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[ Abstract] Bed temperature is one of the important parameters affecting the operating efficiency, safety and reliability of the
Circulating Fluidized Bed ( CFB) boilers. Based on the small capacity sample data, combined with the global optimization ability of
Genetic Algorithm (GA) and the generalization ability of Support Vector Regression (SVR) , the bed temperature prediction model
is designed for a 300 MW circulating fluidized bed boiler in service. By analyzing the operation mechanism of this specific boiler,
the input variables of the bed temperature characteristic model are selected, and then the genetic algorithm is used to optimize the
penalty coefficient, radial kernel parameters and loss function of the support vector regression algorithm to construct the GA-SVR
prediction model of CFB boiler bed temperature. Comparison is conducted with BP neural network, BP-SVR and Convolution
Neural Network( CNN). The results show that the GA-SVR model has smaller prediction error and faster response in the case of
small sample data, which has a guiding role for the operation and control of CFB boilers.
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Tab. 1 Operation data of a 300 MW CFB boiler

s x,/ xy/ x3/ x4/ x5/ xg/ X,/ xg/ xg/ X9/ xy,/ x5/ %3/
Siac
MW (Nm® -h™') % (t-h™)(t-h")y T C C (Nm® +h™) (Nm® « h™") (Nm® - h™") (1-h™) C

1 151.09 728 050.55 8.47 1.61 28.67  259.65 250.68 264.50 441 034.21 30919.71 45985.53 28.34  790.48

2 150.91 802 004.94  7.81 1.61 29.31  259.19 247.73 261.59 409 087.30 42 327.89 5724538 547  805.96

3 151.22 847 940.02  6.72 1.63 30.09 257.00 250.08 262.43 412 414.41 43 795.18 57 979.18 12.83  795.33
214 256.92 1204 644.27 6.73 2.86 76.98  275.17 259.96 281.49 439 275.42 177 471.80 181 660.96 37.10  921.89
215 26237 1198 615.08 5.19 2.93 84.73  275.02 260.31 282.12 444 136.32 174 117.89 180 344.38 21.59  932.80
216 260.02 1202217.05 7.39 2.90 87.03  269.24 254.04 276.82 435 886.46 181 908.25 190 604.84 44.93  931.31
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Fig. 1 Fitness of genetic algorithm per generation
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Fig. 2 Bed temperature prediction results of the verification set
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Fig. 3  Comparison of prediction errors between BP model and
GA-SVR model
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Fig. 4 Comparison of prediction errors between BP-SVR model
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Tab. 3 Comparison of evaluation indexes between BP—SVR model
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