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(57) Abstract: Disclosed inthe present invention is a method based on a deep recurrent neural network and evolutionary computation for
optimizing the combustion of an industrial boiler. The method comprises: (1) performing nonlinear offline modeling on the combustion
of a boiler, which step comprises building a boiler combustion nonlinear model BM using a recurrent neural network structure, and
training the BM using training parameters and an offset data structure to obtain a trained nonlinear model BM_trd; and performing
online decision optimization on the combustion of the boiler, which step comprises establishing an online decision optimization method
according to the nonlinear model BM_trd and the offset data structure, and searching for an optimal decision variation combination
such that the thermal efficiency at a subsequent moment is optimized. By means of the method, online combustion optimization of an
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industrial boiler is achieved when the industrial boiler has a relatively small variety of operation parameters, and a decision optimization
result is directly or indirectly used for boiler operation adjustment, thereby making boiler operation cleaner and efficient.
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HARATME,
F 1 LR R 45
e [ T RIRGE| R RRE | G —ARE | SRS [PESOTIE
T | HREK SR e TR THE | THE | SRETHE

1 127.6 0.8371 0.0718 1369.8 2637.1 0.25 -0.48
211 128.3 0.8468 0.0622 2277.3 2075.3 0.20 -0.09
31| 124.6 0.8288 0.0801 1351.9 -2141.6 -0.06 0.41
41| 117.6 0.8406 0.0683 2233.5 2006.1 -0.24 -0.11
511 121.7 0.8485 0.0604 342.6 -818.8 0.41 0.21
61| 131.2 0.8542 0.0548 1534.6 2276.2 -0.44 0.08
71 126.0 0.8962 0.0128 1902.5 521.5 -0.19 0.15
81| 127.9 0.8811 0.0279 2291.9 1466.7 0.23 -0.17
91| 126.9 0.8846 0.0244 1394.7 302.7 -0.08 -0.13
101 127.6 0.9006 0.0084 1777.6 21779 -0.47 -0.31
111 125.7 0.8961 0.0128 1792.2 1081.8 -0.40 0.50
1211 122.5 0.8822 0.0268 1275.9 1877.7 0.18 0.01
131 123.7 0.8301 0.0788 2150.0 1693.2 -0.25 0.29
1411 129.0 0.8753 0.0336 1340.0 -1696.8 0.12 0.33
151 133.1 0.8914 0.0175 2333.5 2703.7 0.00 -0.35
161| 145.1 0.8707 0.0383 1702.1 451.4 -0.41 -0.23
171 148.0 0.8640 0.0449 695.8 -2935.9 -0.13 0.04
181 142.2 0.8571 0.0519 1420.5 -1327.0 -0.34 -0.03
191 134.6 0.8788 0.0301 1551.8 2635.4 -0.08 -0.29
201 135.8 0.9092 -0.0002 1830.9 -1721.6 -0.43 0.14
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