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Economic analysis of denitration system in a coal-fired power plant with

flue gas bypass during load cycling processes
GAO Wei, LIU Ming, ZHAO Yongliang, YAN Junjie "
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi‘an Jiaotong University, Xian 710049, China)

Abstract; Setting up an economizer flue gas bypass system is an effective approach to increase the inlet
flue gas temperature of the denitration system in a coal—fired power plant and maintain high De—-NO_ ef-
ficiency under all working conditions. In order to analyze the economy of the denitration system in a
coal—fired power plant during frequent load cycling processes, the dynamic models of a 660 MW ultra—
supercritical coal—fired power plant and the SCR system are developed. Then,the cost of urea,the envi-

ronmental cost of NO_ emission and the cost of coal are obtained and compared under different flue gas
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bypass baffle opening during the loading up processes from 50%THA to 100%THA. The results show

that the change value of coal cost is the largest,and the total cost has a certain increase when the econ-

omizer flue gas bypass baffle is opened during the load cycling processes. When the flue gas bypass baf-

fle opening is 5% and 10% ,the cost of coal increases by ¥ 600 and ¥ 1 200 respectively during the
loading up processes from 50% to 75%THA. Meanwhile, the cost of urea decreased by ¥442.48 and

¥ 554.89 respectively, while the environmental cost of NO_ emission changed less, only ¥ 62.22 and

¥ 63.19. Moreover,the cost of coal increased by ¥1 800 and ¥2 300 respectively during the loading

up processes from 75% to 100%THA ,and the amounts of change in urea cost and NO_ emission envi-

ronmental cost were little. Therefore , it is not recommended for coal-fired power plant to open the flue

gas baffle during the loading up processes from 75% to 100%THA.
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Fig. 1 Schematic diagram of the model of 660 MW ultra—supercritical coal-fired power plant
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Fig. 2 Schematic diagram of flue gas bypass system
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Table 1 Relative error of main parameters in each steady state
100% THA 75%THA 50%THA
TRk T T T B A 1Y T S
R/ MW 660.00 660.03 0 495.03 495.03 0 330.01 330.04 0.01
FHEEME/ (kg - s7') 52485 523.44 0.27 393.05 390.99 0.53 255.74 251.90 1.50
FERIRAE/C 600.0 600.1 0.017 600.0 600.0 0 600.0 600.0 0
FHIES1/ MPa 25.82 25.88 0.25 19.50 19.50 0 12.96 12.97 0.06
PHGRRIE/C 620.00 620.30 0.05 620.00 620.00 0 620.00 620.10 0.02
PHZEIR T/ MPa 5.42 5.47 0.82 4.01 4.01 0 2.72 2.69 1.11
i SR/ C 447.00 447.80 0.18 425.00 425.60 0.14 383.00 383.30 0.09
YK ES1/MPa 30.84 30.96 0.40 23.25 23.25 0 15.40 15.31 0.58
KR/ C 304.00 300.00 1.32 301.00 298.30 0.90 275.00 275.00 0
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Fig. 3 The change of power of coal-fired power plant during loading up processes
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