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BB S N H B AR . AT . AT SO, W . AT & . Wl pH. & MK
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Table I Comparison of parameters under actual operating conditions

peg MCURE AURTRE  ATISOHIE/ WA Kl KRR RBIESE OISO R
¢ (km*h™") (mg'm”) TE/%  pH  (kgm) o/t (mg'm™) (kWh)

1 10161 199.93 1443 6.90 35 1281 2 91.86 418.36
2 103.66 22121 1401 6.94 43 1074 2 32.13 400.93
310454 206.71 1417 6.09 44 1077 2 42.81 424.29
4 10461 211.93 1574 7.94 49 1077 2 22.75 373.15
5 10945 192.67 1477 6.96 48 1340 2 17.19 400.75
6 100.29 194.99 1288 7.14 47 1075 2 29.39 385.06
7 11157 208.92 1654 6.64 42 1284 2 37.17 405.39
8 109.74 188.10 1432 7.17 5.2 1347 2 10.90 399.37
9 110.03 177.48 1503 6.94 5.1 1286 2 12.63 392.56

10 106.30 190.06 1373 7.39 4.0 1080 2 41.03 361.02
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Fig. 1 Comparison between the outlet SO, concentration Fig.2 Relative error of prediction model for SO,
predicted by the model and its actual value concentration in the outlet
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Fig.3 Comparison between the energy consumption predicted Fig. 4 Relative error of prediction model
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Fig. 5 Effect of gas oxygen content on SO, concentration Fig. 6 Effect of flue gas oxygen content on
in the outlet desulfurization efficiency
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Fig. 7 Effect of slurry density on the mass concentration of Fig. 8 Effect of slurry density on
SO, in the outlet desulfurization efficiency
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Fig. 9 Coupling curve of gas oxygen content and flue gas flow Fig. 10 Coupling curve of slurry density and flue gas flow in
in the inlet under equivalent constraints the inlet under equivalent constraints
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Fig. 11 Coupling curve of gas oxygen content-pollution Fig. 12 Coupling curve of gas oxygen content-pollution
discharge-total energy consumption discharge-energy consumption index
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Fig. 13 Coupling curve of slurry density-pollution Fig. 14 Coupling curve of slurry density-pollution emission-
discharge-total energy consumption energy consumption index
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Abstract The synergistic optimization and evaluation between environmental pollution discharge control and
comprehensive energy consumption of the system is the theoretical premise to solve the overburdened
environment and energy in China. To solve the key scientific problem for the synergistic optimization and
evaluation of desulfurization system of coal-fired power plants, based on online operation data of wet
desulfurization control system, the support vector machine (SVM) intelligent deep self-learning method was
used to build a synergistic prediction model for real-time online pollution emission control indices and
comprehensive energy consumption indices of desulfurization systems, and clarify the synergistic coupling rules
among the key control parameters-polluting emission control-the comprehensive energy consumption of the
system. Then an innovative synergistic assessment method for pollution emission control and comprehensive
energy consumption of industrial-grade boiler desulfurization towers was proposed. The results showed that the
sulfur dioxide emission concentration in the outlet and the comprehensive energy consumption index of the
system were negatively correlated with the oxygen content, and they firstly decreased then increased with the
density of the slurry, while the pollution emission control was negatively correlated with the comprehensive
energy consumption index of the system. Both the system pollution discharge control and comprehensive energy
consumption indices were in the optimal state when increasing the oxygen content and controlling the slurry
density at about 1 250 kg-m™>. The synergistic optimization could result in the maximum decline of 8.3% in the
comprehensive energy consumption index of the system. The demonstration project verification showed that the
synergistic prediction model of the pollution discharge and comprehensive energy consumption index of the
desulfurization system was accurate and reliable, and its maximum error was less than 10%. Based on the above
results, the support vector machine regression method can be applied to the pollution control and energy
efficiency evaluation of industrial-grade wet desulfurization boilers, and has guiding significance for the optimal
operation of actual desulfurization projects.

Keywords  desulfurization system; support vector machines; pollutant emission; comprehensive energy

consumption; synergistic mechanism
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