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THE IMPACT OF THE DAMPING SYSTEM ON THE STABILITY OF THE 
OPERATION MODES OF A COMPACT HYDROUNIT 

 
A.L. Mayilyan, M.A. Saghatelyan 

 
The impact of the damping system of the compact hydro aggregate on the operation stability 

is investigated. The signs of stable operation and the occurrence of the fluctuation process of the 
synchronous hydro aggregate are studied. The advantages of the compact hydro aggregate are 
mentioned. The opportunity of the flywheel usage as an external damping system for the compact 
hydro aggregate, as well as the principal scheme according to which the compact hydro aggregate 
consists of a hydro turbine, a multiplier, an external damping system, a synchronous generator, 
an exciter, matching transformers, as well as a coupling, connecting the shaft of the turbine with 
the shaft of the generator by hard connection are given. The external damping system application 
in compact hydro aggregate is considered. The moment equation of a synchronous hydro 
aggregate during the fluctuation process is made up, taking into account the induction moment 
of the external damping system for evaluating the whole hydro aggregate damping moment 
impact on the stability. The diagram of voltage and electromotive force vectors at the time of the 
synchronous generator fluctuation process is given. The damping coefficients of the synchronous 
generator and the external damping system are given. The moment equation of the hydro 
aggregate with the external damping winding is obtained. The fluctuation damping time constant 
and the angular frequency of the synchronous generator self fluctuations are obtained by solving 
a second order differential equation. The increase in the hydro aggregate damping coefficient 
and the fast damping of the occurred fluctuations are justified. 

Keywords: synchronous generator, fluctuations, stability, hydro aggregate, moment 
equation, damping coefficient, external damping system, time constant, angular frequency.

  


