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Fig.1 Structure of optimized control
system for boiler combustion
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Fig.2 Support vector machine model of
boiler combustion response property
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Tab.1 The comparison of calculated

NOy between LS-SVM and ANN

T M, LS-SVM ANN

i /[mg- (m*)"] M,/ [mg- (m*)™] e M,/ [mg- (m*)™] £

1 746.34 745.35 0.132 744.65 -0.230
2 732.90 733.19 -0.034 733.20 0.048
3 777.80 775.80 0.266 781.50 0.470
4 906.53 899.63 0.761 904.09 -0.270
5 784.64 782.25 0.305 786.27 0.210
6 644.75 647.52 -0.430 647.97 0.500
7 620.17 624.66 -0.724 623.14 0.480
8 713.91 711.60 0.324 707.70 -0.870
9 671.72 672.65 -0.139 672.85 0.170
10 638.76 641.76 -0.470 638.89 0.020
11 632.94 636.16 0.509 632.22 -0.110
12 659.32 673.43 2.140 696.06 5.570
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Tab.2 Optimization results with
NOy less than 650 mg/m’

TEMBL Sy 2, 2 UHER N 0.9, 8 5 MEFR D 0.1 #E1k oo 0/ % M;/ [mg+ (m")"']
RECH 100, Y €3 SN 94.078 636.66
HEALEE R AN K 4 TR | Pareto BT 1Y AR 45 i A NOx HRBURE /N 92.950 364.87
57 A, Ho oA F W5 0 ARG A NOy HE Ok B2 52 BB 93.976 409.19
R3ITIR4TSHRUERBER
Tab.3 Comparison of parameters before and after optimization
fite M/ 0w BET YT TIFEE / % WERNIFIE /% ket
HiJE [mg-(m®)'] ' H/(h™) AA AB cD DE EF OFA OFB  1231/%
AL 1085.32  93.404  2293.0 65.00 65.00 65.00 65.00 65.00 65.00 31.20 0 0.500 00
i 1 636.66 94.078  2362.7 59.50 20.08 22.66 33.54 99.71 50.26 38.79 4545 045124
b 2 364.87 92950 2363.0 68.82 20.55 33.33 99.73 98.64 64.51 36.18 28.36  0.55124
! 409.19 93976 2365.8 5443 20.08 28.33 58.86 99.42 64.51 3541 3452 045045
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Optimized control system design for high efficiency and low
emission combustion of power plant boiler
LIU Ding-ping, CHEN Min-sheng,LU Ji-dong
(South China University of Technology, Guangzhou 510640, China)
Abstract: An optimized control system for high efficiency and low emission combustion of power
plant boiler is constructed based on LS—SVM (Least Square Support Vector Machines) and MOEA
(Multi-Objective Evolutionary Algorithms). A LS—SVM model of boiler combustion response property

is set up based on data acquisition from power plant distributed control system. Through data sam-

ples machine learning,a multi-objective optimization model for high efficiency and low NOx emission

combustion is established. MOEA based on Pareto optimal concept is used to perform a search for

determining the optimum solutions,from which the optimum combustion adjustment mode of boiler is

obtained based on fuzzy theory.
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