Revisions to NOVC-FCHV & OVC-FCHV Test Methods
(Level 1B and 3-phase WLTP test in Level2)

Revision for UN R154-04 Proposal
(ECE-TRANS-WP29-GRPE-2025-15¢e)

Level 1B and 3-phase WLTP test in Level2 Updates:
- NOVC-FCHYV Driving Range Test Method (Editorial corrections)
« OVC-FCHV Test Method (Added Driving Range test, EAER, FE, and EC)




OVC-FCHV Total Driving Range

OVC-FCHYV test
Similar concept to OVC-HEV(Level1lB)
A
Rcpc Charge Depleting Cycle Range .
j Charge Depleting Range R¢pa :
N\A
CDmode
CSmode
P EAER Equivalerﬁt all-electric range ~:\‘:\\//1\}\K;1
h g
applicable test cycle applicable test cycle applicable test cycle n Range[km]
n-2 n-1 (transition cycle)
¢ CD Type 1 test >
1 1
FECS,declared FECD,avg
EAER == 1 X RCDC
FECS,declared

GRPE-92-09e (Proposed in March 2025 GRPE)

soc | UAH
A C S Hydrogen
pressure
Nominal pressure
(SOC100%)
Constant Speed 80 km/h
(Min. 10 min.)
B — ]
Regulator is open continuously
f a regulat ==
\NV\MAAN downstream of a regulator — S ——
The lower limit Py,
1 applicable test cycle
Start of test fest End of test
CS Type 1 test
L DR, = FE (km/kg) X UAH(kg) y

DRH+E —_ EAER + DRH

v
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2. Abbreviations
2.1. General abbreviations

Revised sections are brown
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2. Abbreviations

| | o
2.1. General abbreviations Added DR,DRy,,DR,,,r and UAH

DR Driving Range
: DRy | Driving Range of hydrogen
])R ................ Driviig " Range of " hydiogen and’
: H+E - electric :
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[6.3.12. Lower limit pressure family for NOVC-FCHVs

Only NOVC-FCHVs that are identical with respect to the following
specifications may be part of the same family of:

(a) Operation strategy of all components determining the lower limit
pressure of on-board hydrogen tank (pressure value set to initiate
shutdown of fuel supply system etc.)..

(b) If no specific operation strategy determining the lower limit
pressure of on-board hydrogen tank, all items of interpolation family
listed in paragraph 6.3.2.4.]

N

6.3.2.4. Interpolation family for
OVC-FCHVs and NOVC-FCHVs

[6.3.12.

Added OVC-FCHV

Lower limit pressure family for OVC-FCHVs and NOVC-FCHV's<

Only OVC-FCHVs and NOVC-FCHV5s that are identical with respect to the

following specifications may be part of the same family of:«

(a)  Operation strategy of all components determining the lower limit
pressure of on-board hydrogen tank (pressure value set to initiate

shutdown of fuel supply system etc.)..

(b)  If no specific operation strategy determining the lower limit pressure of
on-board hydrogen tank, all items of interpolation family listed in
paragraph 6.3.2.4.]¢

Amen
dment




Annex Al

Annex Al Information document .

Revised sections are brown

ECE-TRANS-WP29-GRPE-2025-15e.docx

Engine and vehicle characteristics and information concerning the
conduct of tests (‘information document’)

UN R154-04
Proposal

3. PROPULSION ENERGY CONVERTER (¥)

3.5. Manufacturer’s declared values for determination of CO, emissions/fuel
consumption/electric energy consumption/electric range

3.5.7. Manufacturer’s declared values

3.5.7.4. Fuel consumption (FC¢) for FCHVs

3.5.7.4.1. Charge-Sustaining fuel consumption for NOVC-FCHVs and OVC-
FCHVs (as applicable)

3.5.7.4.1.1. | Vehicle high: ... kg/100 km

3.5.7.4.1.2.. | Vehicle low (if applicable): ... kg/100 km

3.5.7.4.1.3. | Vehicle M (if applicable): ... kg/100 km

3.5.7.4.2. Charge-Depleting fuel consumption for OVC-FCHVs (as applicable)

3.5.7.4.2.1. | Vehicle high: ... kg/100 km

3.5.7.4.2.2. | Vehicle low (if applicable): ... kg/100 km

3.5.7.5. Electric energy consumption for electrified vehicles

3.5.7.6. Fuel efficiency

3.5.7.6.4. Fuel efficiency for NOVC-FCHVs

3.5.7.6.4.1. | Vehicle high: ... km/kg

3.5.7.6.4.2. | Vehicle low (if applicable): ... km/kg

3.5.7.6.4.3. | Vehicle M (if applicable): ... km/kg

[3.5.7.6.4.4. | Driving range (if applicable):.... km]

3.6. Temperatures permitted by the manufacturer

Annex Al

« Added OVC-FCHV
» Correct 'Driving Range' to 'Driving Range of hydrogen'
+ Correct 'FCHVs' to ' NOVC-FCHVs and OVC-FCHVs'

Engine and vehicle characteristics and information concerning the
conduct of tests (‘information document’)

Amen
dment

3. PROPULSION ENERGY CONVERTER (¥)

3.5. Manufacturer’s declared values for determination of CO, emissions/fuel
consumption/electric energy consumption/electric range /driving range of
hydrogen

3.5.7. Manufacturer’s declared values

3.5.7.4. Fuel consumption (FCg) for EEHVs-NOVC-FCHVs and OVC-FCHVss
(as applicable)

3.5.74.1. Charge-Sustaining fuel consumption for NOVC-FCHVs and OVC-
FCHVs (as applicable)

3.5.74.1.1. Vehicle high: ... kg/100 km

3.5.7.4.1.2.. Vehicle low (if applicable): ... kg/100 km

3.5.7.4.1.3. Vehicle M (if applicable): ... kg/100 km

3.5.7.4.2. Charge-Depleting fuel consumption for OVC-FCHVs (as applicable)

3.5.74.2.1. Vehicle high: ... kg/100 km

3.5.7.4.2.2. Vehicle low (if applicable): ... kg/100 km

3.5.7.5. Electric energy consumption for electrified vehicles

3.5.7.6. Fuel efficiency and Driving Range of hydrogen

3.5.7.6.4. Fuel efficiency and Driving Range of hydrogen for NOVC-FCHVs and
OVC-FCHVs

3.5.7.6.4.1. Charge-Sustaining fuel efficiency and Driving Range of hydrogen for
NOVC-FCHVs and OVC-FCHVs (as applicable)

3.5.7.6.4.1.1. | Vehicle high: ... km/kg

3.5.7.6.4.1.2. | Vehicle low (if applicable): ... km/kg

3.5.7.6.4.1.3. ¥ehiel%M—€rﬂappheable)—km4€gPLL for determination of Driving
Range of hydrogen (if applicable): ... MPa

[3.5.7.6.4.1.4 | Driving Range of hydrogen (if apphcable) ..... km]

3.5.7.6.4.2. Charge-Depleting fuel efficiency for OVC-FCHVs (as applicable)

3.5.7.6.4.2.1. | Vehicle high: ... km/kg

3.5.7.6.4.2.2. | Vehicle low (if applicable): ... km/kg

3.6. Temperatures permitted by the manufacturer
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opendix 1 WLTP Test Report

UN R154-04

Eanges for NOVC-FCHVs - driving range (if applicable)
Test1

Pri, Lower limit pressure (MPz -
Mveasured value Pro
Declared value P

Test 2 (if applicable)
Fecord test results in accordance with the table of Test 1

Test 3 (if applicable)
Fecord test results in accordance with the table of Test 1

Concluzion
Pro (MPa) -
Final value Pro

Diriving range (ko) Combined
Calculated value

Proposal

[2.1.1.43.

Correct 'Driving Range' to

6

Revised sections are brown
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'Driving Range of hydrogen'

Ranges for OVC-FCHVs and NOVC-FCHVs - Ddriving Reange of hydrogen

(if applicable)<
Test 1

Pr1. Lower limit pressure (MPa

Measured value Py

Declared value Py

Test 2 (if applicable)«

Record test results 1n accordance with the table of Test 1¢

Test 3 (if applicable) <

Record test results in accordance with the table of Test 1 <

Conclusion+

Prp (MPa)

Final value Pp;-

Driving Rrange of hydrogen
(km)<*

Combined<’

Calculated value<’
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X Proposal 2. TEST RESULTS dment

2.1. Tailpipe emissions test results
2.5.3. Externally chargeable (OVC) Hybrid Electric Vehicle an Fuel Cell Hybrid
Vehicle (as applicable):

2534 Fuel consumption Charge-Sustaining®’ 2534 Fuel consumption Charge-Sustaining:
Vehicle High Vehicle High
Fuel consumption (1100 km or n?/100 fm Lowe | Mediume| Highe | ExtraHigh Combinzd Combined Fuel c.'ommgﬂ?ﬂ (V100 km or MJT'MU ;M Lowe | Medium+| High¥ | ExtraHigh Combined Combined
or kg/I00 k) (*) or fuel efficiency (bl or or kg/100 km) (') or fuel efficiency (km/l or 4 phase cyeled| 3 phase cyele
o ! . i 4 phase cyeled| 3 phase cyele onkg) ) fas applicable) } )
fon'z) () (as applicable) (
Final values FCpz, FC_y or FEpx, gglﬂl values FCpp/ FCon or FEpp,
FEC:H' . H
Vehicle Low (if applicable) Vehicle Low (if applicable)
Fuel consumption (/100 fm or Low Mediume| High Extra High Combinad Combinsd Fi g?f commpfmfz (i-'}ﬂﬁ.,bp? or Low Medium<|  High Extra High Combinsd Combinad
w100 ko or kg/100 k) () or fuel #e/100 km or kg/100 km) () or fuel 4 phase cycle| 3 phase cycle
. ..g, s 4 phase cycles| 3 phase cyele efficiency (bl or km'kg) () fas g 3
efficiency (Fm/l or kavkg) () (as o {
applicable) app 2
Final values FCpp  ECop or gglﬂl vslliues ECou ECa or
FE,.. EE 1 St Skl
o r . \
Vehicle M (if applicable) Vehicle M (if applicable)
Fuel consumption (1100 km or Lows | Medm<| High® | ExtraHight| Combined Combined i;‘f;{;’:::f:;’; g‘; ﬁ;?j - e Lows | Medm| Highe | ExtraHigh?| Combined Combined
m-‘,-‘IF}G fom or ',i.-g"lmﬂ km"l. () . or fuel 4 phase cycle 3 phase cycle efficiency (kmd or m&é} I ') fas 4 phase cycle 3 phase cycle
efficiency (km/l or kan'kg) (") (as g (
applicable) aEp i
Final values FCpy; FCops or EEEI V;léles ECon EGapor
E.\E\H&b FE, Tk e Balble ARl

Lower limit pressure of kydrogen (MPa) Lowed | Mediwmd Highd | ExtraHighd| Combined: Combimed

(s applicabls) . . - o
== L 4 phase cycle 3 phase cyele

Final value Py; & -« - = - -~
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Fuel Consumption (kg/100 k) ©| Fuel Efficiency (gl and lower

Iimit pressure of Iyvedrogen (if
applicable) (MPa)

4 phase cycle Combinad

3 phase cycle

Combined

Final values FC. or FE

Final value P+

8

Revised sections are brown
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Added V, and V,
254 Not Off Vehicle Charging Fuel Cell Hybnd Vehicles (NOVC-FCHV )+
Vehicle High

Fuel consumption (kg/ 100 kn) or fuel Lowe | Mediume| High® | Exitra High Combined Combined

elficiency (km/kg) (@ applicable) 4 phase cvele”| 3 phase cvele

Final values FCyp FC g or

FEpz, FE i

Vehicle Low (if applicable)

Fuel consumption (kg/ 100 kn) or fuel Low Medium<| High | Exira High Combined Combined

elficiency (km/kg) (@ applicable) 4 phase cvele”| 3 phase cvele

Final values FC, 1 ,FC. 1 or

FEyp. FE ;¢

Laower limit pressure af hydrogen Lowe | Mediume| High Extra High Combined Combined

MPe) (a5 applicable 4 phase cvele”| 3 phase cvele
Final value Pr; ¢ = = =
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Depending on the vehicle type, the manufacturer shall declare as applicable
the total cycle values of the CO; emission, the electric energy consumption,
fuel consumption, fuel efficiency, as well as PER, EAER and AER][and P11 ]
according to Table A6/1 <

The declared value of the equivalent all electric range for OVC-HEVs shall not
be determined according to Figure A6/1. The declared value shall be taken as
the tvpe approval value if it 1s less than the calculated EAER value according
to paragraph 4 4 4 1. If that 1s not the case, the calculated EAER. shall be taken
as the tvpe approval value.«

For Level 1A and 4-phase WLTP test in Level 2:¢

The declared value of the electric energy consumption for OVC-HEVs under
charge-depleting operating condition shall not be determined according to
Figure A6/1. It shall be taken as the type approval value if the declared CO;
value 1s accepted as the approval value. If that 1s not the case, the measured
value of electric energy consumption shall be taken as the tvpe approval value.
Evidence of a correlation between declared CO; emission and electric energy
consumption shall be submitted to the responsible authority in advance, if
applicable.«

For Level 1B and 3-phase WLTP test in Level 2;¢/

The declared wvalue of the fuel efficiency for OVC-HEVs under charge-
depleting operating condition shall not be determined according to Figure A6/1.
It shall be taken as the type approval value if the declared electric energy
consumption value 1s accepted as the approval value. If that 1s not the case, the
measured value of fuel efficiency shall be taken as the type approval value.
Evidence of a correlation between declared fuel efficiency and electric energy
consumption shall be submitted to the responsible authority in advance, if
applicable «

1.2.3.2

Amen
dment

Typo correction

Depending on the vehicle type, the manufacturer shall declare as applicable
the total cycle values of the CO; emission, the electric energy consumption,
fuel consumption, fuel efficiency, as well as PER, EAER aad- AER [and Pr1. ]
according to Table A6/1.¢

The declared value of the equivalent all electric range for OVC-HEVs and
OVC-FCHVs shall not be determined according to Figure A6/1. The declared
value shall be taken as the tvpe approval value if it is less than the calculated
EAER value according to paragraph 4.4.4.1. If that is not the case, the
calculated EAER shall be taken as the type approval value.«

For Level 1A and 4-phase WLTP test in Level 2:¢

The declared value of the electric energy consumption for OVC-HEVs and
OVC-FCHVs under charge-depleting operating condition shall not be
determined according to Figure A6/1. It shall be taken as the type approval
value if the declared CO; value is accepted as the approval value. If that 1s not
the case, the measured value of electric energy consumption shall be taken as
the type approval value Evidence of a correlation between declared CO;
emission and electric energy consumption shall be submitted to the responsible
authority in advance, if applicable <

For Level 1B and 3-phase WLTP test in Level 2;¢

The declared value of the fuel efficiency for OVC-HEVs and OVC-FCHVs
under charge-depleting operating condition shall not be determined according
to Figure A6/1. It shall be taken as the tvpe approval value if the declared
electric energy consumption value 1s accepted as the approval value. If that is
not the case, the measured value of fuel efficiency shall be taken as the type
approval value. Evidence of a correlation between declared fuel efficiency and
electric enerpy consumption shall be submitted to the responsible authority in
advance, if applicable <
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Table A6/1 Applicable rules for a manufacturer’s declared values

(total cycle values)(a) (as applicable)
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Applicable rules for a manufacturer’s declared values (total cycle values)® (as applicable)

Powermrain Level 1A and 4~ |Level 14 and 4- | Level 1B and 3- | Elecrric energy | A1 alscoric rapgze [Level 1B
phase WLTP test |phass WLTP test |phaze WLTP test | consumprion’™ Equivalens all- Lorwver limit
in Level 2 in Level 2 in Level 2 Tk electric range’ pressurs
Moo ™ FC FE (il o ' Pure Electric (P
e (kg/100 bmjs ki) Rangs
(R
Vehicles testad Moo FE+ -
according to Annex B | Paragraph 3. of - Paragrah 14. - -
(pur2 ICE) Ammex BT of Anme BT,
b,
FCese FEcse pmgaph‘éﬂ.&.lnf
NOVEC-FCHV: - Paragragh Paragraph ; ; Amnex B
42121 of 42121 of
Annex BR Armes BE.
. F A
. or Level 1A )

D - NiA ECip? -
ove- cs - F FE. - - -
FCHV Cos :

EAER+
oS _ ) ) Far Lavel 1B+ Paragragh ;
waighted EC 4461 of
Annex BE
Mg FEcs#
NOVC-HEV Paragraph ~ Paragraph } ) i}
4.1.1. of Ammex 4111 of
BE. Armex BE.
ForLeval 14 ForLavel 14
| and 4-phaze [and 4-phazs
Meoue FEco® | WLTPtestin | WLTPtestin
o Parazraph . Paragraph Lewvel 2: ¢ Level 2]+ _
4.1.1. of Ammex 4.6.1. of Amex EC ; AFR:
BE. BE.
Parapraph 4.3.1. | Paragraph 4.4.1.1.
of Armex B3, of Annex BE.
OVC-HEV Meogese FEcs#
cs Paragraph - Paragraph y r -
4.1.1. of Ammex 4111 of
BE. Armex BE.
For Level 1B and)
3-phaza WLTP EAER"™™
. test in Level 2: Paragraph
CDICS E - E = E
EC« 4341 of
[Parazraph 4 6.2. Annex B3
of Armex B8
il
El;culn PRy Ve
PEV. - - - aragraph aragyap -
4342 of Ammer] Pc.fa I14].;;2. }
B - )

Table A6/1
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Applicable rules for a manufacturer’s declared values (total cycle values)® (as applicable)

Added OVC-FCHV

Powerrain Level IAmd 4 |Level lAand4- |Level IBand3- | Elecoric energy | Al elscoric ravge [Level 1B
phase WLTE test |phase WLTP test |phase WLTP test | comsumption™ Equivaisr ali- mnd 3-phase
inLevel 2 in Level 2: i Level 2; (B alsctric rmige’ LT test
Mo ™ FC FE (&m ar ' ’ Pure Elsctric inLevel
(e (&g 09 i g Revige ™ Lawer limit
(e L i ol
E (X
Vebicles testad Moz FE y
scr_urdingtt_l_-\ma: ES |DParagraph 3. of Parzgraph 1.4, -
(pure ICE) Annex B7.4
B
Paragraph of 4.8.1 of|
NOVC-FCHVS - Anpen BY
For Level 14: AER.
o Hem | g
SSTAETAON (3411, of Armex
i (43.1. of Annex T
BB =
ove- ) B
FCHV =2 - Parzeraph of
4.0.1 of Anmex.
Eio
For Level 1B |
- EAER:
CDCE Daragraph .
weightad: Barazraph 3461, of
4.6.3. of Annex Ammex B3
T Ee E
Meoges FEcy
- . Paragraph Parag - y
HOVC-HEY 4.11. of Amnen 4111 of
B&.J Amnex B2
ForLevel 1A For Level 1A
znd 4-phase [and 4-phase
Meozen FE. WLTPtestin | WLTPtestin
Do Paragragh Paragy Level 2: Laval I]- y
4.1.1. of Ammex 4.6.1. of Annex
ES.S ES o AER:
Paragraph 4.3.1. | Paragraph 4.4.1.1.
of Armex BE of Anmecz BE S
OVC-HEV Meoase FEcs
5o Panagragh Fasag - -
4.1.1. of Ammex 4111 of
Ei Annex B3
For Level 1B and|
Iphase WLTE | EAERY
testin Level 2:
p Daragraph
CD/'CS E
EC 4441 of
[Parazraph 4.6.2. Ammex BES
of Armex BE
ECrirc™*
- "aph PERur !
PEVS 149 o Parazraph 4.4.2. =
4""42”3‘:'_ of Ammex B




Table A6/2
Criteria for number of tests

For OVC-FCHV's charge-depleting Type 1 test.«
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Test Judgement parameter FC.CD ECirer AER
Row 14 Farst test+ | First test results < Declared value x 1.0¢| < Declared value x 1.0{ = Declared value = 1.0y
Row 24| Second test| Arithmetic average of | < Declared value x1.0¢| = Declared value x 1.0{ = Declared value = 1.0y
the first and second test
results:
Row 34| Third test| Arithmetic average of | < Declared value x 1.0¢| = Declared value x 1.04 = Declared value = 1.0y
three test results:
- For NOVC-FCHVs and OVC-FCHVs in CS condition (as applicable)«
Test Juclgement parametar For Level 1A and 4- For Level 1B and 3- [For Level 1B: Per
phase WLTP test in phase WLTP test in
Level 2: FCcs Level 2: FEex
Row 1< | First test: First test results = Declared value = 1.04 = Declared value = 1.0¢ = Declared value x 1.0
Row 2« | Second test+| Arithmetic average | =< Declared value = 1.0{ = Declared value = 1.0¢ < Declared value % 1.0
of the first and
second test results:
Row 3« | Third test< | Anithmetic average | <= Declared value = 1.04 = Declared value = 1.04 < Declared value x 1.0]~
of three test results:

Reference OVC-HEV

For OVC-HEVs charge-depleting Type 1 tests.«

average of three | limit x 1.0®

test results:

dCo2;«r

Test Juclgement Criteria emissions+ |For Level 1A and 4- For Level 1B and For Level 1A and
parametar phase WLTP test in 3-phase WLTP 4-phaze WLTP
Level 2: Meozen test in Level 2; test in Level 2:
EC AER
Row 14| First test<| First test resultsq < Regulation = Declared value x | < Declared value |= Declared value
limit = 0.9 dC02, =1.0 = 1.0
Row 24 Second | Anthmetic = Regulation = Declared value x | < Declared value |z Declared value
test average of the | limit = 1.0® dCO2,9 %10 % 1.0
first and second
test results
Row 34 Third test| Anithmetic = Regulation = Declared value x | < Declared value |= Declared value

*1.0¢

* 1.0¢

Table A6/2

Criteria for number of tests )
For OVC-FCHVs charge-depleting Type 1 test.+

Added OVC-FCHV

Revised sections are brown
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Test Judgement parameter Ho
ECeo
Row 14 First test< | First test results: = Declared value x | = Declared value x | = Declared value | = Declared value =
1.0 1.0¢ x 1.0+ 1.0¢
Row 2{ Second | Arithmetic average |= Declared value « Declared value x | = Declared value | = Declared value
test of the first and x1.0¢ 1.0¢ x 1.0« 1.0¢
second test results
Row 3 Third test<| Arithmetic average |= Declared value x | < Declared value x | = Declared value | = Declared value
of three test results<’| 1.0+ 1.0¢ x 1.0+ 1.0¢
For NOVC-FCHVs and OVC-FCHVs in CS condition (as applicable)«
Test Judgement parameter<’ | For Level 1A and 4- For Level 1B and 3- [For Level 1B and 3-
phase WLTP test in phase WLTP test in phase WLTP test in
Level 2: FCpy & Level 2: FEese Level 2: Py;&
Row 1< |First test<’ | First test results<’ < Declared value = 1.04 = Declared value * 1.04 < Declared value » 1.0
Row 2¢ | Second test<| Arithmetic average | < Declared value % 1.04 = Declared value * 1.0 < Declared value x 1.0¢
of the first and
second test results<
Row 3¢ | Third test<’ | Arithmetic average | < Declared value x 1.04> Declared value x 1.04 < Declared value x 1.0]<
of three test results
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3.2. OVC-HEVs and OVC-FCHVs 3.2. OVC-HEVs and OVC-FCHVs /)
3.2.1. Vehicles shall be tested under charge-depleting operating condition (CD condition), and 3.2.1. Vehicles shall be tested under charge-depleting operating condition (CD condition), and
charge-sustaining operating condition (CS condition) charge-sustaining operating condition (CS condition)
3.2.2. Vehicles may be tested according to four possible test sequences: 3.2.2. Vehicles may be tested according to four possible test sequences:

3.2.2.1. Option 1: charge-depleting Type 1 test with no subsequent charge-sustaining Type 1 test. 3.2.2.1. Option 1: charge-depleting Type 1 test with no subsequent charge-sustaining Type 1 test.
3.2.2.2. Option 2: charge-sustaining Type 1 test with no subsequent charge-depleting Type 1 test. 3.2.2.2. Option 2: charge-sustaining Type 1 test with no subsequent charge-depleting Type 1 test.
3.2.2.3. Option 3: charge-depleting Type 1 test with a subsequent charge-sustaining Type 1 test. 3.2.2.3. Option 3: charge-depleting Type 1 test with a subsequent charge-sustaining Type 1 test.
3.2.2.4. Option 4: charge-sustaining Type 1 test with a subsequent charge-depleting Type 1 test. 3.2.2.4. Option 4: charge-sustaining Type 1 test with a subsequent charge-depleting Type 1 test.
3.2.4. Charge-depleting Type 1 test with no subsequent charge-sustaining Type 1 test (Option 1) 3.2.4. Charge-depleting Type 1 test with no subsequent charge-sustaining Type 1 test (Option 1) — CS test
3.2.5. Charge-sustaining Type 1 test with no subsequent charge-depleting Type 1 test (Option 2) 3.2.5. Charge-sustaining Type 1 test with no subsequent charge-depleting Type 1 test (Option 2)
3.2.6. Charge-depleting Type 1 test with a subsequent charge-sustaining Type 1 test (Option 3) 3.2.6. Charge-depleting Type 1 test with a subsequent charge-sustaining Type 1 test (Option 3)
3.2.7. Charge-sustaining Type 1 test with a subsequent charge-depleting Type 1 test (Option 4) 3.2.7. Charge-sustaining Type 1 test with a subsequent charge-depleting Type 1 test (Option 4)
3.2.8. Driving Range of hydrogen (DRy) for OVC-FCHV+ —
This paragraph is applicable to Level 1B and 3 phase WLTP test in Level 2
only<
3.2.8.1 The lower limit pressure of hydrogen tank shall be measured for OVC-FCHVs
according to paragraph 3 of appendix 7 to this annex.< — P, test
3.2.8.2. Usable amount of hydrogen (UAH) shall be calculated according to paragraph
3 of appendix 7 to this annex. <
3.2.8.3. Driving Range of hydrogen shall be calculated with fuel efficiency and usable
amount of hydrogen¢’ —

Added OVC-FCHV
(The same sentence as
NOVC-FCHV)




35.

35.1.

3.5.2.
3.5.2.1.

3522
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NOVC-FCHVs ¢

The test sequence, described in paragraphs 3.5.1. to 3.5.3. inclusive of this
annex, as well as the corresponding REESS state of charge profile, is shown in
Figure AB.Appl/5 in Appendix 1 to this annex.<

Preconditioning and soaking#’

Vehicles shall be conditioned and soaked according to paragraph 3.3.1. of this
annex. <

Test conditions«

Vehicles shall be tested under charge-sustaining operating conditions as
defined in paragraph 3.3.6. of this Regulation.<

Selection of a driver-selectable mode«

For vehicles equipped with a driver-selectable mode, the mode for the charge-
sustaining Type 1 test shall be selected according to paragraph 3. of
Appendix 6 to this annex.<

Type 1 test procedure«

Vehicles shall be tested according to the Type 1 test procedure described in
Annex B6 and fuel consumption calculated according to paragraph 1 and
paragraph 2 Appendix 7 to this annex.<

If required, fuel consumption shall be corrected according to Appendix 2 to
this annex.<

Driving range of hydrogen (DRy) for NOVC-FCHV«
This paragraph is applicable to Level 1B only«

The lower limit pressure of hydrogen tank shall be measured for NOVC -
FCHVs according to paragraph 3 of Appendix 7 to this annex.<

Usable amount of hydrogen (UAH) shall be calculated according to paragraph
3 of Appendix 7 to this annex. <

Driving range of hydrogen shall be calculated with fuel efficiency and usable
amount of hydrogen.]¢
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35.1.

3.5.2.
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3522

3.53.
3.5.3.1.

3532,

[3.5.3.3.

35331

35332

3.5.333.
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NOVC-FCHVs ¢

The test sequence, described in paragraphs 3.5.1. to 3.5.3. inclusive of this
annex, as well as the corresponding REESS state of charge profile, is shown in
Figure A8.Appl/5 in Appendix 1 to this annex.<

Preconditioning and soaking¢’

Vehicles shall be conditioned and soaked according to paragraph 3.3.1. of this
annex.<

Test conditions<’

Vehicles shall be tested under charge-sustaining operating conditions as
defined in paragraph 3.3.6. of this Regulation.<

Selection of a driver-selectable mode<

For vehicles equipped with a driver-selectable mode, the mode for the charge-
sustaining Type 1 test shall be selected according to paragraph3. of
Appendix 6 to this annex.<

Type 1 test procedure< Typo correction

Vehicles shall be tested according to the Type 1 test procedure described in
Annex B6 and fuel consumption calculated according to paragraph 1 and
paragraph 2 of Appendix 7 to this annex.<

If required, fuel consumption shall be corrected according to Appendix 2 to
this annex.<
Driving range of hydrogen (DRg) for NOVC-FCHV+

This paragraph is applicable to Level 1B and 3 phase WLTP test in Level 2
only<

The lower limit pressure of hydrogen tank shall be measured for NOVC -
FCHVs according to paragraph 3 of Appendix 7 to this annex.<

Usable amount of hydrogen (UAH) shall be calculated according to paragraph
3 of Appendix 7 to this annex. <

Driving range of hydrogen shall be calculated with fuel efficiency and usable
amount of hydrogen.]«

Amen
dment

— CS test

— P, test
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Charge-depleting H; emission for OVC-HEVs <
This paragraph is applicable for Level 1B only:+

The charge-depleting H; emission Mgy cp shall be calculated using the
following equation:<'

k
Zj=1(Myz.cp, d; ). ,

Muzcp = EE;: 4

where:«

Mz cn 15 the charge-depleting H; emission, g/km;<

Mz cn; 15 the H; emission determined according to paragraph 3.2.1. of
Annex B7 of phase j of the charge-depleting Tvpe 1 test, g/kun:«

1 1s 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 «

14
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Q}lﬂfge de pl‘e“ﬁ- = Elé smpsstonfor OV HEV:

"My, are unnecessary, as FE,
will be used as the declared
value."
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FCHVs and fuel efficiency for NOVC-FCHVs and OVC-HEVs |
(FE applicable for Level 1B and results after 3 phases in Level 2 only)~

Level 1A and results after 4 phases in Level 2 — all the calculations in this table shall be for the complate

cycle only+

Level 1B and results after 3 phases in Level 2 - all the calculations in this table shall be for the 3-phase

complete cycle only for OVC-ECHVs: «

Table A8/7¢
Calculation of final charge-sustaining fuel consumption for NOVC-FCHVs and OVC-

Table A8/7 Calculation of final charge-sustaining fuel consumption for NOVC-FCHVs
and OVC-FCHVs and fuel efficiency for NOVC-FCHV (FE applicable for Level 1B only)

15
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Typo correction

FCHVs and fuel efficiency for NOVC-FCHVs and OVC-HEVSFCHVs |
(FE applicable for Level 1B and results after 3 phases in Level 2 only)<

Level 1A and results after 4 phases in Level 2 — all the calculations in this table shall be for the complete

cycle only<

Level 1B and results after 3 phases in Level 2 - all the calculations in this table shall be for the 3-phase

complete cycle only for OVC-FCHVs; «

Step No. Source Trput FProcess Outpur
1 Appendix 7 to this | Non-bhalanced charge- | Charge-sustaining fuel FCcsp,1- kg/100 km;l |
annex sustaining fuel consumption ECes 1 according | FCcg 4. kg/100 km

consumption®

FCes s, ke/100km

to paragraph 2.2.6. of
Appendix 7 to this annex. <

The calculation of fuel
consumption shall be
performed separately for the
applicable cycle and its phases

For that purpose, the applicable
phase or cycle FC values shall

be used;«
Phase-specific values

according to paragraph 2.2.7.
of Appendix 7 to this annex).«

Step No.<1

Sources

Input<

Processd

Qutput!

1<

Appendix 7 to this
annex.<’

Non-balanced charge-
sustaining fuel
consumption<

FCes b, kg/100km«”

Charge-sustaining fuel
consumption FCrg - 1 according
to paragraph 2.2.6. of
Appendix 7 to this annex.<

The calculation of fuel
consumption shall be
performed separately for the
applicable cycle and its phases.:

For that purpose, the applicable
phase or cycle FC values shall
be used:«’

Phase-specific values
according to paragraph 2.2.7.
of Appendix 7 to this annex).<’

FCCS.p.l" kglOO k.m,\ !
FCCS.C,l‘ kg,rlOO k_ln" )

ba

Qutput step 1+

FCcsp.1- kg/100 km;!
FCesc 1. kg/100 km .«

REESS electric energy change
correction ¢

FCCS.E.Zs kg.-"lUU E il

For Level 1B and

8]

Output step 1<

FCCS.D.]" kglOO k_m,\
FCCS.C,I' kglOO km.<

REESS electric energy change
correction.«

FCesc2, kg/100 km; <

For Level 1B and
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Qufput:
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Step No. Source Trour Process Ouipur
5¢ Cutput step 44 FCrgpa- k2100 km: L | Alignment of phase values. | FCegp,s, kg/100 km:!
- Para h 1.2.4. of Annex Bg ¢ L
If the interpotation FCrg g, kg/100 km grap. FCCS.C.,_,, kg/100 km
method is not FCescdectared: ¥8/100 | [For Level 1B, alignment of | EECRnS, krnlkg.
applied, step No. 6 k. phaze values EEcecs, km/lg.
Emm e FEcspa. km/ke. FEcsps5 _FECsp 4
e output of this FEpgq., kmikg;!

step is the final, FEcs,cdeclared. km/ kg # . "
result « "Phaze combined value” of FC

Eesults of a Type 1
text for a test
vehicle. s

shall be derived from the
formula in paragraph 1.2.4. of
Annex B6. CO; shall be
replaced by FC.] [Equation
above to be checked]

and:|
FCeses = FCrscdeclared’

FEcs.es = FEcscdectared’

FC values and FE values shall
be rounded according to
paragraph 6.1.8. of this
Eegulation «

FC values shall be rounded to
the third place of decimal

FE values shall be rounded to
the first place of decimal.«

In the casze that the
interpolation method is not

applied, final rounding shall be
applied according to paragraph
6.1.8. of this Regulation «

FC values shall be rounded to
the second place of decimal «

FE values shall be rounded to
the second place of decimal «

S

If the mterpolation
method 15 not
applied, step No. 6
15 not raqunired and
the output of this
step 1z the fal.
result

Besults of a Type 1
test for a test
vehicle.+

Output step 40

FEpg p4. kg
FEcsc.q, bm'kg;!
FEcs.caeclared: lan/ kg

Algnment of phase values. |
Paragraph 1.2.4. of Ammex BE,«

[For Level 1B and 3-phase
WLTP test m Level 2,
alipnment of phase values:

£y

T
"11-—&1

X

Phase combined value
“Phase combmed value” of FC
chall be derrved from the
formula i paragraph 1.2 4. of
Amnnex B6. CO: shall be
replaced by FC. HEquation
above to be checkad):

and:|

Flegen = Fcl‘.!i,c,dccl.lrad -

FEcscs = FEpscgectared®

FC values and FE values shall
be rounded according to
paragraph 6.1 8. of this
Pegulation -

FC values shall be rounded to
the third place of decimal

FE values shall be rounded to
the first place of decimal +

In the case that the
nterpolation method 1s not
applied, final roumdmg shall be
applied according to paragraph
6.1.8. of this Regulation.«

FC values shall be rounded to
the second place of decimal «

FE values shall be rounded to
the -pearest whole

mumbersacend place of

FCes s, kg/100 Jam; |

FCigc 5, b/ 100 kam!
FEcs . bk,
FEcs. s, bankg.
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[The charge-depleting fuel consumption and charge-depleting fuel efficiency
for OVC-HEVs and OVC-FCHVs«

For Level 1B and 3-phase WLTP test in Level 2¢

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

R
FEcp = — — —
nord, X X
Ze—l N FECD.: " dn FECD.avg.n—l

where:«/

FEcp 1s the charge-depleting fuel efficiency, km/1:+

Repa actual charge-depleting range defined in paragraph 4.4.5. of this
annex, km;+

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

LEide
FE _, FE _, = —=eside
CDaven—1 CDavgn—1 Ecn:_f dchBé.ch

c is the index number for the considered cyele:«

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, 1s the distance driven in the applicable WLTP test cycle ¢ of the
charge-depleting Type 1 test, km;«

d, 1s the distance driven in the applicable WLTP test cycle n of the

charge-depleting Type 1 test, km;«
ME0?2,C5,declared—MCOZ,CD.n,
kep ked = — :
MCO2,C5 declared-MC02,C0,avgn—1

UN R154-04
Proposal

4.2.2. The charge-depleting fuel consumption and charge-depleting fuel efficiency
for OVC-HEVs and OVC-FCHVs«

e o o
For Level 1B and 3-phase WLTP test in Level 2«

The charge-depleting fuel efficiency FE¢p shall be calculated using the
following equation:<

R
FEcp — CDA

kep
FECDJavg.n— 1

. 1
nld, x FEp. d, X

where:«

Amen
dment

FEcp is the charge-depleting fuel efficiency, kim/1 in the case of OVC% Ad ded ovc_ FC HV

HEVs and kg/km in the case of OVC-FCHVs::¢

Repa actual charge-depleting range defined in paragraph 4.4.5. of this
annex, km in the case of OVC-HEVs and in paragraph 4.4.7. of
this annex in the case of OVC-FCHVSs, km;¢

FEcp.c is the fuel efficiency for cycle c of the charge-depleting Type 1
test, determined according to paragraph 6. of Annex B7, km/l in
the case of OVC-HEVSs and kg/km in the case of OVC-FCHVs.:

FE FE __ %Eide
CD,avgn-1 CD.avgn—1 hoide XFE:D':

c is the index number for the considered cvcle:«

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 For OVC-HEV+

_ MCQ02,CS, declared — MCO2,CD,n,
~ MCO02,CS,declared — MCO2,CD, avg,n—1

For OVC-FCHV«

ked

1
k _ FECS.delrEar'gd FECD n
cD — l 1

FECS.a'gciared FECD avgn—1

FEcsded is the charge-sustaining fuel efficiency declaration according to Table A8/7
Step3. knm/kg:
FEcp., is the fuel efficiency of the applicable WLTP test cycle n of the charge-

depleting Type 1 test. km/kg:«

FEp,avgn—1_is the arithmetic average fuel efficiency of the charge-depleting Type 1 test

from the beginning up to and including the applicable WL TP test cycle (n-

1), km/kg:¢
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4461 Determfnation of cycle-specific equivalent all-electric range+ 44.6.1. Determination of cycle-specific equivalent all-electric range«
The eye le'5P€Ci_ﬁc equivalent all-electric range shall be calculated using the The cycle-specific equivalent all-electric range shall be calculated using the
following equation:« following equation:«
For Level 1A« For Level 1A and 4-phase WLTP test in Level 2¢'
FCegave — FCopavgave FC cs,ave — FCcpavaav
EAER = (TB) % Repcave © EAER = (W) X Repcave ©
For Level 1B+ For Level 1B and 3-phase WLTP test in Level 2¢
L/FE cgdeclared = Muzcpay _
EAER = (—Sj x Repe © capp  [HEEcstecaree—Mureomor) |,
L/FE o5 declared EAEFR . S -
Sheeand
where: b L’ Replace M, with
i rcle-speci iv § i FEcsqectarea  FEco,
EAER is the cycle-specific equivalent all-electric range, km;: EAER = eclare . w9 |« Repc FECD
FCesave is the charge-sustaining fuel consumption according to Table FEor
T - - CS.declared
AB/T Step 4, kg/100km
) . - . where:¢
FCrpavgave is the arithmetic average of the charge-depleting fuel . i .
consumption FCep gy calculated for all individual charge- EAER is the cycle-specific equivalent all-electric range, k.
depleting tests according to the equation below, kg/100km + FCrs ave 1s the charge-sustamning fuel consumption according to Table
A8/7 Step 4, kg/100km

FEcsdedarsd  is the charge-sustaining fuel efficiency declaration according to
Table A%/7 Step3, km/kg;~ FCepavsave 15 the arithmetic average of the charge-depleting fuel

Repcave is the arithmetic average of charge-depleting cycle range (Repe) ;: leti piton FCCD"‘."E calth fcr ;]ll mdl]:‘l(}ual ch.-argef
calculated for all individual charge-depleting tests according to pleting tests according to the equation below. ke/100km;~

paragraph 4.4.3. of this annex, km; « FErsdegamd  is the charge-sustaining fuel efficiency declaration according ¢ — is the charge-depleting fuel consumption, ke/100 km:<
Table A8/7 Step3, km/kg;« -

where:«

Rene is the charge-depleting cycle range (Rppg) according to . . .
paragraph 443 of this annex, km;+ FCep; is the fuel consumption of phase j of the charge-depleting

Repoave 1s the arithmetic average of charge-depleting cycle range (Rep Type 1 test, ke/100km:

and! caleulated for all individual charge-depleting tests according ) - . .
Fe TR (FCepj % df) paragraph 4.4 3. of this annex, km; « d; 15 the distance driven in phase j of the charge-depleting Type 1
avz= — vE 5 test. km-e
I, Repe 1s the charge-depleting cycle range (Repe) according - b,
paragraph 4.4.3 of this annex, km:' i 15 the index number of the considered phase; <
where:+ and. k is the number of phases driven up to the end of the transition
k ; i i o
FCipavg is the charge-depleting fuel consumption, kg/100 km: FC _ Ei=1(FCCD-i X di) eyele n according to paragraph 3.2.4.4. of this annex ]
Chave = — ok o .
FCcpj is the fuel consumption of phase j of the charge-depleting EJ=L q - _ %@Lml—dr}
Type 1 test, kg/100km:+ ] E‘hgd;
d; 13 the distance driven in phase j of the charge-depleting Type 1 Z )
test, km; j=10c
FECpag = —
i is the index number of the considered phase; + ¥k (d, x FF )]
j=1\e -
k iz the number of phases driven up to the end of the transition ‘
cyele n according to paragraph 3.2 4.4 of this annex ]« where:«
ZF:I(MHZ.CDJ Xdi) Mo isthael = K| r1 b =H 1o H-l.
Mupscpavg = — % 5
Ei=1d1 M #ha LT Jat, o 1 £ L3171 oF
M 15-the H S-ta-parag 21ef
J— y = B7 of phase  of the charge depleting Type | test sl
Myzcpave 15 the charge-depleting Hi emission, gllm: FE cpave is the charge-depleting fuel efficiency, km/kg:¢
My cnj is the Hy emission determined according to paragraph 3.2.1. of FEcp,. 15 the fuel efficiency of phase § of the charge-depleting Tvpe 1 test, km/kg:¢
Annex B7 of phase j of the charge-depleting Type 1 test. g/km;: ; is the distance driven in phase j of the charge-depleting Type 1
dj is the distance driven in phase j of the charge-depleting Type 1 test, kmy«
test, km; e j 1s the index number of the considered phase; <
i s the indes aumber of the conedersd paze;, k is the number of phases driven up to the end of the transition

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 ]«

cycle n according to paragraph 3.2.4.4. of this annex ]+ .
} & 10 paragrep ! The considered phase j shall be the applicable WLTP test cycle only. <
The considered phase j shall be the applicable WLTP test cycle only. «
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This paragraph is applicable only for Level LA+
Actual charge-depleting range for OVC-FCHVs+

The actual charge-depleting range shall be calculated using the following
equation:+

n-1

Repa = Z de + (
=1

FCCS.decLared - Fcn.cycle )X d«
FCCS.decLared - FCCD.avg.n—l B

where: ¢

Repa is the actual charge-depleting range, km;+

FCpcs iz the charge-sustaining fuel consumption according to
Table A%/7, step no. 5, kg/100km;+

FCpepele is the fuel consumption of the applicable WLTP test cyclen
of the charge-depleting Type 1 test, kg/100km:+

FCpavan-1 is the arithmetic average fuel consumption of the charge-
depleting Type 1 test from the beginning up to and
including the applicable WLTP test cycle (n-1), kg/100km:+

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

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

c iz the index number of the considered applicable WLTP test
cycle;

n iz the number of applicable WLTP test cycles driven
including the transition cycle according to paragraph 3.2.4.4.
of this annex;+

and+

L )
where FCpavgn-1 = ﬁ =
FCpavgn-1 is the arithmetic average fuel consumption of the charge-
depleting Type 1 test from the beginning up to and
including the applicable WLTP test cycle (n-1), kg/100

FCep,e 1z the fuel co ption of the applicable WLTP test

cycle ¢ of the charge-depleting Type 1 test, kg/100km

d, is the distance driven in the applicable WLTP test cycle ¢

of the charge-depleting Type 1 test, m;+

c is the index number of the considered applicable WLTP

test gvale;«

n iz the number of applicable WLTP test cycles driven

including the transition cycle according to
paragraph 3.2.4 4. of this annex ¢

UN R154-04
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HE-paragraph-+

Actual charge-depleting range for OVC-FCHVs+

Licable ol for Level 1A

¥ TOF=8v .

The actual charge-depleting range shall be calculated using the following

equation:<

For Level 1A and 4-phase WLTP test in Level 2¢'

n-1
FC¢s declared — FC 1
RCDA _ ch‘l' ( C5,declare n.cycle % dn
c=1

Added OVC-FCHV
—

FCCSJdeclared - FCCD.avg,n—l

For Level 1B and 3-phase WLTP test in Level 2¢

o1 1 _ 1
FECS,declared F'En.cycfe
Ropa =  det > . X dy
c=1

FECS,decIa.red F‘ECD,avg.'nfl

Repa is the actual charge-depleting range. km:«

FCeq is the charge-sustaining fuel consumption according to
Table A8/7, step no. 35, kg/100km;+

FE. 1s the charge-sustamning fuel efficiency according to Table A8/7._ step no.
5, km/g

FCpcyele is the fuel consumption of the applicable WLTP test cycle n
of the charge-depleting Type 1 test, ke/100km;«

FEq cycte 1s the fuel efficiency of the applicable WLTP test cycle n of the charge-

FCCD,avg.n—L

FECD.avg n-1

depleting Type 1 test, km/kg <

is the arithmetic average fuel consumption of the charge-
depleting Type 1 test from the beginning up to and
including the applicable WLTP test cycle (n-1), kg/100km <

1s the anthmetic average fuel efficiency of the charge-depleting Type 1

and+

where

F CCD,avg.n—L

tésrlfromlrhekl;eiimﬁng up to and including r'"ﬁc?c"n“:"” T e he foel consumption of the applicable WLTP test

is the distance driven in the applicable WL'T cycle ¢ of the charge-depleting Type 1 test, kg/L00km.

the char leting T 1 tI;IJ i d. 1s the distance driven in the applicable WLTP test cycle ¢
e charge-depleting Type 1 test, k< of the charge-depleting Type 1 test, km;~

iiﬁ;mﬁ;?;;pﬂ:lag i“ﬁiwr[ c is the index number of the considered applicable WLTP

; - . . test cvcle;«
1srthe!- fldex mumber of the considered applic n 1s the number of applicable WLTP test cycles driven
including  the transition cycle according to

15 the number of applicable WLTP tesi
including the transition cycle according to pz
of this annex;«

paragraph 3.2 4 4. of this annex <
oid

FECD.avg.n—L = o IE~—1 : 1
c=1 dc x m
1s the anthmetic average fuel efficiency of the charge-depleting
Type 1 test from the beginning up to and including the applicable
WLTP test cycle (n-1), km/kg ¢
1s the fuel efficiency of the applicable WL TP test cvcle ¢ of the
charge-depleting Tvpe 1 test, km/kg <

FECD.avg n-1

EZESi(FCepe xdg)
FC — Ze=1t kDe el o,
CDavgn-1 Thoid,
15 the arithmetic average fuel consumptic
depleting Type 1 test from the begim FEcp.e

including the applicable WLTP test cyc
km; d, is the distance driven in the applicable WL TP test cycle ¢ of the
charge-depleting Type 1 test, km;¢
[ 15 the index number of the considered applicable WL TP test cycle
n is the number of applicable WLTP test cycles driven
including  the transition cycle according  to

paragraph 3.2 4 4. of this annex ¢
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4.5.5. Interpolation of the fuel consumption and fuel efficiency for individual vehicles
4.5.5.1. Individual charge-sustaining fuel consumption and fuel efficiency for OVC-

HEVs, NOVC-HEVs, NOVC-FCHVs and OVC-FCHVs

45513,

This paragraph is applicable for OVC-FCHVs and NOVC-FCHVs in Level 1A
and for NOVC-FCHVs in Level 1B:<

Individual charge-sustaining fuel consumption for OVC-FCHVs and NOVC-

FCHVs<

The charge-sustaining fuel consumption for an individual vehicle shall be
calculated using the following equation:¢

polation of FE¢

4.5.5.1.3.

This paragraph is applicable for OVC-FCHVs and NOVC-FCHVs in Level 1A
and 4-phase WLTP test in Level 2 only: and for NOV.C-ECHVs in Level 1 B¢

Individual charge-sustaining fuel consumption for OVC-FCHVs and NOVC-
FCHVs+

The charge-sustamning fuel consumption for an individual vehicle shall be
calculated using the following equation:«

FCinacsp = FCresp + Kinap % (FCucsp — FCLesp)®

20
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4.5.5. Interpolation of the fuel consumption and fuel efficiency for individual vehicles

Level 1B is described in
4.5.5.1.4

FCindcsp = FCresp + Kindp % (FCH,cs,p - FCL.cs.p)"
where:+
FCindcsp is the charge-sustaining fuel consumption for an
individual vehicle of the considered period p according
to Table A8/7, step No. 6, kg/100km:+
FCpesp is the charge-sustaining fuel consumption for vehicle L
of the considered period p according to Table A8/7. step
No. 5, kg/100km «
FChcsp is the charge-sustaining fiel consumption for vehicle H
of the considered period p according to Table A8/7, step
No. 5, kg/100km:<
Kindp is the interpolation coefficient for the considered
individual vehicle for period p;¢ - -
PEROCRS (145514,
p 1s the index of the individual peri

WLTP test cycle.«

o

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

Individual charge-sustaining fuel consumption for NOVC-FCHVs. ¢
This paragraph is applicable to Level 1B only+

The charge-sustaining fuel efficiency for an individual vehicle shall be
calculated using the following equation: ¢

FEmacss= 10 VEELcs.stKine(1EEscar UEELcs2)]

where: ¢

FEinacsa is the charge-sustaining fuel efficiency for an individual vehicle
of the considered period p according to Table A8/7, step Wo. 6,

FELcsn 18 the charge-sustaming fuel efficiency for vehicle L of the
considered period p according to Table A8/7, step No. 5, km/kg; «

FEucsn is the charge-sustaining fuel efficiency for vehicle H of the
considered period p according to Table A8/7, step No. 5, km/kg; «

Kindn is the mterpolation coefficient for the considered indmvidual
vehicle for period p; «

P is the index of the individual period within the applicable WLTP
test cycle. ¢

The considered periods shall be the low phase, medium phase, high phase and
the applicable WL TP test cycle.]<'

where:¢
FCind.csp is the charge-sustaining fuel consumption for 4 © AddEd OVC- FCHV
individual vehicle of the considered period p accordin 1 = 1
to Table A8/7, step No. 6, kg/100km;« lcorreCt _F!'Iel cqnsu m ptlon to
FCpcsp is the charge-sustaining fuel consumption for vehicle Fu_el effICIency
of the considered period p according to Table A8/7, ste  ® Ad]ustEd the order of
No. 5, kg/100km ;¢
o7 Ry S sentences to match 4.5.5.1.3.
FCycsp is the charge-sustaining fuel consumption for vehicle I+
of the considered period p accordine o Table A&7, step
No. 5, kg/100km;+ [4.55.1.4. This paragraph is applicable te-Level 1B enly for OVC-FCHVs and NOVC-
N is the interpolati FCHVs in Level 1B and 3-phase WLTP test in Level 2 only:: ¢
i is the interpelation
PR _— Individual charge-sustaining fuel efficiencyeensumphion for OVC-FECHVs an
e individual v :ﬁlcle for dividual ch ining fuel effici don ff d
NOVC-FCHVs. ¢
p is the index of the indj|

This naracranh 1o annlicablato T aval 1B anls
I3 {=k & Tr &

WLTP test cycle.«

The charge-sustaining fuel efficiency for an individual vehicle shall be
calculated using the following equation: <

FEpacse= Ul VEEL et Ko (VFEn s p— 1EE; cap)] <

where: ¢

FEunacsa 1s the charge-sustaiming fuel efficiency for an individual vehicle
of the considered period p according to Table A8/7, step No. 6,
km/kg; <

FErcse 1s the charge-sustaining fuel efficiency for vehicle L of the
considered period p according to Table A8/7, step No. 5, km/kg;

FEn(ss is the charge-sustaining fuel efficiency for vehicle H of the
considered period p according to Table A8/7, step No. 5, km/kg;

Kivdn 1s the interpolation coefficient for the considered individual
vehicle for period p; <

P is the index of the individual period within the applicable WLTP

test cycle. <

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

the applicable WL TP test cycle.]¢
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4.5.5. Interpolation of the fuel consumption and fuel efficiency for individual vehicles

4552

Individual charge-depleting fuel consumption for OVC-HEVs and OVC-
FCHVs and individval charge-depleting fuel efficiency for OVC-HEVs +

For Level 1A and 4-phase WLTP test in Leve] 2¢

The wutility factor-weighted charge-depleting fuel consumption for an
individual vehicle shall be calculated using the following equation:
FCinacp = FCLep + King X (FCiep — FCep )¢
where:
FCinaco iz the utility factor-weighted charge-depleting fuel consumption

for an individual vehicle, 1'100 km in the case of OVC-HEVs
and kg/100km in the case of OVC-ECHWs;+

FCrcp iz the utility factor-weighted charge-depleting fuel consumption
for vehicle L, 1100 km in the case of OVC-HEVs and kg/100km
in the case of OVC-FCHV ;s

FCucp i the utility factor-weighted charge-depleting fuel consumption
for vehicle H, 1100 km in the caze of OVC-HEVs and kg/100km
in the caze of OVC-FCHVz;

King is the interpolation coefficient for the considered individual
vehicle for the applicable WLTP test cycle.s

For Level 1B and 3-phase WLTP test in Level 2+

The charge-depleting fuel efficiency for an individual vehicle shall be
calculated using the following equation:

1
1/FELcp + Kinap % (1/FEpcp — 1/FELcp)-

FEina.co =

where:

FEingco is the charge-depleting fuel efficiency for an individual vehicle,

km/];¢
FELco 1s the charge-depleting fiiel efficiency for vehicle L, km/L:s
FEycp is the charge-depleting fuel efficiency for vehicle H. km/L
King iz the interpolation coefficient for the considered individual

vehicle for the applicable WLTP test cycle.s
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4.5.5. Interpolation of the fuel consumption and fuel efficiency for individual vehicles

4552

Individual charge-depleting fuel consumption for OVC-HEVs and OVC-
FCHVs and individual charge-depleting fuel efficiency for OVC-HEVs -

For Level 1A and 4-phase WLTP test in Level 2

The utility factor-weighted charge-depleting fuel consumption for an

individual vehicle shall be calculated using the following equation:

FCinacp = FCrcp + Kina % (FCH.CD - FCL.CD)‘

where:

FCinacp 1s the utility factor-weighted charge-depleting fuel consumption
for an individual vehicle, 1100 km in the case of OVC-HEVs
and kg/100km in the case of OVC-FCHVs;

FCucp 18 the utility factor-weighted charge-depleting fuel consumption
for vehicle L, /100 km in the case of OVC-HEVs and kg/100km
i the case of OVC-FCHVs;#

FCycp 1s the utility factor-weighted charge-depleting fuel consumption
for vehicle H, 1/100 km in the case of OVC-HEVs and kg/100km
in the case of OVC-FCHVs;¢

King 15 the interpolation coefficient for the considered individual
vehicle for the applicable WLTP test cycle ¢

For Level 1B and 3-phase WLTP test in Level 2«

The charge-depleting fuel efficiency for an indmvidual vehicle shall be

calculated using the following equation:«

1
1/FELcp + Kinap % ('l/FEH.{:D —1/FEpcp );:;

FEingcn =

where:*

FEinaco is the charge-depleting fuel efficiency for an individual vehicle,
km/1 in case of OVC-HEVs and kg/100km in the case of OVC-

FELcp 1s the charge-depleting fuel efficiency for vehicle L, km/1 in case
of OVC-HEVs and kg/100km in the case of OVC-FCHVSs;¢

FEucp 1s the charge-depleting fuel efficiency for vehicle H, km/1 in case
of OVC-HEVs and kg/100km in the case of OVC-FCHVSs;¢

Kina 15 the interpolation coefficient for the considered individual
vehicle for the applicable WLTP test cycle ¢

Added OVC-FCHYV to the Level 1B
FEp interpolation formula



Annex B8

Table A8/9a

Calculation of final charge-depleting values for OVC-FCHVs
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Tzble AR9a

Calculation of final charge-depleting values for OVC-FCHVs
All the caleunlations in this table shall be for the complete cycle only:

Step o

Sources

Tnpuret

Processd

-

Annex B8~ Charge-depleting test

results’

Besults 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.

Cyele energy accordmng to
paragraph 5. of Annex B7.

Fuel consumption and H; emission
according to paragraph 6. of
Annex BT

All-electric range determimed
zccording 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 Ky sou
correction coefficient might be
necessary according to Appendix 2
to this annex.

Qutput is available for each test.

ECrns, kg/100 ko
Mizeni, kglan;

Essdcix
(kg 1000kam) (Wh/ 100k
m).«

Qutput step 1+

Caleulation of relative electric
energy change for each cycle
according to paragraph 32432 of
this annex.

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

Table A%%a

Calculation of final charge-depleting values for OVC-FCHVs
All the calculations in this table shall be for the complete cycle only
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Step Ao

Sources

Inpur

Process

=

Annex BE<

Charge-depleting test
results

Besults measured according to
Appendix 3 to this annex, pre-
calculated according to paragraph
43, of this annex.

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

Becharged elactric energy
according to paragraph 3.2.4.6. of
this annex.

Cycele energy according to
paragraph 5. of Annex B7.

Fuel consumption and H.-emiesion
fuel efficiency -according to
paragraph §. of Amnex B7.

All-electric range determined
according to paragraph 44.1.1. of
this annex.

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

H: fuel consumption K eoum
correction coefficient might be
necessary according to Appendix 2
to this annex.

Qutput 15 available for each test.

kz/100 kmy;
o Th 0. K k=
S il Replace My,

with FEg,

Bswhiouet
(e 100k (Y 100k
m). <

Qutput step 1+

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

Qutput 15 zvailable for each test and
each applicable WLTP test cycle.
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Step no<

Source

Process

Ontput step 2

REEG.

Determination of the transition and
confirmation cyele 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 g,

Dietermination of the charge-
depleting cycle range according to
paragraph 4.4.3. of this annex.

Cnrtput 15 available for each test.

Dowbe’

Rene; ke

Qutput step 3+

In the case that the interpolation
method is used, the transition cycle
shall be determined for vehicle H, L
and, 1f applicable, M.

Check whether the interpolation
eriterion according to

paragraph §.3.2.2. of this
Begulation is fulfilled «

Dosbs
Tosbud

if applicable
Bueaat™

Qutput step 1+

g, g
UBEq, Wh

In the case that AER,, is derived
from the Tvpe 1 test by driving the
applicable WLTP test eycles, the
value shall be calculated according
to paragraph 4.4.1.2.2. of this
anmex.

In the case of more than one test,
Heitsane, 30211 be equal for each test.

COnrtput 15 available for each test.

Averaging of AER. .

SEBi. b,

AERcins, b

Output step 1

Output step 3

Ontput step 4

LB

vieh Ly

Phase-specific and cycle-specific
UF calculation.

Output 1s available for each test.

L8]

Output step 1

Ontput step 3

Output step 4

it
=

Caleulation 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 mterpolation, ny),
cveles shall be used. Therefore, due

EC s, R
ECurcp, Whkm:

Calculation of final charge-depleting values for OVC-FCHVs

No
additional
revisions
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Step o Sources T Process? Crugpu
Qutput step 6 | L i to the required correction of the fuel
a a consumption, the electric energy
consumption of the confirmation
eycle and its phases shall be zet to
Zero.¢
Output 15 available for each test «
84 Output step 1+ | EGrpy, V100 kmn « Cazleulation of the charge-depleting | For Level 1A
= Mizenj, kg/lane fuel consumption according to FCrn, kg/100km;
B paragraph 4.2.2. of this annex_ « For Level 1B:
(kg/100kan )/ (Wh'100 | Caleulation of the charge-depleting | Micn, keg/lan;+
om) H: emission zccording to
4 paragraph 4.1 4. of this annex «
Cutput step 3¢ | Mpepssis B :
a ] In the case that the interpolation
Output step 4 | d;, Jom; method iz applied, n,.,, cveles shall
a J be used. With reference to
Qutput step 6 | g paragraph 4.1.2. of this ammex, the
Bl confirmation cycle shall be
UF nseie® corrected according to Appendix 2
- to this annex «
QOutput is available for each test.+
(Beserved) | < - & =
10+ OQutput step 7 | BEGacssigued: Sviam; 4 Averaging of tests for each vehicle.«| For Level 1A
Output step 8¢ |FCrp, ka/100 km « | In the caze that the interpolation T/l
- Mizen, kg'llan;+ methed is applied, the output is ECsconave Whilmm;
4 available for each vehicle H, L and, | ECiria,. k2/100 km «
1f applicable, ML For Level 1B:
I\'i“;Al"‘r: kg"m
For Level 1A:4{ Output step 10 ECac cie. Whian; /| Declaration of charge-depleting ECancldodun
11< FCrne ke/100 kamn;+| electric energy consumption and Wk
4 fuel consumption for each vehicle | ECrn et
¢ keg/100 Jamg¢
In the case that the interpolation 1
method iz applied. the output 1=
zvailable for each vehicle H, L and,
if applicable, M.+
(Feserved) 1 o -
For Level 1A Output step 114 EC e oo In the case that the interpolation EGanciive ShvEm::
13 = Wk method is applied, intermediate E Gt sisved il
- - rounding shall be performed Whkom
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Step o Sources Tnpurs Process? Crugpur
Qutput step 6 | L et to the required comrection of the fuel
4 4 consumption, the electric ensrgy
consumption of the confimmation
cyele and its phases shall be set to
ZET0.¢
Qutput is available for each test +
84 Qutput step 1+ (ECrq. 1100 kan « Calculation of the charge-depleting | For Level 1A
1 M on emdon fuel consumption and fiel FCrn, kg/100km;
EEcin. lon/ ke efficiency according to ForLevel 1B:
B paragraph 4.2.2. of this annex. « M onlealanc
(kg 100k (100 | Caleulation of the charge daplating | FEqp, lon/ kg:o
a paramraph 4 14 ofthis sunex «
Output step 3+ | AFpessss S :
- - In the case that the interpolation
Qutput step 4+ (d;, kance method 1z applied, p), cveles shall
- - be used. With reference to
Output step 67 | 1p° paragraph 4.1.2. of this anmex, the
b’ confirmation cycle shall be
UF aissede’ corrected according to Appendix 2
A to this annex.+
Qutput 15 zvailable for each test «
(Reserved)- | © a a a
10+ Qutput step 7 | EC s peigued. Wil Averaging of tests for each vehicle «| For Level 142
‘ ECuren, Whikamy: ‘ EC sc seigedios
Qutput step 8 |FCrp, kz/l100 km.+  |In the case that the interpolation Whkm;
- M oo lesllancs method is applied, the output i ECaccrove Myiam;:
FEcipe ki kze? | available for each vehicle H L and, | EGrya. k2/100 km ¢
if applicable, M.< For Level 1B
EEcn s bon/ koo
For Level 1A:4| Qutput step 109 ECar crnowe Whlan, < [ Declaration of charge-depleting EC s cldodonst
114 EC i ke/100 ;| electric energy consumption and T/l
FEcine ke < | fuel consumption for each vehicle < e
: kg 100 Jam;+
In the case that the interpolation ForLevel 1B.+
method is applied, the cutput is EE s, lon/ ke
available for each velucle H, L and,
if applicable. M.+
(Reserved) |« - - -
For Level 1A:+| Output step 11 EC a0 cindoosot In the case that the interpolation ForLevel 1A ¢
13« 4 T/l method 1z applied, mtermediate ECaccre. W/
4 FEon e kom/ keood | rounding shall be performed

Amen
dment

Replace M,
with FE.p



Annex B8

Table A8/9a
Calculation of final charge-depleting values for OVC-FCHVs

UN R154-04
ECE-TRANS-WP29-GRPE-2025-15e.docx
Proposal
Step o Sourges Tnprs Process Chugpur
Ifthe ¢ Qutput step 104 EC o seigued s according to paragraph 6.1.8. of this | ECrpuma. 1100 kan;+
interpolation | < W+ Begulation ¢
method is not FCrna. ke/100 Jon;+ -
appliad, step a FCryp shall be rounded to the third
Nao. 17 is not place of decimal .«
Iequired and ;
the output of ECucen and By shall be
this step is the,_ roumded to the first place of
final result decimal
Qutput 15 available for vehicle H
znd for vehicle L and, if applicable,
for vehicle M.«
In case that the mterpolation
method iz not applied, final
rounding shall be applied according
to paragraph 6.1.8. of thiz
Fegulation +
EC.r o and ECar sniguws. thall be
rounded to the nearest whole
mumber.¢
FCru shall be rounded to the second
place of decimal «
For Level 1A:4| Output step 139 ECc crusisel. Wik, +| Interpolation of individual values | ECaccnin, Wiylm;:
14 EGscuosisved inte based on input from vehicles Hand | EG s seissediod:
¢ T/l L and, if applicable. vehicle I+ T/l
Result of an FCrnumu. k2100 ko3 - FCrning, k100 Jom;e
mdividual Final rounding of individual vehicle | <
vehicle. ¢ values shall be performed according
Final fest toparagzraphﬁ.l.ﬂ.ofth.la
result F‘Legulatlon_-

ECsron . ECarus shall be
rounded to the nearest whole
number. ¢

FCrop ghall be roumded to the second
place of decimal «

Qutput 15 available for each
individual vehicle <
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Step Ao+

Sources

Process

Ot

If the «
interpolation
method is not
applied, step
No. 17 is ot
required and
the output of
this step is the,

final result.<

Qutput step 10¢

EGiau. kg/100 kg

according to paragraph 6.1.8. of this
Fegulation +

FCrop shall be rounded to the third
place of decimal «

ECscon and ECar oo and FE
shall be rounded to the first place of
decimal +

Qutput 1z available for vehicle H
and for vehicle L and, 1f applicable,
for vehicle I -

In case that the interpolation
method 15 not applied, final
rounding shall be applied according
to paragraph 6.1.8. of this
Begulation ¢

ECirenand ECr iy and FErp
shall be rounded to the nearest
whole number «

FCrop ghall be roumded to the second
place of decimal «

Wk,
E Gt V100l

ForLevel 1B +
FEcigg b/ ke; &

Replace M,
with FE.p

Result of an
individual
vehicle. «

Final test
result.<

4= Qutput step 134

EGsccnm. Whiknw:

Wl
ECtutous k2100 by

FEci g bom/ ka:e

Interpolation of individual values
based on mput from vehicles H and
L and, if applicable, vehicle I-

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

ECsron, ECorusigueaand FEcn
zhall be rounded to the nearest
whole number. «

FCry shall be rounded to the second
place of decimal «

Qutput iz available for each
individual vehicle &

EGscines Wi/

Whim;
Etung Jog/100 Jomy+
FEciig bm/ kg
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Calculation of final charge-depleting and charge-sustaining weighted values for OVC-FCHVs:

(FE i3 applicable for Level 1B anly: )

All the calculations in this table shall be for the complete cycle only

Step no. Sourced Tnpure Procass+ Lo Tl
1a Cutput step 1,| ECrpy, kg/100 ke | Input from CD and C8 ECin ke/100 kom; «
Table AB/%a~| ABpeessi. Whs! postprocessing. ¢ ABpEEssi Wbt
a 4, lam: : &, b
AER. lan; The arithmetic average of E, ¢ for all| AER, kan;
Eac, Wh mdividual charge-depleting tests Eue, Whe
Mz cn; kglan; shall be calculated - Mizen, keilon;:
Qutput step 3, AER, ¢ ‘ AER i, bt
T:;ll}e M?E& 1= — Output m the case of CD 15 available| g .. =
a for each CD test. Qutput in the case | Bope, kg
Output step 3| ;¢ of C3 is available once dugto C3 | pyp
Table A8%a+| Repe. km test averaged values .+ bt
Output step 4| g In the case that the interpolation Uhgiest
Table A8/ac| pa method 1z applied. the output (except| ECrs sy ke/100km]
a a of Bgecp) 1s available for vehicle | FCrsp. ke/100kamn;
Output step 6.| For Level 1Az H, I and, if applicable, M.+ Ebcdentins Icg@.
Table A8%2-| UFues ' Elittosuss. ke/100km
a o E g, kg 100km;
Wbl Miccnsns kel
Output step 5 | EGisiuetunt
Table A8T+ | keg/100km::
“ EGusa kg 100k,
FEciseubunt
kg 100k
Ol.ll]}'l.lt Stﬁp FCL Declared,
11, Table kg/100km; ¢
ABGa 4
Output step | FCroue, g/ 100+
10, Table Mgz o g keg/lom;
ABQw
B H: comrection coefficient Ky pop | (kg/100kam)/ (hy 100k
(kg/100km) (/100 might be necessary according to ).
lan) .+ Appendix 2 to this annex.

Table A%/9 -
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Calculation of final charge-depleting and charge-sustaining weighted values for OVC-FCHVs
(FE is applicable for Level 1B and 3-phase WL TP test in Level 2 only:)¢
All the calculations in this table shall be for the complete cycle only

Step o Sowrces Trpure Procezs< Oty
1+ Qutput step 1,| ECrpy. ke/100 km | Input from CD and C8 ECrny. k=100 ko;
Table AB/Sa| AFpprsai Wh postprocessing -+ AEpersai. W
- d, lom: S % b
AEER. kan; The arithmetic average of E, for all| AEE, kan;
Eae, W mndividual charge-depleting tests Eae, W
e op lemdams shall be calculated.: M oo lemdomes
EEqp. lon/ kea ¢ EEcn.. Jon/ ke
Output step 5, AERci s ks Output in the case of CD iz available | AER . .. kance
Table AR/Qau| < for each CD test. Output m the case | py
a of C3 15 available once due to CS Bope, ko
Qutput step 3, M test averaged values.: Thh:®
Table A8/%2-| Reoe, km : , , Bt
a a In the case that the interpolation Wit
= method 15 applied, the output (except| F e
?ﬁ:ﬁf;’:’ m efwﬂ a_'.“ajlahlemf:'ljor vehicle EC s kz/100km]
- e H, L and, if applicable, M - ECpsp ke/100km:
Output step 6, For Level 14:¢ ) EEM s E@ﬂ 00
Table AB®a| e ECypan kg1 UQQ
Tk e 2.
Output step 3 | ECi5 st Ehctos bl
Table AT+ | keg/100km;+
4 ECrse kg/100kon:-
EEssdeutins
keg/100km;+
OQuiput step | FCrodectues,
11, Table keg/100km; «
AB9a d
Qutput step | FCro s, kg/100km;+
10, Table M oo tem o
ARQa FEcias. bon/ ke:d
H: correction coefficient Ky o
Esscin might be necassary according to Boduhsioin*
(kg/1000kam ) (Wh/100| Appendix 2 to this annex < (keg/ 100k ) (Why/ 100k
lam).+ m).+

Amen
dment

Replace M,;,

with FEg,
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Step o< Sowrces Trpuae Processe Ot
24 Qutput step 1| ECrp,, k100 km; «| Caleulation of equivalent all-electric | EAER, kan;:
: AEpeesss Wh range according to paragraphs Rena, km. &

Mizen, kglong 4461 and £.4.62. of this zunex,.

g lan;

Wose For Level 1B

B, lan Qutput 15 zvailable for each CD test.

ECise ke/100km

FEs et Caleulation of zctnal charge-

kg/100km; depleting range zccording to

Mizen g kg/lam; paragraph 4.4.7. of this annex.
B 1s available for each CD test.
The anthmetic average of Bop, for
all individual charge-depleting tests
shall be caleulated and shall be
rounded according to paragraph
6.1.8. of thiz Fegulation to the
nearest whole number.

3 Qutput step 14 AEE. n; Qutput 15 available for each CD test.«| AER-nterpolation
! ! availability. <’
Qutput step 24 Repw, lam In the case that the interpolation
: method iz applied, check the

availability of AER interpolation
between vehicle H, L and, if
zpplicable, M according to
paragraph 4.5.7.1. of this annex.

If the interpolation method is used,
each test shall fillfil the requirement.
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Step o< Sowrces Trpuae Processe Ot
24 Qutput step 1| ECrp,, k100 km; «| Caleulation of equivalent all-electric | EAER, kan;:
: AEpeesss Wh range according to paragraphs Rena, km. &

M onkeadans 4461 and 44,62, of this annex,.

EE Lo Jam ':-:'

d;, ko For Level 1B

Wose Qutput 15 zvailable for each CD test.

Rone, kon ;

ECrsp kg/100lan Calculation of actual charge-

FEss dechts depleting range zccording to

kg/100km; paragraph 4.4.7. of this annex.

FEciae. bom/ k= B 1s available for each CD test.
The arithmetic average of Rops for
2ll individual charge-depleting tests
shall be calculated and shall be
reunded according to paragraph
6.1.8. of this Regulation to the
nearest whole number.

34 Qutput step 14 AEE. kon; Qutput 1z available for each CD test.«| AER-interpolation
) ) availability. «
Qutput step 24 R, kan. In the case that the interpolation
: method is applied, check the

availability of AEE. interpolation
between vehicle H, L and, if
applicable, M according to
paragraph 4.5.7.1. of this annex.

If the interpolation method 15 used,
each test shall fulfil the requirement.

Amen
dment

Replace M,
with FE.p
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Step no.s

Sourced

Process<

4

Ifthe
interpolation
methed iz not]
applied, step
No. 915 not
tequired and
the output of
thiz step iz the

Output step 1

Output step 2

AER. k.

EARR

Averaging AEF. and AER.
declaration.

Average EAER. (for Level 1B only)
and EAEF. declaration

The declared AER. (for Level 1A
only) and EAER 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 15 applied and the AER
interpolation availability criterion is
fulfilled, AEF shall be rounded
according to paragraph 6.1.8. of this
Fegulation to the first place of
decimal

In the case that the interpolation
method iz applied, EAER shall be
rounded according to paragraph
6.1.8. of this Regulation to the first
place of decimal.

The output iz available for each
wvehicles Hand 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 and
EAER. zhall be rounded zccording to
paragraph 6.1 8. of this Regulation to
the nearest whole number.

For Level 1A only:
AER, k.

Step e

Source

Trpur

Processe

Outgur

For Level 1A;
5o

Qutput step 1

FCip. k2100 km
Bl

Dok

W wess

ECrsiebusd:
keg/100km;

ECh s
keg/100kan;;

E i kg/100km;

Caleulation of weighted fuel
consumption according to paragraph

4.2.3. of this anmex.
Output iz available for each CD test.

In the case that the interpolation
method 13 applied, By, cvcles shall
be used. With reference to paragraph
422 of this anmex, ECyyy of the
confirmation cycle shall be corrected
according to Appendix 2 to this
ENNEX.

Fl oot £2/100 o

Output step 1

Output step 2

Eac, W
EAER. lm;

Caleulation of the electric energy
consumption based on EAER.
according to paragraphs 4331 and
4332 of this annex.

For Level 1B;

Output iz available for each CD test.

EC. Wil

No

additional

revisions
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Step no.d

Sowrced

Tnpure

Procgssd

Outputs!

Ohutput step 1

AR e

If the
interpolation
method 1= not

Ohutput step 3

Floven
keg/100 ko

apphied, step

No. 8 1s not

ired and

the output of
this step 1z the
‘Final result’.

Chrtput step 6
Ontput step 4

Ohutput step 3

EC, Wk
EAER fan;

ABRu, b
AER,, k.

For Level 1B;
Averagng EC and EC declaration.

For Level LA;

Averaging of all values except
EAER and EC and intermediate
rounding of all values according to
paragraph §.1.8. of this Eegulation.

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

AERcity finat = AERcity.ave
AERq.c
AERave

AER. i i and EAER. shall be
rounded to the first place of decimal.

FCucalued shall be rounded to the
third place of decimal -

EC shall be rounded to the first place
of decimal.

The output 1= available for each
vehicle H, vehicle L and, if
applicable, vehicle M.

In case that the mterpolation method
15 not applied, final roumding of the
test results shall be applied according|
to paragraph 6.1.8. of this
Fegulation

AFR . EAER and EAFR,, shall
be rounded to the nearest whole
number:

FCusiaiued shall be rounded to the
second place of decimal.

EC shall be rounded to the nearest
whole number.

For Level 1B;
Rk B b,

For Level LA;
FC i

Chtput step 3

Cnrtput step 7

AEFa., b,

ECouna

g/100 Jam;
ECiou. Mylon:
EAER ey, ko

Interpolation of individual values
baszed on mput from vehicle low,
medium and high according te

paragraph 4.5. of this annex, and

AER G b
EAER . ko
For Level LA;
AER g, b,
ECucituntiot

kg/100 kam;

No
additional
revisions
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Step no s

Ougpur-

Sowrces Tnpur Procassd
Output step 4 AER-interpolation | final rounding zccording to
availability. paragraph §.1.8. of this Regulation.
Cutput step 14 Renc AER e AER i jog and EAER shall
be rounded to the nearest whole
mumber.
ECusisnstpg shall be rounded to the

first place of decimal.

F Cucitued i 3hall be rounded to the
second place of decimal.

whole number.
Output is available for each
mdividual vehicles

B shall be rounded according to
paragraph §.1.8. of this Fegulation to
the nearest whole number.

ECip shall be rounded to the nearest | By

Table A8/9b Calculation of final charge-depleting and
charge-sustaining weighted values for OVC-FCHVs

No
additional
revisions
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Table A8/12 Calculation of the driving range of

hydrogen fuel for NOVC-FCHVs (for Level 1B only)
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Proposal
[4.8. Calculafion of driving range of hydrogen (DRH) for NOVC-FCHVs
This paragraph 1s applicable to Level 1B only;
438.1. Stepwize procedure for caleulating driving range of hydrogen for NOVC-
FCHVs.
The results shall be calculated in the order described in Table A8/12. All
applicable results in the ccelumn "Qutput” shall be recorded. The column
"Process” describes the paragraphs to be uvsed for calculation or contains
additional calculations.
Table A8/12
Calculation of the driving range of hydrogen fuel for NOVC-FCHVs (for Level 1B only)
Step No. Source Tnpur Process Output
1 Paragraph 3.2 of | The lower limit The lower limit pressure Pro [Pl MPa
Result of single test| appendix 7 to this | pressure of according to paragraph 3.2 of
aANnex. hydrogen tank appendix 7 to this annex.
2 Qutput step 1 [For every test: |Averaging of tests and declared Pre,2, MPas
[PrL1, MPa [value according to paragraphs 1.2,
o 1.2.3_ inclusive of Annex B6.
3 Output step 2 [Prr.2, MPa«! P12 = PLL, declarad®’ [PLL,3, MPa
PLL, declared, MPae [PLL values shall be rounded
Rezult of Prr laccording to paragraph 6.1.8. of thiz
[Fegulation.
P11 shall be rounded to the first
lace of decimal.
4 Output step 3 [PrL,3. MPa Usable amount of hydrogen UAH. kg
according to paragraph 3.3 of
Usable amount of | Paragraph 3.3 of appendix 7 to this annex.
hydrogen appendix 7 to this
annex.
5 Output step 4 UAH. kg Calculation of driving range of [DEH. km
hydrogen according to paragraph
Result of driving | Output step 3 FEcscs km'kg 4.58.2. of this annex.
range of hydrogen+| Table AR/7
DExg shall be rounded down to the
nearest 20km.

31
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Added OVC-FCHV
Amen
[4.8. Calculation of driving range of hydrogen (DRH) for NOVC-FCHVs and OVC-
- dment
This paragraph is applicable to Level 1B_and 3-phase WL TP test in Level 2
only:<
48.1. Stepwise procedure for calculating driving range of hydrogen for NOVC-
FCHVs and OVC-FCHV ¢
The results shall be calculated i the order described in Table A8/12. All
applicable results in the column "Output" shall be recorded. The column
"Process” describes the paragraphs to be used for calculation or contamns
additional calculations ¢
Table A8/12
Calculation of the driving range of hydrogen fuel for NOVC-FCHVs and OVC-FCHVs
(for Level 1B and 3-phase WLTP test in Level 2 only)<
Step No.« Sources! Tnput? Processs QOuiput
1¢ Paragraph 3.2 of | The lower limit The lower limit pressure Pry, Prr,1. MPas
Result of single test| appendix 7 to this | pressure of according to paragraph 3.2 of
annex.<! hydrogen tank< appendix 7 to this annex. <
24 Output step 1< [For every test: ¢ |Averaging of tests and declared [Prr.2. MPa
Prr.1. MPas! value according to paragraphs 1.2.
lto 1.2.3. inclusive of Annex B6. <
3¢ Output step 2¢ P2, MPa<! PrL.32 = Prr, declared®’ Pry, 3. MPa<!
‘ IPrr, declared, MPa<! [Pr; values shall be rounded |
Result of Prp¢ according to paragraph 6.1.8. of this
[Regulation. « COI‘I‘eCt
P11 shall be rounded to the first
lplace of decimal.< PLL’zto PLL’3
4 Output step 3 « [Pr.3. MPa: Usable amount of hydrogen [UAH, kg
‘ : according to paragraph 3.3 of
Usable amount of | Paragraph 3.3 of appendix 7 to this annex <
hydrogens appendix 7 to this
annex. <
5¢ Output step 4 « IUAH, kg Calculation of driving range of
‘ - hydrogen according to paragraph Add
Result of driving | Output step 5¢ [FEcs.s. km/kgs 482 of this annex « H =
range of hydrogen+| Table A8/T< T ‘ ! nterpo I a:tl on
DRy shall be rounded down to the Ca Icu Iatlo n
nearest 20km <
[ Qutput step 5¢  [UAH, kg#' DR calculation according to DR/ km¢
Outout sten 6 of ke paragraph 4.8.2. of this annex for

Table A8/7<

individual vehicles in an
interpolation family .«
DRz shall be rounded to the

nearest whole gumber, and then

rounded down at mntervals of 20km.
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The driving range for NOVC-FCHVs shall be calculated as the following eguations:«
DRy = FE,; s x UAH#®

For individual vehicles «
DRy _ing = FEpeing * UAH ©

DEsn is the driving range of the vehicle, km;+
DExiy  is the driving range for an individual vehicle, km;

EEcscs s the charpe-sustaining fuel efficiency determined according to step 5 of Table
AR, km/kge

FEecind  is the charge-sustaining fuel efficiency for an individval vehicle determined
according to step 6 of Table AR/7, km/kg+

UAH iz the usable amount of hydrogen, kgl

UN R154-04
Proposal

4.8.2. The Ddriving Rrange of hydrogen for NOVC-FCHVs and OVC FCHVs shall be calculated
as the following equations:<’ _/\
DRy = FE; .5 X UAH¢
For individual vehicles,« Added OVC-FCHV
DRH—Snd = FEcs,c,ind X UAH ¢
where «
DRy is the driving range of the vehicle, km:<'
DRy s the driving range for an individual vehicle, km;«
FEcs.s  is the charge-sustaining fuel efficiency determined according to step 5 of Table
A8/7, km/kge
FEg:cimg  is the charge-sustaining fuel efficiency for an individual vehicle determined
according to step 6 of Table A8/7, knvkg«
UAH is the usable amount of hydrogen, kg]<
483 The Driving Range of hydrogen and electric for OVC-FCHVs mav  be
calculated as the following equations:«
DRy+x = EAER + DRye ﬁ Added DRy, of OVC-FCHV
For individual vehicles «
DRysg ina = EAER;ma + DRy na®
where¢
DRg.g 15 the Drniving Range of hydrogen and electric of the vehicle, km;¢
DRysomi 1s the drving range of hydrogen and electric for an individual vehicle, km:¢
DRy 15 the Driving Range of hydrogen of the vehicle according to paragraph 4.8.2
of this annex_km:¢
DRigg 1s the drrving range of hydrogen for an individual vehicle according to
paragraph 4.8.2. of this annex. km ¢
EAER is the equivalent all-electric range according to paragraph 4.4.6.1. of this
annex, km ¢
EAER... 1s the equivalent all-electric range according to step 4 of Table A8/9b_ km ¢
484, lDriving Range mav be calculated as the following equations:<

Amen
dment

For NOVC-FCHV«

o Pt Added formula for total
DR =DRy5¢ driving range

For individual vehicles.«

For NOVC-FCHV+«
DRing = DRy jma®
For OVC-FCHV#¢
DR;ng =DRy 5 ina®
wheree
DR is the driving range of the vehicle, km;¢
DR,y  1s the driving range for an individual vehicle, km:«

DRy is the Driving Range of hydorogen of the vehicle according to paragraph 4 8.2
of this annex  km:+

DRjygis the Driving Range of hydrogen and electric of the vehicle according to
paragraph 4.8.3 of this annex km: «
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- Appendix 1 Figure A8.App1/8
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[4. Test sequence NOVC-FCHVs the lower limit pressure test (Figure AR Appl/8)

Figure A§.Appl/8¢«
NOVC-FCHVs, the lower limit pressure test+

Revised sections are brown
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dment

Added OVC-FCHV

[4. Test sequence NOVC-FCHVs and OVC-FCHVs the lower limit pressure test
(Figure A8.Appl/8)-
Figure A8 Appl/8¢«

NOVC-FCHVs and OVC-FCHVs, the lower limit pressure test~
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Annex B8 - Appendix 7¢

Fuel consumptiod and usable amount of hydl'ogenl
measurement of compressed hydrogen fuel cell hybrid
vehicles«

[3. Usable amount of hydrogen

This paragraph is only applicable for Level 1B; «

This test may be carried out after the fuel consumption test
31 Principles

Usable amount of hydrogen 1s defined as shown 1n the [Figure A8/x]. The lower
limit pressure of hydrogen tank i1s the pressure when the vehicle stops running
because of interruption of hydrogen supply.

Figure A8 App7/2

Schematic diagram of “usable amount of hydrogen+

Usahle amount of hydrogen

A

0 4 Pressure [MPa)]

Lower limit pressure aof Upper limit pressure of
hydrogen tank({s) at 15°C hydrogen tank(s) at 15°C
(Nominal Working Pressure)

32 Measurement of lower limit pressure of hydrogen tank(s)
The lower limit pressure of hydrogen tank(s) shall be measured -
Figure AR App7/3
Example of measuring pressure of hydrogen tank(s)

|

[ 5 6 ' —
23

1: is the hydrogen tanks)e

2: is the pressure regulator

3: 15 the control valve to supply hydrogen to fuel cell systems
4: 1s the fuel cell systemr

5: is the pressure sensor upstream of a pressure regulator:

6: is the pressure sensor downstream of a pressure regulator

UN R154-04
Proposal

Amen
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Typo correction

Principles

Usable amount of hydrogen is defined as shown in the [Figure A8& App7/2].
The lower limit pressure of hydrogen tank is the pressure when the vehicle stops
running because of interruption of hydrogen supply.

Figure AR App7/2

Schematic diagram of “usable amount of hydrogen

‘ Usahle amount of ydrogen ‘

-

u] ‘ ‘ Pressure [MPa]

Lower limit pressure of Upper limit pressure of
hydrogen tank(s) at 15°C hyydrogen tanki(s) at 15°C
(Mominal YWorking Pressure)
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313
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3241

In the case that a vehicle was tested for measurement of lower limit pressure
of hydrogen tank(g), the lower limit pressure may be applied to vehicles that
fulfil the same family of Lower limit pressure defined in paragraph 6.3.12. of
this regulation. +

Vehicle H shall be tested when a vehicle was selected from an interpolation
farmily as defined in paragraph 6.3.12.(b) of this regulation «

Units, accuracy and resolutions

Units, accuracy and resolution of measurements shall be as shown m Table

3. 4

At the request of the manufacturer and with approval of the responsible authority.

the on-board pressure sensor may be used .«

Table A App7/3 ¢
Parameters, units, accuracy and resolution of measurements:
Parameters Units | Aecuracy+ Resolution?
[Pressure of the hydrogen tank+ MPa+ =1 MPa- 0.1 MPa+
Equipment and setting:

The pressure of the on-board hydrogen tank(s) shall be adjusted to the
manufacturer’s recommended value to meet the requirement of the minimum

driving time in the paragraph 3.5+

The test cell temperature at the start of the test shall be within = 3 °C of the st

&

pomt of 23 °C. The test vehicle shall be pushed onto a dynamemeter.«
Vehicle preparation «
Soaking:

The test vehicle shall be soaked for a2 minimum of & hours before the test.

However soaking may be omitted in following cases «

- Temperature sensor: of on-board tank{s) are applicable, and the

temperatures are already within =3 °C of 23 °C. «

- The test1s carmied out to follow Type 1 in the test cell where the temperature

has been kept within £5 °C of 23 °C.+

When = test vehicle of this test is not used for Type 1 test of fuel consumption
described in paragraph 1 and paragraph 2 of thiz appendix, zt the request of
manufacturer, mm-in requirement of paragraph 2.2 of this ammex and

preconditioning described in paragraph 2.6.4.3. of annex B6 may be omitted -

Constant speed:

The minimum speed of the constant speed segments shall be set to 80 km'h. At
the request of manufecturer and with approval of the rezponsible authornty, a

higher constant speed in the constant speed segments may be selected «

The acceleration to the constant speed level shall be smooth and accomphshed

within 1 minute after initiating the powertrain start procedure.«

The vehicle shall be driven more than 10 minutes in the constant speed segments +
The pressure of the hydrogen tank{z) shall be measured at a sampling rate of 2

least 5 Hz.«

Typo correction

3.2.2. Equipment and setting:

The pressure of the on-board hydrogen tank(s) shall be adjusted to the
manufacturer’s recommended value to meet the requirement of the minimum
driving time in the paragraph 3.2.5 1
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Break-off criterion+
The brezk-off criterion 1z as follomws--

(a) when the vehicls excasds ths prescribed speed tracs tolerance s specified
in paragraph 26.8 312 of Annex BE for 4 consecutrve seconds or more-+

(k) or when memfacturer declarss the end of the constant speed sezment. <
The accalerator control shall be deactivated. The vehicle shall be braked to
standstill withm &) seconds <

Calenlztion of the Usable amonnt of hydrogen (UAF)+

Equation of TAH «

The pressure and if applicable the temperatura of the hydrogan tank(s) at the and
of the constant speed segment chall be amployed for caleulation of the usable
amount of hydrogsn <

The usable amoumt of kydregen is calenlated by n=ing the following equation:«
UAH =V = (p[Prwe, T13 ] = p[Pu, TIZ )/ 1 000«

whera:+

UAH 15 the usable amonnt of hydrogen, exprassed m ke

v is the volume of hydrogen tank(s), expressed in m™+

plFswe, T13] 15 the gas density at the given pressurs and temperature for 100%
of 30C, g'm—#

Prour 1= the gaz preszure at the nommal working pressure, Ipa:«

Tl13 15 283,13 K (13 °C) 2= reference tamperzturs of the nommal working
fesnrs

Pu 15 the lower limit pressure measurad in the test, expreszed m MPa =

Weominal working prassura and volums of hydrogen tank(s) are specified by the
raport of Modsl I, Annex 1 Part 1, U E134. The totzl volons 1= zpplisd if
multiple tanks are loadzd on the vehiele <

(Gas density of hydrogen is determinad by the following aquation +

_pM 1

plpT) = ol (mj g

whera:+

plp, 7] is the gas density at the given prazsurs and temperature, zim’-+

r 15 the pressure of the hydrogen tank at the end of the constant speed
segmant, MPas

T 15 hydrogen gas temperature of the hydrogen tank 28315 (15 *C)in
K at the and of the constant speed zagment. <

R is the zas constant, 8.314472x 10" m’ MPa K ' mal =

M 15 the molar mass of hydrogen, 2.01588, gmal-+

D 15 the compresaibility factor. «

The Compraszibility factors of hydrogen gas are listed m Table AT/2 o Ann
Bl ¢

332

Smmplified approach to calculate UAH for T0MPa systams
When Puyp 12 TOMPa, the density of hydrogen can be dertvad from the equations
above. <
plT0MPa, 15°C] = 40.22:10" (2'm ")+
At the request of manufacturer, the density of hydrogen of the tank{s) at the and
of the constant spead segment and UAH may be derived from approximate
equations as follows
Z(pLL 15°C) =1 ¢

o(pLL, 15°C) = - mol = g4 % 10° % P, (MPa) ¢

UAH =V (40.17x10' — 8.4 x 10° x F,,)/ 1000}~

Prwe
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Typo correction

is the gas pressure at the nominal working pressure, MPpa;<

Typo correction

/—

Z(pLL,15°C) = 1 <

PLLx M(=L

p(pLL,15°C) = — mel — g4 x 102 x P,;(MPa) <

UAH =V x (40.2217x10% - 8.4 X 102 X Py;)/ 1 000]~
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