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Abstract 

In the context of the rapid development of digital technologies and their large-scale implementation 

in various sectors of the economy, the energy industry is also entering a phase of deep digital 

transformation. One of the key areas of this transformation is increasing the reliability and 

manageability of the energy infrastructure, in particular, power transmission lines (PTL), which 

are the main element of the electricity transmission and distribution system. Modern challenges, 

such as the increasing load on the power grid, changing climate conditions and the need to integrate 

distributed energy sources, require new approaches to reliability management. This paper discusses 

the key elements of digital transformation, including the use of intelligent monitoring systems, the 

Internet of Things (IoT), big data analysis and artificial intelligence for diagnostics and forecasting 

the technical condition of power transmission lines. The need for a comprehensive strategy 

combining technical, organizational and information measures is substantiated. Recommendations 

are presented for the implementation of digital solutions in the practice of operating power lines in 

order to increase their fault tolerance, prompt response to incidents and the overall efficiency of the 

power system. 

Keywords: power transmission lines, digital technologies, Internet of Things, 

efficiency, reliability 

I. Introduction

The modern electric power industry is undergoing a deep digital transformation, which 

covers not only the processes of energy generation and distribution, but also the operation of 

infrastructure facilities. One of the most important components of this infrastructure are power 

transmission lines (PTL), which ensure stable and continuous delivery of electricity from 

generation sources to end consumers. The reliability of PTL directly affects the stability of the 

energy system, the security of power supply, the economic efficiency of the industry and the 

quality of life of the population, so the effective management of these facilities is critically 

important for modern society. 

Over the past decades, the energy industry has faced many new challenges that require a 

revision of approaches to the operation of PTL. Firstly, the load on electrical networks is growing 

due to factors such as urbanization, an increase in the number of energy-intensive facilities (for 

example, data centers or electric vehicles) and the development of electrified transport. In response 

to these changes, energy transmission systems must be more flexible and able to adapt to new 

conditions. Secondly, climate change, manifested in the form of increasingly frequent extreme 
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weather events (storms, thunderstorms, hurricanes, sudden temperature changes), creates 

additional risks to the physical integrity and functional stability of transmission lines. For example, 

strong winds can break lines, while frozen wires or damage due to heavy precipitation can lead to 

long outages. Thirdly, against the backdrop of the global energy transition and decarbonization, 

there is an increasing connection of distributed energy sources, such as solar and wind power 

plants. These sources require a more flexible and intelligent approach to network infrastructure 

management in order to ensure a balance between energy supply and demand, especially in the 

context of variable production. 

Traditional approaches to ensuring the reliability of transmission lines, such as regular 

scheduled maintenance and eliminating the consequences of accidents that have already occurred, 

are becoming insufficient to address new challenges. Previously, the main focus was on 

eliminating the consequences of incidents, but modern conditions require predictive and 

preventive management, which is based on accurate and timely data on the condition of both the 

elements of the power transmission line and the external environment in which they operate [1-4]. 

Digitalization of energy systems opens up new opportunities for increasing the reliability of 

power transmission lines. The use of Internet of Things (IoT) technologies, automated monitoring 

systems, Big Data analysis, as well as machine learning and artificial intelligence (AI) algorithms 

allows you to quickly collect, process and analyze information on the state of lines, predict possible 

failures, automate diagnostics and make management decisions in real time. All this forms the 

basis of intelligent power transmission line reliability management systems, allowing you to 

minimize the human factor and quickly respond to changing conditions. An example of such an 

approach is the use of sensors installed on various elements of the power transmission line, which 

collect information about voltage, temperature, mechanical stress and other important parameters. 

This data is transmitted to control systems, where the risk of a malfunction or overload can be 

identified in advance using AI algorithms and big data analysis. 

However, the implementation of these solutions requires a comprehensive approach, 

including both technical and organizational measures. It is important not only to provide reliable 

sensors, controllers and communication channels, but also to create an appropriate information 

and analytical infrastructure, including software platforms, databases and forecasting algorithms. 

This will allow for the efficient collection and analysis of data, as well as for quick and accurate 

decision-making in conditions of uncertainty. The implementation of such solutions requires 

updating regulations, developing new standards and training specialists, which is also an integral 

part of digital transformation. 

A key aspect of successful digitalization is ensuring cybersecurity. As the number of 

connected devices and transmitted data increases, the risk of unauthorized access or interference 

increases. This highlights the importance of using modern technologies to protect data and 

networks, such as encryption systems, multi-layered protection against external threats, and the 

use of new security technologies such as blockchain to ensure the integrity and authenticity of 

data. 

Digitalization not only improves the quality of maintenance, but also optimizes 

organizational processes, speeding up decision-making and improving coordination between 

different services. For example, in the event of an emergency, the system can automatically redirect 

mobile teams and resources to fix the fault, as well as notify the responsible services about the 

current status of the power line [5-7]. 

Thus, digitalization of power lines not only increases their reliability, but also contributes to 

more efficient management of energy systems in the face of growing risks and new challenges. The 

combination of advanced technologies such as IoT, Big Data and AI with organizational and 

technical measures creates the basis for building an intelligent, flexible and sustainable power 
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supply system. However, for the successful implementation of such projects, it is important to 

maintain a balance between technological innovation and security, as well as to provide the 

necessary resources for training specialists and creating an appropriate regulatory framework. In 

the future, given the growing use of renewable energy sources and the increasing flexibility of 

energy systems, the digitalization of power transmission lines will become a critical element in 

ensuring the sustainability of energy infrastructure, capable of effectively coping with the 

challenges of global change. 

II. Formulation of the problem

Modern power transmission lines (PTL) operate in a significantly more complex external 

environment. This process is characterized by increasing operational risks associated with various 

climate threats, increased network loads, and requirements for energy infrastructure flexibility. 

The growing dynamism of external factors, such as changes in generation configuration and the 

use of distributed and renewable energy sources, leads to an increase in the load on energy 

networks. In turn, this creates new challenges for ensuring the reliability and sustainability of PTL 

operation, often leading to abnormal operating modes and emergency situations [8-10]. 

Current challenges to energy systems, such as climate instability and changing climate 

conditions, as well as complex network interactions, require an integrated approach to network 

management and increasing their sustainability. One of the main factors determining the 

sustainability of energy systems in such conditions is the ability of PTLs to adapt to changing loads 

and external threats. Effective management of power transmission line operation is impossible 

without the use of advanced digital technologies that can provide both monitoring and forecasting 

of the state of infrastructure facilities in real time. Figure 1 is a graph that shows how the efficiency 

of traditional maintenance is declining over time, while the efficiency of predictive maintenance 

and digitalization is increasing. It also highlights the increasing level of climate-related threats, 

highlighting the need for digital transformation in transmission line operations. 

Figure 1: Trends in power transmissions line operations: 2020-2030 

In the context of energy transformation, when the integration of various energy sources, 

including renewable ones, comes to the fore, traditional methods of planned and routine 

maintenance of power transmission lines no longer meet modern requirements. The transition 
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from the usual approach to more flexible and intelligent systems is becoming inevitable. The use of 

Internet of Things (IoT), Big Data analysis and artificial intelligence (AI) technologies in the process 

of power transmission line operation allows creating effective systems for monitoring, diagnostics 

and forecasting of technical condition. However, despite the high rate of development of these 

technologies, their implementation in the energy industry, especially in the context of power 

transmission line operation, remains fragmented and lacks a clear systemic approach. 

The difficulties of integrating digital solutions into the process of power transmission line 

operation are due to the lack of a single architecture that could combine various technological and 

operational components within a single system. This limits the capabilities of predictive analytics 

and does not allow the most efficient use of the potential of innovative solutions to improve the 

reliability and sustainability of energy infrastructure. This is especially relevant in the context of 

growing threats associated with possible shutdowns that can affect the economy and life support 

of critical consumers [11-14]. 

Purpose of the study. The purpose of this study is to develop and justify a comprehensive 

approach to the digital transformation of power transmission line operation aimed at increasing 

their reliability, sustainability and manageability in the face of modern challenges. The study 

focuses on the systematization of existing digital solutions, the integration of advanced 

technologies to create an intelligent power transmission line control architecture and the definition 

of the organizational and technical conditions necessary for their effective implementation. 

This approach includes several important aspects. Firstly, it is necessary to create a flexible 

control architecture that can take into account various types of energy sources and promptly 

respond to changes in the network operating mode. Secondly, it is necessary to integrate 

monitoring and forecasting systems that can identify potential faults in advance and prevent 

emergency situations. Thirdly, it is important to take into account the impact of climatic factors 

and take them into account in the process of forecasting the state of networks. All this requires a 

transition to more advanced operating methods focused on long-term sustainability and risk 

minimization. 

Scientific Novelty. The scientific novelty of the study lies in several key aspects, including: 

1) Formalization of a digital model for managing the technical condition of power

transmission lines. This is achieved through the integration of Internet of Things (IoT), Big Data 

and artificial intelligence (AI) technologies. In particular, an integrated model is being created that 

allows monitoring and analyzing power transmission line condition parameters in real time, 

predicting possible failures and optimizing resource maintenance. 

2) Development of a conceptual architecture for an intelligent system for diagnosing and

predicting failures in power transmission lines. An important point is to take into account climatic 

and load factors when developing such a system. The system should be able not only to diagnose, 

but also to predict failure situations with high accuracy, which will significantly reduce the 

number of accidents and their consequences. 

3) Transition to a predictive operation paradigm. This paradigm is focused on the use of

forecasting technologies and big data analysis to minimize emergency situations and optimize the 

maintenance process. The transition from traditional repair maintenance to predictive maintenance 

will significantly increase the fault tolerance of power transmission lines. 

4) Creation of digital twins of power transmission lines. This will allow not only to carry out

operational management, but also to carry out long-term strategic planning. Digital twins will take 

into account all changes in real time, including weather conditions, loads and the technical 

condition of the line, and provide the necessary data for analysis and decision-making. 

Practical significance. The practical significance of this study is to create the basis for the 

transition to a more efficient and flexible model of power transmission line operation, which will 
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be based on modern digital solutions and advanced technologies. The implementation of the 

proposed concept will allow: 

- To increase the fault tolerance of power transmission lines. Early detection of potential

faults will significantly reduce the likelihood of emergency situations and increase the overall 

reliability of power transmission lines. 

- To reduce the response time to incidents. The use of intelligent monitoring and diagnostic

systems will help to localize faults more quickly and take appropriate measures. 

- Optimize maintenance costs. The transition to maintenance based on the actual condition

will reduce unnecessary costs associated with unnecessary repairs and inspections, as well as 

reduce the cost of maintaining the infrastructure. 

- Ensure continuity of power supply to consumers. Increasing the reliability of power

transmission lines and reducing the time for troubleshooting will ensure a stable power supply, 

which is especially important for critical facilities and infrastructure. 

- Adapt the operation of power transmission lines to the conditions of energy transition and

climate instability. Flexibility in the management and use of renewable energy sources, as well as 

taking into account the impact of climatic factors, will allow power transmission lines to adapt to 

rapidly changing conditions of the energy market and climate change. 

III. Problem solution

The implementation of the proposed integrated approach requires a systemic and 

multifaceted approach that covers both organizational and technical changes in the existing 

processes of operation and maintenance of power transmission lines (PTL). In order to 

successfully integrate digital technologies into the operation of PTLs, it is necessary to pay 

attention to several key aspects, each of which is critical to achieving long-term efficiency and 

sustainability of the power system [15-19]. 

Development and implementation of a unified digital system architecture. The first and most 

important step in implementing the proposed solution is the creation of an integrated digital 

platform for collecting, storing and processing data that will cover all key aspects of the operation 

of PTLs. This platform should combine various types of data, including equipment status 

parameters, weather data, load indicators, information on possible threats and risks, as well as 

forecast data obtained using artificial intelligence technologies and big data analysis. 

Such data integration will allow for prompt and accurate data-based decision-making, real-

time monitoring and planning of further actions. Integrating various technologies, such as the 

Internet of Things (IoT), Big Data and AI, into a single architecture ensures that all information is 

collected, processed and analyzed taking into account all factors affecting the operation of power 

transmission lines. It is important that the system is flexible and adaptable to changes, which will 

allow integrating new technologies and analysis methods as they appear. The implementation of 

such an architecture will create a reliable basis for ensuring the smooth operation of power 

transmission lines, minimizing malfunctions and optimizing operating costs. 

Personnel training and development of competencies in the field of digital technologies. Successful 

implementation of digital transformation is impossible without appropriate training of personnel 

who will work with new digital systems and tools. Training and development of competencies in 

the field of digital technologies should become an integral part of the strategy for the 

implementation of innovative solutions in the operation of power transmission lines. Personnel 

involved in the operation and maintenance of power transmission lines must undergo 

comprehensive training in the use of new monitoring, diagnostics and forecasting systems, as well 

as master methods of working with big data, artificial intelligence and the Internet of Things. In 
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addition, it is necessary to provide training to managers and decision-makers so that they can 

effectively interpret the data received from digital platforms and use it to optimize the network 

and increase its reliability. The training of specialists in the field of digital technologies should 

include not only theoretical knowledge, but also practical skills in working with new systems, 

which will significantly improve their efficiency and reduce the likelihood of errors in the 

operation and maintenance of power transmission lines [20-25]. 

Conducting tests and pilot projects. Before large-scale implementation of new digital 

technologies and solutions, it is necessary to conduct tests and launch pilot projects in limited 

areas of the network or in individual infrastructure segments. This will allow us to evaluate the 

effectiveness of the proposed solutions in real operating conditions, identify possible problems 

and shortcomings, and adjust approaches and algorithms for working with data depending on 

specific conditions. Pilot projects will provide an opportunity to test new systems for monitoring, 

diagnostics and failure prediction in practice, while minimizing potential risks to the functioning 

of the entire power system. It is important that the piloting covers all key aspects of power 

transmission line operation, including weather forecasting, load analysis, equipment condition 

diagnostics and emergency management. Based on the test results, it will be possible to optimize 

digital solutions and adapt them to specific operating conditions. Figure 2 is a graph illustrating 

the expected results of digital transformation of transmission line operations over time. It shows 

improvements in reliability, continuity and resilience, as well as reductions in response times and 

maintenance costs. 

Figure 2: Expected outcomes of digital transformation in power transmission lines (2020-2030) 

Expected results and benefits of implementing the proposed approach. Implementation of the 

proposed integrated approach to digital transformation of power transmission line operation will 

lead to a number of significant improvements and benefits that will have a positive impact on the 

reliability and efficiency of the electric grid infrastructure. 

1. Increasing the reliability and fault tolerance of power transmission lines. One of the main

results of implementing digital solutions is a significant increase in the reliability of power 

transmission lines. The use of intelligent monitoring and forecasting systems based on data 

collected in real time will significantly reduce the number of emergencies and other malfunctions. 

Integration of forecasting technologies will allow early detection of potential malfunctions and 

carry out work to eliminate them before they lead to an accident. This will help to avoid long 
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downtimes and increase the overall fault tolerance of the system. 

2. Reducing the response time to incidents. Diagnostic systems using artificial intelligence

technologies will significantly speed up the process of localizing malfunctions and taking 

measures to eliminate them. This will significantly reduce the response time to incidents, which is 

especially important to ensure uninterrupted operation of the network and critical consumers, 

such as hospitals, industry and other facilities that require a stable power supply. A quick 

response to potential problems will also reduce the impact of emergency situations on consumers 

and minimize economic losses associated with long outages. 

3. Optimization of maintenance costs. The transition from traditional scheduled

maintenance to maintenance based on the actual condition of equipment will significantly reduce 

maintenance costs. The use of data on the current state of power lines and forecasts based on big 

data analysis and artificial intelligence will minimize unnecessary repairs and inspections that 

were previously carried out according to a pre-set schedule, regardless of the condition of the 

equipment. This, in turn, will lead to significant savings in the long term, since resources will be 

directed only to those infrastructure elements that really need maintenance. 

4. Ensuring continuity of power supply. Digital transformation of power line operation will

help increase the resilience of the entire power system, which will ensure a stable and continuous 

power supply to consumers, including critical infrastructure facilities. Thanks to higher fault 

tolerance and faster response to faults, the power supply will remain stable even under extreme 

loads or adverse weather conditions. 

5. Adaptation to energy transition conditions and climate instability. An important aspect of

digital transformation is the ability to adapt power transmission lines to energy transition 

conditions, including the integration of renewable energy sources, and to the impact of climate 

factors such as strong winds, snowfalls, high temperatures and other extreme weather events. The 

implementation of digital solutions will allow for a flexible response to changes in energy demand 

and supply, as well as taking into account climate and environmental changes, which will ensure 

the long-term sustainability of the energy infrastructure [26-30]. 

IV. Conclusions

The proposed digital transformation approach includes several key aspects: the creation of 

an integrated architecture of the control system, the use of digital twins of power transmission 

lines, the introduction of forecasting technologies and the consideration of climate factors, as well 

as the need to train specialists who are ready to work effectively with new digital tools. This will 

not only improve the accuracy of diagnostics, but also significantly improve resource management 

and the speed of response to emerging problems. However, for the successful implementation of 

these solutions, it is important to take into account a number of organizational and technical 

factors. It is necessary to develop a single digital platform that would integrate all types of data, 

including information on the condition of equipment, external factors and forecasts. Personnel 

training is also critically important, since without the appropriate qualifications of specialists it is 

impossible to effectively use new systems and technologies. Testing and pilot projects aimed at 

testing digital solutions in real conditions will identify weaknesses and optimize the implemented 

technologies. Early implementation and scaling of such projects will lead to increased reliability of 

power transmission lines, reduced response time to emergencies, optimization of maintenance 

costs and, as a result, improved sustainability of the entire energy infrastructure. 

The practical application of the proposed digital solutions will ensure the long-term 

sustainability of energy systems. Increasing the reliability and reducing the downtime of power 

grids, prompt localization of faults and adaptation to the conditions of global changes and energy 
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transition will have a positive impact on the stability of energy supply, including for critical 

infrastructure facilities. Ultimately, the digitalization of power lines will contribute to the creation 

of a flexible, intelligent and secure energy network capable of effectively responding to the 

challenges of the future. 

References 
[1] Yang H., Han W., Zeng T., Wang K., “Failure Risk Assessment of the Power System transmission Line

based on an Improved Entropy Method”, In Measurement Technology and Engineering Researches in

Industry, Pts 1–3; Yarlagadda, P., Kim, Y.H., Eds.; Trans Tech Publications Ltd.: Durnten-Zurich,

Switzerland, 2013; pp. 1514–1517

[2] Manninen H., Kilter J., Landsberg M., “A holistic risk-based maintenance methodology for transmission

overhead lines using tower specific health indices and value of loss load”, Int. J. Electr. Power Energy

Syst., 2022, 137

[3] Rzayeva S.V., Piriyeva N.M., Guseynova I.A., “Analysis of reliability of typical power supply circuits”,

Reliability: Theory  and Applications, RTA, №3 (79) Volume 19, pp. 173-178, September 2024

[4] N.M. Piriyeva, N.S. Mammadov, S.V. Rzayeva, “Development of new methods for protecting substation

and overhead lines from overvoltages”, Reliability: Theory and Applications, RTA, №1(82) Volume 20,

pp. 683-689, March 2025

[5] S.V. Rzayeva, N.M. Piriyeva, S.I. Ismayilova, “High and low voltage coordination in electrical power

systems”, International Journal on Technical and Physical Problems of Engineering (IJTPE), Issue 62,

Volume 17, Number 1, Pages 19-31, March 2025 (Serial No: 0062-1701-0325)

[6] Carrión D., Palacios J., Espinel M., González J.W., “Transmission Expansion Planning Considering Grid

Topology Changes and N-1 Contingencies Criteria”, In Proceedings of the Recent Advances in Electrical

Engineering, Electronics and Energy, CIT 2020, Lecture Notes in Electrical Engineering, Quito, Ecuador,

26–30 October 2020; pp. 266–279

[7] N.M. Piriyeva, S.V. Rzayeva, E.M. Mustafazadeh, “Evaluation of the application of various methods and

equipment for protection from emergency voltage in 6-10 kv electric networks of oil production

facilities.”, Internauka, 2022, № 39(262), pp.40-44

[8] Shikhaliyeva S.Y., “Analysis of unexplained breaks in power transmission lines”, International Journal

on “Technical and Physical Problems of Engineering” (IJTPE), Vol.15, № 2, June 2023. P. 198-206.

[9] N.M. Piriyeva, N.A. Ganiyeva, R.K. Karimova, “Innovative approaches to selective automatic reclosing

on overhead cable lines”, International Journal on Technical and Physical Problems of Engineering

(IJTPE)., Issue 62, Volume 17, Number 1, Pages 32-44 March 2025 (Serial No: 0062-1701-0325)

[10] Nijat Mammadov, Najiba Piriyeva, Shukufa Ismayilova, “Research of lightning protection systems for

wind electric installations”, PRZEGLĄD ELEKTROTECHNICZNY, ISSN 0033-2097, R. 100 NR 9/2024,

pp. 198-201, doi:10.15199/48.2024.09.38

[11] S.V. Rzayeva, N.A. Ganiyeva, N.M.Piriyeva, “Modern approaches to electrical equipment diagnostics”,

İnternational Journal on “Technical and Physical Problems of Engineering” (IJTPE), Issue 58, Volume 16,

Number 1, March 2024 (Serial No: 0058-1601-0324), pp.182-189

[12] Elshad Safiyev, Saida Kerimova, Kubra Mukhtarova, “Research of some problems of electrical safety”,

PRZEGLĄD ELEKTROTECHNICZNY, ISSN 0033-2097, R. 100 NR 9/2024, pp.96-99,

doi:10.15199/48.2024.09.16

[13] Kumar B.R., Mohapatra A., Chakrabarti S., Kumar A., “Phase angle-based fault detection and

classification for protection of transmission lines”, Int. J. Electr. Power Energy Syst., 2021, 133, 107258

[14] Mammadov N. S., Mukhtarova K. M., “Methodology for assessing the reliability of ags based on

renewable energy sources”, Reliability: Theory & Applications, Volume 19, No 4 (80), pp.648-653, 2024

[15] Rzayeva S.V., Mammadov N.S., Ganiyeva N.A. “Overvoltages during Single-Phase Earth Fault in

Neutral-Isolated Networks (10÷ 35) kV”, Journal of Energy Research and Reviews 2023 - 13 (1) – pp.7-13

[16] N.M.Piriyeva, G.S. Kerimzade, “Methods for increasing electromagnetic efficiency in induction

levitator”, PRZEGLAD Elektrotechniczny, №10, pp 192-196

[17] Rzayeva S.V., Mammadov N.S., Ganiyeva N.A. “Neutral grounding mode in the 6-35 kv network

through an arcing reactor and organization of relay protection against single-phase ground faults”,

Deutsche Internationale Zeitschrift für Zeitgenössische Wissenschaft, 2023 - №42

[18] Elshad Safiyev, Ilham Rahimli, Nijat Mammadov, "Method of qualitative impregnation of electric motor

windings", Przegląd Elektrotechniczny, R. 100 NR 8/2024, pp.238 -240

RT&A, No 3 (86) 
Volume 20, September 2025 

337



Ilham Rahimli, Nigar Ganiyeva 
AN INTEGRATED APPROACH TO ENSURING THE RELIABILITY 
OF POWER TRANSMISSION LINES IN THE CONTEXT OF DIGITAL 
ENERGY 

[19] Cuarán J., Becerra M., Roman F., “Lightning Attachment to UHV Power Transmission Lines: Effect of

the Phase Voltage”, IEEE Trans. Power Deliv., 2018, 34, 729–738

[20] Banjanin M., “Line arresters and underbuilt wire application in lightning protection of 110 kV and 220

kV overhead transmission lines”, In Proceedings of the 2019 18th International Symposium INFOTEH-

JAHORINA (INFOTEH 2019), East Sarajevo, Bosnia and Herzegovina, 20–22 March 2019; pp. 1–5

[21] Rahimli Ilham et al., "Switching Processes Occurring In Electrical Networks 10-35 kV." Przegląd

Elektrotechniczny 8 (2024)

[22] Rahimli, I. N., Bakhtiyarov, A. L., Abdullayeva, G. K. (2025), “The role of modern grounding devices in

ensuring the stability of power systems”, Reliability: Theory & Applications, 20(1 (82)), pp. 734-742

[23] Gusev S., Oboskalov V., “Recursion based contingency analysis of an electrical power system”, In

Proceedings of the 2016 International Symposium on Industrial Electronics (INDEL), Banja Luka, Bosnia

and Herzegovina, 3–5 November 2016; pp. 1–4

[24] Colla F., Gatta F.M., Geri A., Lauria S., “Lightning overvoltages in HV-EHV “mixed” overhead-cable

lines”, In Proceedings of the 7th International Conference on Power Systems Transients (IPST’07), Lyon,

France, 4–7 June 2007

[25] Wang W., Huang X., Tan L., Guo J., Liu H., “Optimization design of an inductive energy harvesting

device for wireless power supply system overhead high-voltage power lines”, Energies 2016, 9, 242

[26] Belagoune S., Bali N., Bakdi A., Baadji B., Atif K., “Deep learning through LSTM classification and

regression for transmission line fault detection diagnosis and location in large-scale multi-machine

power systems”, Measurement 2021, 177

[27] Zhou C., Liu Y., Rui X., “Mechanism and characteristic of rain-induced vibration on high-voltage

transmission line”, J. Mech. Sci. Technol. 2012, 26, 2505–2510

[28] Elshad Safiyev, Sona Rzayeva, Rashida Karimova, "The Importance of Diagnostics of Electrical

Equipment at Thermal Power Plants for Ensuring the Reliability of Power Systems", Przegląd

Elektrotechniczny, No 9, 2024, pp. 127-130

[29] Elbrus Ahmedov, Sona Rzayeva, Nigar Ganiyeva, Elshad Safiyev, “Improving the lightning resistance of

high-voltage overhead power line”, Przegląd Elektrotechniczny, 2023(11), pp. 121-126

[30] Elbrus Ahmedov, Nadir Aliyev, Seymur Sadiqov, "Increasing the impulse electrical strength of winding

insulation of high-voltage transformers", Przegląd Elektrotechniczny, 2024(8), pp. 148-152

RT&A, No 3 (86) 
Volume 20, September 2025 

338




