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Induction Heating Applied to Three-Phase to Single Phase Matrix Converter
Akiyoshi Kosugi®, (Nagaoka University of Technology)
Toshihiko Noguchi, (Shizuoka University)
Daichi Hiraishi, Kazushi Ichikawa, (Denki Kogyo Company, Limited)

This paper describes an application of an induction heating applied to a matrix converter. The matrix converter generates 200 kHz
single-phase current to excite the High-frequency transformer from a three-phase utility power source. Computer simulation results

demonstrate an excellent performance of generating 200 kHz matrix converter output and delivering stable 2.3 kW output.
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Fig. 1. Three-phase to single-phase matrix converter.
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Fig. 2. Voltage vector of three-phase to single-phase matrix converter.
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Fig. 3. Main circuit configuration.
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Fig. 4. Block diagram of input current control.
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(a)Positive current-source rectifier. (b) Negative current-source rectifier.
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Fig. 5. Operation of three-phase to single-phase matrix
converter
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Fig. 6. DC Excitation canceller.
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Table 1. Switching-state table of three-phase to single-phase matrix converter.
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(a) Normally operation. (b) DC excitations cancel operation.
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Fig. 7. DC excitations cancel operation.
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Fig. 8. Selection of freewheeling phase.
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(b) Enlarged waveform Carr, Vo, and igy.
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Fig. 9. Simulation results.
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Table 2. Parameters for main circuit

Input Voltage 3¢, 200V, 60 Hz
) Li=0.6 mH
LC Filter
C=50uF
R=0324Q,L=7186uH
Load
2.3 kW
Output Resonant Capacitor C=89.2nF
Output Frequency 200 kHz
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Fig. 10. Simulation results of DC excitations cancel operation.

4. OO0

oOoo0Oo00obOOoOoooOoOooOOoOobD/mooboooDo
gooooooboobooboobobobooboobo
oooboDooooooOooboOoobooo 23kwooog
oboobooobsesl1wdoon THDDO 321% 00000

d d

(0) 0000000000000 0000000000000000
000000000000000 180 000000000000
00000000 sPC-06-72(2006)

(O) Somnida Ratanapanachote, Han Ju Cha, and Prasad N. Enjeti : "A
Digitally Controlled Switch Mode Power Supply Based on Matrix
Converter”, IEEE Trans. on Power. VOL. 21, NO. 1, January 2006

(0) 00 00000 00MOo00o0o00o0o000ooooooooon
0000000000000 000000 190 Do0ooooo
000 SPC-07-49(2007)

(0) 000000000 mMooOoPWMOOOO0OOOOOOOOOOO
0000000000000 0000 D140 12 0 [p.p.1249-1256
(1994)

(0) 0000000 00000000000 MOooo00 PwMOO
0000000000000 oo0oUoo0mooo bonrog
40 0 p.p. 420-426 (1997)

404



