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[ Abstract ] As the development of the new-type power system continues to accelerate, and diversified new types of electrical loads
—such as distributed photovoltaic systems, energy storage devices, and new energy vehicle charging stations—have
been integrated into the grid on a large scale, the limitations of traditional distribution network operation and
maintenance (O&M) management models have become increasingly apparent. Common challenges include low
efficiency in manual inspection processes, delayed fault response and resolution, inadequate equipment condition
monitoring, and imbalanced allocation of O&M resources, which make it difficult to meet the current demands for
intelligent and lean distribution network management. The smart distribution network leverages next-generation digital
technologies—such as the Internet of Things (IoT), big data, artificial intelligence (Al), and edge computing—to enable
comprehensive condition sensing and intelligent management and control of distribution equipment, transmission lines,
and distribution substations; it represents the core direction for the transformation and upgrading of current distribution
network O&M models. Based on real-world O&M scenarios within the power industry, this paper systematically
identifies the existing shortcomings in traditional distribution network O&M management, elucidates the technical
architecture and application models of the smart distribution network O&M system, and explores key intelligent O&M
optimization technologies and practical implementation plans across four major dimensions: intelligent equipment
condition sensing, precise fault diagnosis and analysis, standardized O&M process management, and coordinated
resource scheduling across the entire network. Through practical application analyses conducted across three typical
O&M scenarios—urban core areas, industrial parks, and township distribution substations—this paper clarifies the
effectiveness of various optimization technologies and the key considerations for their implementation. The practical
results demonstrate that the upgraded intelligent O&M system can effectively reduce the frequency of distribution
equipment failures, shorten the duration required for fault repair and restoration, enhance the utilization efficiency of
distribution resources, and comprehensively improve the power supply stability and the quality and efficiency of
distribution network operation and maintenance management. This system provides reliable technical support and
practical reference for power utilities seeking to advance their digital transformation in distribution O&M and
implement lean management and control models.

[ Key words ] Smart Distribution Networks; Distribution Management; Operation and Maintenance Optimization; Intelligent
Sensing; Fault Diagnosis and Analysis; Lean O&M
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