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State of the AI in Energy Industry - Summary

The need for 
automation (and AI)

AI for Process 
Automation / AI for 
Decision Making

Good ideas but 
generally low level of 
maturity and adoption.

Difficult to set value 
use case ideas to 
prioritize

Platforms, cloud HPC 
solutions

Software technology 
providers, startups, 
developing solutions. 

Need for 
Automation

Developing Use 
Cases 

Solutions, 
Platforms and 

Technology
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Embedding AI in EPRI R&D

INSIGHTS COMPLEMENT 
OUR EXPERTISE

INTEGRATING INTO EPRI 
SOFTWARE SOLUTIONS

SUPPORTING ADOPTION 
BY MEMBERS
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Energy Sector AI Use Case Repository (coming soon)
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Operators and Planners Need to Solve Problems

To do this, they:

▪ Make sense of models, 
alarms, trends, guidelines, 
reports, etc.

▪ Make decisions based on 
forecasts, simulations, risk

▪ Take actions by writing 
reports, dispatching, 
investing, etc.

The challenge:

▪ More data to manage and 
scenarios to consider

▪ Less experience in dealing 
with new conditions

▪ Greater complexity with 
higher pace of change

AI as a solution:

▪ Engineering process 
automation – make sense 
of data, automate reports, 
etc.

▪ Decision-making 
automation – simulate 
large amounts of data
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Safely use LLMs with Alarm and Operational Data

Alarm Data + Network
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EPRI AI Grid Planning Assistant: Objectives in, Solutions Out

Objectives:
Description 
of what you 
want

Solutions:
Data, Charts
Reports
Conclusions
Solutions

▪ Engineering concepts, equations, standards
▪ Local documents, guides, reports
▪ Grid Models, forecasts, restrictions
▪ Tools
▪ Memory

AI
Planning

Assistant
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Machine Learning / AI Using Synchrophasor 

Measurements

• Network model independent
• Deep neural network based
• Full system observability with limited number of 

PMUs
• AI Model Training: EMS state estimation 

snapshots

• Network model independent
• Graph neural network based
• Health indices prediction: Voltage, 

frequency, and angle stability
• AI Model Training: Dynamic simulations

ML & PMU Based Security Assessment ML & PMU Based State Estimation



© 2024 Electric Power Research Institute, Inc. All rights reserved.9

AI-ccelerating Production Cost Modeling Competition

Competition Goal:

▪ Develop AI models that accelerate production cost modeling

▪ Real-world scenarios from the Irish Power System

▪ Submit AI agents for evaluation

▪ In-depth analysis of results post-launch

 Competition Launch: November 3rd

Scan to access competition website

Why it Matters:

Production cost modeling is vital for power system planning, but it's 

computationally demanding.

The AI Advantage:

AI can dramatically speed up production cost modeling by 

reducing computational load potentially without sacrificing 

accuracy, especially in long-term planning.

https://www.epri.com/ai-ccelerating-unit-commitment-competition
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Benchmarking Large Language Models for Knowledge of 

Power Systems
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EMT_MODELLING EMERGENCY 
OPERATIONS

MARKETS METEOROLOGY IN 
TRANSMISSION

OUTAGE 
COORDINATION

RESOURCE 
ADEQUACY

VOLTAGE 
MANAGEMENT

ACCURACY ACROSS TOPICS

Average Easy Medium Hard

Average LLM accuracy varied between 75% to 90% across topics
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Preliminary Results
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AVERAGE LLM PERFORMANCE

Average Easy Medium Hard

‘Grok-4’ and ‘Gemini-2.5-
pro’ are top performers 
consistent with external 

benchmarks 
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Develop AI Models, 
Data & Roadmaps

Images created with Copilot

Open Power AI Consortium – Key Objectives

Create an AI 
Sandbox

Implementation and 
Lessons Learned

Create an ecosystem for stakeholders to identify, develop, 
validate and deploy AI solutions to transform the electric sector
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OPAI Use Cases Workstream – Survey Launch

Collated 260 use case titles and descriptions across the energy sector

Need utilities to complete one of two surveys: 

Utilities: To grade the use case for priority and describe demos

Tech Providers: To match their technology to the use case and describe demos

Launch

Close

Results

Develop

Mid October: 
Kickoff & Survey Launch

(Links on next slide)
Mid November: Check-in Update 

Webcast
End November: Complete Survey

Mid December: OPAI 
and Company specific 

priorities
Jan 2026: Begin Co-Development 

of Priority Use Cases
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OPAI Use Case Survey

Energy Utility Survey Technology Provider Survey

https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities 

Same Use Case – Different Response

https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers
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OPAI Use Case Survey Links

Energy Utility Survey Technology Provider Survey

https://www.surveymonkey.com/r/OPAI-USe-Cases-Tech-Providers https://www.surveymonkey.com/r/OPAI-Use-Cases-Utilities 

Click or Scan
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