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Overload prediction method of distribution transformer based on IAR-CI model

ZHANG Shaofeng', WANG Jialin'*, LI runrun"*, DUAN Xiaoyang"?, SUN Chenhao®, CHEN Chun’

(1.Sanmenxia Electric Company, State Grid Hebei Electric Power Co., Ltd., Sanmenxia 472000, China; 2.Lushi Electric Company, State Grid
Hebei Electric Power Co., Ltd., Sanmenxia 472200, China;3.School of Electrical &Information Engineering, Changsha University of
Science & Technology, Changsha 410114, China )

Abstract: With the digitization and intellectualization of power systems, the prediction of distribution transformer
overload has become one of the key technologies for realizing intelligent condition-based maintenance. In real-world
scenarios, the spatiotemporal factors of distribution transformer overload often exhibit a biased distribution, among
which some high-risk and rare (HRR) factors, once occurred, can cause irreversible damage to transformers and should
not be ignored. Therefore, this paper proposes a prediction method for distribution transformer overload based on the
improved association rules-criticality importance (IAR-CI ) model. Firstly, considering both internal and external
factors, multiple data sources are collected to establish a database of distribution transformer operating states, and ICA
is used to identify rare high-risk periods and HRR factors that are strongly associated with severe transformer overload.
Secondly, based on the criticality importance (CI) metric calculation, a factor weighting method is designed to
accurately measure the risk weight of each factor. Finally, the TBFP-Growth algorithm is applied to enhance the
operational efficiency of the model. Simulation analysis conducted in a region in southern China demonstrates that the
proposed method can improve the prediction performance of severe distribution transformer overload, facilitating the

reasonable planning and scientific scheduling of subsequent inspection and testing strategies. This reduces the operation
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and maintenance costs of power equipment while enhancing the reliability of power supply.
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Table 1 Comparison of internal I,y values

F Iyuc(ROC) Iyue(PR)
IAR-CI 0.931 0.942
AR-CI 0.834 0.821
ARFC 0.762 0.735
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Table 2 Comparison of external I,yc values

F Iyuc(ROC) Iyue(PR)
IAR-CI 0.931 0.942
SVM 0.834 0.814
ELM 0.812 0.801
NB 0.805 0.782
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