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A New Approach in Applying the Perturbation Technique to
Analysis Nonlinear Interactions in Large Scale Stressed Power

Systems
S. Soltani Department of Electrical Engineering, Isalamic Azad University,
Sabzevar Branch
R. Ghazi Department of Electrical Engineering, Ferdows University of Mashhad
N. Pariz Department of Electrical Engineering, Ferdows University of Mashhad

Abstract

In this paper after abrief review of the perturbation technique (PT), for the first time a new approach based on
PT is developed to derive a zero input response for nonlinear systems. The efficiency of this approach is
validated by simulating and analyzing nonlinear interactions among multi-control channel of UPFC installed in a
SMIB power system. The results obtained by this method are compared with the solutions obtained by
alternative methods, i.e. linear modal method, Normal form method and Modal series method. The valid regions
of approximate methods and also the influence of nonlinear degree of system on its moda interactions are
analyzed. The results show that both the proposed method and the modal series method are useful tools in
studying nonlinear interactionsin a power system with FACTS devices.
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