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A Simplified Structure of Four-quadrant Cascade Multilevel Inverter Based on

Virtual-flux-linkage Direct Power Control Strategy

WU Feng-jiang, LIU Da-wei, SUN Li, ZHAO Ke
(Department of Electrical Enginceering, Harbin Institute of Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT : Traditional four-quadrant cascade multi-level
inverter (FCMI) that consisted of a few four-quadrant power
cells needs so many sensors and filter inductors that makes the
system volume and cost increase remarkably. Through
combining the PWM rectifier based on virtual-flux-linkage
direct power control strategy (VF-DPC) with traditional H

bridge inverter, a novel simplifed structure of FCMI is proposed.

The active and reactive power can be calculated through the
virtual flux linkage, then the AC voltage sensors are not needed
and the differential calculus of input current is avoided. By
increasing the inductance of input transformer properly, the
function of filter is realized, thus the filter inductances of power
cells are removed. The proposed simplified structure has the
merits: smaller volume, fewer sensors, stronger ant-jamming
ability, bidirectional power flowing freely, lower harmonic of
both input and output currents. The simulation and experimental

results indicate its validity and feasibility.

KEY WORDS: cascade inverter; four-quadrant; virtual-flux-
linkage direct power control; carried phase-shifted sinusoidal

pulse width
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Fig.1 Topology of cascade multi-level inverter
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Fig.2 Simple structure of four-quadrant power cell
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