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Justifying the expansion of intersystem power transmission lines while forming 

the efficient long-term generating capacity structure of the UES of Russia. 

Belyaev N. A. 

This article addresses the optimization of transmission capacity of intersystem power lines within 

the framework of developing an efficient long-term structure of generating capacities. Various 

approaches to incorporating the development of intersystem transmission lines into the optimization 

model of an efficient structure are explored. A methodology for justifying the expansion of the  

backbone power grid based on the distribution of power flows across interzonal cross-sections is 

proposed with account of the reliability factors. Relevant calculations have been performed while 

forming the efficient long-term generating capacity structure of Russia's Unified Energy System for 

the year 2050. 

Key words: efficient long-term structure of generating capacities, expansion of power grid, 

master plan, power industry development planning. 

 

 

Analysis of probabilistic characteristics of irregular fluctuations in power consumption 

in territorial power systems. 

Belyaev N. A., Gladysheva T. L., Lopukhova E. V. 

The article is dedicated to the study of irregular fluctuations of power consumption in territorial 

energy systems that are part of the Unified Energy System of Russia. The relevance of the study is 

due to the need of analyzing the operational and balance situation in energy districts comprising 

two or more territorial energy systems. A pairwise correlation of irregular fluctuations in power  

consumption in power systems was calculated based on a representative sample of statistical data 

for the period 2020–2024. Practical conclusions are drawn about the expediency of considering 

extreme temperature conditions simultaneously in several power systems when analyzing their  

operational and balance situations. 

Key words: irregular fluctuations in power consumption, power consumption graphs, temperature 

conditions, correlation matrix. 

 

Calculation of limit operational performance of isolated electric power systems. 

Belyaev A. N., Ryndina I. E., Sorokin E. V., Shipitsin M. S. 

The article discusses the features of calculations of steady-state and limit operational performance 

in isolated electric power systems (EES). A calculation method is described, which consists in adding 

an independent variable describing the frequency change to a system of nonlinear equations. The 

introduction of additional dependencies of changing of all parameters of the elements of the power 

system on frequency, such as generators, transformers and power transmission lines. As a result, 

the proposed approach was applied to the calculation of electricity supply and the total capacity 

of transmission lines. 

Key words: isolated electric power system, frequency of alternating current change, limit modes. 




