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Fig.1 Main circuit of bi-directional power conversion system based on LCL filter
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Fig.2 Mathematical model of LCL filter in

dq coordinates
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Fig.3 Bode diagrams of L-type and LCL filter
with same inductance
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Fig.4 Block diagram of overall system control
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Fig.5 Block diagram of outer grid-connecting current control loop and inner capacitor current control loop
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Fig.10 Grid-connecting current waveform
and its THD analysis
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Bi-directional power conversion system based on LCL filter

YE Shuguang',HU Rui?,LIU Zhao', WANG Shuhui',DENG Haibo',ZHANG Qian'
(1. King Source,Nanjing 210018,China;2. Shanghai Electric Power Industrial Co.,Ltd.,Shanghai 200433, China)
Abstract: When the more prevailing LCL filter is adopted in mid/high-power grid-connection system,special

control strategy should be applied to suppress the resonant peak caused by it. A low-cost dual-loop strategy

of the inner filter capacitor current control loop and the outer grid-connecting current control loop is

proposed for bi-directional power conversion system,which is thoroughly discussed in three aspects:main

circuit parameter design,controller parameter design and controller performance analysis. A parameter design

method of inner-first-outer-last is given and a prototype of 50 kW bi-directional power conversion system is

built. Experimental results verify that,the proposed control strategy ensures the stable operation of LCL filter

and reduces the harmonic of grid-connecting current.

Key words: bi-directional power conversion system; electric filters; double-loop control; grid-connected

inverter; electric current control



