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Abstract

The solar energy is considered one of the most important alternative
and renewable energy sources that modern societies seek to utilize for
electricity generation. Despite its vast availability and low environmental
impact, the efficiency of solar systems remains relatively low due to
environmental variations such as solar irradiance and temperature changes.
In light of this low efficiency, this research aims to study and analyze a
comparison between two controllers: fuzzy logic controller and
incremental conductance (IC) controller in tracking the maximum power
point (MPPT) for photovoltaic systems. Additionally, the study
investigates charge controllers, namely MPPT and PWM, comparing them
along with a study on DC-DC converters to enhance the efficiency of the
photovoltaic system.

The results show that the MPPT charge controller is more efficient
under certain conditions due to its ability to accurately determine the
maximum power point of solar panels compared to the PWM charge
controller, which remains effective in many other applications.

The Buck Converter is found to be the most efficient among DC-DC
converters due to its ability to achieve high stability at high duty cycle
values

MATLAB/Simulink software was utilized to execute simulations to
study the impact of using fuzzy logic control and incremental conductance
(IC) techniques in tracking the maximum power point (MPPT) in solar
energy systems. The results indicate that the IC technique achieves
efficiency in tracking the maximum power point but lacks accuracy and
speed compared to the fuzzy logic technique. On the other hand, the fuzzy
logic technique demonstrates superior performance due to its fast response
time, accuracy, and adaptability to weather changes. These findings
suggest that fuzzy logic control provides better performance for solar
energy systems.

Keywords: Photovoltaic system, maximum power point tracking
(MPPT), incremental conductance (IC), fuzzy logic, DC-DC buck
converter.
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