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Abstract

The fuel belt transportation system is the core component of fuel delivery in thermal power plants. Belt deviation, the most common
and highly hazardous fault, can lead to equipment wear, tearing, and system shutdowns. Traditional correction methods rely heavily
on manual inspections and passive adjustments, making it difficult to promptly and accurately address deviation issues under complex
operating conditions. This paper systematically analyzes the causes and characteristics of belt deviation faults, proposes an intelligent
diagnostic method integrating multi-source sensing, image recognition, and deep learning, and designs an adaptive correction system
based on intelligent perception and control. Through multi-parameter fusion and data-driven modeling, the system achieves real-
time early warning and hierarchical identification. Integrated with intelligent actuators and adaptive algorithms, it automatically
adjusts correction devices to enhance intelligent and autonomous correction capabilities. Engineering applications demonstrate that
this system effectively reduces deviation accident rates, minimizes equipment wear, improves fuel delivery continuity and safety,
providing technical support for intelligent operation and maintenance as well as equipment upgrades in thermal power plants.
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