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[Title] Probabilistic Assessment of Oscillatory Stability Margin of Power Systems Incorporating Wind Farms

[FE] RERBNEFTA, SRMEN, KESNESER, TEREEaRNiEFaett, SEERIEFNEE Mg, #EmiE 7 BnaEHEEsE(Oscdillatory Stab
ility Margin, OSM). =EZIKBERNE=NEF0EIEME, FCMEESITRISE, SoNatafZFait, OSMIBENREEENSES EE(EEEY F B OEHE0SMTEIETHAE
B, FHEHTEEEANESSE. ST AREEST oV OKERES, WRsRE NMIE, NeFESELRENBEBAENEROSMEIRAEET MEA AR, &
FESERER, AR L EETHSErE SRS EaREAEROSMEEEDT, EREHRERENEROSMEIZM, oL s HEaillf o TREEESENTRSE S
FF.

[ Abstract] With the increase in penetration of wind power which is essentially intermittent and random, the dynamic performance of the power system will cha
nge significantly, and so will the characteristics of the oscillations and their stability margins. This paper is dealing with the probabilistic evaluation of the oscillat
ory stability margin (O5M) of power system with stochastic wind generation. Nataf transformation approach is applied to generate the wind speed samples, whic
h models the correlation between the various wind farms. The mathematical model of O5M for wind farm integrated power system is formulated and is calculate
d by the integration-based eigenvalue tracing approach. Considering the uncertainties of the wind power, several statistical indices are presented to evaluate O%
M. Monte Carlo simulation (MCS) is used to calculate these statistics. The impact of wind power uncertainty on O5M restricted by inter-area mode is investigated
in four-machine two-area test system and 16-machine five-area test system, respectively, for different wind farm locations, wind power penetration levels and wi
nd speed correlation degrees. Appropriate conclusions are finally drawn.
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