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Research on power transformer condition monitoring
technology based on multi-sensor fusion
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Abstract

As the core component of power grids, the operational status of power transformers directly impacts power supply reliability and
safety. Traditional monitoring methods relying on single-sensor approaches (such as partial discharge detection or temperature
measurement) suffer from issues like incomplete data coverage and weak anti-interference capabilities, making it difficult to
comprehensively reflect equipment health. With the advancement of smart grid development, higher demands are placed on real-
time performance, accuracy, and comprehensiveness in transformer condition monitoring. Multi-sensor fusion technology integrates
electrical, acoustic, temperature, and vibration data from heterogeneous sources, effectively overcoming the limitations of single-
sensor systems while enhancing fault diagnosis reliability and early warning capabilities. This paper first elaborates on multi-sensor
fusion technology fundamentals, then analyzes sensor selection and deployment strategies for power transformers. Subsequently,
it provides comprehensive explanations of multi-sensor data fusion and processing techniques, culminating in a practical design
framework for condition monitoring systems. The study aims to offer valuable insights and references for related research.
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