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Application of Selective Non Catalytic Reduction
(SNCR) Denitration Technology in W-flame Boiler

Jiao Chuan-bao”
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Abstract: This article introduces the engineering application of non catalytic reduction (SNCR) denitrification
technology in a certain thermal power plant, and provides a detailed introduction to the main equipment types, key
technical parameters, and design coal quality of the thermal power plant. Further elaborated on the background of the
transformation of ultra-low nitrogen oxide emissions in thermal power units, key indicators of SNCR system design,
including: NOx concentration and denitrification efficiency at the inlet and outlet of SNCR system, predicted impact of
SNCR system on boiler operation efficiency, design value of ammonia escape in the system, and service life of the
device. At the same time, a detailed description was given of the process flow and main equipment systems of the non
catalytic reduction (SNCR) denitrification technology project, including urea solution preparation system, urea solution
storage and transportation system, urea solution mixing and distribution system, urea solution injection system, as well
as supporting thermal measurement control system and electrical system. Through the control of actual operating
parameters and operational effects of the SNCR device, it is demonstrated that the SNCR system renovation of the
thermal power plant has achieved the expected goals, achieving stable ultra-low emissions of nitrogen oxides in the unit,
and providing a new technical route that can be referenced for the denitrification renovation of similar units.
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Table 1 Main Design Parameters of Boiler

LiH L:-WivA BMCR THA
R t/h 2060 1834.66
HHFRHBOES MPa (g) |17.5 17.31
TR DR T 541 541
MR E t/h 1706.62 |1531.33
FREFRH O MPa(g) |3.8/3.62 |[3.4/3.24
T HRGRIR G 1R T 324.6/541 |313.2/541
KR E T 278.4 271
HAHERE (B8 < 137 132
B ARES HRIR T 399 394
JP TR T 1130 1108
2 TR N O — X T 20 20
W H S E 8 Nm¥h [2113421 |—
AR ) Nm*h 1962292 |—
AN AN (iR
E?E;:%%)\D whmE (6%, g/INm® 315 .
= iz B (VX1
fﬁ?ﬂtﬂ 1 SO, ¥ (6%4, mg/Nm® | 4500 B
il — Y XL
R O O
— IR E t/h 301 —
TR t/h 2167.9 —
PRI B t/h 231.46 210.7
PR R RHRE % 91.34 91.66
P R A S R B — 1.3 1.3
K2 BREL T R
Table 2 Fuel Analysis and Characteristics

] 5 AL | RTHER | B
LR YA Car % 66.96 62
;ED REEA Har % |271 2.07
5;\ W 2 34 Oar % 1.54 1.93
i W2 3E R Nar % 0.89 0.91

W3 FE 2 A St, ar % 0.45 0.39
T WK B FE IR Ay Aar % 19.09 24.7
m W FE K Ay Mt % 8.9 8
PN S TR | Mad % 3.89 3.86
oD ﬁﬁg%jﬁ%ﬁﬁi Vdaf % |7.14 7.01
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=] iR BAr | BT | Bk
WAL R E | Qnet, ar |kl/kg |24210 22380
B HGlI — 38 36
TR BB e 2 Ke — 2.23 2.4
7 S Fe
i’gg%“ﬁﬁ*wj Rw/ri —  |3.86/3.86 |3.86/3.86
A nEKRE  |IT < 444 446
VA SIA S DT T 1410 1290
15 | BALRE ST T 1500 1360
W LR FT < >1500 1440
AR Sio, % 51.03 52.14
=HA T Al,O4 % 30.29 26.65
—AEAL Zk Fe,0; % 6.16 5.15
x| B Ca0 % 4.96 9.07
B | BB MgO % 0.86 1.03
gy | BB KA | K,O0+NayO | % 1.7 1.34
— AR SO, % 2.82 2.73
AR TiO, % 0.84 0.76
He — % 1.34 1.13
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Table 3 Main equipment specifications for urea solution preparation system
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Figure 1 Process diagram of urea solution storage and transportation system
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K2 JRRERFRK RS L ZE

Figure 2 Process diagram of urea solution dilution water system

FRETEIAEE LRG0 B & TG F 4 B 6. P —
K4 REVE & Table 6 Specification for Dilution Water Pump
Table 4 Equipment specifications for urea solution tank Eiacs WH B 2H
— 1 ;5 - CDL20—12
5 T H Hpr i 2 ik r/min 2935
1 e - YTC-80 3 i t/h 20
2 K alp 1 4 71 m 140
AR 6 ¥t a2
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5 TAERES MPa GiiS R T RF B IE R
6 TAEAN R - PRI Table 7 Specification for urea solution delivery pump
7 TAF IR < 40~60 £33 ] B %
g 1 5 - CDL20—16
Table 5 Specification for Dilution Water Tank Equipment 3 ithe=y t/h 13
5 > 4 Wit m 140
Lk %E A it 5 JES kW 1
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5 TAEE S MPa 19:3 RIEMOR AR, HIJBERK 40%HI IR ERIER SR
6 TAEA R - K IR —E W ELBIHEATIR & TR 3R & & AT ABE I
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Figure 3 Overview of Mixing and Allocation Module
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Figure 4 Schlelgnatic diagram of urea solution injection system (front
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Figure 5 Physical picture of urea spray gun
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Figure 6 Physical image of a pyrometer
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B IR = FRFERF 2 1.0g/kWh,

% 88 S /iifiy (SNCR+SCR) Mk fig it
Table 8 Performance Acceptance Data for No. 8 Denitration (SNCR+SCR)

R g 90% AT 75% 4% 60%4AfF
A B M A B A B
SNCR A1 NOx (h5Zs, T3, 6% 0,) | mg/m? 600.4 776.3 572.9 648.9 501.9 511.6
SCR A NOx (brzs, T3, 6% 0y mg/m® | 219.4 370.5 201 117.6 146.1 115.1
. % 63.5 52.3 64.9 81.9 70.9 77.5
SNCR [BE A5 % 57.9 73.4 742
SNCR JR ZE B BAEE L/h 11684 9309 8405
SCR A NOy (br#s, TE, 6%0,) mg/m® | 219.4 3705 201 117.6 146.1 115.1
SCR 0 NOy (F5#&%, T4, 6%0,) mg/m® | 10.2 173 22.1 18.3 34.1 23.7
. % 95.4 95.3 89 84.4 76.7 79.4
SCR MiAE 0% % 953 867 78
SNCR+SCR B4 LA 2% % 98.3 | 97.8 96.1 | 97.2 93.2 | 95.4

5 iRz

AR, BB FE SO DR HEBObR HE 1 H ™ %
SNCR AR N — B, S TR T2,

http://www.wjese.com

fid & SCR FBLAHELA, AT LA & KB H sk JH e o 1)
NOx % HE i i) Bk [8-12] . H A, FEkH) 1
SNCR+SCR Bt H AR D& & ReiBiT 24, %
T TetnPie, RausfraldE, BA)7ZMHE 0
B, RS R BRI o R I B AP, B T IX




WA 5 TR 2024, 2(3): 54-62 62

WIPIRBEE IR NOL IR EE i, FRAERIF] SCR A HA
e CLRSE AT SE A SEOUBIRHS, HE S SRR
U IEIE, RUMLAL AT S RE T A RLIIE AT % 4,
A LA RN 2% SNCR A % 4t, FIH SNCR+SCR
A MRS B S B NOy 1B ICHE[13-17]

[1]

(2]

3]

[4]

[5]

(6]

[7]

(8]

HALSR, BARIHE, ThZEfh, 2. ARSI pe e Bt AR AL
R (SNCR) [ TR RIEHT T [J]. LR #4322 4R
2020, 41(8): 2089-2095.

MR, FRR, K, S BT RGH 7 X AR
TS SRFIERT ST [3]. 3070 TAESA4k, 2019, 39(12): 994-998,
1004.

VAN, BRER, A, 5. JRZEVE SNCR X AR Bl
Wahr T ) TAkRae [0 (L TR, 2022, 41(7):
3573-3581.

GHOLAMI F, TOMAS M, GHOLAMI Z, et al. Technologies
for the nitrogen oxides reduction from flue gas: A review [J].
Science of the Total Environment, 2020, 714: 136712.

PR, DEE, EER], & BT HREREE T SNCR LR
AHSEISEF T [J]. #REShF1 AR, 2022, 37(8): 128-134, 142,

PARK P M, PARK Y K, DONG J I. Reaction characteristics
of NO, and N,O in selective non-catalytic reduction using
various reducing agents and additives [J]. Atmosphere, 2021,
12(9): 1175.

gk, SR, kAT, & ERIE R X mEE R R I8 T 7T
[3]. 31 LRE%E4R, 2020, 40(6): 481-485, 501.

T, ki, MR, 55 KZESTENOJEHI B A HHLEE
Wt KPR [J]. EEREEOR, 2021, 27(5): 89-97.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

EEE, WIEM, MW, £ ZSABHRSESTRILKRRLY
SNCR iAERCR M [J]. # 1k H, 2015, 44(5): 45-49.

225, R, WilEE, 2. SNCR BURMHRRE IR &
1k [J]. FL 24k, 2013, 64(5): 1789-1796.

JEEME, B, SEA, 55 NHy AR SR
M NOx SEIR 7L [J]. B AL TA2 £ 4, 2013,
33(20): 34-39.

JEPZR, FEm, gk, % BRRAKRESY SNCR it
ARG [3]. #J1kH, 2014, 43(1): 133-136.

rrPH, R, BEEHE, S5 IR ORI Z A
PERERISEM [J]. TR (AR B 4AR), 2011, 51(5):
668-671.

SRESC, #rd, Z=PRILL N CH, 23t SNCR IR
HEHIE 2T [J]. #J7KH, 2005, 34(12): 9-12.

ML, T4H, 57, & WA s A nREsEE 3
AL IS RS s M s e [J]. AL D RE 25, 2015,
35(12): 3054-3060.

B, EAME, EAE, 5 E B M AE R Rk
(SNCR) JHASBLAE [M]. dbat: A EH g AR AL, 2012: 37.

DEANE, FRGR. DB TGRSR B IR AT SR AR
FHAE R G sT [J]. 3077 1F2, 2008, 28(3): 442-446.

((=-aibly

1975 44, BRI TREIM, W77 MoV s B B RS 2, Y
ReIRHEH AT 5T,

E-mail: jiaoch@163.com

http://www.wjese.com



