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Fig.7 Simulative waveforms with decoupling control
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Double-frequency power decoupling control strategy of series / parallel side of
three-phase UPQC
LI Yuteng',WU Xuezhi',TANG Fen',CHEN Ning®,LIU Zhiqi',ZHANG Quanbao'
(1. National Energy Active Distribution Network Technology Research Center,Beijing Jiaotong University,

Beijing 100044, China;2. Beijing Shengyun Energy Technology Co.,Ltd.,Beijing 101320, China)
Abstract: When three-phase unified power quality conditioner(UPQC) compensates AC unbalanced grid vol-
tage, the double-frequency power generated by the series converter is coupled to the DC bus and further
flows into the shunt converter,which affects the power supply quality of sensitive load and the grid connec-
tion effect. Aiming at this issue,a double-frequency power decoupling link is added to the voltage loop of
shunt converter to realize the parallel active power decoupling control and meet the requirements of pulsa-
ting power suppression. The series converter instantaneous active current feed-forward link,which filters out
the double-frequency component, is introduced into the current loop to speed up the dynamic response of
shunt converter to the compensation sudden change at UPQC series side without introducing new negative
sequence components. Through the small signal modeling analysis, the appropriate control parameters are
selected, and the coupling effect of the double-frequency power of UPQC series side on the parallel side is
suppressed without increasing the complexity of the circuit. The steady-state performance of the system is
guaranteed and the disturbance resistance of the DC bus voltage is improved. The simulative and experi-
mental results verify the effectiveness of the proposed control strategy.
Key words: unified power quality conditioner;double-frequency power decoupling;impedance characteristics;

unbalanced grid voltage;electric converters



