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Abstract: Considering the problems of untimely combustion adjustment and high cost of flue gas denitra-
tion in the actual operation of utility boilers, a fast prediction model of NO, emission at the outlet of fur-
nace based on MI-GA-LSTM was proposed. Basing the real-time operation data of a coal-fired boiler, mu-
tual information (MI) was used to analyze the correlation, then the result of optimal variable quantum set
was taken as the input of the long and short-term memory (LSTM) , and the genetic algorithm ( GA) was
applied to optimize the key parameters of the model to obtain the MI-GA-LSTM model for original genera-
ting mass concentration of NO, emission prediction at the outlet of furnace. The prediction effect of MI-
GA-LSTM model was compared with that of LSTM, gated recurrent unit (GRU) and the recurrent neural
network (RNN) prediction models in the same test data set. The results show that the MI-GA-LSTM
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model can accurately predict the NO,, concentration on both the training sample data set and the test sam-

ple data set, and complete the multivariable nonlinear fitting well ; the model is superior to other models

with the three indices of the test set, and has higher prediction accuracy and generalization ability; the

model can be used as a supplement to the NO, mass concentration sensor to precisely detect the change of

the original generating mass concentration of NO, emission at the furnace outlet early.

Key words: NO, emission concentration,long and short-term memory (LSTM) ,genetic algorithm, predic-

tion model
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Fig. 1 LSTM internal state diagram
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Fig. 3 Forecast model establishment process
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Fig. 4 Statistical diagram of mutual information

value of each input feature
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Tab. 3 Index results of each model in the test set

T A 7 RMSE MAPE R-square
MI-GA-LSTM 3.718 0.013 0.996 2
LsTM 8] 4.034 0.016 0.992 1
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RNN!3) 5.937 0.049 0.9826
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