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Economic analysis for a 135 MW pulverized coal fired boiler

blending with semi-coke
Liu Jiali, Guo Mengshi,Li Yan
(Xi’an Thermal Power Research Institute Co. ,Lid. ,Xi‘an» 710054 ,China)
Abstract:In order to promote the application of semi—coke on large—scale pulverizedicoal fired boiler,the impacts of coal blending with
semi—coke on the operational economic of power plant such as the boiler gross efficiency, the station service power consumption rate , the
net coal consumption,the environmental protection indicators, maintenance cost,and coal price etc were systematically analyzed by testing
the performance of coal blending on a 135 MW power plant. Results show that coal blending with 30% semi—coke has little effect on the
operational economic,and it demonstrates less than 1% impact on, thespower supply cost,while the price of semi—coke is the main factor
affecting the widely application of semi—coke on power plant.
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Table 1 Basic test cases of blending semi—coke
T B pelE A B pe T LA/ % Bheir= BT H L fr/ MW REESTER/ %
Tl — 0 ABD 110 3.2
T2 R AR 17 CHES -5 RN ABC 110 3.2
T3 TRIERR 33 C B g ACD 110 3.4
T4 B R 17 BJES 5 R ABC 110 3.4
T5 HER R 33 BC &S : 5 R ABC 110 3.3
T6 TPk INVEE 17 BEES 5 M ABC 110 3.3
7 TP/ INVEE 33 BC &5 : 5 R ABC 100 3.3
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3.1 EI KM Table 2 Coal quality and coal price of a 135 MW
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coal—fired power plant

TH MARER R PR Rk
BEAR 7K 3 T i FNFAE A AS R R B AT, A O Rk be ) WA R SR
Bl B 42 D ) 25 RIS B S o o 00 112 16 16
P2z, &SI AG G e SR T, Rtk M,/ % 510 7.86  7.08  7.35
G FE RIS KRB, A /% 6.24 898 1329  6.69
3.2 SmpPRIE Vgut/ % 38.38  10.96  9.92 8. 16
%3 4 135 MW HLZL BB BB iR R 1Y Querar’ (MI - kg™) 26.37  25.84  23.15  25.16
5, M3 AL RSB EIR | T s R R 5 WRTWEERHCL 4 52 51 4
%@i‘ﬁd\,ﬁéﬁﬁ*ﬁX&%‘ﬁA,%%ﬂ*%ﬁvj’ﬁc*ﬁﬁ*ﬂ, R SRS AL Ke — 27.7 29.4 39.4
. . DI R ST/ °C 1 100 1120 1190 1130
FEBREEE, UKk E =, TR
BB R kil ‘j( N ﬁ}}% FTH bR /(T - ') 3522 360.0 298.0  520.0
HIARAAR | HIL, B 2 2B 5 LB 3G n, S
F*3 135 MW HlABREEMNRIPBERILE
Table 3 Comparison of boiler gross efficiency with blending of semi—coke on a 135 MW power plant
FH TR 17% %8 33% %R 17% i 33% il 17% i 33% il
; AL RS PN RS 1PN R AR 2Pk 2k
i e MW 110 110 110 110 110 110 100
IR AR L % 5.3 6.2 7.2 7.7 7.9 4.4 8.4
KSR/ % 3.0 2.8 3.3 3.4 2.8 3.0 3.2
[ 1A K 52 S IR B I 0/ % 0.38 0.48 0.62 0. 69 0.84 0.33 0. 66
HEMIEE/C 173 168 172 172 173 171 173
HER A B i/ % 5.30 5.65 5. 80 5.50 5.70 6.00 6. 00
HEMRH D/ % 7.69 7.63 7.75 7.50 7.26 7.82 7.53
LD &) 91.52 91.45 91.20 91.21 91.04 91.39 91.10
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Table 4 Effect of semi—coke blending on auxiliary power consumption

) 17% 1R 33% (K i 17% il 33% iR 17% Hi 33% il
HiH AR T A

YE R FAB AR FAB AR FB AR RE/VE /R
AR/ (L BT 49.11 48. 07 45.32 47.87 48.39 47. 04 44,31
rh s L LI R/ kW 502.6 468.5 458.4 475.0 477.9 481.6 456.9
— R RALHL LI/ kW 860. 0 955.3 920. 1 938. 1 934.7 915.0 906. 4
HIR AL/ (KWh - 1 (HE)) 27.75 29. 62 30. 42 29.52 29.19 29. 69 30.77
AP AL Z kW 560. 3 570. 8 588.2 617.8 737.8 628.2 658.7
FIAMLE LTI, kW 673.7 729.2 765. 4 721.7 780. 6 713.3 778.2
KMLEAFE/ (kWh - ' () 25.0 26.9 29.7 27.8 31.1 28.4 32.43
HL R R TR/ kW 284.7 281. 4 270.3 265.9 254.1 277.2 262.2
PR/ kW 2 881 3 005 3002 3018 3185 3015 3062

R5 BBRAE LB £ 3 B R A A 7R B A B i

Table 5 Effect of semi—coke blending on desulfurization and denitrification agents cost

TR 17 % AR IR 33% LI 17% Hi 33% Hifi 17% Hi 33% i

I T4 YUE R AR FAf R AR R U gl
SO, AWM/ (mg - m™) 1285 1123 945 1161 1034 1 057 952
NO, A=/ (mg - m™) 238 218 262 215 193 221 202
MBI/ (L hh) 0. 506 0.442 0.372 0. 446 0. 402 0.411 0.354
R A RN/ (T - ) 486 486 486 486 486 486 486
WEwRFRIZeH/ (96 - h') 246. 1 214.6 180. 8 216.9 195.5 199.8 172.1
SO, HEFR A/ (T - kWh™!) 0.002 2 0.002 0 0.001 6 0.002 0 0.001 8 0.001 8 0.001 7
NO, HEHE/ (1 - h7") 0. 107 0. 098 0.112 0. 094 0. 086 0. 100 0. 086
BEmsR AN/ (I - ) 632 632 632 632 632 632 632
NO, HERZRH/ (JC - kWh™') 0. 000 6 0.000 6 0. 000 6 0.000 5 0.000 5 0.000 6 0.000 5
WA BLAE KA/ (I - kWh™!) 0.002 9 0.002 5 0.002 3 0.002 5 0.002 3 0.002 4 0.002 3
F 6 BIEARE LG £ HEERNZM
Table 6 Effect of semi—coke blending on net coal consumption
. T 17% ik 33% % 17% il 33% Pl 17% il 33% il
FEHR AEHR FEH R AEHR g/ g/t
MBI - kWh!) 0.358 8 0.358 8 0.358 8 0.358 8 0.358 8 0.358 8 0.358 8
HERHAFER/ (K] - kWh!) 8 650 8 650 8 650 8 650 8 650 8 650 8 650
T HH %/ % 8. 64 8.75 8.75 8.76 8.92 8.76 8. 62
BEIEBCR (B 99% ) /% 99 99 99 99 99 99 99
KHBFE/ (g kWh) 325.7 326.0 326.9 326.9 327.5 326.2 329.1
fEHLERE/ (g - KWh!) 356. 6 357.3 358.2 358.3 359.5 357.5 360. 2
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Table 7 Effect of semi—coke blending on integrated power generation cost
5iH P 17% i 33% %R 17% il 33% it 17% il 33(7‘0 LR
HAB AR AR HBAR AR S U I S VI
TR RGEAAE L B/ (TTC - a7") 150 175 200 175 200 175 200
R HE/AL kWh 5.06 5.06 5.06 5.06 5.06 5. 06 5. 06
B LR/ (o8 - ah) 0 30 30 30 30 30 30
IREHYE/ (MT - kg™!) 25. 68 25.70 25.73 25.30 24.92 25. 60 25.52
BRELE /(o8 - ) 352.2 353.4 354.5 344. 1 335.9 377.4 402.5
SRR (BRI /(O - 1) 401. 4 402. 4 403.3 398. 1 394.6 431.4 461.6
FEE R A/ (I8 - kWhT!) 0.143 1 0.143 8 0.144 5 0.142 6 0.1419 0.154 2 0.166 3
BfHn & LR AR/ (T - kWh™!) 0.005 8 0. 006 6 0.006 8 0. 006 6 0.006 8 0. 006 4 0.006 8
LEA RHINA/ (O - kWh) 0.1489 0.150 3 0.1513 0.149 2 0.148 7 0.160 7 0.173 1
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Table 8-, Cost of semi—coke production and market

revenue estimate of different levels of products

(4 g I J5 2014 4EThiY Gt/
it FEMAE (O - T URED)
ATl 60 kg 2 100 JC/t 126.0
FEPRA 110 m? 0.06 J&/m’ 6.6
AR R 360 kg 500 JC/t 180. 0
gl 120 kg 390 JG/t 46.8

RSy PN 120 kg
12213, 3 J0/t R B Al 2 S0 s X 2K B AR A
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