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A quantification method of moisture degree of oil-paper insulation based on

Stacking heterogeneous integration

FANG Menghong', ZOU Yang', CHEN Xiaoxuan®’, HUANG Yu', JIN Tao'
(1. School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. State Grid Quanzhou Power Supply Company, Quanzhou 362000, China)

Abstract: To address the issues of the limitations of the current transformer oil-paper insulation system moisture
assessment model selection and the low directivity of the feature indexes for insulation moisture assessment under the
synergistic effect of aging and moisture, a quantification method of the moisture degree of oil-paper insulation based on
Stacking heterogeneous integration is proposed. Firstly, the mechanism analysis is conducted about the change trend of
the macro insulation state under the synergistic effect of aging and moisture synergism at the micro-medium level, and
multi-source heterogeneous moisture feature indexes that can eliminate the interference of aging are extracted, forming a
highly correlated feature set with moisture. Secondly, based on four types of heterogeneous algorithms that are
integrated based on the fusion learning idea of Stacking, the primary assessment system of the overall model is
constructed, and output noise is reduced through the Optuna hyper-parameter tuning framework. Finally, the stack data
after weight assignment is utilized to train the sub-assessment system, and then a weighted and improved Stacking
model is built to quantify the moisture degree of the oil-paper insulation system. Lastly, the effectiveness of the
proposed model is validated in moisture assessment by taking the measured data as an example. The model can serve as a
reference for assessing moisture in transformer oil-paper insulation systems.
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Figure 5 Stacking model training flowchart
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model considering empowerment
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Figure 7 Evaluation error correlation indexes for each algorithm
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ability for different combinations
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Table 4 Basic information and moisture content value of

tested transformers
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