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(The Vector Control with Compensating Unit Angle for
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Abstract

This paper is to describe the improved vector control which can control the induction motor robustly
in low speed. When the induction motor is drived with low speed, below 10 percent of the rated speed,
an algorithm which can compensate the error of unit vector angle generated by the harmonics is
proposed. Another algorithm which can be tuned to the rotor time constant so that may be robust to
the rotor parameter change in low speed and transient state was proposed. The ripple of flux and
torque was reduced by the proposed vector control and then the stable output characteristics was
obtained in low speed. When the input and output is sinusoidal, the proposed vector control, the direct
vector control and the indirect vector control were analyzed and compared in the low speed
characteristics. And each control characteristics is compared and analyzed in state of containing
harmonics. The estimation and tunning performance of rotor time constant is confirmed with
simulation. The whole control system is implemented by real hardware and experimented to compare
the proposed vector control with the direct vector control. As a result of the experiment with two
control methods in low speed, the torque ripple of the proposed vector control is improved by 45
percent than the direct vector control. And it is confirmed that the flux current ripple is reduced in
0.2 p.u. and torque current ripple is reduced in 0.6 p.u. It is confirmed that the rotor time constant by
the estimation and the tunning algorithm is tunned by the real rotor time constant. Finally, it was
confirmed that the validity and robustness for the proposed vector control in low speed existed.
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