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Optimization of Automatic Control System for Furnace
Monitoring in Thermal Power Plant Based on Deep Learning
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Abstract

Thermal power boiler furnaces operate in high-temperature, dust-laden, and radiation-intensive environments. On-site operators
typically use flame television monitoring combined with fire detection signals to comprehensively assess ignition risks, combustion
deviations, coking precursors, and fire suppression hazards on the Distributed Control System (DCS). This enables synchronized
adjustments to coal feeding, secondary air supply, exhaust air, and oil gun deployment. Coal blending and deep peak shaving often
cause abrupt flame morphological changes, while traditional threshold-based methods and human experience are prone to false
alarms or missed detections under conditions of obstructions, reflections, or sudden light variations. This paper proposes actionable
deep learning optimization strategies covering image acquisition, model training, alarm criteria, and control interfaces, with emphasis
on long-term operational validation and redundant system configurations.
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