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ABSTRACT 

 
MACHINE LEARNING APPROACH DESIGN FOR PREDICTIVE 

MAINTENANCE OF THE CENTRIFUGAL PUMPS 
 
 

By 
 

Rahmat Pakpahan 
 
 

SWISS GERMAN UNIVERSITY 
 
 

 
Centrifugal pumps are widely used in industrial operations, but they are subject to 

mechanical faults that cause significant downtime and maintenance costs. Traditional 

maintenance methods often fail to detect early-stage failures; therefore, this thesis 

presents a machine learning-based predictive analytics approach to improve fault 

diagnosis and maintenance planning for multistage centrifugal pumps. Adhering to 

the CRISP-DM methodology, the study demonstrates that integrating a multi-

dimensional feature set of flow, suction pressure, and speed enables Tree-based 

classification models to achieve a very good accuracy of 99.4% and an AUC of 0.998. 

By prioritizing interpretability and alignment with Hydraulic Institute Standards, the 

research provides a glass-box diagnostic tool capable of identifying incipient 

cavitation and deviations from the Best Efficiency Point (BEP). Ultimately, this thesis 

offers a scalable, physically justifiable solution for modern pump infrastructure, 

significantly reducing energy waste and the Total Cost of Ownership (TCO) through 

autonomous, data-driven maintenance. 

 

Keywords: Centrifugal Pumps, Predictive Maintenance, Machine Learning, Fault 

Diagnosis, Cavitation Detection, Performance Prediction, Tree-based Models, CRISP-

DM, Hydraulic Institute Standards. 
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