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Technical route of air pollutants ultra low emission modification

for 300 MW CFB boilers

DUAN Shoubao
( Shenhua Group CFB Technology R&D Center Xi‘an 710065 China)
Abstract: In order to choose a scientific technology to realize air pollution ultra low emission during CFB power plant transformation two
300 MW CFB boilers were chosen as the research object.The influenée of different desulfurization denitration and dust removal processes
on the project was compared according to the technical indicators system,investment operation and maintenance etc.The results showed
that the optimal technical route was applying semi—dry flue gas_ desulfurization and SNCR technology dismantling the bag area of the exist—
ing electric—bag filter and increasing high efficiency bag filter after semi—dry flue gas desulfurization tower.Moreover desulfurization effi—
ciencies inside and outside the furnace were 70% and 96:59% respectively.Concentration of nitrogen oxide at the entrance to SNCR device
was designed as 200 mg/m’ while the denitration and dust collection efficiencies were over 75% and 99. 971% respectively.
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o ) o
1 2 2008
+ 50,+ NO, 50. 400,
2 300 MW CFB 450 mg/m’* '
1 HG-1065/17. 5-L.MG44
2020 °
+S0,.NO, 10.35.50 mg/m3( 6%0, 2,
1
Table 1 Design coal properties
1% 1% Qv o/
M, M, A, Viat w(C,) w(H,) w(N,) w(0,) w(S ) (Mekg")
(62% +38% ) 3.20 1.13 52.66  32.48 33.12 2.39 0. 60 7.71 0.32 12.36
1( 60% +40% ) 2.70 0.45 54.03  32.51 31.80 2.41 0. 66 8. 16 0.24 11.99
2(35% +65% ) 2.60 0.58 43.50  30.00 44. 40 3.00 0.78 5.20 0.55 16. 28
2 2015 3
Table 2 Control measures for air pollutants 2 s 1
P / /2 206.2/200.3 MW <SO,~
(mg = m™) NO. 14/13 mg/m*<116/132 mg/m’-
50, =85 <209 86/83 mg/m’ 88.40%/90. 12% Ca/S
NO, — <200
3.22/2.97 99.95%/99. 97%
=99.93 <50
SO, NO,“ 200~
2011 2 SO A A
2012 SO, .NO,
~ ~ NO"
2, 2014 7 1 Ca/S
+S0,-NO, 30,200,200 mg/m3 °
2013—2014 N )
. 2
3 ¢ 4,
3 2015
Table 3 Properties of coal entered boiler in 2015
1% 1% Quet ar/
M, My A Vaa FCy w( Cyy) w( H,y) w( Nyg) w( S ) (M) *kg™)
3.09 0.57 47.91 14.29 37.08 — 2.30 — 0.48 14.92
1 — 0.34 — — — 43. 15 2.68 0.55 0. 48 —
2 — 0.41 — — — 37.76 2.51 0.52 0.35 —
3 — 0. 66 — — — 47.36 2.56 0. 65 0.58 —
4 — 0.42 — — — 39. 47 2.65 0. 61 0.43 —
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Table 4 Calculation of pollutants
(BMCR" )B/(t=h™) 183. 84
qul% 3
(BMCR) B;/(t+h™") 178. 32 Bx(1-q4 /%)
V/(m® « kg™') 4.59
V?/( m? ¢ kg™) 4.91
V,/(m? - kg™") 5.84 1.2
6%0, Vigo/(m* = h™") 1114 106
50, M /(kg b 1667. 34 Byxuw(S, ) /1100x2x0. 85x10°
S0, S0, C,(80,) /(mg*m™) 1497 M1V, x10°
S0, Cy( 80,) /( mg * m™3) 35
7(S0,) /% 97. 66 (C,(S0,) =C5(S0,) ) /C,(SO,) x100
NO, C,(NO,) /(mg* m™?) 200
NO, NO, Cy(NO,) /(mg*m™) 50
n( NO,) /% 75
Cyyo/(mg+m™) 35 000 2
Cy,./(mg * m™?) 10
Nye /% 99.971
. * BMCR( Boiler maximum continue rate) : * * 85%8S0, M
+50,.NO, Po; Ky, ' Ma
10.35.50 mg/m’ %; (. kJ/kgo
. N 99.971% N4/ Ky,>36. 87
97.66% 75% o Ca/S
3 o
Ca/S 2 Cal/S
3.1 ; Ca/S
CEB SO, . NO, o
NO, > 2 CFB
SO,.NO, Q) SO, NO,
. @ LCal/S
10 11
Ca/S 1 Ca/S o
1
2. NO, Ca/$S 2
0 D Ca/S 2 ( 2
" 80% 80% )
w(S, ) (57. 198K, - 1527,) SO, 300 mg/m3; ®)
q; = (1)
Qr -
47 %; By " 88.33%
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95% «
700 mg/m’ o

5

Table 5 Technology comparison of desulfurization

2 5.
6. 1% =95 =95
15 ( CaCOy) ( Ca0)
. Ca/S 1.03~1. 1 1.3~1.6
Ca/S
Table 6 Economic comparison of different desulfurization processes
/ 9 900 5 800
/ 6 600 5 800 11 /MW 800
/ 1300 0
/ 2 000 0 200 /t
/ 209. 19 595..29
/h 5 500 5500
S0, M(S0,) /(kg*h™) 1 364.96 1364.96 (€1(S0,) =€y SO,) ) XV, /10°
Ca/S 1.07 1.45
( CaCO%) ( Ca0)
P/% 90 80
i eh 150 500
/(teh™) 2.54 2.16 M( S0,) /64x( Ca/S) x100( 56) x0. 1/P
/ 198 92.4
/(teh™) 120 56
(oY 3 3
/ 165
/(t+h™h 10
/(0 -th 30 15~50 1/t 30 7t
/ 825 330
/kWh 5 000 2 000
/( *kWh™) 0.3 0.3
1397.19 1 017. 69 °
3.2 NO, o 50 mg/m’
2
NO 2014 2 o
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NO, NO, ( ) 245 ~ 302
NO, C SCR o SCR
SCR
SCR( ) SNCR( o
16
) 2 o NO, SNCR 850~
1 050 C CFB
SNCR+SCR 2 CFB o 2
NO, 200 mg/m’ 8
900 °C SNCR
CaO NO, 50%
SCR
SNCR NO, 50 mg/m’
SCR 300 ~ 410
C NO,
NO,
7 50% THA ~ BMCR o
7 « D
Table 7 Temperature of flue gas (part)
1 2
BMCR TRL 75%THA 50%THA BMCR BMCR
/C 904 886 864 778 905 903
/C 932 916 864 778 933 931
/C 438 /487 432/477 392/433 369/399 438/486 439/490
/C 301 295 265 245 301 302
: TRL( turbine heat acceptance) : ; THA( turbine heat acceptance) :
8
Table 8 Temperature of flue gas in separator inlet
/MW /C /C /C /C
150 893/909/756/766 895/900/745/824 852/880/779/790 873/978/766/810
| 170 867/893/763 /769 878/882/755/831 822/774/770/782 843/791/765/805
214 874/896/795/797 891/887/760/863 825/774/796/807 851/801/764/831
300 923/955/869/872 938/938/797/940 849/766/896/910 892/699/812/913
150 780/815/751/775 807/834/797/795 832/936/801/805 824/884/802/801
) 180 795/850/838/843 823/854/843/842 847/844/762/829 841/887/798/822
230 830/919/897/923 852/915/910/910 872/901/802/920 874/960/822/885
297 866/894/912/972 876/909/953/955 899/887/796/944 881/955/857/924
SCR ;
75% SCR SNCR @ SCR 1 000
:(D SCR SNCR 600 ~ 800 ;
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©) SCR D
; @ CFB 1x10*~1x10"Q * cm ™
Ca0 1x10%Q * cm
SCR 16)
SO, SO,
©® SCR
200 Pa  SNCR @2 ;@
SNCR . 4€)
3.3
20 mg/m’
18 mg/m’
7 2 13 ~ .
14 mg/m’
) 4
CFB
+
0 50%  60%  70% - 80%
90% Cal/S
( 2) 9,
9
Table 9 Economic comparison of different desulfurization efficiency
1 2 3 4 5
1% 50 60 70 80 90
1% 97.95 97.44 96. 59 94. 88 89.77
Cal/S 1.1 1.3 1.5 2 2.5
Cal/S 1.8 1.6 1.5 1.45 1.3
/(t'h‘l) 6.87 9.74 13.12 19.99 28. 11
/(teh™) 6.94 4.91 3.42 2.16 0.92
/ 2 474. 63 2 153. 41 2 022.69 2 244.33 2 571.23
Cal/S 1.3~2
Ca/S 1.45~1.6 70%
0 SO, 1 026 mg/m’.
o 60% ~ 80%
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CaO

1) + N
+

SO, 1 026 mg/m’ N

200 mg/m’

94

70% .96. 59%
2) SNCR
75%
3)

99.971%
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