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The power supply reliability rate is a core indicator for evaluating the operational management level
and service quality of distribution networks, directly impacting the continuity and safety of electricity
supply for rural residents' daily lives, agricultural production, and rural industrial development. The rural
area of Guyuan, Ningxia, located in the southern mountainous region, features complex topography,
scattered village distribution, and limited transportation conditions. After years of construction and
operational optimization, the switch configuration of the local distribution network has become more
rational, with even load distribution across lines, generally controlled load rates, and a stable overall
network structure.

However, constrained by the unique geographical environment of mountainous regions, natural erosion,
and limitations of traditional operation and maintenance models, improving power supply reliability
remains challenging. Particularly under conditions of uniform load distribution, the key challenge in
current O&M management lies in achieving reduced outage impacts and enhanced reliability through
refined outage control protocols and tailored live—line work approaches.

Based on the practical foundation of rational switch configurations and uniform load distribution, this
paper conducts an in—depth analysis of the key factors affecting power supply reliability. It proposes
improvement strategies focusing on three dimensions: optimizing maintenance outage management,
enhancing live-line work capabilities, and advancing the infrared temperature monitoring system,
along with precise fault handling. The aim is to establish an operation and maintenance system tailored
to mountainous conditions and balanced load characteristics, effectively reducing outage duration,
minimizing outage scope, and steadily improving power supply reliability, thereby providing robust
support for high—quality rural economic development in the region.

power supply reliability rate; rural distribution network; even load distribution; bird hazard
prevention and control; insulating tools
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