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Abstract: The simulation-based analysis of a brushless DC (BLDC) motor system for electric vehicle 

applications is presented in this paper. With MATLAB Simulink and Simscape Electrical as models, the 

paper focuses more on software and design elements. A 72V battery pack, a three-phase inverter that 

powers the BLDC motor, and a buck converter for voltage control are all integrated into the system.A 

cascade control architecture with proportional-integral (PI) controllers regulates speed and voltage, 

targeting precise operation. Rotor speed analysis. The battery state of charge (SOC) exhibits a non-

linear decrease, reflecting voltage-based estimation limitations compared to ideal linear discharge. 

Power electronics design for the charger is supported by EASYEDA PCB Design software. The study 

underscores the need for optimized PI tuning and advanced SOC estimation to enhance system reliability 
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