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Fault Detection and Analysis of Electrical Automation Instrumentation Based on PLC
Zihu Ma Kai Yang
Yuanda Energy Technology Group Co., Ltd.
[Abstract] This study focuses on fault detection and analysis of electrical automation instrumentation utilizing
Programmable Logic Controllers (PLCs). It begins by outlining the fundamental concepts of PLCs and electrical
automation instrumentation, covering their functions, operational principles, structural configurations, and
classifications. Subsequently, common fault types and their causes—such as sensor malfunctions, actuator failures,
and signal transmission anomalies—are analyzed. The paper then introduces PLC—based fault detection methods,
including the diagnosis of digital input faults, analog signal abnormalities, and communication failures. Finally,
the advantages of PLC—based fault detection are highlighted, emphasizing its role in improving detection

accuracy and timeliness, enhancing system reliability and stability, and enabling intelligent diagnosis and

predictive maintenance.
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