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Abstract: The electrical automation system is undergoing a transformation from traditional control to intelligence. The application of a
series of new technologies such as PLC intelligent control technology, adaptive control technology, intelligent detection, and fault
diagnosis has greatly improved the performance of the entire system. The new generation of PLC is not only a simple relay substitute,
but also a complex control system with real-time computing capability and powerful communication protocols, laying a good
prerequisite for achieving higher-level advanced control technology. The adaptive PID controller improves the control performance in
nonlinear and dynamic environments by about 75% in steady-state error reduction and about 33% in response speed improvement
compared to traditional PID controllers by adjusting the gain parameters of the PID controller online. The intelligent fault diagnosis
technology integrates infrared thermal imaging technology and contactless sensors. After two steps of unsupervised modeling learning,
namely the first step of self-organizing mapping learning and the second step of stacking autoencoder learning, the average fault
recognition accuracy obtained is over 99%. However, there are still issues with stability, security, and control accuracy. The application
level of intelligent control technology can be improved through three aspects: improving structural design, enhancing information
security protection, and strengthening the integration of artificial intelligence.
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