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LQR control based on GA optimization for suppressing power oscillations in
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Abstract: A linear quadratic regulator (LQR) optimized based on the genetic algorithm (GA) was designed to suppress
power oscillations in a virtual synchronous generator (VSG) under external disturbances. A state feedback LQR
controller was designed by establishing a small-signal model of the VSG power loop. To optimize the control
performance, the GA was used to perform offline optimization of the weight-matrix parameters of LQR. The weight-
optimized LQR control law was applied to the fractional-order VSG. The simulation results show that, compared with
traditional VSG control, the proposed control strategy can effectively suppress power oscillations, reducing the
oscillation overshoots of active and reactive power by 19.1% and 28.3%, respectively, during dynamic operation and
shortening the oscillation process by 2.1 s.
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