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Design of brushless DC motor drive system for flywheel energy storage system

LI Yue-xi, WANG Meng, ZHU Chang-sheng
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Flywheel energy storage is a kind of highly efficient energy storage technology. Energy converter is an important part of flywheel
energy storage system (FESS), and has a significant effect on the reliability and efficiency of the FESS. Aiming at driving the permanent
magnet brushless DC (BLDC) motor/generator in a FESS, based on BLDC motor/generator drive theories, the drive system of permanent
magnet BLDC motor/ generator was constructed using a DSP chip as controller and an IPM as main circuits. And then the drive system was
modeled in Matlab/Simulink, and its performance was simulated. The problem of that the currents increased too slowly in motor/generator
during PWM was proposed and solved. Finally, the drive system was fabricated. The motor/generator was driven to 10 500 r/min, and then
operated in generator mode successfully in the test. The results indicate the reliability of the drive system.

Key words: flywheel energy storage system( FESS) ; permanent magnet brushless DC motor; drive system
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