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Loss Evaluation of a Two-stage Boost Converter using the Neutral Point of a Motor
Daisuke ikarashi, Student Member, Jun-ichi Itoh, Member(Nagaoka University of Technology)

This paper evaluates the power loss of the proposed converter which consists of a small boost chopper and a three-phase

inverter. The chopper circuit is connected to the neutral point of the motor instead of DC link part. Then, the proposed converter

uses the leakage inductance of a motor instead of an ordinary boost-up reactor as a passive boost up component. However, the

DC input current is imposed to the phase current of the motor in the proposed circuit. Thus the proposed circuit is difficult to

separate the motor part and the inverter part power loss. A measurement method of a power loss in each part of the proposed

circuit is established and demonstrated in test circuit. The efficiency of the boost converter stage of the proposed circuit is

increased by 1.7% in compared to the conventional circuit.
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Fig. 1. Conventional circuit diagram.
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Fig. 2. Proposed circuit diagram.
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Fig. 3. Positive phase sequence equivalent circuit.
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Fig. 4. Zero phase sequence equivalent circuit.
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Fig. 5. Control block diagrams.
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Fig. 6. Power flow of the proposed circuit.
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Fig. 7. Method for measurement of the inverter losses in the

proposed circuit.
x1 ERATA—F

Table 1. Experimental parameters.

Boost
converter

Battery volatge Viattery 70[V]
Output frequency 90[Hz]
PM motor rated output 750[W]
Rated voltage 175[V]
Rated current 3.3[A]
Rated speed 1800[rpm]
Number of poles 6poles
Switching frequency 10[kHz]
Boost chopper reactor L 1.7[mH]
Zero phase inductance 1.9[mH]
Capacitor C; 1100[uF]
Capacitor C, 5.0[uF]
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DC link voltage Eq([V]: 1250 V/div]

Motér cunent Iu[A] : S[A/dlv]
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Fig. 8. Experimental result with PWM control.
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Fig. 9. Experimental result with six-step operation.
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Fig. 10. Loss analysis results in proposed circuit.
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Fig. 11. Separation of system losses.
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