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Controller Design Based on Feedback Linearization for Damping of
Sub-Synchronous Control Interaction in Doubly Fed Induction Generator

LI Penghan, WANG Jie, WU Fei
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University,

Shanghai 200240, China)

Abstract: A nonlinear controller based on feedback linearization technique was proposed to mitigate sub-
synchronous control interaction (SSCI) in series-compensated doubly fed induction generator ( DFIG). The feedback
linearization controller was developed for rotor side converter ( RSC) and grid side converter ( GSC) through four
necessary steps, i.e., assessment of the feedback linearizability, coordinate transformation, feedback linearization,
and derivation of control laws. A DFIG-based wind farm adapted from the IEEE first benchmark model was utilized to
evaluate the performance of the designed controller at varied wind speeds and compensation levels, and the capability
of the proposed controller in mitigating SSCI was compared to a well-tuned proportional-integral ( PI) controller. The
simulation results demonstrated the superior damping performance of the designed controller.

Key words: doubly fed induction generator ( DFIG); sub-synchronous resonance; sub-synchronous

control interaction; feedback linearization
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