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Prediction Model of Slagging Characteristics of Large Capacity
Coal Fired Boiler

YANG Dong ., LONG Jun, MAO Kaiyuan, QU Mofeng
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an, 710049, China)

Abstract: According to the actual operation data of 1 000 MW ultra supercritical boiler, the slagging
characteristics of the boiler are studied and analyzed. The prediction models of slagging characteristics
based on the coal ash characteristics are established, i.e., prediction models of single index and predic-
tion models of comprehensive index. The prediction model can predict the slagging characteristics of the
boiler simply and quickly, but the accuracy and reliability of the prediction model will decrease when the
boiler is burned with coal quality unevenness or mixed coal. At the same time, according to the real-
time monitoring data of boiler operation, the on-line monitoring model of slagging characteristics based
on furnace cleaning factor is established. Through the inlet and outlet steam parameters of the heating
surfaces after furnace outlet, as well as the economizer export flue gas temperature and other relevant
parameters, the calculation method of counter balance is used to calculate furnace exit gas temperature,
and then the furnace average heat effectiveness coefficient and furnace cleaning factor are obtained. Fi-

nally, the boiler slagging characteristics are determined according to the cleaning factor. The model can
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not only realize the on-line monitoring of boiler slagging characteristics by collecting the real-time data of

boiler operation, but also predict and judge the slagging characteristics of the boiler when the coal is not

uneven and the mixed coal combustion is carried out.
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Tab.1 Coal quality data

ik SR 1 S 2 B 3
Car/ % 48. 40 53. 80 61.00
Har/ % 3.85 3.95 4.10
Oar/ % 7.85 8. 14 6. 00
Nar/ % 1.25 1.11 1.48
Sar/ % 0.90 0. 60 1. 90
Aar/ % 27.75 24.40 18. 80
War/ % 10. 00 8.00 6.00

Qar/(kJ] » kg™') 19 053 21 271 25 140
Vdaf/ % 37.73 39.00 40. 00

HGI 62. 00 64. 00 78.15
DT/C 1200 1270 1200
ST/C 1290 1350 1500
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Tab.2 Corresponding relationship between furnace average
thermal efficiency, cleaning factor and furnace out-

let gas temperature
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Fig. 1 Changing curve of cleaning factor and thermal ef-

ficiency with furnace outlet gas temperature
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Tab.3 On-line monitoring results of boiler slagging charac-

teristics based on cleaning factor
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Tab.4 Coal ash characteristic data

LY/ Wix REHLE A R B
Si0. / % 34,48 39. 20
Al O; /% 14.56 14. 90
Fe, 05/ % 12.33 10.72
FeO/ % 0.00 0.00
MgO/ % 4,09 4,48
CaO/% 12.62 14. 83
Na, O/ % 1.40 0.58
K, 0/ % 1.28 1. 30
TiO. /% 0.83 0.65
t/C 1180 1130
t,/°C 1220 1150
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Tab. 5 Prediction results of boiler slagging characteristics

based on coal ash characteristics
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