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[Abstract] As the core infrastructure ensuring end—user power supply in power systems, distribution network
projects play a vital role in powering residential and rural households, supporting industrial and commercial
operations, and supplying electricity to public facilities; therefore, construction safety management and
construction quality control are central to the operation and maintenance (O&M) of distribution networks. The
construction of distribution network projects is characterized by dispersed work sites, a high proportion of
outdoor operations, complex on—site conditions, the overlapping of multiple construction phases, and frequent
work performed near live electrical equipment. This entire construction process is highly susceptible to
multidimensional risks and hazards—pertaining to personnel safety, equipment operation, project quality, and
construction schedule. Currently, grassroots distribution network construction management often faces
challenges such as incomplete risk identification, insufficiently targeted pre—control plans, perfunctory on—site
supervision, and the absence of a closed—loop mechanism for hazard rectification. These issues can easily lead to
safety incidents and quality defects, hinder the quality and efficiency of distribution network construction, and
undermine the safe and stable operation of the power grid in the long term. Drawing upon real—world field
application scenarios in distribution network projects, this paper systematically identifies typical risk categories
across the entire construction lifecycle and conducts an in—depth analysis of the core drivers behind these risks. It
establishes a comprehensive, systematic construction risk management and control framework across six
dimensions: risk anticipation and assessment, refined on—site management and control, enhancement of
management systems, leveraging digital technologies, workforce management, and closed—loop hazard
rectification. Tailored, actionable risk control optimization plans are developed for various typical construction
scenarios—such as the construction of new urban and rural distribution networks, the expansion or renovation
of existing networks, and the refurbishment of aging transmission lines. These research findings can effectively

enhance the quality and efficiency of safety management in distribution network projects, mitigate various
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construction safety and quality risks, and provide practical guidance for power utilities implementing

standardized and lean construction management practices.

[Key words] Power Distribution Project; Construction Risks; Risk Identification; Control and Management

Strategies; Power Distribution Management; Safe Construction
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