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On behalf of VINCI Autoroutes

Pierre Delaigue — Director of Connected,
¥ Autonomous, Electric Mobility
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Challenges of charging on highways

@ Land use
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Gasoline vs electricity
distribution

j’ Charging points
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New layouts for highway service areas

e Ee
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2025 3700 charging <50 charging Mﬁ'k' .
From ... to
2035 30 000 charging 12 200
- .
points che'\ r?c'?kg => + 7000 to 8000 truck parking spots on highways by 2035 (for 20% EV truck
poInts penetration rate)
* Scope: France highway network. Source: Schéma Directeur IRVE 2024 6

**Scope: France highway network + major axes. Source: Study by TotalEnergies/ENEDIS/VINCI Autoroutes, 2021



Challenges of charging on highways
ﬁ- Electrical challenges

Up to 40 MW for the biggest highway
service areas in 2035

j’ Charging points

(o [

2025 3700 charging <50 charging
points* points
2035 30 000 charging 12 200
points* charging
points**

* Scope: France highway network. Source: Schéma Directeur IRVE 2024
**Scope: France highway network + major axes. Source: Study by TotalEnergies/ENEDIS/VINCI Autoroutes, 2021



Big batteries: a possible but non-optimal approach

Downsides
Q‘l@ Limited range

—
g
g E Downtime for charging
-
S
& Reduced payload
o

High acquisition costs
S
=
G| === High need for raw @ High carbon
g materials footprint
()
X
=
w
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ol Ministry of Transport study on
truck decarbonation

ET DE LA COHESION
DES TERRITOIRES

Liquid biofuels and biogas Large electric batteries Hydrogen

- Investment of 36 B€ for 9000 km by 2035

Electric Road Systems </

Benchmark of

solutions to u“'a”
decarbonize [] = Drastically reduce battery size
heavy-duty (down to 350 kWh for 250km residual range)
trucks G
S = Reduce vehicle cost &

Summary of
national reports

= Reduced carbon and material footprints

ERS network allows a hi E::’a
HDT to leave the highway gy
0 0 ° ° ° ° with a fully loaded battery
= Eliminates range and downtime limitations and reachany poinof rance

with a 250km range

Ministry requests win_

0 S0 100 km

* Compare ERS technologies through experiments
* Decide on the best solution to deploy at scale

Oct 2025


https://www.editions-rgra.com/dossier/ers-decarbonize-road-transport#pdfViewer
https://www.editions-rgra.com/dossier/ers-decarbonize-road-transport#pdfViewer

0 Charge As You Drive

Less Battery. More Range. For All

Dynamic Charging - Benefits for all

: a8 . :
Environment @ Transporters (Ex)] OEM's .G Strategic benefits {3
@ Reduced carbon @“. Unlimited range % (%) Better margins Reduced battery imports,

footprint'? @ @ improved trade balance

EU imported €27B worth of batteries in

2P ; ; 2023
-] Reduction material No downtime =YD Compatible with

needs'? U current BEV

B load strategy Local job creation

9 Reduced land @ etter payloa
e . . Several tons?

@ artificialization

Less expensive than

Reduced vehicle @%
baseline scenario

costs
From € 300K to €150-200K /nvestments for small battery trucks
scenario + ERS networks < Investments
for large battery truck scenario + High
Power chargers’
1I’qutoroute électrique, DGITM 2021 reports
2 Environmental benefits of ERS - Calculation of carbon footprints and raw material requirements, Carbone4 2025
3 lity: 2.DGE 2024

Oct 2025


https://www.ecologie.gouv.fr/politiques-publiques/lautoroute-electrique
https://www.ecologie.gouv.fr/politiques-publiques/lautoroute-electrique
https://www.ecologie.gouv.fr/politiques-publiques/lautoroute-electrique
https://www.entreprises.gouv.fr/files/files/Publications/2024/themas/2024-themas-N23-batterie-EN.pdf
https://www.entreprises.gouv.fr/files/files/Publications/2024/themas/2024-themas-N23-batterie-EN.pdf
https://www.entreprises.gouv.fr/files/files/Publications/2024/themas/2024-themas-N23-batterie-EN.pdf

O Charge As You Drive

Less Battery. More Range. For All

Three possible technologies

Catenaries Conductive rail Induction
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0 Charge As You Drive

ess Battery. More Range. For All

VINCI projects on dynamic charging

Smartroad Gotland @Visby

C) o eCharge @Cologne
clectreon  EIT=CH (C, NI
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O Charge As You Drive

Less Battery. More Range. For All

Charge As You Drive

Objectives

* Experiment 2 dynamic charging

technologies on the highway Induction Conduction

Rail conductifrigide (10 m) affleurant

* In operational highway conditions

oRLpY
."/‘:‘ S:‘_\':;\.

| *f .:1 1 o | - : Unités de bord de

\ AN I route au sol
5 Récepteu?\‘ U\
sous véhicule SO
-& b N

\:;Rg‘f__,/

Unités de bord de route e Collecteurs sous véhicules
(tous les 1,5 km)

)
» / 4 '.e;’;' ‘
Unités de bord de Foute .
enterrées Py

Partners
vINECI ff VINCI {,

AUTOROUTES CONSTRUCTION

>‘;’< Université '6| HUTCHINSON®
~" Gustave Eiffel electreon i Elonroad

Oct 2025



Charge As You Drive

AARL A
|I * | 1 + 4 o I|
1 1 _H'I |

N

r ) =%
\‘x_’_ R r?_!,/

Induction

Unités de bord de
route au sol

Unités de bord de Fou te
enterrées

Operational, official opening in Sep 2025

R

electreon

o Charge As You Drive

Less Battery. More Range. For All

Conduction

Rail conductif rigide (10 m) affleurant

Unités de bord de route
(tous les 1,5 km)

Under validation in close site testing

# Elonroad



~  Université

6 HUTCHINSON @ >:\< Gustave Eiffel

vincidp  electreon viNELhp




Charge As You Drive

Less Battery. More Range. For All

Works on the A10 induction pilot section

(1,5 km)

Connection to electric grid v

Installation of electric station

Electrical subdistribution
Transformer §
substation &

Oct 2025



0 Charge As You Drive

Less Battery. More Range. For All

Works on the A10 induction pilot section

(1,5 km)

Roadside works Roadway works

Civil engineering Electrical engineering

Management Units
installation

Coils laying
& gluing

Shou/ér treches
= Asphalt and
& compaction

Pace of 150-200 meters/day

Low voltage E-station
Oct 2025



@ 0 Charge As You Drive
° ™ Less Battery. More Range. For All
Ongoing test drives slectreon

Test drives On-site measurements Road maintenance test

* Dynamic testing with all vehicle * Energy transfers

categories Targets:
o Power>200 KW

o Efficiency >85%

* Surface layer renewal test

* Electromagnetic fields

7 -

90 ( Susiove

usta
‘~" Eiffel

Ongoing tests on truck, bus and passenger vehicle

& Flectromagnetic Compatibility & Exposure
Measurements

200m surface course repair test
* Mechanical & thermal
behavior in pavement

First observations

* Interoperability with all vehicle types is * First observations very promising (very high powers
confirmed received, low EMC & EMF fields, ...)

* No issue for road surface renewal

* No impact on underground inductive

* Pending confirmation in official reports in October 2025 system

Oct 2025



Feedback from independant labs electreon

. Universite
>.:.< Gustave Eiffel

Dans e cadre du projet « Charge As You Drive », I'Université Gustave Eiffel a la charge de I'évaluation
de deux technologies de recharge dynamique pour véhicules électrigues et s'appuie & cette fin sur huit
laboratoires de son réseau de centres d'expertise.

A la suite de linstallation en début d'année de bobines & induction sous 1,5km de la chaussée de
l'autoroute A10 situde la commune d'Angervillisrs en Essonne, les laboratoires suivants de 'Université
Gustave Eiffel ont pu mener des campagnes d'essais sur site en conditions réelles de drculation :

* Laboratoire Auscultation, Modélisation, Expérimentation des infrastuctureS de transport
(MAST/LAMES), basé & Nantes

» Laboratoire Electronique Ondes et Signaux pour les Transports (COSYS/LEQST), basé a Lille

* Laboratoire Instrumentation, Modélisation, Simulation et Expérimentation (COSYS/IMSE), base
a Mame-La-Vallée

Les rapports d'essais complets de ces mesures seront délivrés prochainement en accord avec les
engagements du projet Chargs As You Drive,

Néanmoains, les analyses du systéme par les laboratoires ci-dessus des données collectdes sur site, 3
des stades de developpement différents, indiguent que ces résultats s'annoncent d'ores et déja
prometteurs compte tenu des Sléments suivants :

- Les équipes du LAMES ont pu constater que le systéme inductif installé sur 'A10 n'engendre pas
d'échauffement susceptible d'endommager les structures de chaussée pour des fréquences
de passage de poids lourds représentatives du trafic de 'A10.

- Les équipes du LEOST ont pu mesurer les niveaux de champs glectromagnétiques générés par les
équipements installés, afin de vérifier leur conformité avec la réglementation en vigueur sur l'exposition
du public & ces champs et sur la compatibilitd Electromagnétique. Lesdites recommandations &tant
adaptées pour tenir compte des spécificités liées 3 la recharge dynamique. Les premiers résultats
sont encourageants.

- Les equipes d'IMSE ont pu constater la capacité du systéme indudif installé & transférer des
puissances instantanées supérieures a 300 KW et des puissances moyennes supérieures a
200 KW dans un régime établi optimal.

Ces premiers reésultats seront complétés et détaillés dans les rapports finaux qui seront remis a
BpiFrance. Nous espérons néanmoins que ces premiéres analyses de nos centres d'expertise basées sur
des données collectées sur site puissent permettre d'apprédier la performance globale et inédite sur
autoroute ouverte du systéme inductif installé en vue de I'événement média prévu sur FA10 les 21 et
22 octobre,

Dr. Nicolas HAUTIERE, ICPEF
Représentant Univ Eiffel au COMEX

@ O Charge As You Drive

Less Battery. More Range. For All

- Les équipes du LAMES ont pu constater que le systéme inductif installé sur ’A10 n‘engendre pas
d’échauffement susceptible d'endommager les structures de chaussée pour des fréquences
de passage de poids lourds représentatives du trafic de I'A10.

- Les équipes du LEOST ont pu mesurer les niveaux de champs électromagnétiques générés par les
equipements installés, afin de vérifier leur conformité avec la réglementation en vigueur sur I'exposition
du public @ ces champs et sur la compatibilité électromagnétique. Lesdites recommandations étant
adaptées pour tenir compte des spécificités liées a la recharge dynamique. Les premiers résultats
sont encourageants.

- Les equipes d'IMSE ont pu constater la capacité du systéme inductif installé a transférer des
puissances instantanées supérieures a 300 KW et des puissances moyennes supérieures a
200 KW dans un régime établi optimal.




Feedback from independant labs B O oo

Less Battery. More Range. For All

Translation from French

 , Université
>.:\( Gustave Eiffel

As part of the "Charge As You Drive” project, Gustave Eiffel University is responsible for evaluating two dynamic
charging technologies for electric vehicles and is relfying on eight laboratories from its network of centers of expertise

to this end.
Following the installation at the beginning of the year of induction coils under 1.5 km of the A10 motorway roadway . . . .
located i the commune of Angervilisrs in Essonne, the following laborstories of the Universiy - The LAMES teams were able to observe that the inductive system installed on the A10 does not generate heating
Gustave Eiffel were able to conduct on-site test campaigns in real traffic conditions: . i )

« Laboratory for Aussultaton, Modefng, and Experimentation of Transpart Inasiruchures likely to damage the road structures for heavy goods vehicle traffic frequencies representative of the A10 traffic.

(MAST/BLADES), based in Nantes

= Electronic Waves and Signals Laboratory for Transport (COSYS/LEQST), based in Lille

» Instrumentation, Modeling, Simulation and Experimentation Laboratory (COSYS/IMSE), based
n Mamea-Valiée

Full test reports af these measures wil be delivered shorly n ine with the Charge As You Drive project commitments. - LEOST teams were able to measure the levels of electromagnetic fields generated by the installed equipment, in
order to verify their compliance with current regulations on public exposure to these fields and on electromagnetic
compatibility. These recommendations have been adapted to take into account the specificities linked to dynamic
- The LAMES teams were able to observe that the inductive system installed on the A10 does not generate heating Charging. ThE |n|1|a| FESUHS are en couraging.

likely to damage the road structures for heavy goods vehice traffic frequencies representative of the A10 traffic. —

However, system analyses by the above laboratories of data collected on site, at different stages of development,
indicate that these results are already promising given the following elements:

- LEOST teams were able to measure the levels of electromagnetic fields generated by the installed equipment. in
order to verify their compliance with current regulations on public exposure to these fields and on electromagnetic

T el o s e Sdpi ot o Secount s speclfetes inted o dyname - IMSE teams were able to observe the capacity of the installed inductive svstem to transfer instantaneous powers
greater than 300 KW and average powers greater than 200 KW

- IMSE teams were able to observe the capacity of the installed inductive system to transfer instantaneous powers
greater than 300 KW and average powers greater than 200 KW in an optimal established regime.

These initial results will be supplemented and detalded in the final reports that will be submitted to BpiFrance. We nevertheless
hope that these initial analyses from our centers of expertise based on data collected on site will allow us to assess the
overall and unprecedented performance on open motorways of the inductive system installed in preparation for the media
event planned on the A10 on October 21 and 22. -

Dr. Nicolas HAUTIERE, ICPEF
Unhy el

“Vallée Campus
4 Marne-la-Vallee CEDEX 2

am Mame

5, Boulevard Descartes - Y
univ-gustave-eiffel fr
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highway

ERS network allows a
HOT to leave the highway
with a fully loaded battery
and reach any point of France
with a 250km range
-
125 km
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