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Abstract:

In this paper, the improvement of low frequency oscillation (LFO) damping in a power system including SVC
is investigated. To achieve this goal, a new control strategy has been presented in which the multi-model
controller is optimized using the linear optimal controller (LOC) and the particle swarm algorithm (PSO). The
control bank in the multi-model controller includes three LOC controllers that generate optimal signals through
the linearization of the nonlinear equations of the system and the minimization of an energy function to be
combined by the Bayes recursive algorithm simultaneously to the generator excitation system and SVC. In
order to generate an optimal linear signal, Riccati's equation must be solved; Riccati's equation includes two
weight matrices Ryic and Qric. These matrices elements are optimized by PSO algorithm. The PSO algorithm
has calculated the optimal Ryic and Qric with two different objective functions of maximizing the eigenvalues
and minimizing the area under the speed curve. To evaluate the MMC-LOC-PSO control strategy, the
symmetrical three-phase error is applied to the worst bus and the results of these two objective functions are
compared. The simulation of the single machine power system has been done by MATLAB. The proposed
control strategy, while maintaining stability, also effectively damps the LFOs, in addition, the permanent rotor
speed and rotor angle error have also been favorably pushed to zero.
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