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Economical analysis of desulfurization system operation
of coal-fired units with mixed—coal combustion
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Abstract:In order to meet the requirements of ultra—low flue gas emission, the desulfurization system
of 660 MW coal—fired unit was upgraded to increase its capacity and efficiency. Applying mixed com-
bustion of economical coals, the economic efficiency of the desulfurization system was analyzed by
changing the load and sulfur content of coal. The calculation models were established based on desulfu-
rization performance, desulfurization cost per unit power supply, and hourly average operation cost. The
operation cost and potential of the desulfurization system were analyzed. The results showed that, when
the unit operated at 100% load and met the ultra—low emission requirements, the maximum SO, content
of raw flue gas that the desulfurization system could withstand was 2 320 mg/Nm’, which equaled to a
coal sulfur content of 1.1%. When the sulfur content of coal in furnace was greater than 0.85%, the
hourly average desulfurization cost increased rapidly. When the sulfur content of coal in furnace in-
creased to more than 1.1%, all equipments of the system operated at full capacity, with lack of redun-
dancy and poor reliability. The desulfurization system had a good performance in economy and
reliability when the the sulfur content of coal in furnace was 0.66% ~0.85%.
Key Words: Mixed combustion of coals; Improvement of desulfurization capacity and efficiency; Oper-

ational potential; Desulfurization performance; Desulfurization cost per unit power supply
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Table 1 Industrial and elemental analysis data of test coal

R — IR —
SR H - - - R ) . - o
B d ar 25 FHad  THRIEd  TEIEKEE daf W3 a STHad THEEd THERILKIE daf
K5 MY/ % 14.20 / / / 16.40 / / /
KA M/ % / 3.32 / / / 5.06 / /
K4y A/ Y 18.19 20.50 21.20 / 11.35 12.89 13.58 /
T M
R V/ % 26.29 29.62 30.64 38.88 26.63 30.24 31.85 36.86
[& %Wk FC/ % 41.32 46.56 48.16 61.12 45.62 51.81 54.57 63.14
o WS/ % 1.33 1.45 1.46 / 0.57 0.65 0.68 /
JLEHT
A H/ % / 3.84 / / / 4.01 / /
W Q,/(MJ - kg™ / 24.55 / / / 26.63 / /
RWE BALQ,/(MI-kg!) 7/ 24.42 25.26 / / 26.53 27.94 /
%A Q/ (MT + kg™) 20.65 / / / 22.25 / / /
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Table 2 Operating conditions of desulfurization economic test
G H 01 g e 1k AW e R A SO, R 1 S0,
UAREEES : N
Fisf [ B/ % /(t+h™) WREYIE/ (mg - m™) WEHME/ (mg - m™?)

Dayl 07:00~17:30 0.67 265 1 341 24.5

Day2 07:30~10:50,13:00~16.:50 0.84 260 1718 25.6
100%

Day3 08:00~10:40,13:30~16.:30 1.08 254 2284 30.5
BMCR

Day4 08.00~10:50,13:10~17.00 1.11 253 2353 30.9

Day5 07.45~10.45 1.19 258 2 537 31.7

Dayl 18.10~20.00 0.59 203 1157 20.8

Day2 17:20~0.00 0.84 198 1 632 27.6
75%

18:30~19.30 1.08 207 2284 28.8
BMCR Day3
21:25~23.55 1.11 211 2 353 27.5

Day4 19:00~19.:45,22.30~01.00 1.12 201 2297 30.8

Day2 01:30~06:00 1.12 153 2 376 31.6
50%

Day3 01:00~06:30 1.24 161 2 552 31.8
BMCR

Day4 01:40~06:10 1.33 158 2759 33.5
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Table 3 Test results of limestone in the

desulfurization system

B T H LR A s

1 Ca0 % 51.96

2 MgO % 0.55

3 Sio, % 2.76

4 Fe,0, % 0.62

5 CaCO, 2l J# % >90% (A FI %)
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Table 4 Analysis of the potential of the desulfurization system under different loads

T JFHH SRR SO, HTFEH I H 1 AP AP i
/(mg « Nm™) /%o /(g M)
50%BMCR 2750 1.44 0.594 9
UiiEd 75%BMCR 2 500 1.26 0.540 9
100%BMCR 2 320 1.19 0.501 9

PLALIBEAR 22 GE ISR P SO, YR JEE 5 A I
B SR 1 R,

.51 10.65

ARG AN R S T B I, &5 5 i 2 5
RHLETAIEE 7, B 5 | RHIL A Al e BEL g {6 LA LE £51)

o AP BH A JYBLGTITHLRE
£ TTARITHERR Jog £ GELT AL K 1% LA G0 T IR
6.l loss & RGO B PRI 6 R
= = 6 APBRES 1HBRESREDE
;2 2 1% 5 Table 6 The power of the desulfurization system
1.1 m m 20 %0 % 00 0.45 equipment when the sulfur content of coal is 1%
AT /% . 15 /\W
1| FEARHETHERXATR LB R B 6w e
Fig.1 Test results of maximum sulfur A : 300 767
content of coal under different load rates B | %00 767
1009%BMCR T8 T, BB R G A 1 S0, Pk BREH 00w 630
REC A 11T 34 2 320 g/ Non® HF 50 AN i TR 1 1m Lo
N 1.1% T8H> 2.1 mg/keal, WL 4 GRS 4 E 1 1250 /
IF,2 GEARWLETRIZTT, pH (HikF] 5.8, A[H] Wik WCERIER 6 222 205
I, HA BRI 3G K AR B A i R 58z FEHE R 1 15 13.5
PRRTO, HETAYRGEECE & T BB EE T e 1 2 20.5
A ISR R 2035 1.19% S LA ARl EALRUL 1 220 204
22 PimEFESIT S SE 1 2 20.5
T HLALIGN 1 AR 1S R XUBIL, B B v WA 7.5 7.0
TE K A R TR s S B A 1 BT 98 4 g L XUAIL TR 1 37 35
Rk s ik, RIS 1 RUAIL Y BT A0 D) BE A2 5 v R AL RERAE 1 37 35
2R 43 BE T A4 S IR B A A 4 BT Ik R 5 ! 508.6 450
B P TR B S AR T BRI T 18 100%BMCR:7 023
C , X BB 2R Ge 76 45 LA T B BE D R 7 31RUL g i 2 Zgg 75%BMCR .4 587
He 1k s i, 509%BMCR :3 688
x5 BMREPEANEWP AT 100%BMCR; 12 273.5
Table 5 Relationship between the resistance of the BT 18 091.1 75%BMCR ;9 837.5

9, .
desulfurization system and the boiler load S0%BMCR:8 938.5

i faf 5 50%BMCR 75%BMCR 100%BMCR 23 BERKESSI
JBLBT 2 BT B 1/ kPa 1.08 1.57 2.20 Biih 4% T 40 T B R AT K R 1 J K RE
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Table 7 Limestone powder consumption and water consumption under various working conditions

NSRS/ %o
0.66 0.85 1.10 1.26
50%BMCR 1.9 3.0 3.6 4.2
FARAFER/(t-h™h) 75%BMCR 3.1 4.3 5.1 6.2
100%BMCR 4.0 5.5 6.9 8.1
50%BMCR 22.2 24.9 26.9 32.0
JKFER/(t-h7h) 75%BMCR 45.4 46.5 50.6 55.2
100%BMCR 48.5 49.6 55.5 69.8
A T T, AL SRR A A I A B ®8 &TRMEMBBLEY
iy o JKFE 1Y 52 i A , /ﬁ\: ERFEEA TN Table 8 Desulfurization performance under
FRRRIN TR 3% 5 0 1 Sk BB I cach working condition
SPapES B JRBRSL (g - kW' - hT!)
E’JE%&I“EFE’] Elgo PR/ % WL 2o % 2
o 50%BMCR  75%BMCR  100%BMCR
3 ZFVESH
0.66 4.06 3.96 4.19
3.1 BmESERSH 0.85 5.86 5.80 5.85
I\ =P ; y MR o s H 4k
A1) A4 T T AR S E,, Ho45 10 774 7 60 774
RN 8 i, 1.26 8.27 7.95 8.16
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Table 9 Relationship between the desulfurization cost per unit power supply and the sulfur content of coal in furnace

SR % Yooy, AR R/ (4> - kW™ - b7
(g-MJ™") 50%BMCR 75%BMCR 100%BMCR
0.66 0.281 0 0.750 0.627 0.619
0.85 0.373 2 0.870 0.773 0.708
1.10 0.455 4 1.030 0.889 0.838
1.26 0.499 3 1.180 1.000 0.923
MR ZE 2R, 2 F R AR 0 28 105G 28 it 2 120 o SouBMCR
1 2 R = | I loopmcr
M 2 Rl UL, 7 4 b i ROR AR B AR A z 107
L BB e JT1 449 J2 B 25 T 4 kA T T K 3
(AR A 45 0F T, A2 340 0.29 it =
I A532 17 9% P R A7 70 22 57, OB IR A2 A an 3k 10 = = -

Fﬁzﬁo 0.6 07 08 019 1f0 .1 12 13
SRR 53 /%
B3R 10 AL R, LALA R % 100% BMCR B, @2Aﬁﬁé£;£;$m?m
B4 1R e 0 P T 5 1 8 W A {1 0 AP TR SR

R R . , Fig.2 Effect of sulfur content of coal in furnaceon
5374 0.85% ~1.10% . AH R 53 HE K 1.19% LA o .
the desulfurization cost per unit power supply
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Table 10 Changes of desulfurization operating cost

MR 4 WEBRIZ 1T 2% L/ (J0/0.2% AW R Z0 36 IR

AR % 50%BMCR  75%BMCR 100%BMCR
0.66~0.85 392 671 589
0.85~1.10 541 632 865
1.10~1.26 494 560 508
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5 3) AN R G 22179, il

3N,
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Fig.3 Effect of sulfur content of coal in furnace

on hourly average desulfurization cost
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SCH AR A AR AN RERR 23 B B B R, 15
IR T N BB R G T 458, i 10
TR GBI TIRE AL 1 AR S Ak WA 9% 3 Iy

PIEAT IR VAT, A B AR R SeiB 17 3%
ML 4558,

(1)100%BMCR T, R R G A T SO, 37
SRR T AT A 2 320 mg/Nm®, 735 A
PEE BN 1.1% , Y1883 2.1 mg/keal

(2)100%BMCR T8 T, A 5% 5 344 i 5 K
B SRR S T 0.85% ~ 1.10% 35 Bl 5 245 |
W EL A AT, BRI RS, LA IR R B 0
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1723 1 5 100% BCMR T8 T S f2 8 A%
HEELR , SRS T2 50, AN R 43 A 1k
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