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A digital solution to improve the efficiency of substation operation and maintenance
Hu Yongxin
Baotou Power Supply Branch of Inner Mongolia Electric Power (Group) Co., Ltd

[Abstract] Against the backdrop of accelerating the construction of new power systems, the traditional
substation operation and maintenance mode is no longer suitable for the safe operation needs brought about by
the continuous expansion of the power grid due to high dependence on manual labor and prominent
information silos. This article focuses on improving the efficiency of substation operation and maintenance, and
systematically studies the path of digital transformation. By analyzing the innovative applications of cutting—edge
technologies such as intelligent sensing technology, Internet of Things (IoT), big data analysis, and artificial
intelligence (Al) in the entire process of substation equipment status monitoring, fault diagnosis, and operation
and maintenance management, a multi technology integrated digital operation and maintenance system
framework is constructed. Research has found that this system can improve fault prediction accuracy by more
than 30%, shorten operation and maintenance response time by 40%, and reduce operation and maintenance
costs by 25% through real—time collection of multi—dimensional data from devices, combined with machine
learning algorithms. This significantly enhances the safety resilience and economic efficiency of power system
operation. The results of this article not only provide theoretical support for the digital transformation of
substation operation and maintenance, but also verify the feasibility and application value of the technical
solution through practical cases, which has important reference significance for promoting the construction of
smart grids.

[Key words] substation operation and maintenance; Digital solutions; Intelligent sensing; Big data analysis;

Internet of Things; artificial intelligence
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