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Abstract 
A unique diagnostic technology for electric devices has been developed to detect anomaly and estimate the 
cause of failure of the device easily by analyzing the higher harmonics of electric source current. Higher 
harmonic diagnosis devices have been realized and improved to be served as the portable device for 
maintenance works of various electric equipment such as AC/DC motors, inverters, transformers, cables, etc.
The higher harmonic technique has been expanded as the online cabled system so that it can serve as the online 
remote monitor and diagnosis system for the electric equipment. In future, it will be upgraded by endowing the 
self-learning monitoring and diagnosis capabilities by the adoption of IoT and deep learning. 
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Fig.1 Basic sinusoidal wave, higher modes and the 

synthesized wave which flow in the electric equipment. 
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Table 1 Contribution ratio table  
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Fig.2 Relationship between the order of higher modes and 

the various parts of motor and load 
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Table 2 Electric equipment by higher harmonics diagnosis method  

with the failed parts and cause of degradation. 
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Table 3 Comparison of higher mode contribution factor 

between normal equipment and abnormal/degraded one for 

ball bearing of anti-load side  

 
 

 
Fig. 3 Graphical comparison of higher mode contribution 

factor between normal equipment and abnormal/degraded 

one for ball bearing of anti-load side 
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Table 4 Comparison of higher mode contribution factor 

between normal equipment and abnormal/degraded one for 

motor’s winding 

 
 

 
Fig. 4 Graphical comparison of higher mode contribution 

factor between normal equipment and abnormal/degraded 

one for motor’s winding 
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Table 5 Comparison of higher mode contribution factor 

between normal equipment and abnormal/degraded one for 

inverter’s power element 

 

 
 

 
Fig.5 Graphical comparison of higher mode contribution 

factor between normal equipment and abnormal/degraded 

one for inverter’s power element 
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Table 6  

Table 6 The degree of abnormality and deterioration of the 

index value and the part of AC motor 

 
Table 7  

Table 7 The degree of abnormality and deterioration of the 

index value and the part of the inverter 
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Fig.6 Harmonic diagnosis machine 

 

HAMOS Fig.7
nKS2000



 

 

HAMOS
100

 
Fig.7 HAMOS  
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Table 8  An example of deterioration diagnosis report 
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FFT  
Google TensorFlow[2] CNN
Convolution Neural Network [3]. 
 

Google RNN(Recurrent Neural Network)
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6.1 IoT

Fig.8

 

 
Fig.8  wireless IoT harmonic sensor and AI machine 

learning 
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