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Abstract—The paper describes a specific case of power 

oscillations problem of hydroelectric power units with double 

regulated bulb turbine. Results of previous research are 

summarized and discussed. Measurements of characteristic 

quantities of generator and turbine are presented and analyzed 

in details for few cases. Different aspects of the phenomenon are 

discussed and explained, and finally treatment of oscillations 

during operation is defined. 
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I.  INTRODUCTION 

Power oscillations in normal undisturbed operation are 
negligible in all operating conditions, and disturbances which 
result with increased power oscillations appear occasionally on 
both machines. Amplitude of oscillations depends on active 
power and reaches its maximum near nominal power. 
Frequency of oscillations corresponds to rotor speed regardless 
of the operating conditions. 

II. CONCLUSION 

Different disturbance cases are presented and analyzed 
from aspects of mechanical torque disturbance as a cause, and 
electromechanical oscillations as an outcome.  

Flow-induced pulsation and vibration in bulb turbine as one 
of possible causes is analyzed according to available data. 
Cavitation characteristics of low head large bulb turbine and 
correlation with oscillations are discussed. 

Periodical disturbance of mechanical torque is defined as 
main cause of power oscillations, and the key proofs are: 

 power failure at the moment of oscillations occurrence 
indicates flow disturbance which causes turbine 
efficiency decrease in the same operating point, 

 natural frequency of electromechanical oscillations and 
rotor speed frequency are sufficiently different what is 
obvious during transmission network disturbance, and 
additional confirmation is that in operation of almost 
identical units on HPP Cakovec there is no power 
oscillations, 

 waveforms of the active power deviate from sinusoidal 
form, and changes of the waveforms at different power 
indicate connection with the cavitation, 

 change of draft tube pressure pulsations at the moment 
of power oscillations occurrence correspond to change 
of mechanical torque, 
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