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Design of an Intelligent Power System Based on Multi-Sensor Technology
Hu Zhang
Baodi Power Supply Branch, State Grid Tianjin Electric Power Company

Qingjie Hu

[Abstract] In response to the limitations of traditional power monitoring systems in real—time response,
intelligent decision—making, and security protection, this paper constructs an intelligent power system
architecture based on multi—sensor fusion. The system employs the STM32F407 as the edge computing core,
integrates sensor data such as temperature, humidity, current, voltage, and infrared intrusion, and achieves
efficient collaborative control through the Modbus—RTU protocol and PLC. Additionally, a 4G
communication module is utilized to upload structured data to the cloud platform in real time. Experimental
results demonstrate that the system achieves an accuracy rate of 98.6% in identifying environmental and
equipment status, with an end—to—end response time of less than 5 seconds and a stable network transmission
delay controlled within 200 ms, significantly enhancing the operational security of the power system.
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