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Design and Implementation of Intelligent System for Coal-fired Units
Liu Deming, Yang Zhanhai, Bo Qingyao
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Abstract : To meet the requirements for the safe, economic, and efficient operation of coal-fired units, this
paper focuses on the design and implementation of an intelligent system for coal-fired units. Through
requirement analysis, the system's business, functional, and non—functional requirements are clarified.
Business requirements cover the entire process, including fuel management and combustion power
generation, while functional requirements focus on five core modules. Non-functional requirements
emphasize industrial-grade standards such as real-time performance and reliability. Subsequently,
a five—tier overall architecture of "perception—-data—platform—application—security" and a three—
tier network architecture of "control network—data network—-management network" are designed
to construct an intelligent closed loop of "perception—analysis—decision—execution". The core
functional modules of the system include an intelligent monitoring and early warning center, intelligent
combustion optimization, turbine and thermal system optimization, equipment predictive maintenance,
and operational decision support. These modules employ technologies such as LSTM and improved
multi-objective particle swarm optimization algorithms to achieve abnormal early warning, dynamic
optimization of combustion parameters, reduction of thermal losses, transformation of operation
and maintenance modes, and scenario—based decision support. During the system implementation
phase, industrial-grade hardware and software are selected based on an edge—cloud collaborative
architecture. Cross—system integration is accomplished through standardized interfaces and service
buses, and a three-level testing system is established for verification.
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