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Summary:  
  
    This thesis presents an optimal design of a smart power grid based on distributed 
renewable energy generation, especially photovoltaic (PV) and wind turbines (WT). 
This includes optimal allocation and sizing to minimize the total power losses, 
minimize the total investment cost and improve the voltage stability. This thesis also 
proposes an advanced smart control for PV and WT systems aiming to track the 
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quality. Finally, dynamic modeling and simulation is presented to monitor the 
proposed systems and its mutual interactions to the tested power network. 
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