ty with drones

High grid observab

Use case

Power utilities face increasing challenges in maintaining reliable operations across large, remote
regions with aging infrastructure. Timely inspections and real-time data collection are critical

to ensuring grid stability, but difficult-to-reach areas and the scale of operations often hinder
effective monitoring. As the demand for a more digital, efficient grid grows, utilities recognize the
need for advanced communication and monitoring systems to improve safety, enhance reliability,
and meet the evolving requirements of modern energy distribution.
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Challenges

In distribution networks, utilities often face difficulties in accessing field devices and assets located
in remote or hazardous areas, making routine inspections, fault detection, and maintenance
cumbersome and costly. When equipment in these areas experiences issues, delays in sending
personnel can increase downtime and disrupt service. The limited ability to inspect critical
distribution infrastructure hampers the utility’s ability to maintain grid reliability and respond to
faults quickly, leading to increased operational risks.

Aging infrastructure further complicates the situation, as many distribution assets, such as
switches, transformers, and reclosers, require more frequent monitoring and maintenance to
ensure reliability. With equipment often in service for decades, the likelihood of wear and failure
increases, demanding a proactive approach to inspections. However, scaling traditional inspection
methods to meet these growing needs is challenging, leaving utilities vulnerable to unexpected
failures and extended outages if faults are not detected early.

In addition to these physical challenges, collecting and analyzing real-time data from field assets is
crucial for optimizing grid operations. As grid complexity increases, particularly with the integration
of distributed energy resources (DER), the demand for continuous, reliable data grows. However,
traditional communication networks often lack the capacity and reliability to support real-time
monitoring at the scale required. This limits the ability to quickly identify and respond to emerging
issues, making it difficult to maintain grid stability and optimize performance.

Solution

To address these challenges, power utilities can deploy a combination of Nokia Drone Networks, Nokia Core
Enterprise Solutions, and Al-driven tools to enhance grid observability and operational efficiency.

Nokia drones, equipped with high-resolution cameras and loT sensors, provide a scalable solution
for inspecting remote and hazardous areas, minimizing the need for manual interventions.

These drones can conduct regular inspections of critical infrastructure, such as transformers and
switches, delivering real-time data to utility operators without the delays or safety risks associated
with manual inspections.

Nokia Core Enterprise Solutions delivers a private 4G or 5G wireless network, enabling seamless, secure
data transmission from field devices to control centers. This dedicated network ensures continuous,
high-bandwidth communication across the distribution network, even in remote areas, improving
the reliability of critical data delivery and enabling faster, more informed decision-making.

Nokia's Core Enterprise Solution for Power Utilities and

Nokia Drone Networks make infrastructure inspection
operations safer, faster, and more efficient.

2 Use case
High grid observability with drones
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Benefits

Power utilities achieve significant gains in operational efficiency with this approach. Drones reduce
the need for manual inspections, allowing for faster and more frequent monitoring of critical
infrastructure. This not only lowers operational costs but also frees up personnel for higher-
value tasks. The ability to quickly gather real-time data from remote areas ensures that issues are
identified and resolved before they escalate, streamlining grid management.

The use of drones also improves safety for field personnel by reducing their exposure to hazardous
environments. Drones can perform inspections in areas that would otherwise be dangerous or
difficult to reach, minimizing the need for human intervention in potentially risky situations. This
enhances overall safety while maintaining high levels of service reliability.

Finally, the combination of private wireless networks and Al-driven predictive maintenance
strengthens grid reliability and resilience. With real-time monitoring and advanced analytics,
utilities can proactively detect and address infrastructure issues before they lead to failures or
outages. This increases grid stability, ensuring that utilities can meet the growing demands of
modern energy distribution while minimizing downtime and service disruptions.

Results

By deploying Nokia Drone Networks and Nokia Core Enterprise Solutions, power utilities can
transform the way they manage their grid infrastructure. With seamless, real-time data collection
and Al-driven insights, utilities gain unparalleled visibility into their operations, enabling faster,
more informed decisions. Critical issues can be detected and addressed before they escalate,
resulting in fewer outages and improved service reliability.

Field operations are streamlined, with drones conducting routine inspections and gathering data
from even the most remote or hazardous locations, reducing operational costs and improving
safety. Personnel are no longer exposed to dangerous conditions as frequently, and maintenance
can be performed proactively rather than reactively, minimizing disruptions to the grid.

This modernized approach delivers a more resilient, efficient grid that can adapt to future energy
demands. Enhanced observability and control allow utilities to optimize their distribution networks
while maintaining high levels of reliability. As a result, power utilities are better equipped to meet
sustainability goals and ensure consistent service delivery, even as grid complexity increases.
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