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Abstract: Fault diagnosis of pumping unit system is a challenging issue owing to the system that exhibits strong
nonlinearity and strong coupling of the production parameters. In this paper, a fault diagnosis method based on fully-
correlated dynamic kernel partial least squares (FCDKPLS) is developed for pumping unit system. First, auto regressive
model of the production data is constructed to obtain the dynamic performance between the production data of pumping
unit. Then, the correlation between the output variable and the input residual subspace is studied by the KPLS method. To
address this issue, an auxiliary matrix based on the output model is developed to represent the fully-correlated between the
input variable and the output variable. In particular, a more direct link between the input variable and the output variable
can be obtained. The proposed FCDKPLS algorithm is applied to the pumping unit system, and experimental results show
the effectiveness of the proposed approach.
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Fig. 5 Comparison of variables contribution rate in fault 2
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Table 1 Comparison of FPR and FNR
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FPR FNR FPR FNR FPR FNR FPR FNR

1 19.00 29.50 1.33 61.50 4.33 8.00 7.33 9.50
2 14.67 63.50 51.00 42.00 1.00 1.50 6.00 6.50
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