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Abstract 

[bookmark: _GoBack]This work focuses on improving the reliability and efficiency of photovoltaic systems in order to make this technology more competitive in different applications such nano-satellite power and hydrogen production. For this purpose, The PV system is adapted to the load via a matching stage equipped with a MPPT control which controls the energy converters. In this respect, we used two MPPT maximum power tracking commands (P&O and InCon) which are further modified and improved. In particular, it involves using a variable step in the iterations and providing them with an acceleration mechanism. Simulation and experimental results show that these two properties introduced on the two algorithms have ensured good PPM tracking, despite changing weather conditions with fast response time and increased accuracy. In addition, we have exploited the optimized energy produced by photovoltaic in the production of hydrogen by electrolysis. We enhanced the solar hydrogen production by adapting the PV to the electrolysis by a DC/DC energy converter controlled by the improved InCon algorithm to transfer the maximum power produced by the PV to the electrolysis. On the other hand, we controlled the flow of water that must be injected into the electrolysis taking into account the power available and transferred by the PV. In another part of the exploitation of PV energy, we used it in the power supply of a nano-satellite in space. We equipped this nano-satellite with PV solar cells controlled by the optimized P&O command. 
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