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Small signal stability region of power system with fixed
or variable gain optimal excitation control
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Abstract: With the consideration of excitation saturation elements and the volume of ellipsoidal attraction

region of nonlinear system as its criteria,an algorithm applying the convex optimization technique and

iterative calculation method is proposed to determine the SSSR(Small Signal Stability Region) boundary. The

SSSR of power system with fixed gain linear optimal excitation control is compared to that with variable

gain control,and the effective SSSR range of fixed gain control is given. Case analysis is carried out to

verify the effectiveness of the proposed algorithm and results show that,the further the operating point of

system deviates from the setpoint,the more the performance of fixed gain control drops. When the optimal

excitation control is applied,the variable gain should be adopted to guarantee the small signal stability of

system.

Key words: electric power systems; small signal stability region; attraction region; convex optimization;

excitation system; stability
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