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Fig.1 4-channel staircase converter
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Multi-channel three-phase converter based on phase-shift space vector modulation

CHEN Wan,XIE Shaojun,ZHU Zhe, LI Lei
(College of Automation Engineering,Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract.: Based on the traditional staircase converter,a multi-channel three-phase grid-connected converter

with phase-shift control plus STS-SVM (Sample-Time-Staggered Space Vector Modulation) is presented,which

is composed of multiple staircase converters with same structure. The switching signal of one staircase

converter is obtained by the STS-SVM while the switching signal for other staircase converters are obtained

in turn by phase shifting of a certain angle. High order harmonics of its output voltage is greatly suppressed

by superposing the outputs of all staircase converters at AC side,thus the grid-connecting current of high

quality can be obtained by connecting a very small filter at grid side. The mathematical model of the

presented multi-channel converter is studied and its direct current control strategy is given. A 16-channel

medium-frequency PWM (Pulse Width Modulation) converter is developed and its experimental results show

that,it has the advantages of low switching frequency,high quality grid-connecting current,quick response

speed and controllable power factor.

Key words: staircase converter; three-phase grid-connected converter; sample-time-staggered space vector

modulation; phase-shift control; electric current control; electric converters



