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Abstract:
This thesis addresses the problem of damping electromechanical oscillations in power systems using
advanced control theory. Two control strategies are developed. Controllers are then applied to a power
system as power system stabilizer (PSS) units. The primary strategy is a decentralized indirect adaptive
control scheme where multiple self-tuning adaptive controllers are coordinated. This adaptive scheme
is developed in a general format and the stabilizing properties are shown using a vector Lyapunov
analysis. The second strategy is a new method of designing conventional nonadaptive PSS units. An
off-line system identification method based on Prony signal analysis is developed. This Prony
identification method and a root-locus technique are used to design the conventional PSS units. Both
the adaptive and the conventional strategies are applied to a 17-machine computer-simulated power
system. PSS units are applied to four generators in the system. Detailed simulation results are presented
that show the feasibility and properties of both control schemes. 
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