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Abstract: Harmonics and three-phase unbalance are two common forms of disturbances in power systems, which
interact with each other and jointly cause more complex impacts on power systems. In order to more comprehensively
and accurately analyze the distribution law and interaction mechanism of harmonics and three-phase unbalance, the
joint emission level of harmonic and three-phase unbalanced disturbance sources (H-TU-DS) is investigated, and a joint
probabilistic emission level modeling method is proposed. First, based on the multivariate correlation coefficients of

disturbance source power, harmonic and three-phase unbalanced data, the disturbance source characteristic dataset is
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screened to realize the data dimensionality reduction. Subse-
quently, the fuzzy C-means (FCM) algorithm is used to complete
the clustering division of the feature data, which lays the foun-
dation for the disturbance source sub-condition analysis. Then,
the joint probability model of H-TU-DS is constructed by the
nonparametric kernel density estimation method. Finally, the
effectiveness and accuracy of the proposed feature dataset
screening method, operation condition classification method and
joint probability modeling method are proved by comparing and
verifying the simulated and measured data.
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