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ARTIFICIAL NEURAL NETWORK BASED NITROGEN OXIDES EMISSION PREDICTION AND
OPTIMIZATION IN THERMAL POWER PLANT
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Abstract

Currently, emission monitoring is done via analytical instruments which are very expensive to install and maintain. The power generating
industry is undergoing an unprecedented reform. This paper describes an ef ficient approach to predict nitrogen oxides emission from a 500 MW
coal fired thermal power plant with optimized combustion parameters. The oxygen concentration in flue gas, coal properties, coal flow, boiler
load, air distribution scheme, flue gas outlet temperature and nozzle tilt were studied. Artificial neural networks (ANNs) have been used in a
broad range of applications including: pattern recognition, optimization, prediction and automatic control. The parametric field experiment data
were used to build artificial neural network (ANN). The coal combustion parameters were used as inputs and nitrogen oxides as output of the
model. The predicted values of the model for full load condition were verified with the actual values. The predicted values are 94% closer to
actual operating values with lowest Root mean square error (RMSE) 0.4908 and highest correlation factor 0.9627. The optimum level of input
operating conditions for low nitrogen oxides emission was determined by simulated annealing (SA) approach. These optimum operating

parameters can help us to ensure complete combustion, less emission with increased boiler life.
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