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Abstract: In this study, to ensure reliable equipment operation in labor and engineer shortages, we developed a condition
monitoring system that automatically collects operational data—such as vibration—from drainage pump facilities, along
with an anomaly detection and diagnostic system that analyzes this data to identify faults. The diagnostic system employs
a Random Forest algorithm for fault classification and an ISO vibration threshold-based method for severity assessment.
To train this system, we utilized data from condition monitoring systems previously installed at five drainage pumping
stations under the Ministry of Land, Infrastructure, Transport and Tourism. Furthermore, we established operational
manual for the overall system. To compensate for the limited training data, we constructed a partial digital twin model

and examined methods for high-fidelity operational simulation in a digital space.
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