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Modeling and control of the power system 

Berdin A. S., Gerasimov A. S., Kovalenko P. Y., Udin A. V. 
Defining the power system frequency static response slope based on transient 
synchrophasor data. 
The method for defining the power system load frequency static response based on synchrophasor 
measurements during transients accompanied by frequency deviations is proposed. The 
method was successfully validated involving four events resulting in frequency deviations of up 
to 0,06 Hz magnitude in the Northern part of Tyumen region and recorded by means of the System 
operator WAMS. 
Keywords: load static response, slope factor, WAMS, electromechanical transient, Northern part 
of Tyumen region. 

Berdin A. S., Bliznyuk D. I., Gerasimov A. S. 
Defining the nodal equivalent parameters using synchrophasor measurements. 
The method for defining the nodal equivalent parameters of grid elements based on synchrophasor 
measurements during transients in a power system is proposed. It allows to define the topology 
and parameters of nodal equivalents and makes it possible to implement adaptive models for 
problems of power system control. 
Keywords: nodal equivalent, adaptive model, synchrophasor measurements. 

Shakirov M. A. 
Principle of the autotransformer theory. 
It is confirmed that to understand the physical foundations of autotransformer principle and 
operation the theory is necessary, which is based on the model which clearly displays its distinctive 
properties – to transport energy along two parallel paths: electrical and electromagnetic. The idea 
is implemented as a generic two-transformer equivalent circuit. Universalism manifests itself in 
the diagram (simultaneously with the power fluxes) of all the magnetic fluxes in the sites window 
(i. e., in the thickness of the windings and in the gap between them) and in parts of the magnetic 
circuit and in fields between it and the tank in the event of saturation of the steel. Vector diagram 
of the operating mode of the autotransformer is characterized by the same completeness. Using 
this diagram it is easy to explain the overexcitation of individual parts of the magnetic circuit in 
a short-circuited autotransformer and derive formulas for determining super- and antisperations 
(in comparison with flows in no-load mode). Presented equivalent circuit is applicable both for 
step-up and step-down autotransformers and for the study both steady-state and transient processes. 
Keywords: autotransformer, primary and secondary windings, magnetic flux, short circuited, 
equivalent circuit, idling. 

Vazhnov S. A., Kalimov A. G., Shimansky S. A. 
Application of vector finite elements for calculation of eddy currents in conducting  
nonmagnetic shells. 
The application of integro-differential equations for calculating variable electromagnetic fields and 
eddy currents in thin-walled conductive shells is considered. Approximation of the current density 
distribution in the shell is performed using vector finite elements. The choice of a basis of 
independent variables is carried out in such a way that the solution obtained automatically satisfies 
one of the necessary conditions – the divergence of the current density is equal to zero. The 
reliability of the obtained numerical results, as well as the comparison of the accuracy of the 
results obtained with the use of various algorithms, are verified by the solution of a test task for 
which an analytical solution is obtained. 
Keywords: electromagnetic field, eddy currents, integro-differential equation, finite element 
method, vector finite elements. 


