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Verification and Stochastic System Analysis of Power-law Fluctuation Induced by Wind Power

Interconnection

Kaito ITo*, Hikaru HAYASHI**,
Kenji KAsHIMA™ and Masakazu KATO™*

The statistical property of wind power fluctuation, which does not fit to the normal distribution because of its
high probability of the extremal outlier, is regarded as a source of severe damage to power systems. In view of
this, the authors have proposed an evaluation method for the impact of wind power fluctuation on power sys-
tem quality, assuming that this heavy-tailed uncertainty obeys a power-law. In this paper, we first examine the
validity of this assumption based on real data of frequency deviation under wind power interconnection. Then,
the evaluation method is improved by extending theoretical results, and is applied to analysis of load frequency
control model to verify its advantage over Monte Carlo methods.
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Fig.1 Block diagram of the load frequency control system
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Fig.2 Log-log plot of the probability density function of the
stable distribution (solid), the Student’s t-distribution
(dashed), the Laplace distribution (chain) and the
Gaussian distribution (dotted)
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Fig.3 Histogram of frequency fluctuation (1500 MW)
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