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SVPWAM strategy of three-level direct matrix converter
CHENG Qiming' ,CHEN Lu',CHENG Yinman®,LI Tao',SUN Weisha'

(1. College of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China ;

2. North Power Supply Branch,State Grid Shanghai Electric Power Company , Shanghai 200041, China)
Abstract ; Compared with conventional MCs( Matrix Converters) , TLDMC ( Three-Level Direct Matrix Converter) can
reduce the output voltage total harmonic distortion and switching stress. On the other hand ,the TLDMC is advanta-
geous to the existing multi-level AC-DC-AC converter in terms of reduced switching count and lowered losses. The
SVPWAM ( Space Vector Pulse Width Amplitude Modulation) for TLDMC is presented. By eliminating the zero vec-
tor of each sector,the switching frequency can be reduced and the voltage transfer ratio can be improved. According
to the topology of TLDMC,the indirect space vector modulation is demonstrated. For the modulation of TLDMC , the
zero vector modulation of virtual rectifier is improved to SVPWAM, and VSVPWM ( Virtual Space Vector Pulse
Width Modulation) is employed in the virtual inverters. Finally,simulative and experimental results verify the effec-
tiveness of the proposed approach.

Key words : Three-Level Direct Matrix Converter ( TLDMC) ; virtual rectifier converter; Space Vector Pulse Width
Amplitude Modulation( SVPWAM) ; Virtual Space Vector Pulse Width Modulation( VSVPWM)
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Full bridge converter with phase-shifted control active rectifier
ZHAO Qinglin, LI Kunlun, LIU Wei, WANG Yujie, WANG Deyu
(Key Laboratory of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
College of Electrical Engineering, Yanshan University , Qinhuangdao 066004 , China )

Abstract : The output rectifier diodes suffer a high voltage spike resulted by the reverse recovery of the rectifier dio-
des in the PSCAR-FB ( Phase-Shifted Control Active Rectification Full Bridge) converter, which increases the
voltage stress of the secondary switches and diodes. In order to solve the above problem,an auxiliary network with
one resonant inductor and two clamping diodes is introduced in the primary side. The working principle and steady-
state characteristics of the improved converter are analyzed in detail ,and the specific design method of main parame-
ters is given. On this basis,a 1.25 kW experimental prototype is built and tested. The experimental results verify the
feasibility of the proposed method.

Key words: electric converters ; phase-shifted control ; active rectifier; soft-switching ; clamping diode ; parameter de-
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Vvo 0 0 0
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Fig.B1 Photo of experimental platform
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Fig.B2 Hardware results for different voltage gain (0.3 and 0.866)
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