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Loss Analysis of a Frequency Amplify Power Converter Using a Neutral Voltage Fluctuation

of a Square-wave Inverter and a Multiple Core Transformer

Hideto Nishiyama™, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes a frequency multiplying method, which consists of a multi-phase voltage-source inverter and a multiple

toroidal core. When a voltage-source inverter is controlled by a square wave(six-step modulation), a neutral point voltage of the

load has fluctuation. The principle of the proposed circuit uses this phenomenon. A multi-core transformer is used for load of the

inverter. This paper mentions the design of the transformer and loss analysis of the proposed circuit to clarify the validity of the

proposed power converter.
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Fig. 1. Proposed circuit
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Fig. 2. Principle of proposed method.
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Fig. 3. Top view of transformer.
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Table 1 Specification of transformer
Parameter Symbol Rating Unit
Primary Voltage V, 25 \Y
Secondary Voltage V, 50 \4
Primary Number of Turn N, 2 turns
Secodary Number of Turn N, 4 turns
Primary Frequency /1 300 kHz
Primary Frequency /> 1.5 MHz
Duty cycle D 0.5
Flux density B, 0.3 T
Cross-sectional area S 112X 10° m>
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Table 2. Simulation and experimental parameters.

Input voltage S0[V]
Switching frequency 300[kHz]
Dcad time 90[nsec]
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(b) Voltage and current waveform of a switching device.
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Fig. 4. Operation waveforms by simulation
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Fig. 5. Operation waveforms by experimental results
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Table 3 Specification of device
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Fig. 6. Loss analysis of experimental result.
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