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Artificial intelligence (AI) refers to the ability of a computer or machine 
to perform tasks that would normally require human intelligence, such 
as learning, problem-solving, and decision-making. There are different 
types of AI, ranging from simple rule-based systems to more complex 
machine learning algorithms that can learn and adapt over time.

Some common applications of AI include:

1) Image and speech recognition: AI can be used to analyze and 
interpret images or audio recordings, allowing machines to 
“see” and “hear” and understand their surroundings.

2) Natural language processing: AI can be used to process and 
understand human language, allowing machines to communi-
cate with humans in a more natural way.

3) Decision-making: AI can be used to analyze data and make 
decisions based on that data, allowing machines to act autono-
mously or assist humans in decision-making.

4) Predictive analytics: AI can be used to analyze data and make 
predictions about future outcomes, such as demand for a prod-
uct or the likelihood of an equipment failure.



Page 3 
Applications of Artificial Intelligence in Electric T&D
Michael E. Beehler | MBA, LLC

MikeBeehler.com

AI has the potential to automate and augment many tasks and pro-
cesses, making them more efficient and effective. It is being increasingly 
applied to the electric transmission and distribution (T&D) industry to 
improve efficiency, reduce costs, and increase the reliability and resil-
ience of systems. There are several ways in which AI can be used to 
benefit the T&D industry, including:

1) Predictive maintenance: AI-powered systems can analyze data 
from sensors on T&D equipment to predict when maintenance 
or repairs will be needed, allowing utilities to proactively address 
issues before they cause failures or disruptions.

2) Fault detection and classification: AI algorithms can be used 
to analyze data from sensors on T&D equipment to detect and 
classify faults, such as short circuits or broken insulators. This 
can help utilities respond more quickly to problems and improve 
system reliability.

3) Demand forecasting: AI can be used to analyze data on past 
electricity consumption patterns to forecast future demand, 
allowing utilities to better plan for and manage their T&D 
systems.

4) Network optimization: AI algorithms can be used to optimize the 
operation of T&D networks, including determining the most effi-
cient use of resources and identifying opportunities to reduce 
losses.

5) Renewable energy integration: AI can be used to help inte-
grate renewable energy sources, such as solar and wind, into 
T&D systems by predicting output and managing the flow of 
electricity.

6) Energy management: AI can be used to optimize the use of 
electricity by households and businesses, such as by analyzing 
data on past energy use and making recommendations for more 
efficient usage patterns.
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Electric vehicle charging station needs a robust grid and 
telecommunications system supported by artificial intelligence

In addition to improving efficiency and reliability, AI can also be used 
to improve the safety of T&D systems. AI-powered systems can monitor 
equipment for signs of failure or malfunction, allowing utilities to take 
proactive measures to address potential issues before they cause acci-
dents or injuries. AI algorithms can also be used to analyze data on past 
accidents and incidents to identify patterns and trends, which can help 
utilities develop strategies to prevent future incidents.

Moreover, AI can be used to increase the resilience of T&D systems to 
withstand high-impact, low-probability events, both natural and man-
made. AI algorithms can be used to analyze data on past events, such 
as storms or cyber attacks, to identify patterns and trends that can help 
utilities develop strategies to better prepare for and respond to such 
events in the future. AI can also be used to optimize the operation of T&D 
systems in a way that increases their resilience to such events, such 
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as by reducing the likelihood of equipment overloads or failures during 
times of stress, or by identifying opportunities to upgrade or replace 
aging or unreliable equipment.

Overall, the use of AI in the T&D industry has the potential to signifi-
cantly improve the efficiency, reliability, safety, and resilience of systems, 
helping utilities deliver electricity more reliably and sustainably to their 
customers.

There are several stakeholders who can benefit from the application 
of artificial intelligence (AI) in the electric transmission and distribution 
(T&D) industry. Some of the main beneficiaries include:

1) Utilities: AI can help utilities optimize the operation of their 
T&D systems, which can lead to cost savings and increased 
efficiency. AI can also help utilities improve the reliability and 
resilience of their systems, which can reduce the likelihood of 
outages or disruptions.

California wildfires rage out of control and require new, proactive solutions
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2) Consumers: AI can help improve the reliability and stability of 
electricity supply, which can benefit consumers by reducing the 
frequency and duration of outages and disruptions. AI can also 
help utilities better predict and manage demand, which can 
help keep electricity prices stable and affordable.

3) Renewable energy developers: AI can be used to help integrate 
renewable energy sources, such as solar and wind, into T&D 
systems, which can benefit renewable energy developers by 
increasing the market for their products and services.

4) Equipment manufacturers and service providers: The adoption 
of AI in the T&D industry can create new business opportunities 
for manufacturers and service providers, such as those that pro-
duce sensors or other equipment used in AI-powered systems.

The application of AI in the T&D industry has the potential to benefit 
a wide range of stakeholders by improving the efficiency, reliability, 
and resilience of electricity systems, but there can be several potential 
impediments that can slow the implementation of AI on electric T&D 
systems. Some of these include:

1) Data quality and availability: AI algorithms require high-quality 
data in order to make accurate predictions or recommenda-
tions. In the T&D industry, data quality can be a challenge due 
to the age and variability of equipment, as well as the complex-
ity of the systems. In addition, data may not always be readily 
available or easily accessible, which can make it difficult to use 
AI effectively.

2) Regulatory and policy barriers: The T&D industry is heavily 
regulated, and implementing new technologies, such as AI, can 
require navigating complex regulatory frameworks. In addition, 
there may be policy barriers that hinder the adoption of AI, such 
as concerns about data privacy or cybersecurity.

3) Technological limitations: AI algorithms rely on advanced com-
puter hardware and software to function, and T&D systems may 
not always have the necessary infrastructure in place to support 
AI implementations.

4) Cost: Implementing AI on T&D systems can be expensive, espe-
cially if it requires upgrading or replacing existing equipment 
or infrastructure. This can be a barrier for utilities, particularly 
smaller ones, that may not have the resources to invest in new 
technologies.
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Steel distribution pole with multiple phone, fiber and cable 
attachments all needing a “smarter” grid

5) Resistance to change: The T&D industry is a complex and criti-
cal infrastructure, and there may be resistance to adopting new 
technologies, such as AI, due to concerns about the potential 
impact on existing systems or processes.

In conclusion, while the use of AI in the T&D industry has the poten-
tial to significantly improve efficiency, reliability, and resilience, there 
are several potential impediments that can slow the implementation. 
Addressing these challenges will be important for enabling the success-
ful adoption of AI in the T&D industry in the years to come.
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