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The Effect of Multi-Coal Combustion on the Generation of Slagging in a
Bituminous Coal-fired Power Plant Boiler
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Jihoon Park , Hoseon Yoo

*Korea South East Power Corp., Jinju 52852, Korea
**KRIMF]I, Seoul 06058, Korea

ABSTRACT : In this study, I analyzed the effect of slagging caused by blending bituminous coal and sub-
bituminous coal while maintaining the generator output, combustion conditions, and ventilation
conditions for 870MW thermal power plant designed with bituminous coal. Accordingly I proposed an
acceptable method of blending coal method. the blending ratio of sub-bituminous coal was adjusted to
10%, 20%, 40%, 60%, 80%, etc. to confirm ultimate analysis, proximate analysis, ash fusion temperature
change, slagging indices, etc. Proper blending coal conditions are blending with sub-bituminous coal at
40% or less, ratio of base component to acid component(B/A) is 0.4 or less or 1 or more, total alkali(TA) is
3.5 or less, fusion slagging index(Rfs) is 1,345C or more, and ash content is 13% or less in ultimate
analysis, the ash content in proximate analysis is 15% or less, and the initial deformation temperature(IDT)
should be at least 1,200C or more
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Table 2-1 Empirical approach indices of slagging
tendency prediction

Slagging Tendency
Indesx Forrmula
Lowr Iedium High
Base-&cid Fez0g+Caf <04
ratio(BfA) G =i 07~1 0407
[ron-Calcium <03
ratio(IC) -3 033 =1
e Ve +ED as | 3s-s s
Silica-Alumina Sio,
ratiolSA) s <14 14~2.2 >2.2
Silica
Fotioei) 072~08 | 065~072 | 05~065
Res >1,345 [1,150~1,345 | <I1,150
Fely FeLs 3~8 8~15 >15
Tmitial IDT ST HT FT
Cone Initial Softening Hemisphere  Fluid
Deformation Temp Temp Temp
Temperature

Fig. 2-1 Critical temperature points as defined in
ASTM D1857-03
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Fig. 3-1 The outdrawing boiler of Yonghung theraml
power plant unit 3,4
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Table3-1Slagging tendency of sample blending coal ashes

10:80:10 2060:20
valee |terckney | valee | tachcy | value | Erckiey | walue | fErckngy | value | taxBey

Bia | 041 | high | 043 | high | 040 | high [072 | med |035 | low

3040:30 40:2040 45:10:45

IC |05 | med |046 | med | 049 | med | 040 | med | 040 | med

T& 501 | high | 470 | high | 429 | med | 403 | med |343 | low

S4 | 225 | high | 244 | high | 281 | high | 240 | high | 158 | med

Si 0.7 lowr 081 o 054 low 075 lowr 08 med

Rs | 126 [ high | 1128 | high | 1135 | high | 1296 | med | 1327 | med

Fe0s | 421 | low |345 | low |321 | low [41Z | low |d455 | low
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Fig. 3-2 water wall spiral tube surface temperature
variation
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Fig. 3-3 Division superheater tube surface
temperature variation

THE PLANT JOURNAL Vol.18 No.1 March 2022 59



LY

g

537 —m— 108010 \\-\

—e— 20:6020
—&— 30:40:30

534 —w— 40:20:40 \\-\

—®—45:1045 ~a

Temperature (C)

T T T T T T T T
0 3 6 ] 12 15 18 21 24 23
Time (h)

Fig. 3-4 Platen superheater tube surface
temperature variation

5o -\ N ‘/A\‘/"/A
2 P
£ e Y
8 s91
E —&— 108010
- —e— 20:60:20
588 % o040
+45;1U;45 \
585 T T T T T T T T
o a3 6 >} 12 15 1g 21 24 237
Time (h)
Fig. 3-5 Final reheater tube surface temperature
variation
600
—— 10:380:10
—a— 20:60:20
e n i
—&— 45:10:45

Temperature (C)
b
B
g

iy
it o

o 3“ E!} !5 1‘2 1'5 1'8 2'1 2‘4 27
Time (h)
Fig. 3-6 Final superheater tube surface

temperature variation

ofol el TEHIES HSH7IHA Ad A B
ZF0 M9 A47tA9] LSl Fig, 3-73) Zo| L
Wt BO] Zehlgo] 80% € A% HY k= 7049

AL7tAE AA AZF 3ATE 1L 1120C 1912, 214]
7t Fof= 1132C 24 120 AT, 60% Y Ao=
11T, 40% ¥ 239 5T, 20% ¥ 3= 6T, 10% 2 74

60 S=EHESt

_|o|

L=

9L 4T 7% 539 o] 2o ofg o] Bl go]
40% oI5y 9ol B Fu EH] £e7 Lol
oJeig) A7) o] Rz opEe] ARES HolE
o

1132 /
-
1128 — — B
10:45 -
) s
=~ 1124 = v b
E ‘./-//A ;/‘L’
- - =
‘g 1120 /v =
e
5 e S
1118 e
1112

T T T T T T T T
0 3 5 a 12 15 13 21 24 27
Time (h)

Fig. 3-7 Flue gas temperature variation at furnace exit
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