
Analysis and forecast of industrial electric energy intensity for long-term forecasting of electrical energy 

consumption. 

Belyaev N. A., Vlasova Y .V., Khrustaleva L. N. 

The article discusses the formation of reporting and forecast values of electric energy intensity by main types 

of economic activity. These values are necessary for developing a long-term forecast of electricity consumption, 

which is formed on the basis of forecast macroeconomic indicators in the absence of information about specific 

investment projects. The requested electric energy intensity is represented as a function of accumulated invest-

ments. A methodological approach has been proposed for determining these dependencies, based on which the 

electric energy intensity of the main economic activities has been predicted until 2042. The regional differentiation 

of electric energy intensity values is considered using the example of one industry. Based on the calculations 

performed, conclusions were drawn about possible changes of electricity consumption structure in the long term, 

depending on the economic development scenario. 
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Methods for determining the optimal level of generating capacity reserve in the long-term development of 

electric power systems. 

Krupenev D. S. 

This article presents the problem of determining the optimal level of generating capacity backup in the long-

term planning of electric power systems (EPS). This involves refining the composition or identifying inefficient 

EPS power generation facilities to ensure the standard value of the adequacy indicator, in this case, the probability 

of deficit-free operation, based on the criterion of minimum capital and operating costs. To solve this problem, the 

Markov chain Monte Carlo algorithm application is proposed. Since each unit of power equipment is characterized 

by different parameters and also has a different degree of influence on adequacy, during the operation of the pro-

posed algorithm, these characteristics form an optimal trajectory towards the intended goal from the standpoint of 

adequacy. This takes into account both the characteristics of the power equipment and dynamic importance coef-

ficients, which show the influence of the power equipment on the adequacy indicators. The algorithm's operation 

is demonstrated by experimental calculations on a test circuit of the EPS. 

Key words: generating capacity reserve, balance reliability, probability of deficit-free operation, Markov 
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RastrWin3 software package usage aspects in the stability margin monitoring system (SMMS) task. 

Aleksandrov A. S., Maksimenko D. M., Neyimin V. G., Snegirev D. A. 

This article presents the application of power system state estimation technique based on the RastrWin3 soft-

ware suite. It also provides an overview and description of the suite's key capabilities for solving related problems: 

determining observability, calculating pseudo-telemetry measurements, filtering telemetry data, and others. Ex-

amples and results of using the RastrWin3 state estimation module in a stability margin monitoring system 

(SMMS) for operational management of power system states in the Unified Energy System of Russia are provided. 
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Program for calculating control actions based on transient stability conditions and power system allowable 

frequency. 

Ambrosovskaya T. D., Andranovich B., Lisitsyn A. A., Samusik K. A. 

The paper presents the development and testing results of a prototype software module for calculating control 

actions based on transient stability and frequency constraints in power systems. 

Key words: software module, transient process considering frequency deviation, mathematical model, 

calculation methods, emergency control system, control action. 




