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Experimental study on improving the SO, ultra low emission economy

of 300 MWCFB boiler
Jin Senwang, Liu Bin,Hui Yan,Gao Hongpei, Shi Zhenghai, Sun. Xianbin, Xiao Ping, Yuan Ye,Tang Wei
(Huaneng Clean Eneargy Research Institute Co. ,Lid. ,Beijing 102209, China)

Abstract : In order to improve the economy of SO, ultra low emission of boiler unit, a real boiler test has been carried out in a 300 MWCFB
boiler. The two stage combined desulfurization technology combined with, dry desulfurization and CFB-FGD desulfurization in CFB boiler
has been studied. The results show that the best desulfurizer varieties in*dry process desulfurization and CFB=FGD can be optimized by
theoretical analysis and laboratory test. The change of load in theioperation parameters of CFB boiler affects two stage desulfurization effi-
ciency at the same time. With the increase of the boiler load;the boiler bed temperatrue and inlet temperature desulfurization tower all show
an upward trend. The increase of bed temperature reduces, the desulfurization efficiency in the furnace,and the increase of the inlet temper-
ature of desulfurization tower improves desulfurizationefficiency of CFB—FGD. In accordance with the recommended limestone and lime
physical and chemical parameters and two stage.desulfurization system matching operation, the SO, concentration in boiler flue gas meets
the requirements of ultra—low emission limits. The dry desulfurization and CFB-FGD desulfurizer consumption in the furnace both de-
crease ,and the economic efficiency of SO, ultra low emission is improved,and the desulfurization cost is reduced.

Key words: CFB boiler; S0, ;ultra low emission;dry desulfurization; CFB-FGD
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Fig. 2 Experimental results of desulfurization characteristics

of limestone in different areas
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Fig. 3 Test results of different Lime slaking reaction
characteristics
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Table.3' Comparison of main technical and economic

parameters of desulfurization system

mH 50% fifar  75% fifar 100% B faf
HLEH ffer/ MW 152.7 227.2 299. 1
FEAFE/ (- b 490.0 719. 4 960. 8
X PRI C 892.0 907. 2 934. 4
SO, B A/ (mg - m™>) 1935 1935 1935
SO, HERT W E/ (mg - m™)  372.7 436.6 497.5
B L 1. 66 1.67 2.52
WAL % 81.34 75.6 76.21

HI 38 3 AT, Bl S Tums i T B 3R
i ) (A e Ryl N et e R g
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SRR, E AR CFB-FGD 243 5 R
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Table 4 Comparison of main technical and economic
parameters of CFB-FGD

I H 50% fafaf  75% i 100% i fa
MLLH Fifor/ MW 153.1 225.2 295.6
R/ (- hh) 491.2 713.2 949.7
REBRIE A RS/ C 125.8 145.5 162.5
Wimiss R/ C 73.0 73. 4 72. 1
WS/ (g m™) 30.5 40.2 49.4
5 L 3.57 1.10 1.210
JEFEEA L S0, ik
. 596. 0 532.8 566.5
BE/(mg + m™)
HHHA T S0, Bk
. 22.70 24.38 22.38
J&/(mg - m™)
BEBRRLE % 96. 20 95. 40 96. 05
PRI 5 B L 5.23 2.77 3.73
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Fig. 4  Variation trend of bed temperature and flue gas temp-

erature at inlet of desulfurization tower with boiler load
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Table 5 Recommended table for two stage desulfur-

ization system of the boiler

T H 50% tife;  75% At 100% ffar

CFB-FGD Bimits A 11 SO,

~375 ~450 ~650

FRERWE/ (mg + m™)
BN TR R ACR % ~80.4 ~76.7 ~66.4
CFB-FGD %%/ % ~90. 8 ~92.2 ~94.6

2016 4 10 H & BRHEFE A KA FAE A R Y1k
SHE R RSV s 1T, SR aT e 7
A 47 T e B H R LB e hn Xt e L3R 6

Fx6 REHARWERMEZHAREFIEIRXT L

Table 6 Statistics of technical and economic indexes of

desulphurization system before and after matching strategy

WUH 7H 10 A

SEYS A7 faf /MW 199.7 203. 1

iy w(S, )/ % 0. 80 1. 06

SO, g4 i/ (mg « m™) 1993 2526
BT R R A A L 1.85 1.36
PBBRE SO, Bim K/ (mg + m™) 578 515
P IR R AR % 71.00 79. 61

EREA DA/ (m? - hh) 632 960 660 194

HAREER/(t-h™") 1.49 0. 64
CFB-FGD #5473 Lt 3.39 1.62

HHA SO, i/ (mg + m™) 17.38 24.58

CFB-FGD %%/ % 96. 99 95.23

PGB A TR SO, B S %  99.13 99.03

PR BB SO, Tt 4L % 71.00 79. 61

CFB-FGD & SO, R4/ % 28.13 19. 41

t2¢ 6 A WL, 3% 300 MWCFB 4% SO, # % HE
ARG |, He BRHEFE () A KA A A IR e S 50 %
PR EAR R G VC I Ty 2B 1T, RS SO, 1R TG 2
B AHE R AEZER , o T R i B SO, 1Y it i
I3 71.00% THEE T 79.61% ,Ca/S H1 1.85 F
%% 1.36, CFB-FGD 3 # ik SO, B 5 & 538 H
28.13% [%#% 19.41% ,Ca/S H1 3. 39 % E 1. 62,
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