
SPOTLIGHT ON AI:

Is AI the silver bullet to accelerate 
the clean energy transition?

Barry Hayes (University College Cork)

We acknowledge the support of Taighde Éireann (Research Ireland) under the grant numbers 

SFI 22/FFP-A/10455 and SFI 12/RC/2302 P2.







Energy Transition and the Grid

Projected spatial generation (right) and demand (right) in Ireland [Source: EirGrid]



▪ Dealing with huge volumes of 

data, complexity, uncertainty…

▪ Faster and more accurate 

computations…

▪ Data-driven control of 

1,000,000s of energy devices in 

real-time?

Can AI Help?



Can we trust AI with a critical infrastructure such 

as the electricity grid?

But…





AI in power/energy applications 

is not a new idea:

[Source: European Centre for Medium-

Range Weather Forecasts]

A Brief History…

▪ Demand forecasting (e.g., 

ANN-STLF used by ERCOT in 

1992).

▪ Weather forecasting

▪ Electricity price forecasting

▪ Predictive maintenance



The EU AI Act (2024) defines an “AI 

system” as:

“…a machine-based system designed to 

operate with varying levels of autonomy 

… may exhibit adaptiveness after 

deployment … infers, from the input it 

receives, how to generate outputs such as 

predictions, content, recommendations, or 

decisions that can influence physical or 

virtual environments.”

EU AI Act



“… AI systems falling into specific areas that 

will have to be registered in an EU 

database:

1) Management and operation of critical 

infrastructure …”

▪ “Conformity Assessment” is required.

▪ Mandatory regulations for Trustworthy 

AI (e.g., data quality, documentation and 

traceability, transparency, human 

oversight, accuracy).

EU AI Act



G. Karniadakis et. al., “Physics-informed machine 

learning”, Nature Reviews Physics (2021)

G. Misyris, A. Venzke, S. Chatzivasileiadis, “Physics-

informed neural networks for power systems” 

Proceedings of IEEE Power Energy Society General 

Meeting (2020) 

Current Research



Overview of the autonomous community energy manager concept and market/grid interactions.

Current Research



“Smart Grid” vs. “Strong Grid”



Huge potential for AI in power and energy (e.g., orchestrating of vast 

numbers of highly-distributed energy resources)

But….

▪ How to make it safe, reliable, trustworthy?

▪ Need to ensure that benefits are accessible for individuals and 

communities

▪ We need to have a “strong grid” before we can have a “smart grid”

Main Takeaways
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Go raibh maith agaibh

Thank you

For more info visit:

www.marei.ie/project/autonomy/

 

Contact: barry.hayes@ucc.ie 

http://www.marei.ie/project/autonomy/
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