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Research on Boiler Operation Optimization and Adjustment Measures in Thermal Power Plants
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[Abstract] As the core power equipment in thermal power generation systems, boiler stability and operational
efficiency directly impact power plant performance, energy consumption levels, and safety standards. Current
boiler operations in China's thermal power plants face challenges including inadequate load fluctuation
adaptation capacity, suboptimal combustion efficiency, high energy consumption, and accelerated equipment
wear. These issues not only disrupt power generation continuity but also increase production costs and safety
risks. Based on real-world operational data from thermal power plant boilers and fuzzy processing—processed
production cases, this study analyzes common failures and influencing factors in combustion systems,
steam—water systems, and auxiliary systems during boiler operation. Targeted optimization and adjustment
solutions are proposed with emphasis on operational feasibility, aiming to enhance boiler efficiency, reduce
energy consumption, minimize equipment failures, and ensure safe, stable, and economical power plant
operations. Practical tests demonstrate that optimized adjustments improved boiler thermal efficiency by 1.3%,
reduced coal consumption per kWh by 5g, and decreased equipment failure rates by 18%. These findings
provide practical references for optimizing on—site boiler operations in thermal power plants.
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