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Abstract: The current transformer fault diagnosis and life prediction models based on artificial intelligence
algorithms have achieved good results in improving the accuracy, but there are still problems such as low
generalization performance, excessive requirements for data quality, and uninterpretable judgment results.
To this end, this paper proposes a transformer fault diagnosis method based on DBSO-CatBoost model
that can be used for fault judgment interpretation. The method is based on data feature extraction, and u-
sing the differential variance brainstorming optimization algorithm to optimize the CatBoost model and di-
agnose the fault. O For data preprocessing, the ratio method was introduced to add features to the original
data. The Shapley additive interpretation (SHAP) technique based on explainable artificial intelligence
(XAD was used for feature extraction, and the kernel principal component analysis algorithm was used to
reduce the dimensionality of the data. The Shapley additive interpretation technique can decode each pre-
diction based on the feature contribution to help global interpretation and evaluate the prediction results.
@ The preprocessed data was fed into the CatBoost model for training and the parameters of the CatBoost
model were optimized using the difference variance brainstorming optimization algorithm to obtain the op-
timal model. @ The obtained optimal model was used to diagnose transformer faults and output the fault
type and prediction results. The experiments evaluated the model using real data from a power grid in the
northwest of the State Grid Corporation of China. The results show that the model of this paper has the
best accuracy in different fault diagnosis, with an average accuracy of 99.29%. It is proved that the pro-
posed method can effectively improve the accuracy and efficiency of power transformer fault diagnosis.
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