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Power Transformer Condition Monitoring and Fault Warning Based on Digital Twin
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South—to—North Water Diversion Middle Route Information Technology Co., Ltd.
[Abstract] As a key device in the power grid, the operating condition of power transformers directly affects the
safety and stability of the entire power system. Traditional condition monitoring methods have limitations in
data fusion, real—time performance, and prediction capability. This paper proposes a power transformer
condition monitoring and fault warning method based on Digital Twin (DT) technology. By constructing a
high—fidelity digital twin of the transformer and integrating multi—source heterogeneous sensing data, physical
models, artificial intelligence algorithms, and historical operation and maintenance information, dynamic
mapping and intelligent analysis of the transformer's full lifecycle condition are achieved. The paper elaborates
on the architecture design of the digital twin, multi—dimensional data fusion mechanism, condition evaluation
indicator system, and fault warning strategy. The proposed method can significantly improve transformer
condition sensing accuracy and fault warning lead time, providing a new paradigm for smart grid equipment
health management.
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