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Fault Detection Method Based on Dual Control Strategy
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Abstract: A fault detection method based on dual control strategy was proposed to address the issue of incomplete
statistics of variable fault information and poor fault detection performance in complex industrial processes. The
input data was standardized and the deviation variables were obtained to reveal fault information and achieve first
level control. The deviation variables were processed to generate new auxiliary monitoring statistics, achieving
secondary control. A parameter adaptive method based on feedback adjustment was adopted to set the threshold for
the difficulty in determining the threshold of auxiliary monitoring statistics. The proposed method was used to detect
faults of the Tennessee Eastman process (TE process) , and was compared and validated with the fault detection
methods of the improved Euclidean distance control (IEDC) and traditional principal component analysis (PCA)
method. The results show that compared with the IEDC and PCA methods, the proposed method can monitor more
fault information of variables in the TE process, and has a higher fault detection rate and lower false alarm rate in
fault detection of multiple types, which can be effectively applied to complex industrial processes.
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Fig.1 Flow chart of multivariate process monitoring

method based on dual control strategy
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Tab.1 Fault detection rate and false alarm rate of different detection methods
g FDR/% FAR/%
PCA-T’ PCA-SPE IEDC DCS PCA-T’ PCA-SPE IEDC DCS
1 99.5 100.0 99.3 99.3 9.4 18.1 0 0
2 98.8 99.8 96.0 93.1 6.9 20.6 0 0
3 18.0 32.5 35.1 55.3 12.5 26.9 30.6 54.4
4 84.3 100.0 97.8 99.9 10.0 194 5.6 1.3
5 37.9 65.8 47.8 26.9 10.0 194 5.6 1.3
6 99.5 100.0 100.0 92.0 1.9 15.6 0.6 0
7 100.0 100.0 100.0 100.0 3.1 16.3 4.4 0
8 98.0 98.4 97.3 95.5 7.5 20.6 0 0
9 16.1 27.3 329 69.5 19.4 27.5 44 4 82.5
10 60.9 82.6 71.3 75.9 2.5 27.5 6.3 21.9
11 72.0 81.5 79.8 88.8 7.5 18.1 94 36.9
12 99.3 98.8 98.6 99.4 7.5 20.0 1.3 0
13 95.8 96.5 96.3 91.4 4.4 18.8 2.5 0
14 100.0 99.6 100.0 100.0 9.4 21.9 3.1 0
15 21.9 30.8 334 56.9 6.3 18.8 1.9 31.3
16 48.0 78.9 70.0 72.8 29.4 22.5 58.8 51.9
17 88.4 98.1 94.3 91.3 4.4 27.5 11.3 0
18 91.0 93.0 93.4 82.4 8.1 25.0 6.3 0
19 30.1 72.4 329 85.1 5.6 18.1 10.0 48.1
20 61.1 80.5 74.8 69.6 3.1 10.0 2.5 3.1
21 53.5 74.0 54.1 55.1 12.5 38.8 15.0 32.5
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