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[Abstract] Distribution network line loss serves as a critical indicator for measuring the operational efficiency of
power systems. Excessive line loss results in significant energy waste and economic losses. Traditional line loss
management, which relies on empirical calculations and manual inspections, struggles to cope with the complex
structure of distribution networks and the vast volume of data involved. This study focuses on the application
value of big data analysis in distribution network line loss systems. It begins by outlining the fundamental
theories of line loss and the characteristics of big data technologies, then delves into their practical applications in
scenarios such as line loss calculation model optimization and anomaly detection. Based on this, a data—driven
line loss management framework is constructed, and specific optimization measures are proposed from three
dimensions: equipment, operation, and management. The research aims to address the challenges of traditional
line loss management through big data technologies, providing technical support and practical pathways for
improving the accuracy of distribution network line loss management and reducing line loss rates, thereby
facilitating the efficient and energy—saving operation of power systems.
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