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Analysis and Research of Back-to-back Converter Control Strategy for Flywheel Energy Storage System
TAO Xuefeng, WU Jun,SUN Lulu,ZHOU Bei

(State Grid Xuancheng Power Supply Company , Xuancheng 242000, Anhui , China)

Abstract: The micro-grid requires the power buffer equipment. Flywheel energy storage system (FESS) can
adjust the electric power quality to support the frequency and amplitude of voltage in micro-grid quickly. To improve
the speed of dynamic response, on the basis of mathematical model of back-to-back converter, a new coordinated
control strategy which adopts outer voltage square loop and inner power loop with power feed forward compensation
was proposed. The control strategy can improve the performance of the fluctuation of DC-bus voltage, when the
FESS changes its operational state. Hence, the control strategy improve the response speed of gird-side PWM
converter to guarantee the efficiency and the performance of the FESS. The feasibility of the control strategy was
demonstrated, and both the simulation analysis and experimental test were employed to verify this new method.
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Fig.1  Back-to-back converter topology
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Fig.2  Back-to-back converter control strategy

with power feed-forward compensation
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Fig.3  Simulation waveform of the DC voltage
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Fig.4 Simulation waveforms of the micro-grid voltage and current
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Fig.5 The schematic map of back-to-back converter system





