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Research on Optimization Method for Combined Operation of Slurry Circulating
Pump in Wet Desulfurization System of Thermal Power Plant

YAN Ruxian', HU Rongrong', XIAO Chengming', CHENG Enlu’
(1. Guodian Huangjinbu Power Co. , Lid. , Shangrao, China, Post Code: 335101 ;
2. Nanjing Guodian Environmental Protection Technology Co. , Ltd. , Nanjing, China, Post Code:210061)

Abstract; As the slurry circulating pump traditionally relies on the experience of operators and lacks the
means of fine management, resulting in high energy consumption during operation, this paper proposes a
slurry circulating pump combined operation optimization method based on data mining. The fuzzy C-
means ( FCM) clustering algorithm is used to cluster the historical operation data with similar characteris-
tics, and the energy consumption objective function is constructed with SO, emission concentration at the
chimney outlet as constraint, so as to screen the optimal pump combination in the clustering and form the
historical working condition database. The light gradient boosting machine ( LightGBM) classifier is
trained by the database, and the intelligent optimal operation of pump combination is realized. The opti-
mization method proposed in this paper is actually deployed in a 650 MW thermal power unit. The results
show that compared with the traditional empirical operation mode, the desulfurization energy consumption
is reduced by 6. 6% on a month-on-month basis and 7.3% on a year-on-year basis, which proves the ef-

fectiveness and practicability of the optimization method.
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Tab. 1 Historical working condition data division

T i fur X 8]/ MW AT SO, HEBoHk & X [8]/mg - m 3
1 [304,447) [1123,1619)
2 [304,447) [1619,1852)
3 [304,447) [1852,2078)
4 [304,447) [2078,2 550)
5 [304,447) [2550,2 766
6 [447,556) [1123,1619)
7 [447,556) [1619,1852)
8 [447,556) [1852,2078)
9 [447,556) [2078,2 550)
10 [447,556) [2550,2 766 ]
11 [556,652] [1123,1619)
12 [556,652] [1619,1852)
13 [556,652] [1852,2078)
14 [556,652] [2078,2 550)
15 [556,652] [2550,2 766
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Tab.2 Comparative data simulation of optimized operation of slurry circulation pump

o L, EPRAT S0, FEprd S0, Fibristy HWETT Fhris A EEE TR RkRE R/
n MW HEROKR L /mg - m ~ HEHK A /mg - m #H HE A/ kW /KW %o

1 409. 54 1341.92 5.43 110101 110100 3550 2 550 28.17
2 232.85 967. 16 13.10 110110 110100 3 500 2 550 27.14
3 234.71 1 061.46 6.38 111110 110100 4 400 2 550 42.05
4 233.50 1111.51 3.30 111111 110010 5 400 2 600 51.85
5 515.64 1 407.23 33.21 110001 110110 2 650 3 500 -32.08
6 649.53 1474.67 18.74 110110 110110 3 500 3 500 0

7 408.33 1289.43 27.19 011010 011010 2 700 2 700 0

8 413.47 1 364.50 37.58 011100 011001 2 650 2 750 -3.77
9 546.15 1462.16 4.30 110011 110110 3 600 3 500 2.78
10 234.31 1 036.74 2.41 111100 111000 3450 2 550 26.09
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