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Fig.1 Configuration of DC distribution network
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Voltage fluctuation suppression of DC distribution network based on
controllable load and battery energy storage
ZHU Xiaorong, CHEN Chaogian
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University, Baoding 071003, China)
Abstract: In order to suppress the voltage fluctuation in DC distribution network,a comprehensive control
strategy based on controllable load and BESS (Battery Energy Storage System) is proposed. The factors
influencing the DC voltage fluctuation are analyzed specifically, including the variation of distributed power
output, load, line parameter and distributed power access location. When the voltage fluctuation is small, the
controllable load can be used to suppress the DC voltage fluctuation,which can reduce the capacity of the
battery and its charging and discharging times so as to improve the economy of BESS. When the voltage
fluctuation is big,due to the limited capacity of the controllable load,the comprehensive control is required
with BESS and their parameters are designed. The feedforward control based on disturbance observer is
applied to reduce the DC voltage transient fluctuation. The model of DC distribution network is built with
MATLAB / Simulink, and the time-domain simulative results show that the proposed comprehensive control
strategy can suppress the DC voltage fluctuation caused by the above factors and improve the power quality
of each node in DC distribution network.
Key words: DC distribution network; power quality; voltage fluctuation; controllable load; battery energy sto-

rage; parameter design;disturbance observer
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Power control and mode switching method of power electronic
transformer in AC / DC hybrid microgrid
LI Junjie',WU Zaijun', YANG Shihui’, LU Zhenyu',LIU Haijun’*,SHEN Yu®
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. Global Energy Interconnection Research Institute Co.,Ltd.,Beijing 102209, China;
3. State Grid Jibei Electric Power Company, Beijing 100053, China)
Abstract: The power control and mode switching method of power electronic transformer in AC / DC hybrid
microgrid are proposed. For the islanded mode of AC / DC hybrid microgird,a droop control method of sur-
plus power is presented to guarantee the mutual support of AC /DC system. In order to realize seamless
switching of power electronic transformer under different operation modes, the different operation modes are
integrated into one function loop,so as to reduce the transient impact efficiently during the mode switching
process. The simulative results show that the proposed power control strategy can not only avoid the over
coupling of AC and DC buses,but also provide some mutual support for AC/DC hybrid microgrid. Moreover,
the proposed mode switching method can improve the transient characteristics while maintaining the stability
performance unchanged.

Key words:hybrid microgrid;power electronic transformer;droop control;mode switching;power control
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