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Abstract: As a key development direction integrating new-generation information technology
with advanced manufacturing techniques, industrial intelligence leverages intelligent, digital,
and automated methods to significantly enhance industrial production efficiency and optimize the
prediction and maintenance management of industrial equipment. This paper focuses on the
intelligentization of industrial equipment, with the goal of ensuring the efficient and stable
operation of power transformers within power systems. A digital twin model for transformer inter-
turn short circuit faults is constructed based on electromagnetic field equations and equivalent
circuit models. The model analyzes the symmetry of the transformer in both normal and fault
conditions from an electromagnetic field perspective, thereby integrating digital twin technology
with fault diagnosis. Furthermore, through in-depth analysis of the virtual model of the
transformer, the location of faults is accurately identified, ensuring the safe operation of the
transformer, improving its reliability and efficiency, and advancing the intelligentization and
modernization of the entire power system.

Key words: digital twin (DT) ; industrial intelligence; power transformer; electromagnetic
field; fault location
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