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Analysis of IGCC performance for different coal characteristics
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Fig 1. Calculation Flow Chart
Table 2. Simulation results
Design coal Illinois#6 N.Appala.
Gasifier_input Equiv.mass | Equiv.heat | Equiv.mass [Equiv.heat
Coal(1bfhr) 194073 194073 | 194073 | 197975 | 194,073 | 203,928
0:(95%) 139,641 139.678 | 139,643 | 142450 | 139646 | 146719
Steam 39,200 39,125 39,102 | 39954 | 39,100 | 41,098
Temp('F) 25523092 | 2642583 | 2601.929 | 2601.485 | 2586.388 | 2586.229
Syngas(Mole %)
co 64.31974 | 60.3928 | 60.38803 | 61.45447 | 61.45176
H, 28.90477 | 327223 {3272695 | 31.17208 | 31.17263
cO; 0.92297 1.0234 | 1.02553 | 115273 | 1.1532
H:0 0.13973 | 0.14148 | 0.14149 | 0.14134 | 0.14133
COS+H,S 0.00123 | 000429 | 0.00428 | 000316 | 0.00316
Power output(MW)
Gas turbine 207088 | 203391 | 207.579 | 197.727 | 207.863
Steam turbine 122470 | 120000 | 121965 | 116914 | 121.653
Consumption 46.505 46497 | 47.414 | 46405 | 48.717
Net power output 283052 | 276898 | 282.130 | 268.235 | 280.799
Waste & by-product
Stack Exhaust(ibhr) | 3930837 | 3,929,301 | 3,808,483 3,887,118 | 3,688,129 | 3,877,564
Stack Temp.(F) 210.92 211015 | 210413 | 210838 | 209.731 | 210.789
Stag(Ib/hr) 17,549 16,339 18,593 | 18966 | 30574 | 32,127
Sulfur{ibhr) 1,896 6,697 6,830 4,661 4897
NOx(6%02, ppm) 15.75 30.1525 | 29.56 15.43 147
SOx(6%02, ppm) 2.1175 741 74125 5.38 5.38
Lfficicnev(%)
Gasification 8.5 79.4 79.45 776 717
Gas turbine 410 40.1 401 415 414
Steam turbine 243 236 235 245 243
Total 440 4331 4326 43.67 435
Hoat Rate(Btu/kWh) 7,750 7.879 7,888 7814 7,843




