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Control Strategy Analysis of Four Quadrant Inverter Without Electrolytic Capacitor
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Abstract: In view of the shortcomings of the traditional four quadrant inverter DC bus with large electrolytic
capacitance, taking the elevator frequency conversion system as the research object, the feasibility of using small
film capacitance for bus capacitance was analyzed, and the double loop control strategy of the grid side converter
was studied. High-order LCL filter was adopted in the grid side converter to better suppress the high-order harmonics
of grid connected current. The control strategies of current loop and voltage loop were mainly discussed. PIR
controller was used in current loop to ensure that the total harmonic of grid connected current meets the grid
connected requirements. PI control and power feed-forward control were used in voltage loop to improve the
stability of the system when the small bus capacitance was applied. In view of the above control strategy, a discrete
Matlab simulation model was built, and an experimental platform was further built. The correctness of the proposed
control strategy was verified by simulation and experiment.
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Fig.1 Topology of uncontrolled rectifier converter
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Fig.2 Topology of grid side converter
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Fig.3 Control block diagram of d-axis current loop
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