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Feasibility analysis and development of on-road charging solutions
for future electric vehicles
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Needs and solutions for different on-road charging modes with respect to
Information and Communication Technologies (ICT)

Introduction Partners involved

On road charging services require information from independent infrastructure
systems and data aggregation functionalities to enable a high quality of service
for electric vehicle (EV) users. —
The overall system proposed in FABRIC includes sub systems integrated in VEDECOM
the EV, at the roadside, in the charging infrastructure and at the backend to

provide services before a trip, on route to the charging zone, while charging, Static charging

. * Typically >5 minutes duration, off-road (e.g. car park)
and afterwards (fOI‘ bl||lng, etC-)- » Vehicle motor switched off, driver presence not necessary except
to verify start of charging
* Transmitted power level range 3-50kW (similar to plug-in
charging)

Objectives

Assess the ICT needs of an on-road charging system. Stationary charging

O

* Typically <5 minutes duration, on road (or roadside)
* Driver is present and vehicle motor may be on or off

O

Benchmark potentially suitable existing ICT solutions and conduct a gap

analySiS. » Transmitted power level range 20-200kW (similar to plug-in
fast charging)

O

Develop a functional ICT architecture for on-road charging:

o Note that not all elements of this architecture are included in the

» Can be low speed (<50km/h) or high speed (50-130km/h)
» Charging time depends on vehicle speed and dimensions of the

demonstrations, for example authorisation and billing are not part of the

FABRIC demonstrations. charging infrastructure (several charging pads will be needed
_ , in order to provide sufficient charge to a moving vehicle)
o Build and test prototypes for three types of ICT solution: * Vehicle is being driven either in a shared traffic lane or a

dedicated lane (the FABRIC system is designed for use in a

O _ . . . [
Lane keepmg appllcatlon, shared lane in mixed traffic, as charge pads are only activated

o Human-Machine Interface (HMI) for the driver; when an equipped and authorised vehicle drives over them)
. C . * Transmitted powerlevelrange 7-140kW (low speed)/18-360kW
. o Load balancing application for off-board charge planning. (high speed) ¢

ICT solutions

Charging modes for Wireless Power Transfer

FABRIC is aimed at dynamic charging at normal traffic speeds. However two “degraded” modes also exist: static charging and
stationary charging (see above right) where the same technology can be applied. The six classes of ICT functions identified for
these charging modes are:

o User accounts, booking and billing;

o Dynamic routing for Electric Vehicles; -
o Vehicle identification, charging zone access/ authorisation

and management/enforcement; o
o Wireless Power Transfer: cﬁ L5 E

O

Driving assistance while charging (for dynamic charging

mode only);

o Distribution Supply Operator (DSO) and grid management. {é
These elements are provided by the different actors and ey
modules shown in the architecture diagram (right).

FABRIC ICT high level physical architecture

Examples of ICT modules developed = [SB[RIC
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