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Research and application of intelligent inspection technology
for power equipment based on digital twin
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Abstract

With the expansion of power systems and increasing operational complexity, traditional inspection methods face significant
limitations in efficiency and safety. Digital twin technology provides a new approach for intelligent equipment inspection by enabling
real-time virtual mapping of physical assets to achieve precise operational monitoring, dynamic prediction, and smart decision-
making. This paper examines three key aspects: system architecture, core technologies, and practical applications. It covers multi-
source sensing and data fusion, virtual modeling with real-time interaction, and intelligent diagnostics with predictive maintenance,
while analyzing typical implementation cases in substations, transmission lines, and distribution networks. Challenges such as data
security, modeling accuracy, and platform compatibility are identified, along with optimization strategies. The study demonstrates that
digital twin-driven intelligent inspection significantly enhances equipment reliability and management efficiency, providing robust
support for smart energy system development and the digital transformation of the power industry.
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