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Edge Computing Empowers: Innovative Construction and Practice of Predictive Maintenance
System for Coal Mine Electrical Equipment
Lulu Liu
Shanghai Coal Technology Testing Co., Ltd.

[Abstract] In order to solve the pain point of "post maintenance lag and periodic maintenance blindness" in the
traditional coal mine electrical equipment maintenance mode, and to address the problems of data transmission
delay, bandwidth limitation and high safety compliance requirements under complex underground conditions, a
predictive maintenance system for coal mine electrical equipment based on edge computing was proposed. The
system builds a three—level collaborative architecture of "device awareness layer — edge computing layer — cloud
application layer". Through the collaborative mechanism of multi—source heterogeneous data localization and
real—time processing, edge intelligent reasoning and cloud in—depth optimization, the system realizes accurate
early warning of equipment failure, intelligent health status assessment and maintenance decision—making.
Elaborate on the hardware selection, software implementation, and key technological breakthroughs at each
level of the system, and validate the system performance through on—site trial operation data in coal mines.
Effectively improving the safety, reliability, and economy of coal mine electrical equipment operation, providing
technical support for intelligent operation and maintenance of coal mines.

[Key word] Edge Computing; Predictive Maintenance; Fault Diagnosis; End—Edge—Cloud Collaboration;
Prognostics and Health Management
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