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[Abstract] Substations feature densely—arranged equipment and continuous operation. Abnormal conditions
such as electrical overheating, insulation deterioration and partial discharge may induce early—stage fire risks.
Traditional single—point fire monitoring fails to detect faint fire symptoms in a timely manner. Aiming at the
problems of scattered monitoring data, delayed anomaly identification and insufficient alarm linkage, an
early—fire online—monitoring and early—warning system based on Internet—of—Things technology is
constructed. Multi—source data including temperature, smoke, gas concentration and electrical operating status
are adopted for fusion judgment. Mechanisms of edge computing processing, risk grading and
operation—maintenance linkage are established. The application of this system can shorten the discovery time of
anomalies, reduce false alarms, and improve the efficiency of fire location, risk assessment and closed—loop
disposal. It promotes the fire—safety management of substations to transform from passive alarming to proactive
early warning.
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