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Abstract: Transformers are the core equipment of power and industry, and their operational reliability affects power supply and
production. During the operation of the power system, the working environment of transformers is relatively complex, and the
influence of the structural characteristics of the equipment itself makes transformers prone to various faults, such as partial discharge
faults, low-energy discharge faults, high-energy discharge faults, high-temperature overheating faults, etc., which affect the safe and
stable operation of transformers and the entire power system. This paper studies its fault diagnosis and detection technology, sorts out
common fault types and mechanisms, and compares them with traditional diagnostic techniques. Design a transformer fault diagnosis
and recognition method based on Sparrow Algorithm (SSACD), Convolutional Neural Network (CNN), and Long Short Term Memory
Network (LSTM) technologies, and explore the application of intelligent algorithms in fault diagnosis. The research shows that the
fusion intelligent diagnosis model can improve the diagnosis accuracy, and the combination of digital twins and edge computing can
improve the fault location accuracy.
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