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Harmonic analysis method for the new non -circulating
current three phase cycloconverterr '

Toshikazu MINEO*, Jun OYAMA#*
and Eizi YAMADA**

This paper deals with the new non-circulating current three phase cycloconverter, which

consists of anti-parallel connected two thyristor bridges and can be operated with control angle of

phase lag, phase advance and switching alpha-gamma~PWM control without flowing circulating

current, and output voltage waveform is independent of load power factor.

In the paper, new harmonic analysis method is presented and applied for harmonic analysis

of this new cycloconverter output voltages and input currents.
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Fig. 1 The new non circulating current Three
phase cycloconverter
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Fig. 2 Output voltages of upper and lower half
. bridge (control angle of phase lag)
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Fig. 4 Type of voltage pulse on control angle
of phase lag (upper half bridge)
(1) 0°Lay <120°, 0°Lan<120°
(1) 0°Lan4<120°, 120°La,<180°
(I 120°£an_,<180°, 0°Lam<120°
(W) 120°éam_1<180°, 120°£Lan<180°
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Fig. 5 Voltage pulse on both sides of interval
(Lower half bridge)
(1) 0°Za,1<<120°, 0°<£La,,<120°
(1) 0°£a,_<120°, 0°za,<120°
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Fig. 6 voltage pulse on PWM control
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Fig. 7 Output voltage on switching control
(1) switching a, 7 control
(1) switching a, v, PWM control
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Fig. 8 Relationship voltage pulse and input
current pulse
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Fig. 9 Relationship between output voltage
(or current) and input current,
(o output current)
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Fig. 10 (a) control angle of phase lag
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Fig. 10 (b) switching @, 7 control
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Fig. 10 (c) PWM control
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Fig. 10 (d) Switching @, 7, PWM control
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Fig. 11 (a) control angle of phase lag
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Fig. 11 (¢) PWM control
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Fig. 11 (d) switchig a,. 7, PWM control
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