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Polar Coordinate Voltage Space Vector Control of Induction Motor Using
Voltage Source Three Phase PWC Inverter

Hisao MATSUMOTO, Kazuo INAMI and Shigeru TAKENAKA

Abstract

As a vector control system, we already reported a system in which the amplitude and the frequency of
the phase current were separately controlled by a current source inverter of which output current wave-
form was smooth. In this system, the stability of the speed control was greatly influenced by the transient
angular slip frequency of the phase current.

In this report, we present a vector control system in which the amplitude and the frequency of the phase
voltage are separately controlled without current control circuit, using a pulse-width controlled voltage
source inverter. In this system, too, it is proved that the stability of the speed control is greatly influenced
by the transient angular slip frequency of the phase voltage. This transient angular slip frequency changes
the phase angle of the stator voltage space vector to the rotor flux interlinkage correspondingly to the tor-
que variation. And the torque transfer function of this control system is derived, then its validity is experi-
mentally proved. And furthermore, it is clarified that the control circuit under constant rotor flux inter-
linkage is simpler than that under constant stator flux interlinkage.

The here presented control system of which controlled variable is voltage, is expected to be inferior to
the system of which controlied variable is current in accuracy of torque control but superior in speed of
response.
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Rated phase
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Moment of inertia(J) 0.053kg —nf

Note : Rated values are as follows.
m=10.97N—m, fsn=1.92Hz(3.2%)
In=7.3A, [»=9.5A
Braking coefficient D = 4X10"*N—m/rad/s.
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Fig. 5 Steady state characteristics of the
control under constant rotor and stator
flux interlinkage.
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at a=n/12 and f%30Hz (E=146V).
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Fig. 8 Oscillogram of step response of speed
at @z m/12 and f=30Hz in the case that
wg is adjusted to half of normal value
(E=146V) .
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Fig.9 Oscillogram of step response of speed
at @=61° and f=15Hz (E=146V).
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Fig.10 Oscillogram of step response of speed
at @=71° and f=10Hz (E=146V).
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Fig.11 Oscillogram of step response of speed
at @=80°and f= 5 Hz(E=146V).
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Fig.12 Oscillogram of step response of speed
at a=n/12 and f=15Hz (E=73V).
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