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Experimental Verification of a 50kVA, 125A High-frequency AC to DC Power Converter
Using a Three-phase to Single-phase Matrix Converter
Yoshiya Ohnuma, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a simple control method for a high frequency AC to DC power converter using a three phase to single

phase power converter. The type of converter does not require a large reactor and large smoothing capacitors in the DC link part.

However usual control methods are complex because the matrix converter must control both input and output waveforms
directly. Therefore the virtual AC/DC/AC conversion method is applied in order to simplification. In addition, space vector
modulation strategy and commutation failure compensation method for the converter are proposed. In this paper, the
fundamental operations of the converter are confirmed by 50kVA, 125A experimental results. Then, 6.22% of the input current

THD and 91.38% of the conversion efficiency are obtained.
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Fig. 1. AC-DC converter with PWM rectifier and Inverter.
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Fig. 2. AC-DC converter with matrix converter.
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Fig.7 Control blocks diagrams.
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Fig.9 Total harmonic distortion of input current.
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=
o
o

Input power facto

©
o
T

Efficiency

o]
o
T

~
o
T

| ' | ' | ' | '
10 20 30 40 50
Output power [kW]

Efficiency and input power factor [%]

Fig.10 Efficiency and power factor.
SRR TE 5,
6. F&H

AFSCCI, BEEIEE AN Z AWz EERE AC Y v
JaunN—F%, ZMEHE~ M) vy 7 R = EK L
72 L, {48 ACIDCIAC A K OZERI~ Y MVEF TR %
WHT D Z & TRERAA v T TR — EHRIZH )
TEDHIMEERIRE L, £/, WWRRICRAT DRz
EIRIZOWTIRE L, ERICBIT ZMREEICRBWT, T
TEHRKE, A SR THD6.22% D IEI Z el L=, 5% D
EE LT, AJ) - BATEREFDO S bl blE, AT \E
OB, fEREIRE ORBHRE 21T TETH D,
B, AWFFEO LA 21 4B pE T e B 2 D
XHEEZITTRY, BREMIEHOBEZRLET,

X ik

1) WHREHT AT LTBIT D ERGEEREEMEES - [RIHEAAR
BN AT DB D EFAGEREONJEEIM ) B, No. 1215,
(2011)

(2) S. Manias + P. D. Ziogas : [A Nobel Sinewave Method in AC to DC
Converter with High-Frequency Transformer] IEEE PESC, 1985

(3) fmdE - H - HHE - b [REAEMK Y 27 AC-DC = =2 DT
HIEIE ] #ESEE D, Vol.111, No.5, pp.525-533(1990)

(4 GROR- VR - KR -l T U T R 53U AV 2 AR AC/IDCIAC
EWFRIZL D~ b)) v 7 2Aa =2 OHflHE] B D, 124
%595, 457-463(2004)

(5)  GFI - AR - AR TAR AT LA AT A VN T AR SR )
A R—2O@EFEb) B D, 127 % 8 &, 822-828 (2007)

6) g FE T Y vy 7 R N— 2 ORI GTOWE] B
D, Vol. 127, No. 8, pp.829-836 (2007)




