



APPLICATION OF SMES TO ENHANCE THE DYNAMIC PERFORMANCE OF DFIG DURING VOLTAGE 

SAG AND SWELL
ABSTRACT

The integration of wind turbines into modern power grids has significantly increased during the last decade. Wind turbines equipped with doubly fed induction generators (DFIGs) have been dominating wind power installation worldwide since 2002. In this paper, superconducting magnetic energy storage (SMES) unit is proposed to improve the dynamic performance of a wind energy conversion system equipped with DFIG during voltage sag and voltage swell at the grid side.
The proposed SMES configuration used in this paper consists of a VSC and dc–dc chopper. The configuration makes SMES highly efficient in storing electricity with typical efficiency in the range of 95%–98%. Other advantages of the SMES unit include very quick response and possibilities for high-power applications. The converter and the chopper are controlled using a hysteresis current controller (HCC) and a fuzzy logic controller (FLC), respectively. The basic implementation of the HCC is based on deriving the switching signals from the comparison of the actual phase current with a fixed tolerance band around the reference current associated with that phase. To control power transfer between the SMES coil and the ac system, a dc–dc chopper is used, and fuzzy logic is selected to control its duty cycle (D) with Input variables real power generated by the DFIG and the SMES coil current.
The Simulink/Matlab software is used to simulate the wind turbine, the SMES unit, and the model under study. Results are analyzed to highlight the improved dynamic performance of WECSs in conjunction with the SMES unit. Detailed simulation is carried out using MATLAB/SIMULINK software to highlight the impact of the SMES unit in improving the overall system performance under voltage sag and voltage well conditions.
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