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Optimal management of an EV fleet to deliver flexibility to the electric power
system
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Context

Objectives for reduction of CO2 emissions has driven the deployment of electric mobility with
both the full electric vehicles and plug-in hybrid vehicles. Presently, the electrical distribution
operators must connect more renewable sources and more charging systems while
minimizing the reinforcement costs. Large integration of these distributed resources is
physically limited by the operational constraints: thermal limits of the equipment, and voltage
limits. The control of the flexible demand and the use of storage devices could enable a reliable
grid operation with lower reinforcement costs.

If the valorization of the load flexibility for the global balancing (between generation and
demand) is already used by the transmission system operators (through the participation of
aggregators to reserve markets), it is much more complicated at the scale of the distribution
grids: (i) the flexibility value depends on the load location from the constraint, and (ii) the lack
of organized valorization markets as they exist for the global balancing.

Plug-in EV are seen as a solution with a great potential as it can be easily shift to the best
hours, and the future V2X technology will enable a more dynamic control of an EV fleet to
mitigate constraints in distribution grids.

Project

A first step toward a smart integration of EV in smart distribution grids has been proposed in
[1] and [2], but much work has to be done to assess the contribution of EVs in case of large
renewable energy sources integration. in this work, the scope of radial MV grid have been
considered, and a toolbox has been developed to build large MV networks from French public
data.

The objective of the project is to develop an EV fleet model that would be controlled for
delivering flexibility services to a DSO. Optimization of the services could be modelled as in [3]
with stationary batteries. An EV fleet can be seen as a virtual stationary storage and it could
partially prevent the installation of stationary batteries. In case of constraints, P(U) control
curve can be proposed and compared with more optimal strategies. As the availability of EV
is uncertain, a probabilistic approach can be required.
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