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INTRODUCTION

Electricity grids play an important role in modern infrastructure, providing electricity to
various sectors of the economy. Problems such as power outages, energy losses and
malfunctions can lead to serious consequences and costs. In this article, we will look at the
prospects and benefits of satellite monitoring of power grids as an innovative approach to
improve the efficiency and reliability of power supplies.

Main part

Satellite monitoring of power grids is an important aspect in modern energy, allowing
monitoring of the condition and performance of power systems based on data received from
satellites and other space-based devices. This has many applications, including
troubleshooting, improving energy transmission efficiency, and ensuring the safety and
sustainability of energy infrastructure.

Satellite monitoring provides more accurate and comprehensive data on the condition and
performance of power grids. Modern satellites equipped with various sensors and instruments
provide information about voltage, current, frequency, power and other key system parameters.
This data can be used to diagnose problems, locate faults, and predict and prevent potential
failures.

Applications of satellite-based power grid monitoring:

- Fault and Damage Detection: Satellites can be used to detect damage to power grids,
such as broken transmission lines, damaged poles, and other problems that can cause
downtime on power systems.

- Grid performance monitoring: Satellites allow for better monitoring of the performance
of solar and wind farms, as well as other renewable energy sources.

- Risk management and emergency prevention: Satellites can be used to identify potential
problems in the power grid, such as overloads or lack of power, and manage risks to prevent
emergencies.

387



MexxayHapoAHbIM Hay4YHbIN KypHaJ Ne 20 (100),9actb 1

«Hay4HbIl UMITYJIBCY Anpens , 2024

- Route optimization and efficiency improvement: Monitoring networks using satellite
data can help optimize power distribution, improve transmission efficiency and reduce losses.

- Planning new projects: Satellite data can help to better plan new power projects,
including selecting the location of new stations and determining optimal routes for
transmission lines.

Scientific and technical aspects of satellite monitoring:

- Remote sensing technologies: Utilizing different types of satellites (e.g., optical, radar)
to observe the status and dynamics of various components of electric power systems.

- Big Data: Processing and analyzing huge amounts of satellite data, requiring machine
learning and big data analytics techniques to identify patterns and predict different scenarios.

- Communications and Communication: Efficient use of satellite communication
channels to transmit and receive information for monitoring, controlling and monitoring the
power grid.

Satellite-based monitoring of power grids represents a modern approach with the
potential to improve the efficiency and security of energy infrastructure, as well as facilitate
the transition to a more sustainable and cleaner energy industry.

Detecting and preventing potential problems. Satellite monitoring can detect potential
problems in electrical systems before they occur. Due to the continuous and extensive
coverage of satellite systems, anomalies and faults can be detected in real time. This allows
grid operators to take preventive measures to avoid major outages and minimize the negative
impact on the power system and end-users.

Monitoring in remote or hard-to-reach areas. Satellite monitoring is particularly
important for monitoring and managing power grids in remote or difficult to access areas. In
regions with limited infrastructure or extreme conditions, satellite monitoring allows network
operators to obtain data on the state of the network and take effective action in case of
problems. This improves the resilience and efficiency of power systems in such environments.

Enhanced cybersecurity. Satellite monitoring also contributes to enhancing the
cybersecurity of power grids. Satellite systems allow grid operators to control and monitor the
grid infrastructure in real time, detect any anomalies in data traffic and protect the system from
malware or hacker attacks. This enhances data protection and helps in preventing possible
security threats to the power grid.

Conclusion

Satellite-based power grid monitoring offers significant promise and benefits to ensure a
more reliable and efficient power supply. More accurate and comprehensive data, pre-
detection of problems, monitoring in remote and hard-to-reach areas, and enhanced grid
cybersecurity are all benefits that satellite systems can bring to the field of power grids. Further
research and innovation in this area can open up new opportunities to optimize and improve
modern electrical systems.
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