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A Proposal of Time-Series Switching-State Matrix and
Application of Output Current Reconstruction to the Multi-Phase Inverter
Kuniyoshi Noguchi, Student Member, Toshihiko Noguchi, Member (Shizuoka University)

This paper proposes a new method of output current reconstruction of multi-phase inverter and describes the concept of

time-series switching-state matrix. The proposed method expands the way to reconstruct output current of three-phase inverter to

N-phase inverter. But, some condition that the controller can’t reconstruct the current exists due to the conversion time of AD

converter. To avoid the reconstruction fails, this paper proposes linear interpolation. First, the simulation of output current

reconstruction of five-phase inverter shows the result of linear interpolation and the effectiveness of this method. Finally, this

paper shows it is able to control the output current using the reconstructed current in d-q axis rotating frame for multi-phase

inverter.
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Fig. 1. Block diagram of three-phase inverter and controller.
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Fig. 2. Sub-harmonic PWM pattern.
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Table 1. Switching states and relationship between DC-bus current and
phase currents.
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Fig. 3. Example of PWM pattern of five-phase inverter.
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Table 2. DC currents in switching states from [to V.
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Table 3. Simulation parameters.

Power Supply Voltage 480V
Carrier Frequency 10 kHz
Reference Voltage 200V,

Reference Frequency 100 Hz

Load R=03Q, L=5mH
Acquisition Time 1 us
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Fig. 4. Reconstructed phase current wave form.
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Fig. 5. Current control block diagram.
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Table 4. Current control simulation parameters.

Power Supply Voltage 480V

Carrier Frequency 10 kHz

Reference Frequency 100 Hz

Load R=03Q, L=5mH

Acquisition Time 1 us
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(a) Current control using the phase current.
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(b) Current control using the reconstructed phase current.
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Fig. 6. Current control simulation.
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