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M.A. Thesis:



Design of power system stabilizer based on
Evolutionary Algorithms for power systems stability
enhancement

Power system is a fully nonlinear and time-varying system and work points of the system
in different times and conditions for some reasons including change of charge, loss of
generator, or different electrical disturbances such as short circuit and etc. will vary. In
most cases, these fluctuations are quickly damped and the amplitude of oscillation
frequency is lower than a certain amount, about 0.2 to 3 Hz. Power system stability and
damping low-frequency oscillations are of very high importance which is the responsibility
of power system stabilizer (PSS). For designing the stabilizer, the power system became
linear around one of the work points and it is used in designing of the power system
stabilizer (PSS). Since the power system is nonlinear and time-varying, PSS fixed
parameters cannot provide high efficiency in all of the system's conditions.

In this study in order to obtain the optimal parameters of the power system stabilizer, the
intelligent algorithms have been used. Therefore, the optimization process will be more
effective and faster. To optimize the design problem of PSS with the objective function,
Particle Swarm Optimization (PSO) including minimizing damping ratio and special
amounts of system has been used. The proposed method for PSS design will significantly
decrease the calculations' volume in comparison to traditional methods. To assess the
efficiency of the proposed algorithm, a three-machine power system with three stabilizers
was studied. This method is effective in damping local and inter-regional modes. To
evaluate and show the excellence of the proposed method, a comparison has been done
with genetic algorithm (GA) and classic. The results show that the proposed method
ensures the system stability in a wide range of working conditions.



