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Application and Discussion of SNCR-SCR Coupling Denitrification
Tchnology in Large CFB Boiler

HU Gang,LIU Wei
(Shaanxi Energy Linbei Power Generation Co., Lid., Baoji 721500, China)

Abstract: Based on the advantages of low temperature combustion, SNCR (selective non—catalytic reduction)
is widely used in flue gas denitrification technology of CFB boilers. Under the basic load of CFB boiler (50 %~
100%BMCR) , the boiler combustion condition is stable, the flue gas temperature of cyclone separator inlet is
appropriate (800 “C~950 C), and the SNCR denitrification capacity can meet the requirements of NO, ultra-
low emission. If the CFB boiler unit is involved in the depth peak regulation of the power grid (30% ~50% BM-
CR), the boiler combustion condition is weak, the flue gas temperature at the inlet of the cyclone separator is
low (650 “C~750 °C), and the denitrification efficiency of the single SNCR denitrification technology decreases
significantly. It cannot meet the NO, emission standard of the new thermal power plant. A 2X350 MW super-
critical circulating fluidized bed boiler unit in a power plant is taken as the example, and typical problems such as
large consumption of denitrification urea, low efficiency, high ammonia escape rate, air preheater blockage, tail
flue and equipment corrosion caused by the temperature imbalance of SNCR reaction window under the condi-

tion that the two units are lower than 50% rated load are analyzed. During the unit grade maintenance window,
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a layer of SCR low—temperature (280 ‘C~420 °C) catalyst was installed in the rear end space of the boiler. After
the transformation, the denitrification efficiency of the unit can reach more than 75% under 30%~100% load,
and the maximum urea consumption can be reduced by nearly 50%. The operation practice proved that, SNCR~
SCR coupled denitrification technology has the characteristics of high denitrification efficiency, low investment
and operation cost, and can be implemented step by step to optimize the transformation. It has reference value
for the selection of flue gas denitrification transformation technology of large CFB boiler units.

Key words: CFB boiler; SNCR-SCR; NO, ;ammonia escape
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Fig.1 Boiler equipment arrangemen
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Tab.1 Test data of unit 2* in a power plant

i H TH1 T2 T3 T4

i fi /MW 350 263 150 110

TR B A A R AR E /°C 905 845 725 668
B/ % 2.42 2.63 4.68 6.20
NO,J B/ (mgeNm ™) ﬂ%t%jé S\I(Rﬂbﬂﬁﬁ%% 229.50 180. 60 168. 60 184.70
iz SNCRBEAY & 4t 33.30 29. 10 99. 05 126. 90

J A R/ Y 85. 49 83.89 41.25 31.29

ke B (R ) /(mgeNm™) 1.18 1.48 3.82 5.63
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TR« 203 3 A A AR P P IR X B SNCR W 5 2 42, 8 38 D30 (DR 28 38 TR0 ) W ABF — AN OB IX (P i ) , 7
e i R A T A J ) R 2R ) A A i NHL IS 5 008 S0 NOL & A= R R 3 i B R 5 9K 5 R BN 58 1Y) 348 i 541)
(NH, ) it 25 00 A< — #5707 1E TR A T2 A58 A ROV X (SCR BB ) , 76 AR T 8 47 4 Ak 38 J5 R I, fie
S I R K R AR Y . TR A BR AR A A R b SNCR A 22 G0 e 220 110 ) FH 256 5 w8, A I A1 2 ik
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K SNCR-SCR A& W AEH A, B3 3 1 b ] il 2 HLAL 7 AR 57 far (3026 ~502% BMCR) T. 4L iz 17 W [H]
240 N SR BE AR Y I, A3 4R 18 S5 B NO, HEBOMR BE A AR 9 H bR o A OGBS EIn R 2 R, R AT
ALY HLAAE IR 30 I SR AR fr T s A7 i, B A NO, R EE AN #3140 mg/Nm?®, #6 A A SNCR-
SCRAHRG WA %€ B 5, 10 HEE U 5 6 00 R B0 2600 T 3148 AR b NO, HE Ok BEAS 3 40 mg/Nm’,
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Tab.2 Design parameters of SNCR-SCR coupling denitration technology

J¥5 H BfE
1 BRI B I A7 4o HE AR N O, v B (2 ¢ %)/ (mgeNm ) 140
2 SCR AT NO, W & (F % ) /(mg-Nm ™) 140
3 iR sR & Y4 75
4 Sk % e B (i 4 4k %) /(mgeNm *) <1
5 SCR 1 NO, ¥ ¥ /(mg-Nm ) 35
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Fig.2 SCR system equipment layout diagram
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Tab.4 Analysis of denitration efficiency before and after transformation
A /MW N()Jﬁizé‘ﬁlffﬁ(/ O AT (8 A SNCRBLAE &R 48) ik J5 (5 A SNCR-SCR i & 48)
(mg-Nm™) | Sl NO,WRIE/ (mgeNm™) | BER§RR/ % | H00SNO, M/ (mg-Nm™) | BasaR/ %
350 229.5 33.3 85.5 23.5 89.8
263 180. 6 29.1 83.9 24.3 86.5
175 168. 6 37.8 77.6 28.1 83.3
150 172.5 99.1 42.6 36.2 79.0
120 165.3 108. 3 34.5 34.6 79.1
105 131.2 113.5 13.5 32.7 75.1

T F S NO, T S T v

I 25 R W] ML AE 3020 ~100% fafar T, BEAH &R AT I8 2 7500 DL b il R T2k . fER A & &
670 (ARFUAR 80 19 4508, NO, HE sk BE (5T 52 9 ) B8 T 35 mg/Nm®, SNCR 5 SCRAR A B A 28R B 4T,
BB 58 Fufr (30 %6 ~100% BMCR) T80 F iz 7R, nf S2 3 NO, AR HE L
5.2 RERE

F5NIRF BT LLIE O . SCR B /I, 89 47 78 JE A 17 faf (50 % ~100 % BMCR) T. 4L 247, SNCR
JBLHE R GEAB AT R R IHFEREZY 0. 86 g/ (KW eh) , T A2 5 0 LA R 38 A6 B 1 T1(E 0. 96 g/ (KW eh) 5 2458 b 471 fif
it T 50 % BMCR T. {1z 47 , e IHE AR T 800 °C, SNCR JR £ Sz W 3R 2l B, bR e | 4 b o vk 7 24 52
PR LAT A3 K008 5 1 38, LA TG A ARt K T . SCR i ), 84 4 7E 30% ~100 % BMCR 7 fif T4 iz
11, SCR JBEfiF 2% B BE 95 %0 & SNCR JBE A S I S5 )k % 28, 4 i 28 G s 3% DD IR R TH AR 2o
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Tab.5 Urea unit consumption index before and after modification
ML % faf /MW SNCRJRZE H#E &/ (g-kW h™") SNCR-SCRJRZ W#ER/(gkWh")| FHARE/%
350 0.75 0.58 22.67
265 0.78 0. 60 23.08
175 1.03 0.68 33.98
150 1.15 0.73 36. 52
120 1.26 0.81 35.71
105 1.68 0.87 48. 21

B A FE AR A7 Af (502 ~100% BMCR) T R is17, S5k A A e, IR 2 I #E  aT BRAK 20 %0 LA Lo 9
TER PG 77 (300 ~50 % BMCR) T804 F iz 17, BEfE 78 4 & # SNCR-SCR # & H A WAl ROR 1) 3 2Pk IR
EIEFE R E ] NI 50% .

5.3 MifHEE

I T, 278 110 MW R BE T B0 i ) (18] 2 7 7 ), SCR e i 5 8 101 B 2 [ 69 22 T U4 0 3
A AN Y] HR il i 22 3T 30 °C NO, HETCHJE I s K P il MEJE K, By e "R LA NO, HEBICAR 32 W I AR B AR
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e A AN A IR EE R 283 °C/283 °C, NO, HERCHE FE 25. 09 mg/Nm®, SZE T 48 4 40 < NO, A8 A% HE By 20K,
AEHLAL Y B0 A BE 1 e (35 mg/Nm’ ) (2 5 29 28 % .
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Fig.3 Picture of combustion conditions before and after modification
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HLA B3 AT, SNCR B AR PR 28 W4 6 i A, b J ) AN BE 78 20 P T, 23 3 i 2 ik ik , 6 3 1) 2, 32 28 5 M0 <0
(9 SO, Lz CORAEMR L T A 2R T AL B, 5 8502 JUs 1 ™ E 38 K M 5 S M B R, = R HLAH 22 4 (20 AR
FEIBAT o B o kR e BE (AN 4 ) 5 4 T LA 76 1 mg/Nm' RIS, B2 45 B flcg /9 O i &5 R
RIGAR , 25 TA 38 26 U ER 00 6 et ) 0 0% O W ok, HILZRL PR REAS 3 T 42 T

18 AT S BRI - ML 00T T 00E 47, SCR RN 4 22 T T4 1 78 120 Pa AN, 455 BEHHE /N T 140 Pa iy
FOR XA KA G A K . T SCRIBLAHN £ 48 s 7, 2 ki e B T 42 6 76 1 mg/Nm* LR, 23 Fildy
SO IR RE A BT g TR B A 8 B 0T, 8 TR 28 TR S AT AY 2. 2 kPa BE = BUE J Y 1. 4 kPas KR 58
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Fig. 4 Parameter changes before and after modification
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