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A Basic Verification of Simplified Five-level PWM Rectifier for Aircraft Power-supply
Yuichi Noge, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper proposes a new topology of the multilevel PWM rectifier for an aircraft power supply systems. The proposed circuit

is combined a diode clump type topology with a flying capacitor type topology. The proposed circuit only uses 4 switches per leg

in spite of five-level output voltage levels. Additionally, the proposed circuit can use lower blocking voltage MOSFET because a

switch voltage keeps 1/4Vy, as same as conventional five-level topology. This paper describes the feature of the proposed

topology and the corresponding method of the high input frequency. Finally, the basic operation of the proposed method is

confirmed by simulation results.
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Fig. 1. Conventional circuits. (single leg)
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Table 2. Comparing of device number.
Diode Flying Proposed
clamp capacitor circuit
Switch 24 24 12
Diode 60 24 36
Capacitor 4 30 13
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Table 1. Switching patterns
No. Vin. Flyir}g Output On §tate

polarity | capacitor voltage switch
1 - +1/2Vye N
2 . Discharge +1/4V, Si, 83
3 Charge +1/4V, S5, Sy
4 - +0 S5, Sy
5 - -0 S1, S,
6 Charge -1/4Vy, Si, S3
7 ) Discharge -1/4Vy, S5, Sy
8 - =12V S5, Sy
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Fig. 3. Control block diagram
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Fig.5 Example of switching sequence error

£33 vIalb—TarnRTA—H
Table 3. Simulation parameters
Output power 1 [kW]
Input AC voltage 200 [V]
Input frequency 800 [Hz]
Switching frequency 50 [kHz]
DC output voltage command 320 [V]
Load resistance 100 [Q]
Input inductor 1 [mH]
Flying capacitor 47 [uF]
Clamping capacitor 100 [pF]
DC link capacitor 220 [uF]
S
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Fig.6 Input current THD against current controller

bandwidth.
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Fig.7 Relation between input current THD and controller delay
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Fig.8 Voltage sweep of input voltage.
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Fig.9 Frequency sweep of input voltage.
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