



ACTIVE DAMPING OF OUTPUT LC FILTER RESONANCE FOR VECTOR-CONTROLLED VSI-FED AC MOTOR DRIVES
ABSTRACT

For longer life of alternating-current (ac) machines, it is desirable to feed them by sinusoidal voltages. However, for longer life of the motor, it is always desirable to operate the machine with sinusoidal voltages. One common method is to connect an LC filter between the inverter and the machine. The LC filter smoothens the VSI output voltage and supplies sinusoidal voltage into the motor. 
However, when ac machines are driven by a VSI with an output LC filter, the motor terminal voltage oscillates at system resonant frequency. A resistance connected in series with the capacitor is a solution to damp out the resonant frequency oscillation, but this damping technique increases loss in the system. In this paper, a simple active damping technique is proposed for lossless damping of vector-controlled ac motor drives with an LC filter. Vector control of the induction machine with the LC filter is implemented by using four cascaded proportional–integral loops. Capacitor-voltage and inductor-current control loops are present, in addition to the main vector control loops. The active damping (AD) method provides a good alternative solution for this problem. This technique reduces resonant-frequency oscillation in motor terminal voltages and line currents.
 In the proposed technique, the resistance drop is emulated in the control using the terminal motor voltages. The proposed technique is carried out in the three-phase domain for better accuracy of the control. The proposed technique neither affects the dynamic response of the drive nor changes the design of the standard vector control loops. Results from simulation ac motor drives are presented.
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