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Аннотация. Одними из основных требований в энергетике являются безопасность, бесперебойность 
снабжения и оптимизация затрат на техническое обслуживание объектов инфраструктуры. 
Использование беспилотных авиационных систем (БАС) позволяет автоматизировать процессы 
мониторинга и диагностики. Эффективность применения БПЛА определяется стабильностью полета и 
качеством данных, получаемых с целевого оборудования, что, в свою очередь, критически зависит от 
аэродинамических условий вблизи объектов (ЛЭП, подстанций, ветропарков). В статье предлагается 
методология использования мультифизического моделирования для оптимизации полетных заданий 
БПЛА с целью повышения безопасности и качества съемки. 
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METHODOLOGY OF UAS APPLICATION FOR MONITORING ENERGY 
INFRASTRUCTURE FACILITIES 

Abstract. One of the main requirements in the energy sector is safety, uninterrupted supply and optimization of 
maintenance costs for infrastructure facilities. The use of unmanned aircraft systems (UAS) makes it possible to 
automate monitoring and diagnostic processes. The effectiveness of using UAVs is determined by the stability of 
flight and the quality of data obtained from the target equipment, which, in turn, critically depends on the 
aerodynamic conditions near objects (power lines, substations, wind farms). The article proposes a methodology for 
using multiphysical modeling to optimize UAV flight tasks in order to improve safety and image quality. 
 

Keywords: energy, monitoring, diagnostics, power transmission lines, UAVs, lidar, thermal imager, photography, 
computer modeling, aerodynamics, COMSOL 

 
References 

1. Barakin N.S. Modeling of operating modes of an 
autonomous power source for unmanned aerial vehicles in 
the SIMINTECH program / N. Yu. Kurchenko, N. S. Barakin // 
Izvestiya Sankt-Peterburgskogo gosudarstvennogo 
agrarnogo universiteta (News of St. Petersburg State 
Agrarian University). – 2023. – No. 5(74). – P. 113-120. – DOI 
10.24412/2078-1318-2023-5-113-120. 
2. Andreev L. N. Prospects for the use of unmanned aerial 
vehicles in the survey of energy facilities of the agricultural 
sector / Andreev L. N., Klopotnoy A. Yu., Kozlov A. V. // 
Izvestiya OGAU (News of Orel State Agrarian University). 
2022. No. 6 (98). 
3. Belyaev P. V. Prospects for the application of unmanned 
aerial vehicles in the monitoring and diagnostics of energy 
facilities / Belyaev P. V., Golovskiy A. P., Sadaev D. S. // Omsk 
State Technical University Journal (OmGTU). 2019. No. 2. 
4. Eremeev T.A. Modern methods for surveying overhead 
power transmission lines // XXV All-Russian Postgraduate 
and Master Scientific Seminar dedicated to Power Engineer's 
Day: Conference Proceedings. In 3 volumes / edited by E.Yu. 
Abdullazyanov. Kazan, 2022. P. 11–13. 
5. Znamensky V.A., Zatsepin E.P. Diagnostics of overhead 
power transmission lines using unmanned aerial vehicles // 
Trends in the Development of Modern Science: Collection of 
abstracts of the scientific conference of students and 
postgraduates of the Lipetsk State Technical University: in 2 
parts. Lipetsk, 2017. P. 605–607. 
6. Oskin, S. V. Requirements for equipment and control 
systems of UAVs with spraying systems used in the 
agricultural sector / S. V. Oskin, N. Yu. Kurchenko, V. A. 
Didych // Results of scientific research for 2021: Proceedings 
of the Anniversary Scientific and Practical Conference 
dedicated to the 100th anniversary of the Kuban State 
Agrarian University, Krasnodar, April 06, 2022 / Responsible 
for publication A.G. Koshchaev. – Krasnodar: Kuban State 
Agrarian University named after I.T. Trubilin, 2022. – P. 684-
686. 
7. Sazonova E.A. Trends in the use of drones in Russia // 
Innovative Trends in the Development of Russian Science: 
Proceedings of the XV International Scientific and Practical 
Conference of Young Scientists. Krasnoyarsk, 2022. P. 256–
258. 

© Курченко Н.Ю., 2025 

 

 

 

 

 

 

 

 

 


	Заключение
	Список источников
	References



