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An improvement of cycloconverter output using phase shifting filter
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Abstract: Cycloconverter used as a power conversion device in the speed and torque control system of
AC machines has the advantage of a simple control and a large torque at low speed. In addition, be-
cause a rectifier, a DC link, and an inverter are not installed, this system is simple and suitable for large
power system. If a power conversion device, which is currently used as a propulsion motor of large ves-
sel, is changed into cycloconverter, the system is simplified and then the installation costs can be sig-
nificantly reduced. However, conventional cycloconverter has the increased harmonics because the power
loss is large and the waveform of output voltage is distorted, due to the high-speed switching of power
semiconductor devices. In order to improve these shortcomings, this paper describes a phase shifting filter
which is composed of two inputs with different phases in the primary side and one output in the secon-
dary one. As the voltage waveforms with two different phases are added and transformed into the secon-
dary side, these outputs are close to sinusoidal waves. Thereby the voltage waveforms, which are applied
to the propulsion motors, are improved and total harmonic distortions (THDs) are significantly reduced.

Keywords: Power conversion device, Cycloconverter, Phase shifting filter, Total harmonic distortion (THD)
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Figure 1: Schematic of cycloconverter
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Figure 2: Output voltage of power transfer system
using conventional cycloconverter
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Figure 3: Block diagram of phase shifting filter.
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Figure 7: Phase shifting filter and propulsion motor
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Table 1:
induction motor used for simulation

Parameters and system constants of

42A%9 | 6000[kV] Ls 1.49[mH]
4A 7 | 3300[V] R 0.07[2]
AANF | 1200[A] Ly 0.35[mH]
=T 6 Lm 48[mH]
Rs 0.0167[<] J 169[kgm?’]
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Figure 8: Simulation response without phase shifting
filter; (a) speed response, (b) output voltage waveform,
and (c) THD for output voltage
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Figure 9: Simulation response with phase shifting fil-
ter; (a) speed response, (b) output voltage waveform,
and (c) THD for output voltage
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