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Introduction - VINCI Autoroutes

* VINCI Autoroutes finances, designs, builds and operates motorways in m
Vsmaﬂee.n . )
France e @f
* Network of 4,443 km : corresponding to the concessions of ASF, Cofiroute, =N e
Escota, Arcour and Arcos @K onears varge

* Inthe face of the climate emergency, VINCI Autoroutes has committed to
environmental transition, by transforming its infrastructures and services
to massively develop new low-carbon mobility uses

WVlerzon & @ Dijon

SUISSE

Concessions deadlines

. Escota: 2032
Cofiroute : 2034
. ASF : 2036
Arcour: 2070
Duplex A86 : 2086
. Arcos : 2070

AND.
. Tunnel du Puymorens : 2037 ESPAGNE
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Introduction - Transport sector and highways GHG emission

* In France, the road provides 88% of goods transport! and 81% of passenger transport?

* The transport sector accounts for 31% of national emissions ; Road transport accounts for 94% of
those emissions3

* Highways represent 1% of the road network (12 379 km, 9 158 km under concession), they
concentrate 30% of the distances travelled,

e Concessionned highways represents 25% of transport emissions, or 7 % of national emissions

e Shifting from road to railway would not be enough to decarbonize transport : Even if the goals of the
shift from road to rail were reached, the road would still account for nearly 75% of the transport
mode.

1 % tons-kms in 2019. Chiffres clés de transports, CGDD
2 % passengers-kms in 2019. Chiffres clés de transports, CGDD
3 ASFA, 2019
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Develop shared mobility services

Accommodate low-carbon vehicles

Turn the highways into renewable energy production
centers

Fluidify traffic through innovations

Strengthen highway resilience and integration into
natural environments

2019 ..................... >> 2030-2035

30%



Commentaires du présentateur
Commentaires de présentation
Pour aller au-delà des 20%, il faut planifier et investir : proposition active de VA = RAPPORT ALTERMIND : 
- Vision systémique : économique & ingénierie & écologique
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odate decarbonized vehicles (light vehicles)

1 I CHARGING NEED ESTIMATION

..................... 2023 \> By 2035
(VA / Renault) 1?222
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Change in battery electric vehicle (BEV) fleet

Overloading risk on

few summer hours m PPE: 3M by the end of 2028

m PPE: 660k by the end of 2023
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Commentaires du présentateur
Commentaires de présentation
Charging offer + power connection of the areas must precede the projections of the vehicle fleet 
The ENEDIS-RTE projections’ reference scenario : ​​4 MW connection powers / area (up to 16MW on the most stressed areas) and a high scenario at 12 MW (up to 40 MW) 
Given current sales, our sizing forecasts are close to the high scenario : 
In 2035, we project an average power of 8 MW 
with 60 charging stations, including 55 ultra-fast charging stations (from 30 to 160 charging stations depending on the area) 
Strategy to strengthen the charging offer: 
Anticipation of connections according to a master plan 
Equipment of rest areas according to market evolution 


ENEDIS/RTE : 25 à 80 / 20 à 60 bornes

Etude ENEDIS-RTE de juillet 2021 : 12,2 millions de VEB et 3,4 millions VHR en 2035
Les scenarii établis récemment montrent un nombre de véhicules électriques à batterie sous-estimé par la PPE


Le dimensionnement de l’offre de recharge et du raccordement de puissance des aires doit précéder les projections du parc de véhicules
Les projections d’ENEDIS-RTE proposent un scénario de référence aboutissant à des puissances de raccordement par aire de 4MW (allant jusqu’à 16MW sur les aires les plus sollicitées) et un scénario haut à 12 MW (allant jusqu’à 40 MW) 
Compte tenu des ventes actuelles, nos prévisions de dimensionnement se rapprochent du scénario haut :
Nous projetons en 2035 une puissance moyenne de 7,5 MW (de 4 à 20 MW selon les aires) avec 60 bornes dont 55 bornes ultra-rapides (de 30 à 160 bornes selon les aires)

Stratégie de renforcement de l’offre de recharge :
Anticipation des raccordements selon un schéma directeur
Équipement des aires de repos selon évolution du marché

L’expérience client de la recharge devra s’intégrer en temps masqué dans les pauses sur les aires avec une expérience totalement fluide grâce à des espaces d'attente, des services et des offres commerciales à proximité des bornes
L’organisation et le guidage des flux devra permettre aux clients de trouver facilement un point de recharge disponible 
Afin de limiter l’extension des surfaces imperméabilisées, des zones en revêtement perméable seront développées et les aires de repos seront potentiellement mobilisées pour l’installation de bornes
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ERS PROTOTYPE ON A10

cheicd

Develop inductive
dynamic charging for trucks, coaches and
light-duty vehicles on highways

Studied static
charging zones
; wuton)



Commentaires du présentateur
Commentaires de présentation
The highways must be equipped with ultra-fast charging stations (750 kW to 1 MW) adapted to the needs of battery trucks
The “Electric Road System” (“ERS”) provides a dynamic charging solution to transmit energy to the driving trucks through catenaries, rails or induction
It helps reduce battery size and cost as the infrastructure provides both traction power and charging capacity during highways journeys to provide an off-highway range consistent with logistics circuit needs
Presented as the fuel of the future, green hydrogen could be, by 2050, one of the vectors of the energy transition of freight transport. By 2030, hydrogen-powered trucks will appear on the highways and will need to refuel at service stations
The three technologies will also be able to coexist depending on the use cases. Whatever technology is chosen, the need for investment in highways infrastructure is very high
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sroduction centers

Estimated production potential:

o 800 MW on unused surfaces (500MW DPAC,
300 private)

o 200 MW on carpark canopies
= 1000 MW

10
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dify traffic through innovation

11
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5- Strengthen highway resilience and integration into natural environments

- Highways are essential to public service continuity and goods transport

- Some sections are vulnerable to extreme rain and fire. In addition to
urbanization and outdated protection standards

- Road and highway infrastructures must strengthen their resilience, assure
their sustainability and public service continuity.

- To lessen the impact of highways on biodiversity and ecological continuity a
restoration plan of natural habitat is needed :

o Bridges and tunnels for animals to reduce the division of their habitat
by highways

o Restore eligible sites to their natural state

12
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What costs for what benefits ?

A89 : 40% CO, REDUCTION

2030 A89 VIADUC DE LA SIOULE BILAN CO2
0/ 9000
- 0
(per operation) j::: v
vs 2019
biobased fuel (DERTAL G) 000 (=)
4000
:
[ 3. Km optimisation 0%
2000
u *  creation of a platform in the - - .
immediate vicinity of the site — -

BASE Marché OFFRE Variante Préparation de
chantier

Installation de chantier W Préparation Plateforme
Rabotage m Couche d'accrochage

CARBON CONCRETE EXPERIMENT (A10)

m Enrobés

13



What costs for what benefits ?
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Comparison of global costs of battery trucks with ERS trucks :

Major interest of ERS is to reduce the battery size in
comparison with an electric truck with static charging : divided
by 3,5 (2021 MTE report on ERS)

- The total cost of ERS infrastructure on all French main
roads would be much higher than charging points
infrastructure for trucks on service and rest areas

- But including the additional cost of batteries, ERS
appears much more economical

» Strong interest for developing ERS instead of battery
trucks with static charging

» Condition : public authorities must support ERS at
European level

ERS : more CAPEX in
infrastructure, but much
less CAPEX in battery
truck

Battery trucks with
static charging : less
CAPEX in infrastructure,
but much more CAPEX
in battery truck

14



What costs for what benefits ?

SN/ .
K on Altermind

1. Develop shared mobility services

2. Accommodate decarbonized vehicles (light
vehicles)

3. Accommodate decarbonized vehicles (trucks)

4. Turn the highways into green energy production
centers

5. Use innovations to smooth traffic

6. Highway resilience

7. Highway integration into natural environments

110 to 120

200 to 250

2800 to 2900

200

980 to 1030

550 to 750

760 to 810

2% of VINCI Autoroutes GHG emissions

40% of electric vehicles : 22% of GHG emissions

3% H2 trucks + 3% electric trucks : 2% of GHG emissions
10% of ERS trucks : 4% of GHG emissions
ERS divide batteries size and price

Development of renewable energies without conflict of
land use

Free flow : 0,8% of GHG emissions
Reducing congestion will also reduce GHG emissions
Avoids environmental damage

Reduces pollution
Enhances CO2 carbon sinks
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