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Kernel direct decomposition based fault diagnosis method for
superheated steam system
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Abstract: In order to improve the operating efficiency of the superheated steam system and reduce the alarm rate of
non-critical faults, a quality-related nonlinear fault detection and diagnosis method is proposed. First, a kernel function
is used to map the process variables to the high-dimensional feature space to eliminate the nonlinear coupling between
the original variables. Then, the feature space is directly decomposed into two orthogonal subspaces, in which statistical
indicators are designed separately for the quality-related fault detection. On this basis, the partial differential contribution
plot is used to extract the contribution rate of each variable to a joint statistical index to achieve accurate diagnosis of
the faulty variables. Simulation results show that the proposed method can accurately distinguish the faults that affect
the temperature of superheated steam and those that do not affect the temperature of superheated steam, which effectively
reduces the alarm rate of non-critical faults, and improves the operating efficiency of the superheated steam system.
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Fig. 1 Flowchart of the superheated steam system
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Fig. 2 The fault detection results of the proposed method for Fault 1 to Fault 4
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Table 3 Alarm rate of the fault detection indicators of the three methods (%)
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