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ABSTRACT

Power quality issues have received much attention in recent years. In many countries, high-tech manufacturers concentrate in industry parks. Therefore, any power quality events in the utility grid can affect a large number of manufacturers. Survey results suggest that 92% of interruption at industrial facilities is voltage sag related.
In this paper, the inrush issue of load transformers under the operation of the sag compensator is presented. An inrush mitigation technique is proposed and implemented in a synchronous reference frame sag compensator controller. The voltage sag compensator consists of a three phase voltage source inverter (VSI) and a coupling transformer for serial connection. The voltage sag compensator, based on a transformer-coupled series connected voltage source inverter, is among the most cost effective solution against voltage sags. Transformers are often installed in front of critical loads for electrical isolation purposes. When voltage sags happen, the transformers are exposed to the disfigured voltages and a DC offset will occur in its flux linkage. When the compensator restores the load voltage, the flux linkage will be driven to the level of magnetic saturation and severe inrush current occurs. The flux linkage is estimated by the measured line voltage..
And this technique can be seamlessly integrated with the state feedback controller of the compensator. The controller includes a voltage control, a current control and a flux linkage control. This control method is also based on the synchronous reference frame which enables voltage sag compensator to achieve fast voltage injection and prevent the inrush current. The synchronous reference frame implementation of the proposed state feedback controller can effectively enhance the disturbance rejection capability compared to the stationary frame feedback controller design. When voltage sag occurs, the controller can track the transient flux linkage and calculate a required compensation voltage in real-time for fast compensation and elimination of flux linkage DC offset caused by voltage sags. The proposed method can be easily integrated with the existing voltage sag compensation control system without using any extra sensors.

