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(57) Abstract : 
The Fuzzy Logic Control (FLC) based droop controller is a smart system to improve the stability and performance of microgrids small power systems that can work 
alone or with the main grid. Traditional droop control shares power among sources like solar panels or wind turbines by tweaking voltage and frequency, but it can 
cause instability during sudden load changes. The FLC-based controller uses fuzzy logic, which acts like human decision-making, to adjust droop settings in real-time 
based on voltage or power differences. This leads to better power sharing, fewer fluctuations, and a more stable microgrid, even with unpredictable renewable energy. 
Tested in MATLAB/Simulink, it stabilizes the system faster 0.3 seconds vs. 0.35 seconds, cuts voltage spikes by up to 60%, and ensures accurate power distribution. 
This makes it ideal for modern microgrids, offering reliable power quality and robustness.  
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