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Controlled photovoltaic System diagram
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Description of the system

DC/DC Boost Converter circuit modes
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Control Design of MPPT 

Perturb and Observe
Incremental Conductance
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Fuzzy Logic

Controller rules based on fuzzy logic
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Model mathematic of FCS-MPC 
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Parameters

PID Controller MPC Controller

Pressure Pressure

Overshoot [%] 1.25 3.75

Settling time [s] 188 55

Steady-state error [bar] 3.1x10-3 5.92x10-5
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In this work, four MPPT-based control algorithms are compared with each other so that the PV array captures the

greatest energy. The algorithms evaluated are Perturb and Observe, Incremental Conductance, Fuzzy Logic Control, And

Predictive Control Based On Finite Control Set Model in different irradiance scenarios.

The FCS MPC control algorithm has shown better performance concerning a degree of similarity to the ideal value of

99.99%, which is higher than the other controllers. However, this controller presents a higher computational burden than

other controllers; it is about 327.82μs and 259.31μs in both cases of the irradiance profile tested, P&O has 0.81μs, and

the computational burden of INC is 0.46μs. Traditional algorithms like P&O have a degree of similarity to the ideal of

99,85%, and INC shows a degree of similarity to the ideal of 99,89%. FLC controller offers a lower efficiency than the

different algorithms; however, it improves the photovoltaic system's stability and its time computational is not far from

conventional algorithms.


