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Abstract

The Cycloconverter that the author is going to treat in this paper, has strong advantages over
the D.C. Link Inverter in points of chattering torque problem and natural commutation. Thus,
the Cycloconverter is expected to be well applied to large and low - speed machines which
require better speed control at low frequency. But the control circuit of Cycloconverter has two
weak points described as follows.

1) Because of its rather complicated control circuit, it is likely to be illoperating due to unex-
pected noise signals, thus the higher the accuracy and reliablity of the circuit is required to be,
the more the circuit may cost.

2) Because the load current is not purely sinusoidal, the Cycloconverter may possibly be
destroyed in case of inaccurate convert switching resulted from the difficulties in detecting the
load current -- zero and the current direction at the moment.

In this paper, the author first of all intends to design and build a modified VVVF - type Non-
circulating Current Cycloconverter to which recently proposed control methods are applied for
improving the circuit simplicity, the control performance, and the system reliability. And then,
experiments for observing the output waveforms of the Cycloconverter which is controlled by
Singled - Board Computer using 8086 16 - bit microprocesser are carried out.Finally the author
concludes the result of this study as follows.

1) By replacing the conventional analog control circuits such as Reference Wave Generator,

Cosine Timing Wave Generator, and Comparator with softwares, a great circuit simplicity is
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2) The ouput of the designed Cycloconverter changes its frequency very fast without showing

discontinuity of its waveform, and this waveform characteristic enables the smooth speed con-

3) The design control circuit of Cycloconverter can be applied to the systems of 12 or 24 puls-
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achieved.
trol of Induction Motor.
es because of its short processing period.
ACSREREA
ap, ay : firing angle of P & N converter |deg|
ag : phase angle of the kth timing wave
[rad]
io ! output current [A]
Ip, iy  : current through P & N converter [A]
m : angular frequency ratio
r : ratio of the output amplitude to the
input amplitude
Va : average output voltage of controlled
rectifier [V]
Vo : max average autput voltage of con-
trolled rectifier [V
Vp, VN : average output voltage of P & N ¢
onverter [V]
Vap : voltage across diode
Vo : amplitude of reference wave [V]
V., Vi . reference & timing wave [V]
x,y : phase angle of the timing & reference
wave [rad]
w, wg : angular frequency of the timing &
the reference wave [rad/sec]
Yu¥2 y coordinates of the intersecting
poing on the tangential line
Ay, Ay, : spaces between the intersecting
points on the two tangential line
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Fig. 12 Principle of current detecting method
using the first reverse-bias characteristic
of thyristordiode series network
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