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Operation diagnostic based on PCA for wastewater treatment
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Abstract

SBR is one of the most general sewage/wastewater treatment processes and, particuarly, has an advantage in high
concentration wastewater treatment like sewage wastewater. A Kernel PCA based fault diagnosis system for biological
reaction in full-scale wastewater treatment plant was proposed using only common bio-chemical sensors such as
ORP(Oxidation-Reduction Potential) and DO(Dissolved Oxygen). During the SBR operation, the operation status could be
divided into normal status and abnormal status such as controller malfunction, influent disturbance and instrumental trouble.
For the classification and diagnosis of these statuses, a series of preprocessing, dimension reduction using PCA, LDAK-PCA
and feature reduction was performed. Also, the diagnosis result using differential data was superior to that of raw data,
and the fusion data show better results than other data. Also, the results of combination of K-PCA and LDA were
better than those of LDA or (PCA+LDA). Finally, the fault recognition rate in case of using only ORP or DO was
around maximum 97.03% and the fusion method showed better result of maximum 98.02%.
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