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Comprehensive grey evaluation for oil-paper insulation based on dimension
reduction techniques and K-means cluster

LIU Qingzhen, ZHANG Xiaoyan, CAI Jinding
(College of Electrical Engineering and Automation, Fujian Key Laboratory of New Energy Generation and

Power Conversion, Fuzhou University, Fuzhou 350108, China)

Abstract: Aiming at the problem that oil-paper insulation aging evaluation accuracy is vulnerable to single
characteristic parameter under different circumstance, a new comprehensive gray evaluation method for transformer
oil-paper insulation status based on dimension reduction techniques and K-means clustering is proposed. First, a
terminal two-point analytical method of depolarization current spectrum is presented to extract three new features of
insulation aging. Second, a multivariate evaluation index array is constructed and the comprehensive index Z is refined
via a combined weighting method combining with main component dimension reduction techniques. Finally, a
hierarchical database of ‘good, middle, and poor’ 3-level for Z is built by weighted Euclidean distance-based K-means
clustering algorithm, the level limit standard table for comprehensive index is determined and the grey clustering
evaluation system for transformer oil-paper insulation aging state is set up accordingly. The final numerous case
analysis proves that the proposed method is comprehensive and accurate to evaluate the insulation state.
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Table 1 Actual conditions and measured aging evaluation index parameters for transformers
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Fig. 1 Hierarchical structural model for transformer oil-paper insulation evaluation
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Table 11 Comprehensive grey evaluation and diagnosis result of insulation status for 5 oil-paper transformers
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