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Fig.1 Structure of UPQC for microgrid
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Fig.5 Charging circuit from photovoltaic cell to supercapacitors
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United power quality conditioner based on supercapacitor for microgird
JIANG Wei,CHEN Wu,HU Renjie
(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: A UPQC(United Power Quality Conditioner) is proposed for microgird, which is composed of
supercapacitor, photovoltaic  modules, Boost-Buck  DC/DC  converter, bidirectional DC/DC  converter,shunt
inverter and energy management system. lts structure is analyzed and it is proposed to generate the control
instruction according to different power quality problems for grid-connected UPQC. The connecting module
between supercapacitor and shunt inverter and the power charging module of supercapaciter are designed.
The simulative results verify that,the proposed UPQC takes full advantage of the redundant power of
photovoltaic cells and the rapid response capability of supercapacitors to solve various power quality
problems of microgrid.

Key words: microgird; photovoltaic cells; supercapacitor; energy storage; united power quality conditioner;
power quality
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Tri-state PCCM CUK PFC converter with low output-voltage ripple
ZHANG Fei, XU Jianping,SHU Lisan,DONG Zheng
(Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle,Ministry of Education,
School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: A kind of tri-state PCCM(Pseudo Continuous Conduction Mode) CUK PFC(Power Factor Correction)
converter with low output-voltage ripple and its control strategy are proposed. By connecting a power switch
in series with the CUK capacitor,three operating states of capacitor voltage are obtained within a switching
cycle,resulting in low output-voltage ripple and fast dynamic load response. The operating principle of tri-
state PCCM CUK PFC converter is analyzed and verified by simulation. The experimental results of a 200 W
prototype show that the tri-state PCCM CUK PFC converter has high power factor,low output-voltage ripple
and fast dynamic response.

Key words: power factor correction; electric converters; dynamic response; low output-voltage ripple; pseudo

continuous conduction mode
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