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Abstract

With the rapid development of data science and artificial intelligence, industrial processes are un-
dergoing technological innovations in the direction of large-scale, complex and precise. When the
mechanism model and identification model are not accurate enough or difficult to establish, da-
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ta-driven control and optimization theory can achieve effective control of production processes and
equipment. This paper explores the application and practice of data-driven optimization theory
and methods in waste incineration power generation. In the process of waste incineration power
generation, its production data often has the characteristics of nonlinearity, strong coupling,
time-varying and large lag. By applying data-driven optimization theory and methods, on the basis
of maintaining the stability of the combustion materials, through more precise control and optimi-
zation of the combustion process, the power generation can be effectively increased by about 6%,
helping enterprises to achieve quality improvement and consumption reduction.
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Figure 1. Main steps of data-driven optimization implementation strategy
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Figure 2. System composition of waste incineration power plant
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Figure 3. Correlation analysis diagram of generator power variables
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Table 1. Prediction model in waste incineration system
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Figure 4. Comparison of prediction results of each model
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Table 2. Comparison of performance indicators of each prediction model
= 2. BTUNARE M REIRARXTEL

e LSTM SG-LSTM SG-DTW-LSTM SG-PSO-LSTM  SG-DTW-PSO-LSTM
MSE 1.0509 0.9449 0.8692 0.6367 0.5954
MAE 0.8241 0.8170 0.7779 0.6206 0.6540

R2 0.6988 0.7292 0.7509 0.8175 0.8294
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Figure 5. Generator power model fitting effect diagram
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Figure 6. Dependence relationship of generator power on main steam flow and upper furnace temperature
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Table 3. Comparison chart of optimization results
3. MHEREER

RIUAHEE  HETKHRE =7 RIUKEE  HETKHE  #7bR RIUKHRE HETKEE R7ER

11.244 11.23 0.1% 11.322 11.03 2.7% 11.419 11.08 3.1%
11.208 10.41 7.7% 10.762 8.66 24.3% 11.118 10.75 3.4%
10.889 10.36 5.1% 11.017 10.95 0.6% 11.223 11.48 —2.2%
11.188 10.91 2.5% 10.822 9.89 9.4% 11.244 10.32 9.0%
10.953 10.92 0.3% 11.193 10.82 3.4% 11.115 10.56 5.3%
11.354 10.97 3.5% 11.346 11.19 1.4% 11.253 11.11 1.3%
11.324 10.87 4.2% 11.096 10.74 3.3% 11.151 10.75 3.7%
11.185 10.91 2.5% 10.629 9.73 9.2% 11.280 11.15 1.2%
11.129 105 6.0% 11.261 10.99 2.5% 11.247 1041 8.0%
11.151 10.47 6.5% 11.418 11.39 0.2% 11.170 10.88 2.7%
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11.246 10.64 5.7% 11.189 10.89 2.7% 11.269 10.52 7.1%
11.213 10.23 9.6% 11.365 11.24 1.1% 11.395 12.08 —5.7%
11.184 11 1.7% 11.158 10.23 9.1% 11.260 11.03 2.1%
11.161 10.33 8.0% 11.082 9.06 22.3% 11.190 11.54 -3.0%
11.181 10.68 4.7% 11.114 10.5 5.8% 11.129 10.7 4.0%
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