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Fault detection for chemical process based on memory-weighted
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Abstract; To enhance the detection ability of common faults in the chemical process and ensure the
stable and reliable operation, a new fault detection method, termed M-WKPCA, was proposed. The
method was based on historical fault data and KPCA, incorporating historical fault data through a weighting
mechanism. Initially, kernel principal components ( KPC) of normal data and historical fault data were
calculated according to KPCA. KPC that can highlight the fault information were selected based on a

comparison of the constructed indexes. A weighting matrix was then used to highlight the fault information,
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and a new statistic was constructed to establish an online fault detection model based on M-WKPCA
method. Then, the M-WKPCA method was used to detect common faults in parallel. A parallel WKPCA
fault detection strategy was proposed to achieve high precision detection of common faults. Finally, the
proposed method was verified using simulated data from the Tennessee Eastman ( TE) chemical process.
The results show that the proposed method achieves an average accurate detection accuracy of 82.25%.
This is much higher than that of the comparison methods, demonstrating its superiority in fault detection.

At the same time, since fault information is incorporated during the selection of KPC, the detected fault

data are significantly different from the normal data in terms of statistics.
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Table 1 DPR of different methods in TE process

&&% PCA KPCA | DWPCA |[M-WKPCA |[P-WKPCA

e
1 0.9927]0.9938|0.9948 | 0.9969 0.999 0
2 0.9854]0.9844|10.9770| 0.9865 0.987 5
3 0.2125]0.2458 | 0.2996 | 0.2490 0.249 0
4 0.7604 1 0.8521[0.9916| 0.997 9 0.997 9
5 0.3969|0.431310.9906 | 0.996 9 0.999 0
6 0.994810.994 8 | 0.9969 | 0.999 0 1
7 0.9969|0.994 8 | 0. 764 0 1 1
8 0.9802]0.9771|0.8027 | 0.989 6 0.991 7
9 0.2063]0.2148 | 0.1900 | 0.1917 0.2302
10 0.5302]0.5813|0.7933| 0.868 8 0.868 8
11 0.67290.7219]0.8330| 0.8125 0.829 2
12 0.9865(0.9802|0.9864 | 0.9813 0.995 8
13 0.954210.9552|0.8382| 0.9625 0.962 5
14 0.9969]0.994 8 | 0.9990 | 0.999 0 0.999 0
15 0.226 0] 0.2667 | 0.2954 | 0.2552 0.309 4
16 0.3865(0.4552|0.788 1 | 0.909 4 0.909 4
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