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Coal blending optimization.model based on physical
programming
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(1. State Key Laboratory of Coal Combustion Huazhong University.of Science and Technology Wuhan 430074 China;?2. Guangdong Yudean Zhongshan Re—
dian Co. Lid. Zhongshan 528445 China)

Abstract: For the complex coal properties and difficulties in making coal blending decisions in large thermal power
plant a new optimization model based+on physical programming was proposed to make better coal blending decisions.

The model converted the multi-objective optimization problem to a comprehensive optimization problem reflecting de-
signer’s preference. A Class-S preference function was employed to evaluate the slagging properties and price of the
blended coal. A Class2S preference function was employed to evaluate the ignition and burnout properties. A Class4S
preference function was employed to evaluate calorific value SO, and NO_ emissions. With the basic constraint of the
proximate analysis a comprehensive preference function was solved to obtain an ‘optimum’ coal blending decision.

The model was applied in a 700 MW coalHfired power plant which combusts 33 different coals. It indicates that the
multi-objective comprehensive optimized result calculated by the proposed model is consistent with user preferences
well under different boundary conditions. The model can be changed easily according to the user’ s preferences to ob—
tain a better coal blending decision.
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Table 1 Mono coal quality database
Quer ! /
M, % Ay l% Voa!% S, /% (MJ * kg ST/C )
1 17.9 9.08 30. 12 0.54 22.67 1170 539
2 11.6 17.74 25.75 0.53 22.778 1430 541
3 11.2 16.97 31.04 1. 06 22.51 1 500 536
4 9.1 16. 08 30. 83 1.02 24.03 1 500 570
5 15.5 9.64 29. 66 0.40 23.44 1170 569
6 16.8 8. 64 30.70 0. 42 23.25 1230 560
7 16.9 10. 30 30. 62 0.42 22. 66 1230 540
8 15.2 11.78 29.52 0.29 22. 81 1 300 545
9 16.0 12.28 29.72 0.43 22.31 1 240 535
10 12.4 17.93 29. 54 0.63 21.56 1480 517
11 17.2 13.28 27.68 0.88 22.27 1290 531
12 13.3 14.76 29.76 0. 46 22. 80 1340 545
13 17.6 8.74 30.33 0.25 22.76 1 200 549
14 18.2 11.49 29. 38 0.42 21.47 1 240 517
15 21.0 6. 30 38.52 0. 54 20. 94 1320 504
16 12. 4 16. 07 26. 66 0.33 19.70 1 500 464
17 11.2 23.40 22.62 0.32 19. 98 1 200 468
18 10.9 20.72 26. 18 0.41 20. 58 1 500 488
19 23.5 3.69 34.70 0.52 20. 86 1140 495
20 20. 6 11. 42 25.44 0.63 20.23 1 200 470
21 14.2 15. 44 28. 82 0.39 21.70 1 500 528
22 15.7 11.27 26. 64 0. 46 22.42 1170 537
23 26.3 5.90 32.92 0.27 19.37 1 300 450
24 12.3 16. 04 27.37 0.35 21.99 1 500 533
25 9.0 16. 15 28. 60 1.07 23.48 1 500 560
26 16. 4 11.35 26. 46 0.54 21.96 1 140 532
27 18.4 4. 81 35.99 0. 80 22.77 1 430 540
28 22.0 11. 47 39.13 0.96 19. 60 1 370 453
29 21.78 4.93 40. 38 0.79 22.04 1 420 526
30 10.7 19. 60 30.24 1.09 22.27 1500 531
31 15.4 10. 77 26. 87 0.38 22.71 1 200 554
32 16.1 11.75 26.92 0.50 22.05 1200 530
33 16.7 7.69 26. 69 0.45 23.24 1110 550




11 2659
2,
EHUER, RN
i 4773 B
2 —
HIhE AR B AT
(=600 MW) ———] AR
10 2, 2 1 7
18
AY 1
2 2
FGD o Ty P
| et |
<450 MW .
(=450 M)
2
Fig: 20 Procedure of coal blending calculation
Table 2 Optimization results on high load cases and low load cases
| 5 Qu! /
(MJ « ke') 7 Vil % M, 1% A, 1% Siul% () /C

1 18 33 3:3 21.88 26. 44 13. 80 14.2 0.43 519.0 1402
2 2 20 4:2 21.90 25. 65 14. 60 15. 63 0.56 517.3 1392
3 2 16 4:2 21.72 26. 05 11.87 17.18 0.46 515.3 1 442
4 12 17 4:2 21.83 27.38 12.6 17. 64 0. 41 519.3 1317
5 2 23 402 21.61 28. 14 16. 50 13.79 0.44 510.7 1 408
6 16 22 2:4 21.49 26. 65 14. 60 12. 87 0.42 512.7 1390
7 18 33 4:2 21.43 26. 35 12. 83 16. 38 0.42 508.7 1 435
8 18 22 3:3 21.47 26. 41 13.30 16. 00 0.44 512.5 1418
9 7 18 3:3 21.59 28. 40 13.90 15. 51 0.42 514.0 1298
10 8 18 3:3 21. 66 27. 85 13. 05 16.25 0.35 516.5 1 350
1 18 27 3:2 21.43 30. 10 13.90 14. 36 0.57 508. 8 1 486
2 17 27 2:3 21.62 30. 64 15.52 12.25 0.61 511.2 1269
3 10 23 4:1 21.10 30. 22 15. 18 15.52 0.56 503.6 1 462
4 10 19 4:1 21.39 30. 57 14. 62 15. 08 0.61 512.6 1 446
5 7 16 3:2 21.44 29.04 15.10 12. 61 0.38 509. 6 1284
6 9 16 3:2 21.23 28. 50 14. 56 13. 80 0.39 506. 6 1292
7 4 16 2:3 21.40 28.33 11. 08 16.07 0.61 506. 4 1 500
8 10 20 4:1 21.27 28.72 14. 04 16. 63 0.63 507.6 1452
9 16 27 3:2 20.90 30.39 14. 80 11.57 0.52 494. 4 1 486
10 10 16 4:1 21.16 28. 96 12.40 17.56 0.57 506. 4 1482
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