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Abstract 

 

All machinery with moving parts generates mechanical forces during their normal 

operation As mechanical condition of machine changes because of wear, changes in 

operating environment, load variations etc., so do these forces. Generator has one or 

more machine elements that turn with the shaft - e.g. bearings, rotors. In a perfectly 

balanced machine, all rotors run on their true centre-line and forces are equal. 

 

Rotor imbalance will generally be present due to uneven weight distribution or due to 

the imbalance between generated lift and gravity. Combination of these forces with 

stiffness of rotor-support system will determine the vibration level. Vibration profile 

that results from motion is the result of a force imbalance - there is always some 

imbalance in real-world applications. All mechanical equipment in motion generates 

a vibration profile, or signature, that reflect sits operating condition. 

 

Many vibrations are normal for rotating or moving machinery, e.g. normal rotation of 

shafts and other rotors, contact with bearings etc. 

 

Synchronous Generator faults such as mechanical misalignments, rotor imbalance, 

loose bolts, bearing faults and incipient metal fatigues cause to generate abnormal 

identifiable vibrations. 

 

In the research, 

First, the relationship between the generator mechanical faults and the vibration 

harmonic magnitudes are studied for particular machine problems occur previously 

and for that analysis the critical frequencies in the frequency spectrum of the 

synchronous generators are identified by using the Microlog instrument CMVA 60, 

which is a property of the Mahaweli Complex of Ceylon Electricity Board. Then, the 

magnitude ratios of the harmonics at critical frequencies to the fundamental 

component of the vibration profiles are determined from Experiment with using 



  

single phase motor with load coupled which had been used with originated 

mechanical faults, is used for the vibration analysis. 

 

Next, the results obtained from the case studies and the experiment are compared 

with the standards that have been evolved from the past studies and the researches in 

order to determine the feasibility of setting defective levels or standard on the 

vibrations harmonics at critical frequencies of generator faults. Finally, the 

possibility of developing a condition monitoring system to identify mechanical faults 

is investigated for synchronous generators in Ceylon Electricity Board. The results 

can then be extended to indicate the faults at early stage to minimize the unwanted 

long outages, minimize costly rotating failures & reduce maintenance inventory cost. 

 

Thus it helps to provide the necessary lead-time to schedule maintenance to suit the 

needs of the plant management. 
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