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Abstract: The measurement data of industrial system is nonlinear and difficult to extract the characteristic information.
In the complex large-scale industrial process, an integrated fault detection method based on the block kernel principal
component analysis (BKPCA) and least squares support vector machine (LS—-SVM) is proposed. Firstly, the measurement
variables are partitioned. And KPCA is used to establish the 7% and squared prediction error (SPE) monitoring statistics in
the feature space for each block to monitor the health status in real time. The LS—-SVM is used to rejudge the faulty data
detected by above process. Calculating the contribution rate of each block after the fault occurs, and then the faulty block
can be determined. Due to the parallel block algorithm, the location of the fault can be simply found, and the computational
efficiency is improved. What is more, the application of LS—SVM can also improve the accuracy of fault detection. The
Tennessee-Eastman (TE) process data is used to verify the method proposed in this paper. The results show the effectiveness
of proposed method.
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Table 1 The operating variables of TE process Table 2 The 22 measurement variables of TE process
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Table 3 The comparison of operation time (s) and results of fault detection (%) for TE data
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9 7.5 93.87 20.52 15.63 83.75 28.6 2589  56.87 30.13 65.42 25455  9.38 1.87 96.87 3.331
10 187 63 47.19 9.38 3538 68.96 2.664  27.37 22.38 77.29 25.934  0.63 0.37 99.58 3.704
11 2.5 43.38 63.44 13.75 19.38 81.56 2.631  46.25 22.5 73.54 25.433 437 0.13 99.17 3.427
12 375 1.13 98.44 16.88 2.38 95.21 2.936 125 3.25 97.08 26.941  3.75 0.25 99.17 6.499
13 3.75 4.88 9531 8.13 3.88 95.42 2.882 0 12.63 89.48 25498  1.87 0.5 99.27 5.448
14 437 0.13 99.17 1625 0.13 97.19 2.695 4437 912 85 25643 125 0 99.79 2.857
15 1.87 95 20.52 12.5 81.63 299 2.668  31.25 31.13 68.85 25.346  1.87 0.37 99.31 3.349
16 10.63 78.13 33.13 18.12 38.87 64.58 2.736  70.63 7.88 81.67 25.501 15 0.13 974 3.714
17 1.25 19.25 83.75 11.87 275 95.73 2.567 125 16 84.58 25.346  3.75 1.25 98.33 3.798
18  3.13 10.25 90.14 1625 825 90.42 2.83 2062 8 89.9 24497 125 0.13 99.69 5.499
19 1.87 81.25 31.98 13.75 51.38 54.9 2.607 86.88 9.5 77.6 24780 2.5 0.25 99.37 2.976
20 2.5 61.38 48.44 8.13 30.88 72.92 2.968 10 22.38 79.69 25.145  1.25 0.13 99.69 4.587
21  6.88 54.13 53.75 25 3825 63.96 2.554 5 88.38 25.52 25.146 0 3.13 97.39 4.283
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