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Prediction of NO, emission concentration in circulating fluidized bed

boiler based on LightGBM-CatBoost.
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WANG Feng®* , TANG Zhong-feng’ , ZHANG Zhi-yong'
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Co., Ltd., Hohhot 010020, China; 2.College of Energy and Power Engineering, Inner Mongolia University of
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Abstract:NO, emission concentration of circulating fluidized bed (CFB) boilers were predicted by six prediction
models consisted four data-driven ensemble learning algorithms.The effects of load, coal feed and primary airflow on NO,
emission concentration were investigated and a 300 MW CFB boiler was employed as an example. Compared with the
other five models , the LightGBM-CatBoost (L-C) model displayed the best prediction accuracy and stability with an MAE
and RMSE of 0.12 and 0. 16, which R-squared was 0.98. The maximum relative error between the predicted and
measured NO, emission concentration was less than 13. 9% with the changes of load, and most of relative error of the
predicted values was less than 3%.The maximum relative error was 9% between the NO, emission concentration values
predicted by the XGBoost-CatBoost and LightGBM-NGBoost models and the measured values when the coal feed varies,
which was smaller than the relative error of 13. 9% predicted by the L-C model.The maximum deviation of NO, emission
concentration values predicted by the L-C model was less than 5% when the measured values of NO, emission
concentrations were higher than 120 mg/m’. The L-C model ensures the accurate prediction of NO, emission
concentration for CFB boiler under the condition of wide load.It provides an advanced theory for selective non-catalytic
reduction technology in low NO_ combustion control and supports theoretical foundations and data for the implementation
of flexibility retrofits in CFB boilers.
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