
Content, Abstracts, Key words  123 

Известия НТЦ Единой энергетической системы  № 1(84)  • 2021 • 

POWER  SYSTEMS  MODELLING 

Development of models for power consumption medium-term forecasting in isolated power 
systems based on ensemble methods of machine learning. 
Asanova S. M., Ahyoev J. S., Dmitriev S. A., Matrenin P. V., Safaraliev M. H. 
The paper considers the problem of constructing a model for medium-term forecasting of power 
consumption load graphs in an isolated power plant. The model is based on ensemble methods of 
machine learning using the approach of identifying the most significant features. The studies of 
such models as linear regression, regression based on the SVR, regression decision tree, Random 
Forest, XGBoost, AbaBoost over decision trees, AbaBoost over linear regression were performed. 
The selection of features from the time series allows you to apply models simpler and more 
resistant to retraining. Calculations and analysis of the total prediction error were performed. The 
results of the study are intended to increase the reliability of forecasting in the planning, control 
and operation of isolated power systems. 
Key words: medium-term forecasting, electric power system, ensemble methods, isolated power system. 

Mathematical model of a twelve-phase brushless machine with PMG excitation. 
Adalev A. S., Kuchinskiy V. G., Pershikov G. A., Popkov E. N., Feshin A. O. 
A mathematical model of a twelve-phase brushless machine in a phase coordinate system is 
proposed, which allows to simulate stationary modes of the machine operation taking into account 
the saturation of the magnet core. The macromodel of the machine is presented by the equivalent 
circuits of the power and mechanical subsystems, which provide the ability to connect the necessary 
additional equipment to the external terminals of the macromodel. As a result of modeling of the 
power supply system of the machine with PMG excitation, the parameters of its elements were 
selected to ensure the fulfillment of the established requirements on the level of impacts. The 
control system for the semiconductor devices were tuned. The nominal operation mode for the 
machine was obtained for n = 185 rpm. 
Key words: mathematical model, macromodel, simulation model, twelve-phase brushless machine, 
PMG excitation, phase coordinate system, accounting the magnet core saturation. 

Equivalent model of brushless excitation system and method of experimental determination 
of its parameters in factory environment. 
Triandofilidy I., Yurganov A. A. 
A simple and accurate method of experimental parameters determination for brushless exciter 
models in the process of factory tests of head samples is suggested and described. 
Key words: excitation control of synchronous machines, brushless exciter, modeling, frequency 
behavior. 

DEVELOPMENT  AND  IMPROVEMENT  OF  CONTROL, 
AUTOMATION  AND  REGULATION  SYSTEMS 

Intelligent control of isolated power system operating conditions. 
Andranovich B., Gerasimov A. S., Koshcheev L. A., Kritskiy V. A., Lisitsyn A. A. 
The isolated operation of local power systems, which are relatively small in terms of capacity, has 
a number of features associated, first of all, with the processes of regulation of frequency and 
power flows. There are also peculiarities in the solutions of a task of ensuring of power system's 
reliability and survivability in case of various disturbances in its operation. 
Fluctuation in operating parameters in such a power system appearing due to the rated and 
non-rated emergency imbalances of active and reactive power in the conditions of the absence of 




