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Repetitive current control of three-phase four-switch APF
for high-speed railway
WANG Guo,ZHOU Mo,CHANG Wenhuan
(School of Automation & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to solve the power quality problems existing in the high-speed electrified railway,such
as high-order harmonics,negative-sequence current,etc.,based on the precondition of reduced cost,it is
proposed to apply the three-phase four-switch APF(Active Power Filter) in the power quality compensation. The
topological structure and mathematical model of three-phase four-switch APF are analyzed and the repetitive
control is applied in its output voltage control to improve its tracking accuracy and compensation effect.
According to the load characteristics of high-speed electrified railway,the design of improved repetitive
controller and its stability analysis method are given. The results of MATLAB simulation show that the
improved repetitive controller can effectively improve the compensation accuracy and dynamic performance of
three-phase four-switch APF.

Key words: high-speed railway; power quality; three-phase four-switch; electric filters; repetitive control;

design
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Optimal design of indirect space-vector over-modulation strategy

for inverter stage of matrix converter
ZHANG Xiaofeng',XIA Yihui',QIAO Mingzhong',DU Chengdong*,ZHU Peng' , WEI Yongqing'
(1. College of Electrical Engineering,Naval University of Engineering, Wuhan 430033, China;
2. Navy Military Representative Department Resident in Hudong-Zhonghua Shipbuilding Co.,Ltd.,
Shanghai 201206, China)
Abstract: An improved over-modulation strategy is proposed to avoid the big output voltage error and high
THD (Total Harmonic Distortion) of traditional multi-orbit vector weighted over-modulation strategy ,which
respectively reduces the weights of the hexagon vector and basic vector in the reference voltage vector for
over-modulation Region I and Region II. The theoretic analysis on the fundamental amplitude and THD of
the output voltages by the traditional and proposed over-modulation strategies shows that the output voltage
error and THD by the proposed strategy are smaller. The output performance of matrix converter is simulated
and tested with the traditional and proposed over-modulation strategies respectively and results show that,the
proposed strategy effectively reduces the difference between expected and real output voltages and the output
voltage THD ,verifying the correctness of theoretical analysis and the feasibility of the proposed strategy.
Key words: matrix converter; multi-orbit vector; basic vector; hexagon vector; total harmonic distortion;

output voltage error
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