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Predictive Control for Improving Power System Oscillation
Damping in Presence of Wind Farms using Super Capacitor
Energy Storage System (SCESS) and SSSC
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1- Department of Electrical Engineering, Faculty of Engineering, University of Zanjan, Zanjan, Iran, m.darabian@znu.ac.ir
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Abstract: The main objective of this paper is to employ predictive control strategy with the approach of active and reactive power
control to improve power system stability in presence of wind farms based on Doubly Fed Induction Generator (DFIG). In this
regard, the Super Capacitor Energy Storage System (SCESS) is used to control active power in the Grid Side Convertor (GSC) as
well as balance the dc-link voltage and the Static Synchronous Series Compensator (SSSC) is employed to control power flow and
reduce low frequency oscillations in the line leading to the infinite bus. The proposed strategy based on the predictive control is
functional and can be simultaneously used to control the active and reactive power of the Rotor Side Convertor (RSC) as well as
design the damping controller for SCESS and SSSC. In order to reduce computational complexity in selecting input paths, the
Laguerre functions are used. Moreover, the exponential data weighting are used to reduce sampling time in the prediction horizon.
Simulation results for the functional model predictive control is compared with the other two methods, model predictive control and
PI controller and its superiority in improving power system stability is confirmed.

Keywords: Power system stability, predictive control, static synchronous series compensator (SSSC), super capacitor energy storage
system (SCESS), doubly fed induction generator (DFIG), wind turbine.
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