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Application of new slurry circulation mode in double—-tower

double—cycle desulfurization systems

DUAN Chao
(Shanghai Electric Power Generation Environment Protection Engineering Co. ,Lid. ,Shanghai 201612, China)

Abstract: In order to solve the problem of internal slurry circulation and water balance of the double-
tower double—cycle wet—=FGD system in the limestone—gypsum desulfurization process,a simple slurry
circulation mode between the two towers was proposed and applied in a flue gas desulfurization system
of a 2X350 MW unit in Shanxi. The results showed that the design desulfurization efficiencies of the
first—stage tower and the second—stage tower were 87% and 97% ,respectively. The design was simpli-
fied while the replacement of spare parts was improved. The slurry circulation between two towers was
established by liquid level difference design and forced circulation pump. The slurry of the first—stage
tower was diverted to the second—stage tower through the slurry circulation system,and the excess slurry
of the second—stage tower overflowed back to the first—stage tower to build a water balance system be-
tween the two towers. Under the working conditions of 187 MW or 290 MW , 4 —layer spraying could
reach 99.81% desulfurization efficiency after the slurry circulation system was started. Compared with
independent operation mode of two towers in the double towers system, the new double — tower
circulation mode could guarantee the desulfurization efficiency by starting 6 circulating pumps, and re-
duce the system resistance by about 500 Pa and the fan power consumption by 400 kW.

Key Words : Coal—fired power unit; Flue gas desulphurization; Double—tower double-cycle wet—FGD

system; Slurry circulation mode; Water balance
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Table 1 Main parameters of coal quality

Al RE e B B (NC-14-741)
LK) Mt % 8.0
25T BRI K Gy Mad % 4.66
B HE IR 5 Aar % 48.62
Wi 3 Bk Car % 30.60
W) R Har % 2.39
WA Nar % 0.62
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pRlRTEE] iincs LA WA (NC-14-741)
B L4 Oar % 7.12
e St,ar % 2.65
W B 3 i o7 e A Qgr,v,ar MJ/kg 12.34
W B HEAR A 5 A Qnet,v,ar MJ/ kg 11.66
R =SB S04 % 3.18
PLALR SIS G — 5B BT A AT, R ®2 R4 BMCR TRASHS
FHE AT 9 2 R XURL ,T.B == O A Table 2 Flue gas composition under BMCR condition
715.27 m*/s, 42 JE T+ 13 088 Pa, It 25 i HL I K 5 H L T ik
10 500 kW, 5 AR FH A KA -3 55 RO AU €O, Vol% 13.60 12.30
IR e I TR B 1R A H PR A %, 0, Vol% 5.340 4.84
A R G IR S L 2.65% M 3R 2~ 4 T3] N, Vol% 80.60 73.10
TR S B 47 83T, R IE 2 1A 5 B 508 AN I T S0, Vol% 0.066 0.060
99.6% , H,0 Vol% / 9.36
*3 ARAFHRNEOESENEE
Table 3 Flue gas volume and temperature at the fan outlet under different loads
i H Hf 100%THA 75%THA 50%THA
FGD A AT NS & Nm®/h 1 151 884 944 074 797 091
FGD A LRI & Nm?®/h 1 204 900 987 526 833 778
FGD A HARS IR < 130 / /
&4 SRI BMCR TRIES 5 4 4 x5 FWHRRBEFTERRSY

Table 4 Pollutant composition in flue gas
under BMCR condition

mg/Nm’
=) Ly
S0, 8618
S0, 100
CI(HCI) 50
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Table S Main technical parameters of

double-stage adsorption towers

B — R ZHmOE
WSS B A/ m 14.0 14.0
BRRRCE % 87 97
2% 2 3 3
WG R/ (m® - h™!) 6 800 6 800
TEAZEHFE/m 17.1/19.3/21.5  17.1/19.3/21.5
o T ¥
R 5 2R BB K 1 2
Wt AR/ m 14.0 14.0
B/ m 8.6 8.6
W IS R/ m 31.6 20.9( REIRHL)
Mg g A B A B A
5 I K/ > 336 336
M5 e Sk /m 3.0 3.0
WEHE Dy, / m 867.44 867.44
W ASCHE BTt 72 B/ m 0.0 0.4

fifi4 55 400 mm , o 9 35 S 0 R 22, — I
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(HRLL) Il 28— 23 | NI S BRI R 2 A1 36 ; ot
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Fig.1 Slurry circulation mode between two towers
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Fig.2 Water balance between two towers(t/h)
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Table 6 Operation status of double—stage adsorption towers
Pl tafg AL SO, i BNm| 5% " IR WER SO RIE  BiERak JHSBH T
/MW /(mg - Nm™) T fm Busm /(geem™)  JEMIAh 0 /(mg-Nm?)  F% /Pa
— I 8.62 2 5.1 1.13
215 2 886 10.5 26.00 99.10 1030
Y% 8.80 1 5.3 1.10
— R 8.71 3 5.1 1.18
187 4 440 AN 25.00 99.44 1230
37 7.80 2 6.2 1.13
— % 8.30 2 5.3 1.12
290 4 694 10.5 8.96 99.81 1 500
T 9.10 2 5.9 1.12
— I 8.20 3 5.3 1.21
354 7 637 10.5 27.00 99.65 2 050
T 8.90 3 6.0 1.21

AT 5% H AL B AT, H AL AL A5
Fofr B AR AR ) ) 26 U AL ZH X B R 8 X L, Sk )
BRI WA B 0 S XURS &R G IR BE ) 78
PA Bl W0 T P MSLIE AT, i T R IRk =
T3, P ECRGAL BANE R IOKF . I3k 7 Fr gl
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WL BGR I  RAPRBAIEI R G, HE R 6 &
R A% B AT GRUE AR , T OUEE Ji T 32 A F 35

x7

H, & 2020 7 SRR, [F S & 41 S A 3
B BUEIEIR AR FERIN 1 060 kW LLK 51 KUALHL
FEHG N 400 kW'

FEARCPAiE 1 45 07 T, BRS38 A T I, 7T L 5t
PR PR S8 TR TR, RO R S
OB U, 42 ) AT 0 97, [ e 7 ot 7K 3R
GBI, —HIE WAL T FERARIN AT DL i 5 A 58
HIEIRAE  RAERFPIRT I
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Table 7 Comparison of operation data

i H AT H 2x350 MW HL4L (CRAHT RS BAG 3 )7 =) ML 2x350 MW HL4 ( XUE M S7I57T)
BLLH B2 45/ MW 354 352
A SO, ¥ %/ (mg « Nm™) 7 637 6 298
BITER R G/ A 3(—IE) +3( 9IE) 4(—Z3E) +3( )
PAER TR/ (m - h7") 6 800 6 000( —Z0I5) +3 500( —Zid%)
PEIRAE B R/ kW 3 380 4 440
ISR E & ZHENE R 2R
ARG 1/ Pa 2 050 2 570
REL 3 4585 | KDL I 48/ kW 0 25 400
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