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Coke Quality Prediction Model Based on Multivariate Regression

ZHANG Jinchun, WU Chao
School of Recourse and Safety Engineering, Central South University, Changsha 410083, China

Abstract The prediction of coke quality in a coke quality controlling process is important for coke production facilities. With many
production conditions such as equipments, parameters, fixed, the coke quality mainly depends on the quality of coal. Using the quality
index of coal to forecast the quality of coke is an important method of coke quality prediction. Because the relations between quality
indexes of the blended coal and the coke take a multiple nature and are mutually related, so all quality indexes of the coke are taken as a
whole and then the multivariate regression is used to establish the coke quality prediction model. In order to assure the model a good
performance in predicting, firstly, the fitting accuracy of the regression model is tested, then, the Prediction Error Square Summation
(PRESS) and Prediction Variance are used to test the model based on the partial least—squares algorithm. According to a practical coke
production, a coke quality prediction model based on multivariate regression is built. The significant test shows that the model is correct
and the predicting test shows that this model is accurate in prediction. The practical application of the method shows that the coke quality
prediction model based on multivariate regression is reliable for coke production in blending coal optimally and in coke quality control.
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Table 1 Data of the quality indexes of blended coal and coke of 2008
A%  Vigl%  SI% G A41% S1% Myl% — Myl% A41% S/% My /% My /%
2008-01 9.92 28,67 061 74.78 13.10  0.57 78.07 8.13 13.1171  0.56351 77.028  8.0450
2008-02 9.83 2836 057 70.08 12.86  0.54 73.22 6.84 12.8850  0.54008 73.098  6.7483
2008-03 10.03  29.30  0.65 78.26 1330  0.58 79.15 10.15 13.3131  0.58151 79.851  9.8214
2008-04 9.83 2823 052 66.63 1298  0.53 72.29 6.70 129747  0.52778 73.347  6.5240
2008-05 10.07 29.39  0.73 83.47 1337  0.61 79.99 10.17 13.3648  0.61003 81.162 10.2436
2008-06 995 28.67 0.62 75.37 1323 0.57 78.75 8.38 13.2260  0.57143  78.149  8.2437
2008-07 10.03 2925 0.64 75.90 1331 0.58 79.50 9.62 13.3259  0.57705 78.831  9.5652
2008-08 990 2847 057 71.17 13.10  0.55 75.12 7.55 13.1347 055111 76.185  7.4990
2008-09 9.92 28.66 0.60 73.10 13.14  0.56 77.62 7.84 13.1220 055921 76346 79195
2008-10 9.87 2847 0.57 70.77 13.05 0.54 74.42 7.12 13.0126  0.54546  74.755 7.2540
2008-11 991 2865 057 71.78 13.13  0.55 76.46 7.55 13.1196 054980 76.405  7.8968
2008-12 9.99 29.03 0.63 75.84 1328  0.57 78.97 8.74 13.2544 057303 78.403  9.0295
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Fig. 2 Relationship between the residual error of each coke quality index and its prediction
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Table 2 Significance test of the multivariate regression model
2] 2 F R} 1%
Ay 0.248(11) 0.243(4) 0.005(7) Foos(4,7)=4.12<83.29%* 0.01774 92.85
S 0.0054(11) 0.0053(4) 0.0001(7) Fos(4,7)=4.12<97.1* 0.00028 97.1
M, 75.224(11) 67.137(4) 8.087(7) Foos(4,7)=4.12<14.53* 3.531 83.05
My, 16.256(11) 15.844(4) 0412(7) Fos(4,7)=4.12<67.2* 1.471 90.95
f ¥ .
Notes: [ denotes degrees of freedom, * denotes significant.
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Table 3 Coke quality prediction in each month in 2009
A% Vasl%  S/% G A41% S1% Moo/ % M /% A 4/% S1% Moy /% M /%
2009-01 9.74 2003 064 77.11 12.3195 0.5352 69.4571 7.6793 12.65 0.53 72.89 7.51
2009-02 9.79 2933 061 80.56 12.4897  0.5363 74.0972 9.0216 12.17 0.61 73.95 9.08
2009-03 9.98 28.19 052 7231 13.6893  0.5626  83.4095 8.3465 13.65 0.56 84.47 8.45
2009-04 9.84 2032 054  63.79 12.6636  0.5057 67.6137 8.0459 12.61 0.53 68.46 8.04
2009-05  10.02 2845 065 73.13 13.5774  0.5908 78.9478 8.2298 13.52 0.60 77.34 8.04
2009-06 9.98 2844 058 74.72 13.5372 0.5727 81.6126 8.5736 13.95 0.59 75.56 8.64
2009-07 9.82 2837 065 79.27 12.8577 0.5682  75.7260 7.4041 12.83 0.57 76.28 7.43
2009-08 9.97 28.12  0.62 65.55 13.4731 0.5721 74.2079 6.8055 13.66 0.58 72.90 6.69
2009-09 9.90 28.65 0.58 73.15 13.1378 0.5524 76.7716 8.1788 13.46 0.56 76.20 8.32
2009-10 9.81 28.10 0.61 70.08 74.755  -0.335 7.2540 6.236 13.28 0.53 71.20 6.30
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Fig. 3 Coke quality prediction value and actually value in each month in 2009
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