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Optimization of dielectric response characteristics of oil paper insulation based on
FCBF feature selection and the XGBoost principle

LIU Qingzhen, HUANG Changshuo
(College of Electrical Engineering and Automation, Fujian Key Laboratory of New Energy Generation and
Power Conversion, Fuzhou University, Fuzhou 350108, China)

Abstract: There are problems of large average error and low classification accuracy in feature space extraction of
transformer oil-paper insulation comprehensive diagnosis. These problems are due to the existence of correlation and
redundant features in high-dimensional feature space. Thus a feature quantity optimization strategy based on a fast
filtering correlation algorithm and limit gradient rise is proposed. First, from the measured data of transformer dielectric
response, various kinds of time-domain dielectric characteristics are extracted to form the initial high-dimensional feature
space. Secondly, a two-stage time-domain feature selection method is proposed. In the first stage, a fast correlation
filtering algorithm is used to eliminate the features with low correlation and high redundancy, and in the second stage the
importance of features is evaluated according to the limit gradient, so as to determine the optimal feature space. Finally,
different control groups are set for comparative demonstration of the optimal feature space. This effectively verifies the
rationality and accuracy of the optimal feature space obtained by adopting the optimal strategy proposed above.
This work is supported by the National Natural Science Foundation of China (No. 61174117).
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Fig. 1 Equivalent circuit of extended Debye model
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Table 1 Relationship between Debye characteristic

quantity and insulation aging
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Table 2 Relationship between characteristic quantity of

recovery voltage method and insulation aging
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current measurement

FENTRANITFEA R SN B LA RE R,
MERRARE BT 28 1B AR IE
IiE I v B A G AR IZ AT Ja X TR SC AR KRR T 5
LR S EZEZ RRERRRY, Wk 3 fs.

R3 MUWEREFHEESRELEHHXR

Table 3 Relationship between polarization/depolarization
characteristic quantity and insulation aging
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Table 4 Correlation between each characteristic

quantity and aging category SU
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Table 5 Variance of each principal component and its variance contribution rate
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Table 8 Accuracy of feature space under each diagnostic algorithm

. FL W IR R I%
FFIEZSA]
SVM KNN GBDT XGBoost SVM+XGBoost KNN+GBDT
Q; 92.32 90.11 94.83 95.19 98.58 98.26
Q2 79.72 87.54 89.62 93.07 94.29 94.66
2 82.35 83.78 90.39 92.74 94.18 93.92
2, 80.91 81.63 87.32 90.72 92.41 92.58
2; 84.82 86.51 92.48 93.37 94.74 94.69
Q, 84.25 87.18 92.53 92.05 92.07 92.36
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Table 9 Evaluation index results of each feature space
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Table 10 Diagnostic time of each feature space
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