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Prediction of SCR Inlet NO, Mass Concentration based on
TCN-BiGRU-Attention with Residual Correction

LU Runxu, MAO Dajun
(College of Automation Engineering, Shanghai University of Electric Power, Shanghai, China, Post Code: 200090 )

Abstract: To solve the problem of large delay and low accuracy in measurement of NO, mass concentra-
tion at the inlet of selective catalytic reduction (SCR) flue gas denitrification system in coal-fired power
plants, based on an in-service 600 MW supercritical unit, a dynamic delay time analysis method based
on mutual information coefficients was proposed to analyze the delay effect of input features on NO, mass
concentration; then, a prediction method for NO, mass concentration at the inlet of SCR in coal-fired
power plants was proposed based on the fusion of time-sequence convolutional network and bi-directional-
ly gated recurrent unit attention mechanism ( TCN-BiGRU-Attention) , and the residual correction was in-
troduced to improve the model prediction effect. The experimental results show that the proposed dynamic
delay analysis method is able to capture the optimal temporal mapping relationship of the input features
and improve the prediction effect of the model. The proposed prediction method has significant advantages

in terms of prediction accuracy and robustness compared with traditional models such as LSTM and TCN-
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GRU. The proposed prediction method of TCN-BiGRU-Attention with residual correction with considering

the delayed effect of input features on the prediction results can realize accurate prediction of NO, mass

concentration at the SCR inlet and provide effective technology guidance for denitrification.

Key words: SCR denitrification system, dynamic delay time, TCN, bi-directionally gated recurrent unit

(BiGRU) , attention mechanism, residual correction
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Fig. 1 Dilated causal convolutions structure
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Fig. 4 Structure diagram of attention mechanism
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Fig. 6 Structure diagram of optimal delay time analysis
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Tab. 4 Evaluation indicators for residual

correction models

1 A MAPE/% RMSE MAE  MSE R?

TCN-BiGRU-Attention ~ 1.23  3.271 2.593 8.051 0.7%
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Tab. 5 Predictive evaluation indicators for different models

Al MAPE/ % RMSE R?

GRU 4.96 10.381 0.794
TCN-GRU 3.83 8.603 0.835
TCN-BiGRU 1.51 3.871 0.907
TCN-BiGRU-Attention 0.67 1.621 0.974
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