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Transient stability analysis of power system considering wind-power
stochastic excitation

JIANG Changjiang',LIU Junyong',LIU Youbo',XU Lixiong',LIU Yang',ZHU Guojun?

(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;

2. Electric Power Economic and Technological Research Institute of
State Grid Sichuan Electric Power Corporation,Chengdu 610041, China)

Abstract: In order to study the impact of wind-power stochastic excitation on the transient stability of
power system,a modeling and stability analysis method based on stochastic differential theory is proposed
for power system with wind power,which takes the mechanical power of asynchronous wind turbine as the
stochastic excitation,applies the stochastic differential equation in the transient process to model the rotor
motion equation of asynchronous wind turbine for expanding the traditional DAE(Differential Algebraic Equa-
tions) model into SDAE (Stochastic Differential Algebraic Equations) model,which is then solved by the
time-domain simulation to analyze the impact of stochastic turbulence of wind power on the transient
process of power system at any moment. Results of case study show that,compared with the deterministic
and probabilistic transient stability analysis methods,the proposed method reveals more accurately the impact
of wind-power uncertainty on the transient stability of power system.

Key words: wind power; wind-power stochastic excitation; transient stability; stochastic differential algebraic

equation; numerical integration; critical clearing time; stability



