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An Enhanced MPPT Method
CombiningFractional-Order and Fuzzy Logic
PIDController for a Photovoltaic-Wire
Feeder System (PV-WFYS)

N. Hamouda, B. Babes, A. Boutaghane, S. Kahla, B. TALBI

Abstract: The use of photovoltaic (PV) module as a power source for wirefeeder systems (WFSs) of arc welding machines is one of
the promisingdomains in the solar PV applications. This paper provides a new kind of weldingWFS and investigates the PV
penetrated power systems. The considered systemconsists of a PV module, a DC-DC buck converter, and PMDC motor. Thepower
of the PV-WFS can be widely enhanced by using a Fractiona-orderFuzzy PID (FO-Fuzzy-PID) controller based P& O MPPT
algorithm. In thiswork, a FO-Fuzzy-PID controller is also proposed for PMDC motor drivenWFS. This will lead consequently to
optimize the mechanical motor speed of theWFS. The dynamic response of the PV-WFS relies upon the parameters of
theseFO-Fuzzy-PID controllers, which are optimized by using Particle SwarmOptimization (PSO) algorithm. Simulation results
found are satisfactory andprove the stability, accuracy and dynamic response of the synthesized optimizedwire feeder regulating
system and the proposed intelligent MPPT a gorithm.
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