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MODELING AND RESEARCH OF OPERATING CONDITIONS OF THE 
BASIC EQUIPMENT OF POWER SYSTEMS 

Digital modeling of gas turbines automatic control systems. 
Ayuev B. I., Binko G.F., Gerasimov A. S., Gurikov O. V., Kasyanov S. E., Kupchikov T .V., 
Pavlushko S. A., Smirnov A. N., Sharov Yu. V., Sheskin E. B. 

The article describes the peculiarities of modeling of gas-turbine and combined-cycle power plants 
in the tasks of analysis of electromechanical transients and the dynamic stability of power plants. 
Examples of detailed dynamic models of gas turbine and combined cycle power units are given. 
The calculation results obtained with a simplified representation of the turbines of gas turbine and 
combined cycle power units and with a detailed simulation of the units and their control systems 
are compared. It is shown that the lack of detailed modeling of combined cycle gas and gas turbine 
power units can lead to quantitative and qualitatively unreliable results of the analysis of dynamic 
stability. 
Keywords: power unit model, combined-cycle plant, gas turbine unit, digital model, control system. 

Elimination of system frequency oscillation by tuning gas turbine speed governor. 
Binko G.F., Gerasimov A. S., Kasyanov S. E., Kupchikov T .V., Milyaev R. G., Satsuk E. I., 
Smirnov A. N., Sharov Yu. V., Sheskin E. B. 

Tuning problem of gas turbine speed governor is considered for elimination frequency oscillation 
in island-mode system operation. 
Keywords: frequency, oscillation, frequency regulation, speed governor, power governor. 

Hydro turbine mathematical models development for electromechanical transients 
study with frequency changes in the power system. 
Gurikov O. V, Kabanov D. A. 

Kaplan and Francis turbine mathematical models оf different detail level are developed. These 
mathematical models reproduce the steady state characteristics and dynamic behavior of full-scale 
hydro turbines in wide range of rotation speed, water flow, total head, guide vane and turbine 
blade position. This allows them to be used in study of electromechanical transients in the power 
system followed by frequency changes, including transients resulting to isolated operation of 
hydraulic units. 
Keywords: frequency, frequency regulation, speed governor, frequency governor, automatic 
control system of hydro unit, hydro turbine model, hydro turbine. 
  


