 |AEgrgessj, Wh; Calculation of the electric energy | ECac,cp, Wh/km;
1A dj, km; consumption based on the
9 Eac, Wh; recharged energy according. to
paragraphs 4.3.1. of this annex.
Output step 3 | nyen; o .
In-the-case-of-interpolation; fens
Output step 4 | nyenr; to-therequired-correction-of the
o .  the confirmati
Output step 8 | UFphase;

10 Outputstep 1 | Mcoz.cpg, g/km;

Calculation of the charge-depleting

Mcoz,cp, g/km;

Kcoz, CO; emission according to
(g/km)/(Wh/km); paragraph 4.1.2. of this annex.
AEgegss j, Wh;
dj, km; In-the case that the interpolation
Nyeh; method-is-applied;fven-eyeles
Nyeh L] § e-used—With-refere e
Uthage,j. pﬁi&%ﬁhﬁ—l—eﬁ%ﬂ—%&h@ 753 = is EX5
i ) e L

Output step 3 | dj, km; to-thisannex, g i

Output step 4 | nyen; Output is available for each test.

Output step 8 | nyenr;
Uthase.j-

11 Output step I | Mcoz.cp,j, gkm; Calculation of the charge-depleting |For Level 1A,

Micp,, g/km; fuel consumption and fuel FCcp,j, 1/100 km;
Kcoz, efficiency according to FCcp, 1/100 km.
(g/km)/(Wh/km). paragraph 4.2.2. of this annex.
Nyeh; For Level 1B,
Nyeh,L; Tn-the-ease-that the-interpelation FEcp, km/1.
UFphase,j; method-is-applied; fvens-eyeles

Output step 3 | nyen; aragr L 5 ’
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Step no. Source Input Process Output
Output step 4 | nyen; shall- be-corrected-aceordingto
N For Level 1A, the phase-specific
Outputstep 8 | UFpmasei; 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 I | AErggss,j, Wh; If applicable, calculation of the ECbc cp,first, Wh/km
dj, km; electric energy consumption from
the first applicable WLTP test cycle
Output is available for each test.
13 Output step 9 | ECac,cp, Wh/km; Averaging of tests for each vehicle. | If applicable:
ECbc.cp.firstave, Wh/km
. In the case that the interpolation
Output step 10| Mcoz.co, g/km; method is applied, the output is For Level 1A,
available for each vehicle H, L and, | ECac,cp,ave, Wh/km;
Output step 11 | FCcp, 1/100 km; if applicable, M. Mcoz,cp,ave, g/km;
FEcp, km/1. FCcp.ave, 1/100 km;
Output step 12 g gpl‘ahcable\:N ” For Level 1B,
DC,CD,first, m. FEcp ave, km/l.
14 Output step 13 | ECac,cp,ave, Wh/km; | Declaration of charge-depleting For Level 1A,
Mcoz,cp,ave, g/km. electric energy consumption, fuel | ECac,cp,declareds
FEcp,ave, km/1. efficiency and CO, emission for Wh/km;
each vehicle. ECac,weighted, Wh/km;
Mco2,cp.dectared, g/km.
Calculation of ECac,weighted
according to paragraph 4.3.2. of For Level 1B,
this annex. FEcp,dectared, km/I.
In the case that the interpolation
method is applied, the output is
available for each vehicle H, L and,
if applicable, M.
15 Output step 13 | ECac,cp,ave, Wh/km; | If applicable: ECpbc cp,cor, Wh/km;

If applicable:

ECbc.cp.firstave,
Wh/km;

Output step 14

ECac,cp.declared,
Wh/km;

Adjustment of electric energy
consumption for the purpose of
COP as described in paragraph 2.2.
of Appendix 8 to this annex.

In the case that the interpolation
method is applied, the output is
available for each vehicle H, L and,
if applicable, M.
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Step no. Source Input Process Output
16 Output step 15 |If applicable: In the case that the interpolation If applicable:
ECbc,cp,cor, Wh/km; | method is applied, intermediate ECpc,cp,cop,final,
rounding shall be performed Wh/km;
If the according to paragraph 6.1.8. of
interpolatio Output step 14 | ECac.co destared this Regflati(l)’n: o For Level 1A,
. Wh/km; .
n method is ECac ueied Whikm: ECac,cp,final, Wh/km;
not applied, FE eiehte "km/: > | Mcoz.cp shall be rounded to the Mco2,0p finat, g/km;
step No. 17 M CD declared, /’k second place of decimal. ECAc,weighted,finals
is not C02,CDdeclared, £/KM. Wh/km;
required and | Qutput step 13 | FCcp.ave, 1/100 km; | ECac,cp.final and ECac weighted,final FCcpfinal, /100 km;
the output shall be rounded to the first place of
of this step decimal. For Level 1B,
is the final FEcp,finat, km/1;
result. If applicable:
ECpc,cp,cop shall be rounded to the
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:
ECDC,CD,COP,ﬁnal, based on input from vehicles H and ECDC,CD,COP,md,
Wh/km; L and, if applicable, vehicle M. Wh/km;
Result of
an - ECac,cp,final, Wh/km; | Final rounding of individual vehicle | For Level 1A,
individual
vehicle. Mco2,cD,final, g/km; values shall be performed ECac,cp,ind, Wh/km;
ECac,weighted,final, according to paragraph 6.1.8. of Mco2,cD,inds g/km;
Final test Wh/km; this Regulation. ECac weighted,ind,
result. FCcp,final, 1/100 km; Wh/km;
FE(‘,D'ﬁnal, km/l; FCCD.ind, 1/100 km;

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

If applicable:

For Level 1B,
FEcp,ind, km/I;
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Step no.

Source

Input

Process

Output

ECpbc.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.

<Jastifications> delete R_CDC provision, double process
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Table A8/9
Calculation of final charge-depleting and charge-sustaining weighted values (FE applicable for Level 1B only)
Step no. Source Input Process Output
1 Output M;cp,, g/km; Input from CD and CS post Mcoz.cp,j, g/km;
step 1, PNcp,, particles per | processing. AER, km;
Table A8/8 kilometer; Eac, Wh;
PMcp,e, mg/km; Mco2,cs, declared, g/km;
Mcoz,cp,j, g/km; Mco2,cD,dectared, g/km;
AERgess,j, Wh; Mcoz,cp,ave, g/km;
dj, km;
AER, km; For Level 1A
Eac, Wh; Micp,, g/km;
PNcp,, particles per
Output AERCcity,ave, km; kilometer;
step 7, PMcp,c, mg/km;
Table A8/8 AERggss,j, Wh;
dj, km;
Output Nyeh; AERCGity,ave, km;
step 3, Repe, km; Nyeh;
Table A8/8 Repc, km;
Nyeh,L;
Output Nyeh,L; Nyeh,H;
step 4, Nyeh,; UFphase.j;
Table A8/8 UFeycle,c;
M!.CS.c,é, g/km,
Output UFphaseys Mcozcs,p
step 8, UFeyelecs
Table A8/8
Output Mi’(jsvc\ﬁ, g/km,
step 6, Output in the case of CD is
Table A8/5 available for each CD test. Output in | Kcoo,
the case of CS is available once due | (g/km)/(Wh/km).
Output Mcon.cs dectarea, g/km; | 0 CS test averaged values.
step 7, Mcoz.cssp . .
Table A8/5 In the case that the interpolation
method is applied, the output
Output step | Mcoz.Cb.dectareds (except of Kco) is available for
14, Table g/km; vehicle H, L and, if applicable, M.
A8/8
Output step | Mcoa.cp.ave, g/km; CO; emission correction coefficient
13, Table Kcoz2 might be necessary according
A8/8 to Appendix 2 to this annex.

Kcoz,
(g/km)/(Wh/km).
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Step no. Source Input Process Output
For Level 1A | Output step 1 | Micp,j, g/km; Calculation of weighted emission Mi weighted, g/km;
2 PNcp,, particles per | (except Mcoz,weighted) cOmpounds PNycighted, particles per
kilometer; according to paragraphs 4.1.3.1. to | kilometer;
PMcp,., mg/km; 4.1.3.3. inclusive of this annex. PMcighted, mg/km;
Nyeh;
Nyeh,L; Remark:
Uthasc,j; Mx,(‘S,c,ﬁ includes PNCS,C and PMCS’C.
UFcyclec;
Mics,c6, gkm; Output is available for each CD test.
3 Output step 1 | Mcoa,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, Repa, 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

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.
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Step no.

Source

Input

Process

Output

5

If 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.

AERGye, km;
For Level 1A
AERGec, km.

For Level
1A,
6

Output step 1

Mi,CD,J, g/km;
Mcoz.cp,j, g/km;
Nyeh;

Nyeh,L;

UthaseJ;
Mics.c.6, g/km;

Mco2,cs.declared, g/km.

Mc02,cD declared,
g/km;
Mcoz,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 the : ot

Mco2,weighted, g/km;
FCueighted, 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;
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Step no. Source Input Process Output
8 Output step 1 | AERGity, ave, km; For Level 1B For Level 1B
Averaging EC and EC declaration. | ECgec, Wh/km;
Output step 6 MCOZ,weighted, g/km; EC. .. = EC x ECdec Ecp,ﬁ“a[, Wh/km;
If the FCleighted; 1/100 km; p.final Pave “EC e EAER i, km;
interpolation

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

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

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

Output step 5 | AERdec, km;
AERGaye, km.

For Level 1A and Level 1B
Averaging and intermediate
rounding according to paragraph
6.1.8. of this Regulation.

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

AERcity,finul = AERcity,mze
AER 4,¢

AER ;e

X

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

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

FCuighted 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, vehicle 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.

AERCGity,final, EAER and EAER,, shall
be rounded to the nearest whole
number.

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

FCuighted shall be rounded to the
first place of decimal.

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

For Level 1A

AERGity, final, km;
Mco2,weighted final, g/km;
FCoeignted final,

17100 km;

ECﬁm,], Wh/km;
Ecp,ﬁ“a[, Wh/km;
EAERfina, km;
EAERp,ﬁm,[, km.
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Step no.

Source

Input

Process

Output

9

Result of an
individual
vehicle.
Final test
result.

Output step 5

Output step 8

AERGec, km;

AERCGity, final, km;
Mco2,weighted.final,
g/km;

FCeighted final,
1/100 km;
ECfinal, Wh/km;
EC final, Wh/km;
EAERfia1, km;
EAER final, km;

Output step 4 | AER-interpolation
availability
Output step 1 | Repe

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

AERing, AER ity ind, EAERng and
EAER;, ina shall be rounded to the
nearest whole number.

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

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

FCueightedind shall be rounded to the
first place of decimal.

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

Output is available for each
individual vehicles.

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

ECing, Wh/km;
ECp,ind, Wh/km;
EAER;ng, kmy;

For Level 1A,
AERing, km;
AERGity,ind, km;
Mco2,weighted,ind, g/km;
FCueighted,ind, 1/100 km;
EAER,ind, km.

Repc,final
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Table A8/9a

Calculation of final charge-depleting values for OVC-FCHVs

For Level 1A - All the calculations in this table shall be for the complete cycle only

Step no.

Source

Input

Process

Output

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.

Usable battery energy according to
paragraph 4.4.1.2.2. 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.

Fuel consumption according to
paragraph 6. of Annex B7.

All-electric range determined
according to paragraph 4.4.1.1. 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.

H, fuel consumption Kpelrcnv
correction coefficient might be
necessary according to Appendix 2
to this annex.

Output is available for each test.

AERggss,j, Wh;
dj, km;

UBEuiy, Wh;

Eac, Wh;

Ecycte, Ws;

FCcp, kg/100 km;

AER, km;

AEchy, km.

Kiuel,renv,
(kg/100km)/(Wh/100k
m).

Output step 1

AEgggss j, Wh;
Ecych’ Ws.

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

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

REEC:.
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Step no.

Source

Input

Process

Output

3

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 vehicle, for the purpose of
averaging, each test shall have the
same transition cycle number nyen.

Determination of the charge-
depleting cycle range according to

paragraph 4.4.3. of this annex.

Output is available for each test.

Nyeh;

Repc; km.

Output step 3

TNveh;

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

Tveh,L;
Tveh,H;

if applicable
Nyeh,M.

Output step 1

AERggssj, Wh;
dj, km;
UBE.y, Wh.

In the case that AER.iy 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.

Output is available for each test.

Averaging of AERGiy.

AERGity, km;
AERcity,avca km.

Output step 1

Output step 3

dj, km;

Nyeh;

Output step 4

Nyeh,Ls

Phase-specific and cycle-specific
UF calculation.

Output is available for each test.

Uthust;
UFcyclc.c~

Output step 1

Output step 3

Output step 4

AERgss,j, Wh;
dj, km;
EAC, Wh;

Nyeh;

Nyeh,L;

Calculation of the electric energy
consumption based on the
recharged energy according. to
paragraphs 4.3.1. and 4.3.2. of this
annex.

In the case of interpolation, nyen,L
cycles shall be used. Therefore, due

ECAC,weiglued, Wh/km,
ECac,cp, Wh/km;
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Step no. Source Input Process Output

Output step 6 | UFphasej; to the required correction of the
fuel consumption, the electric
energy consumption of the
confirmation cycle and its phases
shall be set to zero.

Output is available for each test.
8 Output step I | FCcp,, 1/100 km Calculation of the charge-depleting | FCcp, kg/100km;
Kiuel Fcnv, fuel consumption according to
(kg/100km)/(Wh/100 | paragraph 4.2.2. of this annex.
km);

Output step 3 | AErggss,j, Wh; method-is-applied; fenp-eyeles
sha b S Lj!"tthfg-gq.gt)

Output step 4 | d;, km; aragre ~this-

Output step 6 | nyen;

Nyeh,L;
Uthase,j.
Output is available for each test.
(Reserved)
10 Output step 7 | ECac,weighted, Wh/km; | Averaging of tests for each vehicle. | ECac weighted.aves
ECAC,CD, Wh/km; Wh/km;

Output step 8 | FCcp, kg/100 km. In the case that the interpolation ECac.cp.ave, Wh/km;
method is applied, the output is FCcp,ave, kg/100 km.
available for each vehicle H, L and,
if applicable, M.

11 Output step 10 | ECac,cp,ave, Wh/km; | Declaration of charge-depleting ECAc,cD,declareds
FCcp,ave, kg/100 km; | electric energy consumption and Wh/km;
fuel consumption for each vehicle. | FCcp,declareds
kg/100 km;
In the case that the interpolation
method is applied, the output is
available for each vehicle H, L and,
if applicable, M.
(Reserved)
13 Output step 11 | ECac,cp,declared, In the case that the interpolation ECac.cp final, Wh/km;
Wh/km; method is applied, intermediate ECAac. weighted final,
If the rounding shall be performed Wh/km;
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Step no.

Source

Input

Process

Output

interpolation
method is not
applied, step
No. 17 is not
required and
the output of
this step is the
final result.

Output step 10

ECac weighted.ave,
Wh/km:
FCepave, ke/100 km;

according to paragraph 6.1.8. of
this Regulation.

FCcp shall be rounded to the third
place of decimal.

ECAQCD and ECA(‘,wcightcd shall be
rounded to the first 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.

ECAQCD and ECA(‘,wcightcd shall be
rounded to the nearest whole
number.

FCcp shall be rounded to the
second place of decimal.

FCCD‘ﬁna], 1/100 km;

14

Result of an
individual
vehicle.

Final test
result.

Output step 13

ECac.cp,final, Wh/km;
ECac weighted,final,
Wh/km;

FCocp,final, kg/100 km;

Interpolation of individual values
based on input from vehicles H and
L and, if applicable, vehicle M.

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

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

FCcp shall be rounded to the
second place of decimal.
Output is available for each
individual vehicle.

ECac,cp,ind, Wh/km;
ECA(?,we!ghled,mds
Wh/km;

FCcp,ing, kg/100 km;
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Table A8/9b
Calculation of final charge-depleting and charge-sustaining weighted values for OVC-FCHVs

For Level 1A - All the calculations in this table shall be for the complete cycle only

Step no. Source Input Process Output
1 Output step 1,| FCcpjj, kg/100 km Input from CD and CS FCcpj, kg/100 km;
Table A8/9a | AEggessj, Wh; postprocessing. AEgggssj, Wh;
dj, km; dj, km;
AER, km; AER, km;
Eac, Wh; Output in the case of CD is available | Eac, Wh;
for each CD test. Output in the case | AERcity,ave, km;
Output step 5,| AERciy.ave, km; of CS is available once due to CS TNyeh;
Table A8/9a test averaged values. Repe, km;
Nyeh,L;
Output step 3,| Nyen; In the case that the interpolation TNyeh,H;
Table A8/9a | Repc, km; method is applied, the output (except| UFphase,;
of Kruercnv) is available for vehicle | UFcyclec;
Output step 4,| nyen; H, L and, if applicable, M. FCcs declared, kg/100km;
Table A8/9a | Nvent: FCes,p, kg/100km;
' FCep dectareds keg/100km;
Output step 6,| UFphasej; FCep.ave, kg/100km;
Table A8/9a UFcycIe.c;
Output step 5 | FCcs,declared,
Table A8/7 kg/100km;
FCcs,p, kg/100km;
Output step | FCcp declared,
11, Table kg/100km;
A8/9a
Output step FCcpave, kg/100km;
10, Table
A8/9a
Keuerrenv,
H, correction coefficient Kl rcnv (kg/100km)/(Wh/100k
Kfuelrcnv, might be necessary according to m).
(kg/100km)/(Wh/100| Appendix 2 to this annex.
km).
2 Output step 1,| FCcpj, kg/100 km; | Calculation of equivalent all-electric | EAER, km;
AEgggssj, Wh; range according to paragraphs EAER,, km;
dj, km; 4.4.4.1. and 4.4.4.2. of this annex, Repa, km.
Nyeh; and actual charge-depleting range
Repe, km according to paragraph 4.4.5. of this
annex.
Output is available for each CD test.
Repa shall be rounded according to
paragraph 6.1.8. of this Regulation to
the nearest whole number.
3 Output step 1 | AER, km; Output is available for each CD test. | AER-interpolation
availability.
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Step no.

Source

Input

Process

Output

Output step 2

Repa, km.

In the case that the interpolation
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.

4

If 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.

AERuye, km;
AERec, km.

Output step 1

FCcp,, kg/100 km
Nyeh,

Nyeh,L;

Uthust;

FCcs declared,
kg/100km;

FCcp declared,
kg/100km;

FCcp.ave, kg/100km;

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

Output is available for each CD test.

chcightcd, kg/lOO km;
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Step no. Source Input Process Output
6 Output step 1 | Eac, Wh; Calculation of the electric energy EC, Wh/km;
consumption based on EAER EC,, Wh/km;
Output step 2 | EAER, km; according to paragraphs 4.3.3.1. and
EAER,, km; 4.3.3.2. of this annex.
Output is available for each CD test.
7 Output step 1 | AERGciy, ave, km; Averaging and intermediate rounding AERGity,final, km;
according to paragraph 6.1.8. of this | FCyeightedfinal,

If the Output step 5 | FCyeighted, Regulation. kg/100 km;
interpolation kg/100 km; ECfina, Wh/km;
method is not In the case that the interpolation EC, final, Wh/km;
applied, step | Output step 6 | EC, Wh/km; method is applied, intermediate EAER fina1, km;
No. 9 is not EC,, Wh/km; rounding shall be performed EAER} finat, km.
required and according to paragraph 6.1.8. of this
the output of | Output step 3 | EAER, km; Regulation.
this step is the EAER,, km.

‘Final result’. AER ity finat = AER ity ave
Output step 5 | AERec, km; « AER e
AERGuye, km. AER e

AERCGity,final, EAER and EAER;, shall
be rounded to the first place of
decimal.

FCleightea 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, vehicle 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,ave, EAER and EAER,, shall
be rounded to the nearest whole

number.

FCleightea shall be rounded to the
second place of decimal.

EC and EC, shall be rounded to the

nearest whole number.
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Step no. Source Input Process Output
8 Output step 5 | AERuec, km; Interpolation of individual values AERing, km;
based on input from vehicle low, AERCGity,ind, km;
Output step 7 | AERGiy, final, km; medium and high according to FClueighted,ind,
FCleighted.final, paragraph 4.5. of this annex, and kg/100 km;
kg/100 km; final rounding according to ECing, Wh/km;
ECfinal, Wh/km; paragraph 6.1.8. of this Regulation. | ECp g, Wh/km;
ECp final, Wh/km; EAERnq, km;
EAER fipa;, km; AERind, AERGcity,ind, EAERind and EAER ing, km.
EAER final, km; EAER; ing shall be rounded to the
nearest whole number.
Output step 4 | AER-interpolation
availability. ECieighted,ina shall be rounded to the

Output step 1

Repe

first place of decimal.

FCueightedind shall be rounded to the
second place of decimal.

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

Output is available for each
individual vehicles.

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

Repe final
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Table A8/10

Calculation of final PEV values determined by application of the consecutive cycle

Type 1 procedure

For Level 1A;

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 Level 1B;

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 AERggss,j, Wh;
Appendix 3 to this annex and pre- dj, km;
calculated according to
paragraph 4.3. of this annex.
Usable battery energy according to | UBEccp, Wh;
paragraph 4.4.2.2.1. of this annex.
Recharged electric energy according | Eac, Wh.
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 AERggss,j, Wh; Determination of the number of nwLtc;
UBEccp, Wh. completely driven applicable WLTC | ncity;
phases and cycles according to Niow;
paragraph 4.4.2.2. of this annex. Nmed;
Nhigh;
Output is available for each test. NexHigh
3 Output step 1 AEgggssj, Wh; Calculation of weighting factors Kwrrc,1
UBEccp, Wh. according to paragraph 4.4.2.2. of Kwrrc,2
this annex. Kwrrcs
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Step no. Source Input Process Output
Output step 2 nwiTe; (Kwrrca)
Ncity; Note: The number of weighting Keity,1
Niow; factors depends on the applicable Keity,2
Nined; cycle that was used (3- or 4-phase Keity,3
Dhigh; WLTCQ). In the case of 4-phase (Keity.4)
NexHigh- WLTCs, the output in brackets might| Kiow,1
be needed in addition. Kiow,2
Kiow,
Output is available for each test. (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 ECpc,wrte, Wh/km;
dj, km; consumption at the REESSs ECbc,city, Wh/km;
UBEcce, Wh. according to paragraph 4.4.2.2. of ECnpcow, Wh/km;
this annex. ECbc,med, Wh/km;
Output step 2 nwLTC; ECnpc nigh, Wh/km;
TNeity; Calculation of the electric energy ECbc,extiigh, Wh/km;
Niow; consumption from the first applicable| ECpc,firs, Wh/km.
Nimed; WLTP test cycle ECpc firs-&5
Thigh; deseribed-in-paragraph-t-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 PERwLtc, km;
according to paragraph 4.4.2.2. of PERGiy, km;
Output step 4 ECpc,wrte, Wh/km;| this annex. PER 0w, km;
ECDc,cny, Wh/km; PERmCd, km;
ECpc,lows Wh/km; | Output is available for each test. PERGign, km;
ECbc,med, Wh/km; PERextigh, km.
ECbc,high, Wh/km;
EChbc extiigh, Wh/km.
6 Output step 1 Eac, Wh; Calculation of electric energy ECwrtc, Wh/km;

Output step 5

PERwrtC, km;
PERGity, km;
PERjow, km;
PERmed, km;
PERh;gh, km;
PERexHigh, km.

consumption at the mains according
to paragraph 4.3.4. of this annex.

Output is available for each test.

ECeiy, Whikm;
ECiow, Wh/km;
ECmed, Wh/km;
EChigh, Wh/km;
Echmgh, ‘Wh/km.
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Step no. Source Input Process Output
7 Output step 5 PERwLtc, km; Averaging of tests for all input PERwLTC,dec, km;
PERGiy, km; values. PERwLTC.ave, km;

If the PER oy, km; PERGiy,ave, km;
interpolation PERmed, km; PERiow,ave, km;
method is not PERuigh, km; Declaration of PERwi ¢ dec and PERmed.ave, km;
applied, step PERGcxhigh, km; ECwrtc.dec based on PERwitC ave and | PERnigh ave, km;

No. 10 is not ECwLrcave. PER extigh ave, km;
required and the Output step 6 ECwrrc, Wh/km;
output of this EC:iy, Wh/km; Alignment of PER in case of city, ECwLrc dec, Wh/km;
step for ECiow, Wh/km; low, med, high and exHigh based on | ECwLrc,ave, Wh/km;
PERwLTC,dec and| ECined, Wh/km; the ratio between PERwitc dec and ECeity,ave, Wh/km;
ECwLrc dec 18 EChign, Wh/km; PERwLTC ave! ECiow,ave, Wh/km;
the final result. ECexnigh, Wh/km. ECed.ave, Wh/km;
AF _ PERwL1C,dec EChighave, Wh/km;
Output step 4 ECbc.firs, Wh/km. PER = PERwLrc ave ECextighaves Wh/km;
ECbc firstave, Wh/km.
Alignment of EC in case of city, low,
med, high and exHigh based on the
ratio between ECwirc,dec and
ECwrrc,ave:
AFE(; — ECWLTC,dec
E CWLTC,ave
In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle L.
PERWL’I‘C,dcc as WC“ as ECWL TC,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 ECwrc,dec shall be rounded
according to paragraph 6.1.8. of this
Regulation to the nearest whole
number.
8 Output step 7 ECwLtc decy Wh/km;| Adjustment of the electric energy ECpc,cop, Wh/km.

ECwrrcave, Wh/km;
ECnc firstave,
Wh/km.

consumption for the purpose of COP
as described in paragraph 1.2. of
Appendix 8 to this annex.

In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle L.
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method is not
applied, step
No. 10 is not
required and the
output of this
step is the final
result.

PERexHigh ave, km;

ECeity.ave, Wh/km;
ECiow,ave, Wh/km;
ECmed,ave, Whkm;
ECh,gh,avc, Wh/km;
ECexighave, Wh/km;,

Output step 8

ECpc cop, Wh/km.

method is applied, intermediate
rounding shall be performed
according to paragraph 6.1.8. of this
Regulation:

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.

ECpc cop 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 | PERGcity,final, km;
PERiow.ave, km; paragraph 6.1.8. of this Regulation. | PERiow,final, km;
If the PERmed.ave, km; PERmed final, km;
interpolation PERuigh,ave, km; In the case that the interpolation PERuigh,final, km;

PERextigh final, km;

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

ECbpc copfinal, Wh/km.

10

Result of an
individual
vehicle.

Final test result.

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, finatl, Wh/km;
ECiow,finatl, Wh/km;
ECumed.final, Wh/km;
EChigh,finat, Wh/km;
ECexHignfinal,
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, PERmy,;nd, and PERP,;nd shall
be rounded to the nearest whole

number.

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

ECbc cop,ind shall be rounded to the
nearest whole number.

The output is available for each

individual vehicle.

PERwLTC,ind, km;
PERGity,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,ind, 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

For Level 1A;

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 Level 1B;

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 AERggss,j, Wh;
Appendix 3 to this annex, and pre- | dj, km;
calculated according to
paragraph 4.3. of this annex.
Usable battery energy according to | UBEstp, 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 AERgess,j, Wh; Calculation of weighting factors Kwrre,i
UBEstp, Wh. according to paragraph 4.4.2.1. of | Kwrrc,2
this annex. Keity,1
Kcity 2
Output is available for each test. Keity.3
Kcity 4
Kiow,1
Kiow,2
Kiow,s
Kiow,4
Kmed 1
Kmed 2
Kmed 3
Kmed 4
Khigh,1
Khigh2
Kexign,1
Kexhigh2
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Step no. Source Input Process Output
3 Output step 1 AEgeess,j, Wh; Calculation of electric energy ECbc,wrtc,
d;, 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 ECbc high, Wh/km;
consumption from the first ECbc,extigh,
applicable WLTP test cycle Wh/km;
ECpcfirs-as-deseribed-in ECpirss Wh/km.‘
Output is available for each test.
4 Output step 1 UBEsrp, Wh; Calculation of pure electric range PERwLTC, km;
according to paragraph 4.4.2.1. of | PERciy, km;
Output step 3 ECbc,wite, this annex. PERow, km;
Wh/km; PERmed, km;
ECbc.citys Output is available for each test. PERGhign, km;
Wh/km; PERexHigh, km.
ECbclow,
Wh/km;
ECbc, meds
Wh/km;
ECbc igh,
Wh/km;
ECpc extigh,
Wh/km.
5 Output step 1 Eac, Wh; Calculation of electric energy ECwrtc, Wh/km;
consumption at the mains ECeity, Wh/km;
Output step 4 PERwLtc, km; according to paragraph 4.3.4. of ECiow, Wh/km;
PERcity, km; this annex. ECumed, Wh/km;
PERow, km; EChign, Wh/km;
PERed, km; Output is available for each test. ECextigh, Wh/km.
PERhigh, km;
PERexH;gh, km.
6 Output step 4 PERwLrc, km; Averaging of tests for all input PERwLTC,dec, km;
PERGiy, km; values. PERwLrC,ave, km;
If the PERow, km; PERGity.ave, km;
interpolation PER ned, km; PERiow,ave, km;
method is PERGign, km; PERned.ave, km;
not applied, PER cxHigh, km; Declaration of PERwLtc dec and PERnigh.ave, km;
step No. 9 iS ECWLTC.dcc based on PERWLTQavc PEchIIigh,avc, km;
not required | Output step 5 ECwrrc, Wh/km; | and ECwircaye.
and the EC.iy, Wh/km; ECwrrc dec,
output of ECiow, Wh/km; Alignment of PER in case of city, Wh/km;
this step for ECined, Wh/km; low, med, high and exHigh based ECwrtc aves
PERwLTC dec EChigh, Wh/km; on the ratio between PERwLtc dec Wh/km;
and ECextiigh, Wh/km. | and PERwLtC ave: ECeity,ave, Wh/km;
ECwrrcdec IS ECiow,ave, Whikm;
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Step no. Source Input Process Output
the final Output step 3 ECoc first, AF = PERwLrc dec ECmed.ave, Wh/km;
result. Wh/km. PER = PERwLrc ave EChigh.ave, Whikm;
ECexnigh.ave,
Alignment of EC in case of city, Wh/km;
low, med, high and exHigh based | ECbc.firstave,
on the ratio between ECwrrc,dec and | Wh/km.
ECwLrcave:
_ ECwrrcdec
AP = Bowircave
In the case that the interpolation
method is applied, the output is
available for vehicle H and vehicle
L. PERwLTC,dec @s well as
ECwrtc 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 ECwrrc dec shall be rounded
according to paragraph 6.1.8. of
this Regulation to the nearest whole
number.
7 Output step 6 ECwrtc dec, Adjustment of the electric energy ECbc,cor, Wh/km.
Wh/km; consumption for the purpose of
ECwrtcave, COP as described in paragraph 1.2.
Wh/km; of Appendix 8 to this annex.
ECoc firstaves
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;
PERjowave, km; paragraph 6.1.8. of this Regulation. | PERiow,final, km;
If the PERmed,ave, km; PERmed,ﬁnal, km;
interpolation PERnigh.ave, km; In the case that the interpolation PERGighfinal, km;
method is PERcxHighave, km; | method is applied, intermediate PER cxtigh, finat, km;
not applied, rounding shall be performed
step No. 9 is ECeity,ave, according to paragraph 6.1.8. of ECeity, finat, Wh/km;
not required Wh/km; this Regulation: ECiow,final, Wh/km;
and the Eclow‘ave, ECmed,ﬁnal,
output of Wh/km; PER.iy and PER,, shall be rounded | Wh/km;
this step is ECrned,aves to the first place of decimal. EChign,final,
the final Wh/km; Wh/km;
result. EChigh,ave, ECuiy and EC, shall be rounded to ECexnighfinal,
Wh/km; the first place of decimal. Wh/km;
ECexHigh.aV6>
Wh/km; ECpc.copfinal,
Wh/km.
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Step no.

Source

Input

Process

Output

Output step 7

ECnpc cop,
Wh/km.

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 shall apply:

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

EC.ity and EC, shall be rounded to

the nearest whole number.

ECpc cop shall be rounded to the
nearest whole number.

9

Result of an
individual
vehicle.
Final test
result.

Output step 6

PERwWLTC,dec, km;
ECwrrc dec,
Wh/km;

Output step 8

PERGity, final, km;
PER 0w final, km;
PERmed final, km;
PERnigh,final, km;
PER extigh,final,
km;

ECity. finat,
Wh/km;
ECiow final,
Wh/km;
ECred final,
Wh/km;
EChigh,final,
Wh/km;
ECexnigh,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.

PERind, PERGity,ind, and PER na shall
be rounded to the nearest whole
number.

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

ECbc,cop,ind shall be rounded to the
nearest whole number.

Output is available for each
individual vehicle.

PERwLTC,ind, km;
PERGity,ind, km;
PERjow,ind, km;
PERmed“nd, km;
PERGigh,ind, km;
PERGextigh,inds km;

ECwrrc,ind,
Wh/km;

ECeity,ind, Wh/km;
EC10w,ind, Wh/km;
ECmed,md, Wh/km;
ECmgh,md, Wh/km;
ECextigh,ind,
Wh/km;

ECbc,cop,ind,
Wh/km.

<Justification> double process

73




GRPE-87-17

Annex B8 - Appendix 3

Determination of REESS current and REESS voltage for
NOVC-HEVs, OVC-HEVs, OVC-FCHVs, PEVs and NOVC-
FCHYVs (as applicable)

Table A8 App3/1

Test events Paragraph Paragraph 3.2. Paragraph
3.1 3.3.
60V or more Less than 60V

NOVC-HEV

OVC-HEV CS condition

NOVC-FCHV

OVC-FCHV CS
condition shall not to shall not to
shall be used
REESS energy change- be used be 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-FCHV CD useshe shall not to allowed o use allowed to
condition i be used use

PEV

<Justification> incorrect description

74



GRPE-87-17

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 NO3;

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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