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UN GTR No. 21 — Phase 4 objectives

Consider fuel-cell electric vehicles
Testing, data and proposals have been offered
Draft text is under discussion

Further information and validation may be required to ensure equivalence

Consider measurement alternatives for highly integrated systems
March 2028 — Consideration
of Phase 4 at GRPE

Initial experimental results were put forward for direct measurement of K1

Require more validation, OBD data comparison and exploration of K2 calculation

Consider modifications for more efficient test methods
Consider alignment with UN Regulation No. 177 transposition efforts

Other amendments as new data and continued research, analysis and testing lead
to new developments
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UN GTR No. 21 — Phase 4 Priorities: inputs?

Consider fuel-cell electric vehicles

China inputs already presented .
P P allthe \ dra o . Short-mid term
to prepare a summary of all the inputs and draft text already presented: collection of
EVE-87-08e and EVE-87-09e, EVE-87-11e and EVE-88-12, EVE-85-06e, EVE-74-10e... - available info

To verify position from the different CPs on the need / support to the development of this part:

no priority for EU and other CPs (no feedback during the meeting)

China interest, to verify with them the priority and time frame and their readiness to contribute and lead this topic Longer time frame

_ text and verification

OICA to verify internally

Decision on proceeding with this proposal in next meetings; verification of the proposal based on available experience (China, only?) of the procedure

Consider measurement alternatives for highly integrated systems (K1, K2) —

To verify CPs need/support
Collect OEMs experience
To check with other regulatory frameworks and regions - Long term

Prepare a draft proposal

Activity sets in a longer time frame
Consider modifications for more efficient test methods —

Initial screening of the test procedures to identify possible points of improvement
Japan discussing internally and will bring forward proposal

—  Long term
Other draft proposals welcome

Activity sets in a longer time frame
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UN GTR No. 21 — Phase 4 Priorities: inputs?

Consider alignment with UN Regulation No. 177 transposition efforts

Other amendments as new data and continued research, analysis and testing lead to
new developments
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UN GTR No. 22 — Phase 4 objectives

Explore conditioning cycles and readiness monitors for official testing

Proposed as a monitor that indicates whether the vehicle is eligible for
certification testing

Investigate minimum performance requirements for state of certified range
Further considering whether certified range is required or desirable

Consider alignment with UN Regulation No. 154-04 (and UN Regulation
No. 83-09 for ISC) transposition efforts

Incorporate necessary amendments based on lessons learned from the
implementation experience of the contracting parties

Future amendments as new data and continued research, analysis and
testing lead to new developments, MPR revision

Considering establishing MPR values for additional lifetime (10 years,
200000 km)

EVE IWG 96", Web-meeting
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March 2028 — Consideration
of Phase 4 at GRPE
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UN GTR No. 22 — Phase 4 Priorities: mputs’?

Explore conditioning cycles and readiness monitors for official testing
Readiness of the SOCE/SOCR monitors, exploring the procedure already available in Mid term collection
GTR 22 if room for update and improvement of inputs
Revisit the survey for Part C (probably to develop a dedicated one), — Longer time frame
Update of monitor to be revisited for virtual distance (see flow chart for Part C) drafting of the new
Flow chart for the Part C to be revisited text

Drafting the new text

Investigate minimum performance requirements for state of certified range
Mid —long time frame to

— collect data and setting
Japan/ OICA inputs already received MPR values

Alliance des Mobilités / Mobilians input EVE-96-06e _
Considering establishing MPR values for additional lifetime (10 years, 200000 km)

EU priority (Euro 7 review by end of 2027), To verify opinion from other CPs

Mid-long time frame to
EU priority (Euro 7 review by end of 2027), To verify opinion from other CPs collect data and setting

JRC TEMA EVE IWG 57th, EVE IWG 41st, ... MPR values

MPR revision :
Longer time frame to

Consider the vehicle technologies and market trend: vehicle performance/cost/new collect data and settlng
technologies/smaller vehicles...etc. MPR values

EVE IWG 96", Web-meeting
April 21st, 2026
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UN GTR No. 22 — Phase 4 Priorities: inputs?

Consider alignment with UN Regulation No. 154-04 (and UN Regulation No. 83-09 for ISC)
transposition efforts

Incorporate necessary amendments based on lessons learned from the implementation
experience of the contracting parties

= on as-needed basis

Future amendments as new data and continued research, analysis and testing lead to new
developments —

EVE IWG 96", Web-meeting
April 21st, 2026
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UN GTR No. 25 — Phase 3 objectives

Consider amendment to Annex 2 provisions of values to be read from
vehicles

Consider Part C: Verification of reported virtual distance provisions

Reconsider the MPRs regarding mileage and lifetime thresholds and
consider the appropriateness of energy throughput as a threshold, based

on the monitoring exercise for energy throughput

March 2027 — Consideration
of Phase 3 at GRPE

March 2029 — Consideration
Consider updating MPRs for HDV OVC-HEVs of Phase 4 at GRPE

Consider the need for further segmentation of the MPR thresholds by
vehicle category/application

Exploring normal usage indices

Continue development of alternative test methods including chassis
dynamometer testing

Future amendments as new data and continued research, analysis and
testing lead to new developments
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UN GTR No. 25 — Phase 3 Priorities: inputs?

10

Consider amendment to Annex 2 provisions of values to be read from vehicles
To revisit values, SAE J1939 standard development, ...

Explore conditioning cycles and readiness monitors for official testing (see GTR No0.22)

Consider Part C: Verification of reported virtual distance provisions, flow chart, provision to update ]
the monitor

OICA pilot test phase
Lesson learn and text update

Flow chart, provision to update the monitor, ...

—

Reconsider the MPRs regarding mileage and lifetime thresholds and consider the appropriateness ]
of energy throughput as a threshold, based on the monitoring exercise for energy throughput

Revision of the mileage, setting MPR for lower mileage for given categories

Consider the need for further segmentation of the MPR thresholds by vehicle category/application
China inputs
JRC TEMA inputs

Exploring data collection from the field from different regions (China, Norway, EU, US,...)

Mid —long time frame

Mid —long time frame

— Longer time for
drafting new text

__ Priority topic
Short time frame

Operational data to set requirements

EVE IWG 96", Web-meeting
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UN GTR No. 25 — Phase 3 Priorities: inputs?

Exploring normal usage indices (linked to MPRs, lifetime, metrics revision) Linked to

Is there something already in place for monitoring data? — MPR revision

Exploring data collection from the different markets/regions _

Consider updating MPRs for HDV OVC-HEVs
Longer time frame
Exploring data collection if available

Continue development of alternative test methods including chassis dynamometer testing
on as-needed

Future amendments as new data and continued research, analysis and testing lead to new — basis
developments
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EC JRC TEMA results

- Starting the reflections on MPR, lifetime requirements and metric revisions
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Euro 7 proposal
Part B: Verification of Battery Durability

ANNEX Il EURO 7 MINIMUM PERFORMANCE REQUIREMENTS FOR BATTERY DURABILITY

Table 3: Euro 7 Minimumn performance requirements (MPR) for battery durability for M2, Mz, N2, N3 vehicles

Battery Energy based MPR Vehicles in main lifetime*

Vehicles in additional lifetime*

OVC-HEV

PEV

ANNEX IV

LIFETIME REQUIREMENTS

Table 1: Lifetime of vehicles, engines and pollution control systems

Lifetime of wvehicles,
engines and replacement
pollution control devices

M;, N; and M

N, N1<16t, Ma<7.5¢:

Na=16t, M3=>7.5t

000 kam or 10 years, whichever
comes first

km or 10 vears. whichever comes first

Main lifetime Up to 160 000 km or 8 vears, 300 000 km or 8 vears. whichever comes | 700 000 km or 12 vears, whichever
‘Wrﬁrs‘r\ first comes first
Additional lifetime After main lifetime and up to 200 After main lifetime and up to 375 000 After main lifetime and up to

875 000 kam or 15 vears, whichever

comes first
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HDVs Minimum Performance Requirements, metric
and lifetime requirements revision summary

Optional Annex 4 GTR No.25
Revision in both the metric considering adding energy throughput

And the lifetime requirements

Considering separating Long Haul and Coaches from the other vehicles

groups/classes i.e., Category 1-2 vehicle exceeding 7.5 tonnes and Category 2
vehicles exceeding 16 tonnes

Revising the lifetime requirements to have more correspondence between
years and driven km

i
o \\k

14 EVE IWG 96%", Web-meeting
April 21st, 2026



Lifetime requirements, i.e., Category 1-2 vehicle exceeding 7.5 tonnes and Category 2
vehicles exceeding 16 tonnes - EC JRC TEMA results
Fn capacity fade at several thresholds in years and km

ﬁ Mission Profile
by i s o equal B% " " e, . . .
. e Construction ref Long Haul ref Municipal Utility ref Regional Delivery ref Urban Delivery ref
Capacitylsde sbove of aqual to J0% and balow K%
EoL@20% Eol@20% EolL@20% EoL@20% Eol@20%
Capacioy Budt-ahovs or Sqait o L8N and belew 2% 15y 700000 | 875000 | capacity 15y 700000 | 875000 | capacity 15y 700000 | 875000 | capacity 15y 700000 | 875000 | capacity 15y 700000 | 875000 | capacity
Capatity ! sde balow 10 km km fade km km fade km km fade km km fade km km fade
DY arch 1 arch 1 arch 1 arch 1 arch 1
Lrehicle wio| w |wfo| w |wfo| w | wle | w |wioto[wfe| w |woTwdwio | w |wo| w |wo| w [wo| w |wo| w ’;Lq,’( wfo] w [wioT~w] wfo | w |wio| w |wjo| w |wfo| w | wfo | w
sroup PTO | PTO | PTO | PTO | PTO | PTO | PTO | PTOFTO | PTO | PTO | PTO | PTO | PTO PTO | PTO | PTO | PTO | PTO | PTO | PTO | PTO | PTPPTO | PTO | PTO | PTO | PTO | PTO PTO | PTO | PTO | PTO | PTO | PTO | PTO | PTO | PTO
Annual km 78000 374775 98000 778562 78000 oa100” 78000 538086 |\ 60000 TIE055
Years 15 15 8.97 | 8.57 |1L.22|11.22 | 11.22 15 7.14 8.93 7.94 \ 15 15 8.57 | 8.97 | 11.22 | 11.22 12.54 15 B.OT 11.22 10.74 \ 15 1L.67 14.58 12.93
En-th 7.29 | L.26 | 4.36 | 7.53 | 545 | 042 545 LBE Fo9 9.98 8.58 2,84 | 3.98 | L70 | 238 | 212 | 297 | 3B a.04 361 4.52 433 / 357 2.78 3.47 3.08
il E+08 | E+09 | E+0E | E+08 | E+08 | E+08 | E+0B \ E+D5 E+18 E+DE E+08 E+08 | E+0B | E+0E | E+08 | E+08 | E4+0B | E+0E \ E+D8 E+0B E+D8 E+I8 E+0B E+IE E+0B E+D8
Arch1| 254 276 163 181 200 219 182 221 232 237 145 150 181 185 NzE: 17.0 0.8 227 183 221
4 [ ”‘Hmnmhz 227 244 142 156 177 192 288 - : 214 219 137 136 166 1569 223 - g 207 166 203
Arch3| 188 198 112 120 143 152 23.1 114 14.4 19.0 19.2 113 115 144 145 2032 123 155 18.0 141 17.5
Arch 1| 229MaN  14.4MsN  17.9MaN 254 153 19.4 223 234 135 148 173 183 24.4 15.6 19.1 215 173 210
Str25, st
2; Arch2| 20.3MaN  12.4MsN  15.6MaN 255 131 16.3 205 214 125 132 158 166 220 137 17.0 19.6 156 191
Arch3| 16.4MaN ~ 94NsN  12.2MaN - 91 N 181 185 107 110 137 140 18.4 10.9 140 169 131 164
Annual km 78000 778991], 116000 075y 78000 726182 78000 573575
Years 15 15 857 | B.97 |1L22(11.22 9.9¥ 15 6.03 7.54 7.83 15 BOT 11.22 8,31 15 8.97 11.22 11.20
En-th 1.04 | 157 | 619 | 9.37 | 7.74 | 117 6. LEB& 745 3.33 9.58/ 1.07 G40 B0 B6.54 T.20 4.356 5.45 5.44
‘:5 Ll E+09 | E+09 | E+DE | E+08 | E+08 | E+09 | E E+D5 E+18 E+DE E+03/ E+09 E+DB E+08 E+0& E+0B E+I8 E+0B E+DB
— Arch1| 278 291 132 193 221 233 158 154 233 19.4 234 754 16.4 200
A S ”‘umnmhz 24E 256 157 165 193 202 25 : 260 16.8 208 227 143 17.7
(18 Arch3| 200 206 121 126 153 158 229 32 120 214 132 165 158 112 143
= Arch1| 242MaN  15.4NaN  19.0MaM 253 134 166 58 16.6 203 2320 145 17.9
mff"mch: 211MaN  130MaN  16.2MaN 751 10.7 136 226 141 176 203 124 156
Arch3| 165MaN ~ 9.4MsN  12.3MaM 19.2 6.8 3.3 18.0 10.6 135 16.5 9.4 122
» Lifetime requirements
Example: 98000 km/year Example: 78000 km/year

12y, 700 000km 7.14 years for 700000km vs 12 years 8.97 years for 700000km vs 12 years ‘
» 8.93 years for 875000km vs 15 years 11.22 years for 875000km vs 15 years
EoL@20% 7.94 years EoL@20% 10.74 years

EVE IWG 94t Ottawa, Canada
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HDVs metric revision o trore itk
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HDVs metric revision
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Capacity retention eHDVs N3>16t - Vehicle groups 4,5,9,10,11,12,13,16
Str. 21 DC 1.2MW & Str. 22 DC 600kW Lunch break opportunistic — All mission profiles except LH

5 Above 2,000 km/month
- — 1 T T T ‘-ur T
© |
[
T 0.8} i
= |
] Above 2,000 km/month ‘é 0.6 |
' [ )
o |
e 2 041 |
208¢r > |
= T2 |
g B |
E 06 8 00 2[I)D 460 S(I)O 8:;0 10IDO 12IDO 14I00 16I00
[
= 04l 1035MWh <= 604MWh Energy Throughput at 15 years [MWh]
o Above 2,000 km/month
g c 1 T T T Q T
go2 |
o I
£ |
0 - : - ' B 0.6 !
50 60 70 80 90 100 g :
Capacity Retention at 15 years [%] 3 0.4 :
3]
5027 77.34%< >68.43%
8 L L Emlinll =aw . |
0 200 400 600 800 1000 1200 1400 1600
Energy Throughput at 15 years [MWh]
: at 15 years
Li-lon NCM-LMO (2015) y
Wien province area
EC JRC TEMA results

||I|ll|||\\k
g\

EVE IWG 94th Ottawa, Canada
February25-26t, 2026



19

The author and the speaker of this document/presentation confirm that they
have authorization to use all content including photos and visual elements.

The material is either copyright-free or the author/speaker hold the
necessary copyright or permission.

The UNECE will remove any material from its events and supporting
websites if there is unlawful use of copyrighted material.

The author/speaker takes responsibility for any infringement on copyright
and holds the UNECE harmless to this effect.
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Thank you

Contacts Info: EC DG JRC DIR-C EMC Sustainable, Smart and Safe Mobility Unit
elena.paffumi@ec.europa.eu, gian-luca.patrone@ec.europa.eu

© European Union 2026

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of
elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.
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