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Research on large proportion of coal slime co—combustion in

a 300 MW CFB boiler
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(1. Guotou Panjiang Power Generation Co. ,Lid. ,Panzhou 553000, China;2. State Key Laboratory of Power Systems,Depariment of
Energy and Power Engineering , Tsinghua University , Bejjing 100084 , China )
Abstract : Large proportion of coal slime co—combustion in CFB boilers is an effective means to treat low quality coal such as coal slime. A
one— dimensional chamber model was used to simulate the operating conditions of a CFB boiler with different proportions of coal
slime co—combustion. The effects of blended coal slime ratio on the average particle size in CFB boiler furnace, the residence time of parti-
cle in furnace and the material concentration of upper furnace were studied, and the optimal operation condition on flow regime under
the condition of large proportion of coal slime was determined. The simulation results show that increasing the proportion of coal slime can
increase the material circulation flow rate and the residence time of particles in the intermediate size range(0.1-0.3 mm) in the furnace,
and improve the burnout rate of fuel. Increasing the proportion of coal slime can increase the particle concentration of upper furnace , which
is beneficial to improve the heat transfer in the upper part of the furnace, reduce the temperature of the furnace, and control pollutants.
Based on the operation data of large proportion of coal slime co—combustion in a 300 MW circulating fluidized bed boiler unit in Panbei
Power Plant,the effects of proportion of coal slime co—combustion on bed temperature , exhaust gas temperature , carbon content of bottom
slag and fly ash were analyzed. When the boiler load is at 300 MW , the bed temperature obviously decreases after the blended coal slime
being burned ,the carbon content of the fly ash and the smoke exhaust temperature increase with the proportion of blended coal slime in-
creased ,and the carbon content of the bottom slag decreases with the proportion of blended coal slime increased. In order to achieve

the goal of large proportion of coal slime co—combustion, it is recommended to control the coal particle size of gangue,and it is necessary to
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strengthen the tail soot blowing or adjust the tail heating surface appropriately.

Key words : CFB;large proportion;coal slime ;co—combustion ;material balance
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Table 1 Boiler design parameters
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Table 2 Proximate and ultimate analysis of two fuels

TCE T/ % Tl #t/ %
Rkt C, H, 0, N, S, A, M, v, rc, | Qma/( k™)
W 16.93 1.40 3.70 0.2 1.33 71.00 5.41 14.01 9.57 3472
Hi e 45.49 1.50 5.79 0.75 0.54 266 2328  17.04  37.03 23017
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Table 3 Original particle size distributions of two

blended coal samples
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03mm 1.0mm 2mm 32mm 6.0 mm 10 mm
W1 5676 11.11 6.77 7.16 11.99 6.21
B2 3972 1430 9.67 10.29  17.01 9.01
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Table 4 Ash—forming characteristics of different size gangue

WKIAE/ wm

RLEESY A0/ %

0~300 pm 300~1 000 pm 1 000~2 000 pwm 2 000~3 200 pm 3 200~6 000 pm 6 000~10 000 pm
6 000~ 10 000 0 0 0 0 0 31.90
3200~6 000 0 0 0 0 60.80 35.90
2 000~3 200 0 0 0 24.23 13.75 2.10
1 000~2 000 0 0 64.91 49.42 5.02 3.75
400~ 1 000 0 46.25 11.11 3.91 2.01 2.91
200~400 24.48 37.25 6.00 4.72 3.20 4.89
125~200 26.04 4.17 2.36 2.31 1.82 2.55
90~ 125 18.06 2.98 3.69 2.52 1.91 2.46
60~90 9.72 3.82 3.59 4.44 4.35 4.55
30~60 2.92 2.68 5.53 6.35 4.33 4.13
0~30 18.43 2.84 2.82 2.10 2.80 4.86
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Fig.1 Original particle size and ash size distributions of coal slime
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Fig.9 Effect of slime on flue gas temperature under different loads
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