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Abstract : Ash included in coal can cause environmental pollution and it can decrease efficiency of mass and heat transfer by
getting scorched and stick in the facilities operated at high temperature. To solve this problem, a feasibility study on pulverized
coal fired power plant and integrated gasification combined cycle (IGCC) using the AFC (Ash-Free Coal) as well as the de-
velopment to remove the ash from the coal was conducted. In this research, optimization of operating condition was proposed by
using sensitivity analysis of ASPEN Plus® to apply the coal containing under the 200 ppm ash for integrated gasification
combined cycle. Particularly, the coal gasification process was classified as three parts : pyrolysis process, volatile matter com-
bustion process and char gasification process. The dimension and operating condition of 1.5 ton/day class non-slagging gasifier

are reflected in the coal gasification process model.

Keywords : Ash-free coal, Optimization of gasifier operating condition, ASPEN plus, Sensitivity analysis
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Table 1. Coal characteristics parameters
Value
Raw coal Ash-free coal
Proximate Moisture 11.39 0.65
analysis Fixed carbon 41.80 31.07
(Wt.%, air | Volatile matter 40.60 68.26
dry basis) Ash 621 0.02
Carbon 69.18 85.65
Ultimate Hydrogen 5.21 6.85
analysis Nitrogen 1.06 1.35
(wt.%, dry Sulfur 0.26 0.05
basis) Oxygen 17.29 6.08
Ash 7.01 0.02
M| o |
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Table 2. Simulation condition of coal gasifier model

Parameter Unit Value
Coal flow rate ton/day 1.5
Coal supply temperature (¢ 25
Coal supply pressure bar 13
Particle size Raw coal um 780
Ash free coal 30
Oxygen/coal ratio - 0.5~2.0
Oxygen supply temperature (¢ 25
Oxygen supply pressure bar 13
Steam/coal ratio - 0~1.0
Steam supply temperature T 350
Steam supply pressure bar 13
Gasifier operating pressure bar 10
Gasifier height m 35
Gasifier diameter m 0.3
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Figure 1. Schematic of coal gasification modeling.
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Figure 2. Comparison result between experiments and simulation
for coal gasification using the KPU coal (Gasifier opera-
ting condition : 1,200 ‘C/20 bar).
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Figure 3. Sensitivity analysis result of raw coal gasification depending on changing the O»/coal ratio and steam/coal ratio.
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