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The main objective of this study is to determine if concentrated solar power (CSP) plants with thermal energy
storage (TES) are still economically viable when put in competition with PV systems and batteries for a large scale
power generation in a global grid setting. Towards this goal, an optimization-based framework is implemented and
exploited to identify the best combination of generation means among CSP, PV and battery to satisfy a chosen
electricity demands while minimizing the levelized total system cost (LTSC). This thesis will mainly focus on a
methodology to optimize the sizing of installations and the generation of electricity. The type of concentrated
solar power used for this study is the parabolic trough which is, as of today, the most common and mature of
all concentrated solar power plant. In order to tackle the complexity of modelling the CSP and to reduce the
computation time of the optimization problem, the sizing and the generation of the CSP and PV are optimized
through a hybrid heuristic technique. Indeed, from the results of simulation of a software specialized in renewable
energy project, the System Advisor Model (SAM), a model using linear equations will be implemented on a python
code able to solve optimization problems. The configuration of the system considers Kôm Ombo in Egypt as the
installation site and the Belgium electricity demand as load. Results of the optimization show that the LCOE,
the levelized cost of electricity, decreases when CSP is added to the PV-battery system. Within an investment
horizon of 25 years, the LCOE drops from 110.20 $/MWh using only PVs and battery to 77.74 $/MWh for the
most realistic setting. The LCOE decrease is achieved by taking advantage of the TES of the CSP which allow to
generate electricity several hours after collecting energy through the solar field. These results clearly show that,
under realistic capacity and cost assumptions, CSP may still be economically viable today, in particular by designing
a system in which CSP and PV-battery systems play a complementary role.
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