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Stochastic Small Signal Stability of Single Machine Infinite Bus Power Systems
Based on Matrix Eigenvalue Analysis

ZHANG Zhen, LIU Yanhong

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The stochastic small signal stability of single machine infinite bus power systems was investigated
with consideration of the relationship between the system parameters and the stochastic disturbance in this pa-
per. Firstly, according to the three different characteristics of the eigenvalues of the system coefficient matrix ,
the mean stability and mean square stability were discussed. It was shown that if the power system was asymp-
totically stable under no stochastic disturbance, lts mean stable and mean were square stable under small sto-
chastic disturbance. The function of the bound of mean and mean square value with respect to the variance and
random perturbation relation between stochastic intensity and system parameters was given. Finally, the power
system was simulated under different stochastic intensity and the correctness of the proposed results was veri-
fied.

Key words: stochastic disturbance ; single machine infinite bus power system; eigenvalues; mean stability;

mean square stability



