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Abstract: Multivariable statistical process control (MSPC) is developed in order to extract useful

information from process data and utilize them for process monitoring. But when the change in process feed

load or product composition happens, the conventional MSPC method does not function well for the

process with multiple operation modes. In order to solve these problems, a novel process monitoring method
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is proposed based on multiple model external analysis and Greedy-KP1M. First, based on the traditional
external analysis, multiple models modeling method is introduced to have a better performance. The
multiple operation modes of process are eliminated by multiple models external analysis, and the residual
error is got for monitoring. Then, to monitor the residual error, the method called Kernel Possibilistic
one-Mean clustering (KP1M) is proposed. KP1M has a good ability to monitor nonlinear process. Its
performance is similar with support vector data description (SVDD). But the computation complexity of
KP1M is far less than SVDD’s. Moreover, to reduce the computation complexity furthermore, Greedy
method is adopted to extract the feature samples for KP1M modeling. In the end, the proposed method is
applied to monitor the TE (Tennessee Eastman) process and the ethylene cracking furnace to show its

efficiency.

Key words: multiple operation modes; multiple models external analysis; Greedy feature samples extraction;
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Fig. 2 Monitoring results of TE process in the cases of normal mode, 1IDV2, 1IDV5, IDV10, IDVI11 and IDV20
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Table 1 Comparison of four process monitoring methods

Type of external Monitoring Number of

Normal false

Detection rates/ %

No. analysis method modeling samples detection rates/ % 1IDV?2 1IDV5 IDV10 IDV11 IDV20
1 single model Greedy-KP1M 70 97 99. 875 47.5 26. 375 78. 75
2 multiple models KP1M 600 4.1667 98. 25 99. 875 90. 75 83. 875 93.125
3 multiple models Greedy-SVDD 70 .5 98.75 99. 875 92.125 85. 625 93.5
4 multiple models Greedy-KP1M 70 5. 6667 98.5 99. 875 92.375 85. 875 93.25
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Fig. 3 Monitoring results of ethylene cracking furnace in cases of normal mode, Fault 1, Fault 2 and Fault 3
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Table 2 Three kinds of ethylene cracking furnace’s fault

Item Fault
Fault 1 radiant section COP fluctuation of furnace tube A
Fault 2 XOT step change of furnace tube C
Fault 3 COT sensor gain fault of furnace tube F
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