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Short description of possible research topics for a PhD:

This research project aims at developing a decision tool that proposes various multi-energy
mix compromises (electric, photovoltaic, wind, thermic, hydraulic, nuclear...) able to ensure
autonomy for a given territory and optimizes environmental, technical and economic
objectives, taking into account the life cycle of the mix.

Most energy optimization studies focus either on the modelling / dimensioning of a single
energy system, or on long term global prospective studies of single energy mix like MARKAL-
TIMES models who ignores most of the physical parameters. This work aims at developing a
microgrid model of energy mix using aggregated energy models of each production, storage
and grid technology, based on technological parameters that represent each device on its global
life cycle. The use of metaheuristic optimization methods will result in a decision-support tool
that provides a wide range of energy mix defined by technological parameters, improving
objectives like the global energy consumption, gases emissions and cost.

Previous works from our research team have developed a microgrid model that mainly focuses
on the operating phase [1]. The main goal of this PhD is to improve this existing innovative tool
with the life cycle of the energy mix and assesse its global environmental and economic impact.

Required background of the student: Energetics, Engineering, Computer science
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