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Modeling of a variable-blade hydroturbine for the tasks of electromechanical 

transients analysis. 

Gerasimov A. S., Gurikov O. V., Kabanov D. A., Satsuk E. I., Smirnov A. N. 

A mathematical model of a variable-blade hydroturbine has been developed. Model reproduces the 

static and dynamic characteristics of full-scale hydroturbines in a wide range of rotation speed, water 

flow, pressure and position of the control elements. Model allows studying of the electromechanical 

transients in power system associated with a significant change in frequency, including the separation 

of hydro power plant for isolated operation. 
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The method of equivalence of circuits with mutual induction and its application 

to obtain replacement circuits of rotating electric machines. 

Ivanova E. A., Pershikov G. A., Popkov E. N., Feshin A. O., Chudny V. S. 

A method for replacing a circuit containing branches with mutual induction equivalent without such 

branches is presented. The method does not require calculation of the elements of the nodal conduc-

tivity matrix and allows determining the current distribution in an equivalent circuit using the known 

currents of the original circuit. This method is used to obtain replacement circuits of electric circuits 

of rotating electric machines. The results of calculations of transient processes confirm the reliability 

of the proposed equivalence method. 

Key words: mutual induction, equivalence, replacement scheme, mathematical model, electric ma-

chine, synchronous machine, asynchronous machine. 

 

Identification of electric power systems’ for evaluation of dynamic properties. 

Altukhova M. K. 

Solution of the problem of dynamic stability’s assurance requires designing of adequate mathematical 

models and methods, which allow to make a justified choice for stabilizing effects according to 

changing scheme topology and regime parameters. 

Methodology for parametrical identification of electric power system was developed in the form 

transfer functions of regime parameters, which are restored from experimental frequency responses. 

Processing of each acquired sample makes it possible to identify the system’s quantitative char-

acteristics and save its general dynamic properties. 

Numerical method, which allows detecting of the dominating zeros and poles of a transfer function 

in a significant frequency range, based on discrete Fourier transformation was suggested. 

Designed methodology is realized in a software, which is employed for practical solution of prob-

lems of electric power systems’ dynamic properties’ control. 

Key words: electric power system, transfer function, frequency response, discrete Fourier transfor-

mation. 

  




