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Table 1 Modes of conditional wind speed
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3 5~59 5.5
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5 7~79 7.5
6 8~8.9 8.5
7 9~9.9 9.5
8 10~10.9 10.5
9 11~11.9 115
10 >12 12.5
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Table 3 Minimum damping ratio of 16-machine
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Stability analysis considering time-varying wind speed for power system
with multiple operating conditions
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Abstract: A method of stability analysis considering the time-varying wind speed is proposed for the
power system with multiple operating conditions. The Weibull model is used to fit and predict the short-
term wind speed trend,the wind speed is divided into several intervals,and the probability density matrix of
conditional wind speed is calculated for each interval,according to which,the operating condition of power
system is determined. The continuous Markov model considering the time-varying wind speed is built for the
power system with multiple operating conditions and its Lyapunov function is also set. The Dynkin lemma is
applied to the weak infinitesimal operator of this function to deduce the LMI(Linear Matrix Inequalities) with
the robust stochastic stability satisfying the interference decay rate 7y ,the feasibility of which is then used to
discriminate the system stability. The time-domain simulative results of IEEE 4-machine 11-bus system and
16-machine 68-bus
discriminate the stability of power system with multiple operating conditions;compared with traditional time-

system show:without the trajectory of system operation,the proposed method can

domain simulation methods,it has lower computing load and higher discrimination efficiency.

Key words: wind power; multiple operating conditions; wind speed interval; Markov process; robust

stochastic stabilization; stability
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