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Abstract: The paper introduces a study focused on the behavior analysis and performance
control of a hybrid power system (HPS) comprising two renewable energy sources:
photovoltaic and wind systems connected to a continuous bus. The investigation encompasses
two main aspects: control strategies and maximizing the utilization of renewable resources.
Given the inherent fluctuation of renewable resources, there exists a risk of compromising
energy efficiency concerning specific demand requirements. Therefore, in pursuit of
maximizing the efficiency of the renewable energy system, it becomes imperative to implement
methods for tracking the maximum power point of the input sources, a task undertaken within
the MATLAB/Simulink platform.

To enhance the efficiency of photovoltaic energy conversion, a Maximum Power Point Tracker
(MPPT) utilizing perturb and observe set theory is proposed. This approach is grounded in
linguistic rules applied to control the step-up converter for MPPT purposes. In the case of the
wind system, optimization is achieved by considering the optimal power curve as the load
characteristic, incorporating knowledge of the turbine characteristic Cp (A).
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