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State of the Al in Energy Industry - Summary
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generally low level of
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Embedding Al in EPRI R&D

@

-

INSIGHTS COMPLEMENT INTEGRATING INTO-EPRI SUPPORTING ADOPTION
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Energy Sector Al Use Case Repository (coming soon)
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Operators and Planners Need to Solve Problems

To do this, they: The challenge: Al as a solution:
" IVllake sensedof mége:,s' = More data to manage and = Engineering process
fe?or(;?f; t;jcn > UIGENNES, scenarios to consider automation — make sense
. Make d’ecis;ons based on = Less experience in dealing of data, automate reports,
: " etc.
forecasts, simulations, risk with new conditions - _
= Take actions by writing " Greater complexity with - [Pt T
reports, dispatching, higher pace of change I — Sl i

investing, etc. large amounts of data
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Safely use LLMs with Alarm and Operational Data
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o S Alarm_Category DIAGNOSTIC
L Condition ALARM
R Device_Name RELAY_KALYAN_1_5
Priority_Code 3

Raw_Alarm_Message TRIPCCT 1SIMULATED TEST

SCADA_Alarm TRIP CCT 1 SIMULATED TEST
Status (£ ABNORMAL
Substation_Name KALYAN_SUBSTATION
Timestamp 2025-08-02711:50:39.462000000
>
 Prompts Expert

Alarm Data + Network

High woltage Transmisson 400kW andfor 275kW

FventTimaStamp SCADA _Category TOC AOR Priority Code Substation  DeviceType Device event_message i
01/05/20700:00 MH THS TOCMSDOC 3Substationt317 STN  STASERVICE  Substation1317 TN STA_SERVICE ACSERY VOLTAGE NORVIAL CHG-DET =
0105720170000 ML TS TOCPS 4 Substationt265 BLKCAR  STUTR PRLUPLC  Substation 265 BLKCARSTUTR PRL UPLC CARRIER LEVEL LOW CHG-DET - é
01/05/20700:00 MH TS TOCP 3 Substation1459 BLACAR  Devicedss Substation 1459 BLKCAR Device85 CARRIER LEVELLOW CHG-DET . .

. . . . Power Generator Transformer
01/05/20700:00 MH TS TOCP 3 Substation14s9 BLACAR  Devicess Substation 1459 BLKCAR Device285 SIGNAL RECEIVED NORMAL CHG-DET Generaltion Transformer o

i i ) Lower voltage Distribution g0y
01/05/20700:00 MH THS TOCGR 3 Substation275 FRORT  ABAR X 3L Substation275 FIBOPT DevicedST6 PRI£2 ORTIC/CH NCRMAL CHG-DET
01/05/20700:00 MH TS TOCBM ISubstation?49 RELAY 1372 SHALIL  Substation73RELAY 137 P2 SELALAL RELAY FAILURE NORMAL CHG-DET MR 33k N |
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01/05/20700:00 MH TS TOCPA 3Substationt13 RELAY 1518 SELAI1 P2 Substation113 RELAY 513 SELA1 P2 RELAY FAILURE NORMAL CHG-DET =K I ' I Transformer
01/05/20700:00 MH THS TOCPA 3 Substationds0 RELAY  L461 Substationds0 RELAY L45L BXUR SYSTEM FAIL NORMAL CHG-DET smaRdov

mall commercial Light Industry Heawvy Industry

01/05/20070000 ML TS TOCED A5ubstation?32 BLKCAR  Devicegd Substtion 232 BLKCAR Deice689 SIGNAL RECEIVED NORMIAL CHG-DET and residential medium Factories Large Factoriés
01/05/20700:00 MH THS TOCGR I Substation1322 RELAY  Deviceld Substation 1322 RELAY Device1492 L PRIVIARY RELAY NORMAL CHG-DET
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© 2025 Electric Power Research Institute, Inc. All rights reserved. 'ﬁ:e|



EPRI Al Grid Planning Assistant: Objectives in, Solutions Out

=Pl A Solutions:

Objectives: ===
| . Data, Charts

Description RS
Reports

of what you '
Conclusions

want '
Solutions

Engineering concepts, equations, standards
Local documents, guides, reports

Grid Models, forecasts, restrictions

Tools

Memory
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Machine Learning / Al Using Synchrophasor
Measurements

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

Probability (x,z)  Deep neura I

ctri b Monte Carlo Training sample
distribution — ] — , —p Network (DNN .
fitting saliiing BETEIETED training (ONN Grid topology
from
training
data 'l

Optimized DNN &

--------------------------------------------------------------------------------------------------------------------------

» Al Model »

State estimates Contingency List
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Al-ccelerating Production Cost Modeling Competition

Get Started

Context

Description

Participation

Credits

References

Terms

Files

AI-CCELERATING UNIT
COMMITMENT

Edit

Participants Submissions Dumps Migrate

ORGANIZED BY: EPRI (ai-uc_competition@epri.com)

CURRENT ACTIVE PHASE: None

CURRENT SERVER TIME: October 21, 2025 At 5:07 PM GMT+2
Docker image: aporrasc/uc_competition_env:uv_j111 [

Secret url: hitps://www.codabench.org/competitions/11178/2secret_key=876361ec-1247-4c31-876a-58f272ee7456 Il

Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026
Phases My Submissions Results Forum
Competition

Welcome! This repository aims to lay the foundations for the official Al-ccelerating Unit Commitmy
organized by EPRI

What happens when you open up a complex energy problem to the global community? You spark |
and fresh ideas. That's the goal of the Al-UC Competition, an open competition inviting participant]
help shape the future of power system planning.

The challenge focuses on a key question: how can we decide, day by day, which power plants to
demand reliably and affordably? It's a tough puzzle, and we're calling on innovators to build Al tool]
accurately, and in a way that people can trust.

Sarlicipants will design digital assistants that propose smart, realistic schedules for power generd

leasoning and showing how confident they are in their choices. These tools could one day s
't designers, and planners working on everything from daily operations to long-term energy s

fening the doors to a wide community of problem-solvers, the UC Challenge aims to accelera|
ced energy planning tools more transparent, efficient, and accessible.

k Commitment Problem

lution of the Unit Commitment (UC) problem is the most economically operating point of g{

n/off status and their production levels. Therefore, the main objective of this problem is to rf

Why it Matters:

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

The Al Advantage:

Al can dramatically speed up production cost modeling by
reducing computational load potentially without sacrificing
accuracy, especially in long-term planning.

Competition Goal:

= Develop Al models that accelerate production cost modeling
= Real-world scenarios from the Irish Power System

= Submit Al agents for evaluation

= In-depth analysis of results post-launch

Scan to access competition website

# Competition Launch: November 3rd
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https://www.epri.com/ai-ccelerating-unit-commitment-competition

Benchmarking Large Language Models for Knowledge of

Power Systems ACCURACY ACROSS TOPICS

B Average HMEasy H Medium M Hard

Average LLM accuracy varied between 75% to 90% across ctcopics
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EMT_MODELLING EMERGENCY MARKETS METEOROLOGY IN OUTAGE RESOURCE VOLTAGE
OPERATIONS TRANSMISSION COORDINATION ADEQUACY MANAGEMENT
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Resulis

‘Grok-4’ and ‘Gemini-2.5-

iminary

Prel

AVERAGE LLM PERFORMANCE

pro’ are top performers
consistent with external

B Average HEasy H Medium ®Hard

benchmarks
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* Open Power Al Consortium - Key Objectives

e T f ==

‘Implementation and
Lessons Learned

’ 4

Create an ecosystem for stakeholders to i.de'ntify, develop,

‘validate and deploy Al solutions to transform the electric sector
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OPAI""USe. Cases W'orkstredm - S.'urVey Lounch

o CoIIated 260 use case t|tIes and descrlptlons across the energy sector
} Need utilities to complete one of two surveys: |

B~ =

X

Utilities: To grade the use case for prlorlty and descrlbe demos |
Tech Prowders To match their technology to the use case and descrlbe demos

- Develop

\"-v : nch '
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\ Kicko M i BORC T in Upeist and Company specific. - P ~
‘_\fe\” - : id November: Check-in Update - priorities g — | —
(Links on W Webcast™ , Jan 2026: Begin Co-Development

End November: Complete Survey of Priority Use Cases




OPAl'Use Case Survey

‘Energy Utility Survey Technology Provider Survey

Same Use Case — Different Response

MI) Data Validation

ting

 elaborate
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OPAIl Use Case Survey Links

ll’\t&l =X Energy Utility Survey | Technology Provider Survey
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