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Power system transient stability research for excitation control based on normal form theory
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Abstract: The transient stability region is difficult to be determined considering excitation control of a generator. According to the
theory of nonlinear dynamic system, the stable boundary is the union of the stable manifolds of the unstable equilibrium points on the
stable boundary. To transform the nonlinear power system into a linear system on Controlling Unstable Equilibrium Point (CUEP)
based on normal form theory, according to the stable subspace of the linear system, this paper can get the stable manifolds of the
nonlinear power system. So, a new stable region and its detailed expression are obtained. When the fault track gets across the stable
region boundary, the time is the critical clearance time. The stimulated results prove this method to be valid.
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Fig. 1 Single-machine infinite-bus power system
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