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Experimental study on large-proportion semi coke co-combustion in a 660 MW supercritical

pulverized coal boiler
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Abstract: In the research on the adaptability of large-proportion semi coke co-combustion in a 660 MW supercritical
bituminous coal boiler, the problems faced by the boiler was pointed out through semi coke characteristic analysis. And
numerical simulation results located the blending position for semi coke.Semi coke adaptability adjustment test was made
on the coal pulverizers.In the test, the pulverized coal fineness R, was controlled below 10% and co-combustion was taken
by the pulverizer group in the middle.The test results verify that semi coke combustion can alleviate the coking in power
plant boilers, and reduce the mass concentration of SO, by 40.65% , while slightly increase the NO, mass concentration by
18.42%. The boiler co-combusting coals with high sulfur content and high calorific value shows advantage over its
substitutes, since its pulverized coal combustion efficiency reaches 99.09% while its boiler efficiency shows a 0.82%
decline.Studying the adaptability of semi coke in bituminous coal boilers with medium-speed mill direct-firing pulverizing
systems, the key points of semi coke co-combustion, an appropriate co-combustion method, and principles of boilers’
adjustment can be obtained.It is considered that the 660 MW supercritical bituminous coal boiler blending with 50% semi
coke during its co-combustion runs safely and economically.
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Tab.1 Design coal quality of the boiler

B2 5 IR | :
E (M) 13.50 12.50 18.30
W B3 K 31 % w(A,)  19.11 28.38 12.69
TR R 53 1%  w(V,,) 3532 37.36 32.01
W SERk /% o(C,) 5296 46.44 55.06
WSS % w(H,) 2.89 2.70 2.85
W B 4% w(0,) 10.21 8.60 10.28
e B KL A% o(N,) 0.54 0.54 0.53
W B Hefii /% o(S,.) 0.79 0.84 0.29
AT E G/ M kg™ Qo 19.09 17.11 19.83
ey T P 4 A HGI 69 75 78
TR A AR R /°C ST 1310 1430 1290
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Fig. 1 Layout of burner nozzles
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Tab.2 Semi coke characteristic

E S 5 A =¥/
IR % (M) 3.10 12.00
BN I K 53 1% o(A,) 37.27 9.73
TRETCIKIEE K53 1% (V) 39.30 9.74
B b/ % o(C,) 45.19 75.35
W B % w(H,) 3.20 1.48
W B4/ % (0,) 0.77 1.12
W B A % o(N,) 7.80 0.02
% o(S..) 2.67 0.28
W BARA e At/ (MT ke ™) Qi 18.27 25.51
ey P ] A £ HGI 60 49
IR BAL TR/ C ST 1450 1100
Rx3I ZRRDIW
Tab.3 Semi coke ash content analysis %
s LRl
o(S,,) 0.57
(Ca0) 27.15
(Mg0) 0.63
w(Fe,0,) 16.60
w(Na,0) 2.52
w(K,0) 0.28
w(Si0,) 22.30
(AL0,) 13.20
w(Ti0,) 0.71
(Mn0,) 0.62
(S0;) 14.90
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Fig. 2 Comparison of dynamic separator rotating speed and

pulverized coal fineness between “21,%23 and #24 pulverizers
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Tab.4 Parameters at furnace outlet with semi coke added from

different positions

B PRENO NOJFURKRIE  TOKTERAY  BRBERL

fr & RBEE/C (6% 0)/(mg-m™)  JFEIE%  Fi%
A,CJ2 10925 459.42 3.27 97.94
ADE 10931 431.44 3.59 98.05
AEZ 1096.4 471.66 493 97.86
C,DJZ 11009 433.53 3.63 98.74
C,EE  1100.1 460.72 5.19 97.68
D,EZ 11015 445.96 5.23 97.73
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G1ER 50% 1Y =2 BT S 5 4P NO, I8 JBT 5t e 2 2 3l
258. 20, 262. 65 mg/m®, W& A T+ 5 5 7 550 MW 71 fi
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P HE IR R RO R s rR Rl 1) I o BT
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MW F1 450 MW i, J& 48 5% 97 2008 23 0 °F % 0. 82%
F10. 23% , (HBRBER R T 75 0. 72% F1 0. 56% ,
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Tab.5 Parameters of the boiler’s steam and water system taking semi coke co-combustion under different loads

i 450 MW f1 fuf 550 MW £ faf 660 MW 71 fif
HiH p— B 50% 22 R P 509 4 5t AL B5e50% 21

FAEF TR/ (h ) 1280.1 12782 1591.6 1586.8 1999.1 1984.8
FZEVUE 1/ MPa 20.30 20.30 22.81 22.80 25.10 25.03
FZEFRIREIC 556.50 557.20 553.50 554.70 552.50 553.32
ZK B (th ) 1271.2 1268.2 1561.8 1562.6 1910.2 1905.7
457K J1/MPa 22.50 22.48 26.21 26.10 29.31 29.23
2K L/ 250.20 250.40 263.10 262.03 274.60 273.50
HhR) R # G 27.50 25.30 29.60 32.80 40.00 42.80
SR/ (eh ) 207.8 189.7 256.2 223.1 310.2 283.4
b PR U K T B A i/ (b 107.6 105.2 116.0 123.8 133.6 152.3
IR DI R T B/ (b 0.0 0.0 0.0 0.2 0.5 0.9
25 g i AR/ °C 328.50 339.90 345.50 357.70 361.60 370.70
HEARAR i/ °C 129.50 135.40 135.40 139.60 143.70 148.50

R6 AREIGE TZRIBIRARERENO, EMEXT L

Tab. 6 Comparison of NO, emission from the boiler before and after semi coke co-combustion under different loads

660 MW 71 fif 550 MW 7 fif 450 MW 1 fif
T H
Al AR BEE50% 2% AR B 50% 2% Fp iy BB 50% 2%
NO, JF e BE/(mg - m™) 230.70 258.20 215.15 208.30 221.80 262.65
NO, i vk B A5 10/ % 111.92 13.18 t18.42
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Tab.7 Comparison of SO, emission from the boiler before and after semi coke co-combustion under different loads

660 MW 171 fif 550 MW 17t faf 450 MW 171 faf
i H
Al A Bhe50% 25t Al BHE50% 255 Al BHe50% 5%
FGD RZGEA H SO, it i £/ (mg - m™ 6 136.00 3842.49 4550.00 2700.38 4 673.00 3812.53
FGD &4 A H SO )ri‘@/iﬁf;%f%t/% 137.38 140.65 1 18.41

x8 ARHME FEK

IR T SRR R RS 3T L

Tab.8 Comparison of boiler efficiency and combustion efficiency before and after semi coke co-combustion under different loads

. 660 MW 550 MW 450 MW
H AR BRESO% B W BRESOAR AU 1BHEsos it
TR 5 E %6 1.75 3.33 2.58 272 2.10 2.30
TR T S EUE A % t1.59 to0.14 t0.21
PP IR I 3 H % 0.00 0.60 0.48 0.60 0.49 0.50
23 AP LD U AR/ 131.70 135.70 127.90 130.60 122.30 127.50
[ A 58 A MR be A 2K 1% 1.06 1.09 1.61 0.89 1.31 0.75
b2 AR S ARG 1% 0 0 0 0 0 0
BRI % 93.29 92.80 93.20 92.44 92.57 92.36
B RCRARA % 10.53 10.82 1023
B RBERCR % 98.94 98.91 98.39 99.11 98.69 99.25
B IRRACRE A % 10.03 t0.72 10.56
£
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