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Eigenvalue Analysis of Power Systems with Non-Continuous Operating Elements
by the RCF Method : Modeling of the State Transition Equations

& oW
(Deck Young Kim)

Abstract - In conventional small signal stability analysis, system is assumed to be invariant and the state space
equations are used to calculate the eigenvalues of state matrix. However, when a system contains switching elements
such as FACTS devices, it becomes non-continuous system. In this case, a mathematically rigorous approach to system
small signal stability analysis is by means of eigenvalue analysis of the system periodic transition matrix based on
discrete system analysis method. In this paper, RCF(Resistive Companion Form) method is used to analyse small signal
stability of a non-continuous system including switching elements. Applying the RCF method to the differential and
integral equations of power system, generator, controllers and FACTS devices including switching elements should be
modeled in the form of state transition equations. From this state transition matrix eigenvalues which are mapped to
unit circle can be calculated.
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Table 3 Comparison of eigenvalues by state space matrix
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