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Evaluation method of transformer insulation aging state based on IWOA-BP algorithm
DENG Zhaohong', ZHAO Chunming®, Leng Jun®, Zhai Guanqgiang”, WANG Xin'

(1.Center of Electrical & Electronic Technology, Shanghai Jiao Tong University, Shanghai 200240, China;

2.Electric Power Research Institute, State Grid Jilin Electric Power Co., Ltd., Changchun 130021, China)

Abstract: In order to improve the safety and stability of transformer operation, a transformer insulation aging state
evaluation model based on improved whale optimization algorithm-back propagation (IWOA-BP) algorithm is proposed. An
oil-paper insulation model of transformer for polarization and depolarization current (PDC) method experiment is
established. In order to avoid the influence of moisture content on the evaluation results, the comprehensive conductivity is
extracted as the aging characteristic quantity. An evaluate algorithm model for the aging state of oil-paper insulation basing
on BP neural network is established, in which PDC current data is the input and comprehensive conductivity is the output.
In order to promote the evaluation effect of the algorithm model, the whale optimization algorithm (WOA) is improved by
adding nonlinear convergence factors and adaptive weights. And IWOA is used to optimize the BP neural network to obtain

better BP weights and threshold initial values. Thus, the convergence speed and accuracy of the BP neural network are
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improved. The final result proves that the proposed INOA-BP evaluation model has certain accuracy and practicability,

and has some development space in the direction of oil-paper insulation life evaluation.

Key words: transformer oil-paper insulation; polarization-depolarization current method; comprehensive conductivity;

improved whale optimization algorithm
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Figure 1 Schematic diagram of PDC method
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Figure 2 Comparison chart of PDC data with different

moisture content
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