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Al-Driven Condition Monitoring and Life Prediction Model Construction for Electrical
Equipment
Guanghui Ji
South—to—North Water Diversion Middle Route Information Technology Co., Ltd.

[Abstract] With the accelerated construction of new power systems and the in—depth implementation of the
"dual carbon" strategic goals, the safe, stable, and efficient operation of power grid equipment has become key to
ensuring energy security. Traditional electrical equipment operation and maintenance models mostly rely on
periodic inspection or post—fault repair, which have inherent defects such as high cost, low efficiency, and weak
fault warning capability. Against this background, condition monitoring and life prediction technology driven
by artificial intelligence (AI) has emerged, providing a new paradigm for intelligent management of equipment
throughout its entire life cycle. This paper systematically explores the application framework of artificial
intelligence in the field of electrical equipment condition monitoring and life prediction. First, it analyzes the
challenges currently faced in electrical equipment operation and maintenance, and expounds on the necessity of
Al technology intervention. Second, it details the technical paths of key steps such as data acquisition, feature
engineering, and model construction. Third, it focuses on constructing a hybrid life prediction model that
integrates deep learning and physical mechanisms, and deeply analyzes its core algorithms. Research shows that
Al—driven intelligent diagnosis and prediction systems can significantly improve the accuracy and foresight of
equipment condition assessment, laying a solid technical foundation for building a new generation of intelligent
operation and maintenance systems.
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