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CONTROL OF POWER SYSTEMS AND RESEARCH OF THEIR 
CHARACTERISTICS 

Peculiarities of frequency and power flow control in isolated power systems. 
Ayuev B. I., Binko G. F., Gerasimov A. S., Gurikov O. V., Zhukov A. V., Milyaev R. G.,  
Pavlushko S. A., Smirnov A. N. 

The article describes the principles of organizing of an automatic system for frequency and power 
regulating in the UPS of Russia. Using the power system of the Kaliningrad region as an example, 
it is shown that in a small isolated power system, a special organization of the process of primary 
and secondary frequency regulation is required. The importance of automatic tertiary frequency 
control in small isolated power systems is noted. The principles of building a system of automatic 
tertiary frequency regulation developed for the power system of the Kaliningrad region are 
described. 
Keywords: power unit model, combined-cycle plant, gas turbine unit, digital model, control 
system. 

Frequency response modeling of electric power systems. 
Altukhova M. K., Liulina M. A., Ryndina I. E., Chudny V. S. 

Modern power systems are notable for large power stations generators facilitated with automatic 
excitation control (AEC). Thus, practical setting methods aligned with conditions of the excitation 
control adaptation are becoming of great importance. 
This work provides methodology of regulator adaptation subsystem building, which is based 
on using system variables transfer functions derived from the experimental frequency responses. 
Notably, selection of stabilization factors, ensuring maximum stability level, is made with charac-
teristic polynomial defined by the transfer functions obtained. 
Requirements for the transfer function structure and parameters, which guarantee retention of the 
object’s dynamic properties, are set. In addition, requirements for assessment of its influence on 
stability level if stabilization factors change are specified. 
Keywords: electric power system, stability level, automatic excitation control, operating condition, 
frequency response, transfer function. 

Defining the instantaneous parameters of the electric mode with an increased 
sampling rate. 
Berdin A. S., Dmitrieva A. A., Kovalenko P. Y., Senyuk M. D. 

The paper presents the development of an algorithm for express estimation of the electric mode 
parameters with the delay of less than one period of industrial frequency. The study of the method 
for setting the basis frequency when presenting the signal by the Euler method was completed, two 
algorithms were developed for deriving the synchronous frequency in a three-phase network from 
voltage signals, and the scope of the algorithm is determined. Three types of data were used for 
testing: computationally simulated transient, electromechanical and steady state data from the 
electrodynamic simulator of JSC «STC UPS» and steady state data obtained from 500 and 
220 kV grids. As a result, the values of the delays in defining the mode parameters by the 
proposed algorithm for each of the data types were obtained. 
Keywords: PMU, estimation of electric mode parameters, Euler method. 


