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Abstract 
Condition-based maintenance(CBM) is maintenance performed on the basis of the condition of the equipment. 
The transition to CBM being considered, it is necessary to make appropriate decision, such as judgment of 
normality or abnormality. The threshold approach has generally been used for the judgment, but it provides 
ambiguous decisions due to individual variability of the equipment. Diagnosis using Data Analysis is a 
promising method to detect variations of the condition of rotating machinery. In this method, it could be 
possible to make a judgment of the presence or absence of abnormality without criteria. We apply one of Data 
Analysis methods called “Hierarchical Clustering” to vibration diagnosis of a vertical pump as an example, and 
show that it classifies the exceptional data as abnormality.   
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Fig.  Vibration Condition monitoring flowchart 
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Fig.2 Hierarchical clustering 

 

 

 

Fig.3 Diagnosis method using hierarchical clustering 



 

 

 

Fig.4 Vibration data of Vertical pump 

 

 
Fig.5 Result of hierarchical clustering 
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