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[Abstract] As China's power grid coverage continues to expand, transmission lines are increasingly extending
into areas with complex topography and extreme climatic conditions; the traditional operation and maintenance
model, which relies primarily on manual foot inspections, is no longer adequate to meet the current
requirements for large—scale, high—reliability power grid operations. Traditional maintenance approaches not
only incur high labor costs and leave numerous blind spots in inspection coverage but also sufter from delayed
identification of potential fault risks, making it difficult to achieve precise, round—the—clock monitoring of line
operating conditions—thereby directly impacting the stability of power supply. Deeply integrating intelligent
technologies into the entire lifecycle of transmission line operation and maintenance can eftectively address the
limitations of traditional maintenance practices. This paper focuses on the safety assurance requirements arising
from complex line operating scenarios, systematically outlines the application logic of typical intelligent
operation and maintenance technologies—such as satellite communications, online condition monitoring, UAV
inspections, and robotic operations—and identifies the appropriate application scenarios for each technology,
providing a practical reference pathway for the intelligent upgrade of transmission line operation and
maintenance systems.
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