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Fundamental Verification of Three-Phase DAB Type AC-DC Converters with Matrix Converter

Koki Yamanokuchi, Student Member, Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

This paper proposes an isolated AC-DC converter that combines a three-phase DAB converter and a matrix

converter. The proposed circuit improves efficiency by using a three-phase DAB converter to reduce the current RMS

value and zero-voltage switching. In addition, systems become smaller due to matrix converters that do not require

energy storage elements. Simulation and loss analysis of 10kW-system demonstrated that the efficiency of the

proposed circuit is superior to the conventional method under high input voltage, low output voltage, and light load

conditions due to the high RMS value of the primary side current.
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(b) Proposed circuit
Fig. 1. Three-phase DAB converter type AC-DC converter.
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Fig. 3. Input/output waveforms of three-phase DAB converter.
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Table 1. Simulation and loss analysis parameters.
Grid Line-Voltage Vy 200V
Grid Frequency fy 50 Hz
Rated Power P 10 kw
DC link Voltage Ve 375V
Output Voltage Vou 48V, 380V, 1.5 kV
PWM Rectifier & DAB Converter
Switching Frequency fow 20kHz
Matrix Converter Carrier Frequency fe 60 kHz
Filter Inductor L 254.6 uH (%Z=2%)
Filter Capacitor (Conventional, Proposal) Cy 24.87 uF, 2.76 uF
Damping Resistance (Conventional, Proposal) | Ryanp 1.280Q,24Q(£=0.2)
Boost Inductor Ly 190.09 pF
DC link Capacitor Cac 1.39 mF (H=1%)
Leakage Inductor (Conventional, Proposal) Ly 70.19 pH, 29.15 pH
Turn Ratio of Conventional Circuit X . X
(Vou : 48V, 380 V, 15 kV) Neon. | 48 V:4.618, 380 V: 0.583, 1.5 kV: 0.148
Turn Ratio of Proposed Circuit . . .
(Vou : 48 V/, 380V, 1.5 kV) Npro. | 48 V:2.977, 380 V: 0.376, 1.5 kV: 0.095
Switching Device of Primary Side (Dead Time) UF3SC065007K4S (200 ns)
48V 1 IXFX420N10T (400 ns)
Switching Device of Primary Side (Dead Time) 380 V : UF3SC065007K4S (200 ns)
1.5kV : MSC080SMA330B4 (100 ns)
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Fig. 5. Input/output waveforms of proposed circuit using ideal switch.
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Fig. 6. Input/output waveform of rated power 10 kW at V,,, =380 V.
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Fig. 7. Primary side current and Output current ripple

using ideal switch at V,,, =380 V.
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Fig. 8. Loss analysis at rated power 10 kW.
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