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基于广义预测控制的循环流化床锅炉燃烧过程多目标优化控制策略

童一飞，金晓明

工业控制技术国家重点实验室(浙江大学)

摘要： 

针对循环流化床锅炉(circulating fluidized bed boiler，CFBB)燃烧过程的非线性、时变、大滞后、多变量耦合等

过程特性，提出了一种基于广义预测控制的燃烧过程多目标优化控制策略。在分析循环流化床锅炉燃烧过程动态模

型的基础上，构建了2层结构的燃烧优化控制结构，分别实现料床温度与主蒸汽压力的区域动态控制和经济性能指

标的稳态优化。仿真研究结果表明，与区域控制方法相比，2层优化控制策略在保证料床温度和主蒸汽压力稳定的

前提下，能够有效地将煤耗降低2%左右。 
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Optimal Control of Multi-objective in Circulating Fluidized Bed Boiler Combustion 
Process Based on Generalized Predictive Control Method

TONG Yi-fei, JIN Xiao-ming 

National Laboratory of Industrial Control Technology (Zhejiang University) 

Abstract: 

To deal with the nonlinearity, time-variation, long time-delay and multivariable coupling characteristics in 
the process of circulating fluidized bed boiler (CFBB) combustion, an multi-objective optimal control 
strategy based on the generalized predictive control (GPC) was proposed. Analyzing the dynamic 
modeling of the CFBB combustion, the strategy constructed a two-layered optimal control structure 
which included the dynamic control layer for zone control of the bed temperature and main steam 
pressure along with the steady state optimization layer for the economic target optimization. The 
simulation results demonstrate that the proposed two-layered predictive control strategy can decrease 
the coal consumption by probably two percent while assuring the steady of the bed temperature and 
main steam pressure compared with only zone control.

Keywords: generalized predictive control   circulating fluidized bed boiler   combustion   multi-
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