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Three-Phase Isolated Capacitorless Converter
Based on Matrix Converter

Hyoung Ju Lee, Soo Yong Chae, and Soon Chan Hong
School of Electronics and Electrical Engineering, Dankook University
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Fig. 1 Proposed three-phase isolated capacitorless converter
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Fig. 2 Sector selection
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Table 1 Switch operations at each mode

Model | R »S QP QPs ON Mode7 | R > S QN,, QN; ON

Mode2 | R —T QP,. QP, ON | Mode & | R —T QN QN, ON

Mode3 | S—T QP,. QPs ON | Mode 9 | S —T QN QN5 ON

Mode4 | S—R | QP QP; ON |[Mode10 | S —R | QN QNs ON

Mode5 | TR | QP;. QP, ON [Modec 1l | T —R | QN QNg ON

Mode 6 s QP;, QPs ON Mode 12 r oS QN5 QNg ON
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Table 2 Modes at each sector

L(+) S =) 34

Sector 1 Mode 1, Mode 2 Mode 7, Mode 8

Sector 2 Mode 2, Mode 3 Mode 8, Mode 9

Scctor 3 Modc 3, Modc 4 Modc 9, Modc 10

Sector 4 Mode 4, Mode 5 Mode 10, Mode 11

Sector 5 Mode 5, Mode 6 Mode 11, Mode 12

Sector 6 Mode 6, Mode 1 Mode 12, Mode 7
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Table 3 Simulation parameters

Parameter Value Parameter Value

Input Voltage(Vin) 220[Vrms][Turn Ratio(N1/N2) 04
Switching Frequency(fsw) | 20[kHz] [Inductance 100[uH]
Output Power(Po) 5[kW] |Capacitance 6600[uF]
Output Voltage(Vo) 450[V]
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Fig. 3 Gate signals of the proposed converter
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Fig. 4 Simulation results
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