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Study on deep denitrification performance of SNCR+SCR for a 300 MW CFB boiler
MA Tao' ,RU Yu®,LI Kezhang' ,HUI Jianfei' ,ZHU Hai',LI Meng'
(1. Qinhuangdao Qinre Power Generation Co. ,Ltd. ,Qinghuangdao 066000, China
2.China Huaneng Clean Energy Research Institute ,Beijing 102209, China)

Abstract: With the continuous improvement of environmental protection pressure,in—depth denitrification retrofit for many fluidized circu-
lating bed( CFB) boilers needs to be carried out to achieve ultra—low emissions, while there is little research on the application of SCR ret-
rofit in CFB boilers at present. SCR denitrification system has been added to a 320 MW fluidized bed unit. Based on this project,
the grid method was used to measure the parameters of flue gas temperature , flue gas composition, etc. , the boiler performance test before
and after the retrofit was carried out,and the denitrification performance and its influencing factors after SCR retrofit were studied. Besides,
the boiler efficiency was measured. The results show that the average temperature at SCR inlet is 268.11-309.53 “C under different loads
which basically meets the extended temperature window for SCR reaction(260-420 °C ). With 320 MW load, the measured denitrification
efficiency is 72.48% ,and the corresponding ammonia escape concentration is 0.7 mg/Nm’. Under 40% —100% load ,the NO_ emission is
lower than 25 mg/Nm’ ,and the ammonia escape concentration is lower than 1 mg/Nm®. Because the flue gas temperature is lower than

that of pulverized coal boiler,the denitrification efficiency of SCR reactor in this test is lower than that used in pulverized coal boiler. The
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urea consumption under 40%—100% load is lower than that of pulverized boiler with the same grade,and the urea consumption under full

load is 279.09 kg/h. Under the same emission value, the urea consumption is reduced by more than 50% ,and the effect of energy saving is

significant. The results of emission and urea consumption show that SNCR are well coupled with SCR,and this technology has a great ad-

vantage in CFB boiler. The NO, distribution at the SCR outlet is not uniform,showing a trend of high NO_ concentration on the right side

and low NO_ concentration on the left side on the horizontal section of flue,which is consistent with the temperature distribution at the SCR

inlet. Temperature is the main factor affecting the denitrification efficiency and NO, distribution. The average boiler efficiency after retrofit

is 90.07% ,which is basically equal to that before retrofit, indicating that SCR retrofit has little effect on boiler efficiency. More than 90%

of the heat loss of the boiler is caused by the heat loss of exhaust gas and incomplete combustion . The key to improve the boiler thermal

efficiency is to reduce ¢,(heat loss of exhaust gas) and ¢,(incomplete combustion of solid).

Key words: SCR;circulating fluidized bed boiler ; denitrification ; NO_ ; boiler efficiency
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Table 1 Main performance parameters of boiler

Sy E| BMCR ECR
AR/ (L b7 1025 979
PG T 2895 1/ MPa 17.4 17.4
SRR T O Z8VRIRLE/C 540 540
PRAFRRR R/ (L h7) 839.5 799.4
FEGERIE O 28735 )/ MPa 3.713 3.535
TR 1 O 28735 )/ MPa 3.533 3.348
FHIERE H 201/ C 325.0 320.2
PR T D Z8RRLEE / °C 540 540
AR IE O 4K R/ C 281.9 278.6
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Table 2 Characteristics of designing and checking coal

‘ TAv 5387/ % JCR T/ % Quet,ar”’
e M, M, Viat Ay Cor H, O N Star (kI - kg™")
B 5.22 1.01 37.97 43.69 40.04 2.89 6.49 0.71 0.94 15 557
WAL SRR 8.60 0.70 28.40 37.61 43.79 2.53 5.36 0.70 1.41 16 590
x3I APAKASHE
Table 3 Characteristics of limestone in furnace
% PRk A Si0, Fe, 0 Al 0, Ca0 MgO K,0+Na,0
TR/ % ~40 4.79 1.29 0.93 49.63 1.60 0.55
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Fig.1 System diagram after transformation
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Fig.2 Temperature field at inlet of air preheater
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Fig.3 Temperature field at SCR inlet
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Table 4 Analysis results for denitration efficiency

H 120 MW~ 240 MW 320 MW
NO, A H e B2 7 ¥ {E (6%
0,)/(mg - Nm™)
NO, Hi 1 ¥ B S Y1 (6%

24.45 21.35 18.08

10.31 9.23 4.32
0,)/(mg - Nm™)

TEASRR, % 40.08 50.36 72.48
B/ (mg « Nm™) 0.9 0.6 0.7
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Fig.4 Distribution of NO, concentration at SCR inlet and outlet
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AT AR R, S R R 5, AT, s S i H /MW JREHER/ (kg h™")
320 MW fifaf N IR ZFEE N 279.09 kg/h ;240 MW il 160 147.73
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Tab.6 Thermal efficiency of boiler under various
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I HT U A

T H 160 220 320 120 240 320
MW MW MW MW MW MW

HEMR AT R/ % 7.889 8.418 7.816  9.392 7.657 8.440

128 R 58 2 R b
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I %
Yy o 52 4 R e
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