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Abstract

Aiming at the industry pain points of traditional insulation resistance measurement for three-phase asynchronous motors, such as
power shutdown requirement, manual operation, low efficiency and no real-time early warning, an loT-based online insulation
resistance monitoring and early warning system was designed and implemented. The system adopts a hierarchical distributed
architecture, with the domestic AT32F microcontroller as the core, and integrates a self-developed DC high-voltage injection
measurement circuit. It innovatively realizes the intelligent safety logic of “automatic measurement upon power-off and automatic
disconnection upon power-on” based on voltage detection. The measured data is remotely transmitted and synchronized to the
cloud platform via WiFi and MQTT protocol, and the background monitoring platform realizes data visualization, storage and
multi-terminal early warning for over-limit values. Experimental results show that the system has accurate measurement and
stable operation, which can effectively realize online perception and intelligent management of the insulation state of three-phase
asynchronous motors, provide reliable technical support for predictive maintenance of industrial equipment, and has good engineering
application value.
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