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» High share of the road in freight transport

e Fuel consumption and CO2 emission by heavy good vehicles

 Objectives: EC White paper 2011, COP21 (Paris 2015)...

 [Fuel cost = 30% of operating cost :
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e EU White Paper (2011):
> -20% CO2/fossil energy by 2020
> -60% by 2050
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e Paris COP21 agreement (2015):
> -50% CO2 by 2030
> toward no fossil energy
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Objectives of ERS

e To ensure a continuous energy supply on the equipped road network

* Reliability and efficiency of the system

e Resilience to the weather, traffic and infrastructure conditions

o Safety of other divers/users

o Affordable transformation of vehicles, electricity/fuel in parallel

* Infrastructure electrification : technical issues and business model
e System operation

* |IRU recommends 40-45% of long haul road transport on ERS by 2050
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» Catenary solution

> Ground conductive M
solution

> Ground inductive
solution
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S .
Rosersbergs " Region : _
Utveckling AB: < . Gavleborg: E-Way Corridor (France):
Arlanda § E16 e Paris-Le Havre (A13)

* Feasibility study

e  Multi-technology
 Techno-economical

e ADEME: “Road of the future”

+ Germany
e OIE, IFSTTAR, SANEF, SPIE,

Catenary

Danmadk | FBbethavn

Institut frangais des sciences et technologies des transports, de 'aménagement et des réseaux

& 30“.,_ P
& & & S Nl rs A &
g o F Ll z " t-*‘g'»"'-' Hﬁ"; s S & el ns > 4
g ¥ & & o Sl S @ &S
o o o' m & o _ o e 0% o
o ﬁ':(ss IRg UIRg P08 PR 2o £ o2 | Rg gr?
R /E VPR WE GpE TR i £ H &7 e #y
& g 23 3
S ° )| i Sl $58
'#3’\ ‘d@ ] d_a\\\‘g = A13 Tunnel de 5t-Germaln-en-Laye
%Q;.-r ‘ot Versales .
QP i3 414 Lifsttar.fr



WORLD ROAD
SS0CIATION
MONDIALE
DELAROUTE

AIPCR), PIARC

Benefits of ERS
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Including taxes and subsidies based on average data and specification of fuels sold in Sweden
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reduces energy use
reduces CO2 emissions

utilizes existing
Infrastructure

creates new field of
knowledge and industrial
branch

Is a field for cooperating
between the political,
administrative and
iIndustrial entities
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Assessment by Carbone 4

Evaluation économique de I'autoroute électrique sur 20 ans
Deux cas de figure
Rentabilité intrinseque

Section de 210 km
Trafic de ~ 14 000 PL / jour

Cas avec soutien puk100 € / tCO,
3 200 km d'autoroutes, 1/3 du reseau
Trafic moyen de ~ 8 100 PL / jour

Soutien public ?

Infra. | Gains SPV* Infra. |
320 M€ | 320 M€ 5Md€ | _ “E Mt

H H Gains
' Gains i Transporteurs
, T rt H
: R | Gains SPY* 1 Md€
' T 2 Md€

Colits Recettes Colts Recettes

MtCO, Millions d’€ d’économies MtCO, Md€ d’économies sur la
évitées sur la balance commerciale évitées balance commerciale

* SPV : Special-Purpose Vehicle, ou société de projet. || s'agit de la socigté dédiée qui construira et exploitera les infrastructures
de distribution d'électricité le long de l'autoroute.
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Conditions and locks

* At least 20-30 km transport distance
 About 60% of the distance needs to be on electric road

 The average daily number of electric transports should be 3 times the length
of the mean transport distance in km

o At least 20% (preferable 50%) of the annual distance driven by each electric
truck should be on the electric road

» Preferably several operators running on the same electric road
» Elements of shuttle like operation

« High/long-term investments + cost share - Business model !
o Some safety issues to be mitigated + standardization

www.ifsttar.fr
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Bridges as Potentially Energetically

-, IFSTTAR
Integrated Infrastructures?
Bridge as a wind farm

Micro pumped hydro storage

0. Soto Hernandez K. Volkov, A.C. Martin Mederos, J.F.Medina Padrén, A.E.Feijéo

Lorenzo. Power output of a wind turbine installed in an already existing viaduct.

Renewable and Sustainable Energy Reviews, Volume 48, August 2015, Pages 287-299

© UNITe

PSH of Berrien - ADEME

Ongoing work: adaptation of this concept for bridges?
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Conclusion and Perspectives
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e The electric road is an essential e Various socio-economic evaluations show
component of the energy transition. different conclusions, highly depending on
« Interest and hopes expressed for the uncertain factors such as the future oil
ERS and EVs. prlces,.the CO2 charging system/level, the
Incentives...

e These projects may require significant
subsidies to become viable and imply
significant additional costs for carriers
to acquire or adapt hybrid trucks.

e Data are missing at European level to
tackle transnational investigations, above
all the impact of the different national

_ . energy mixes.
e With the progresses of batteries, a

rather optimistic assumption suggests
that equipping 10-30% of the
motorway mileage would be enough.

e At European level, Ifsttar and its FEHRL's
partners are working together to further
develop these concepts.
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