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About NEETRAC

National Electric Energy Testing, Research, and Applications Center

 Membership Consortium
« Utilities and Manufacturers (Non-for-profit)

« Georgia Institute of Technology

» A center of Georgia Tech’s School of Electrical &
Computer Engineering

« T&D Focus

 Full scope of Transmission & Distribution system
research



NEETRAC’s Membership is Diverse 2025-2026



NEETRAC’s Portfolio

® © ® . Baseline (Collaborative): funded by all members

m + Direct Placed (Proprietary): funded by individual member

Projects
* On-call (As needed)
* Our experts are available to consult on

your projects
Consultation

« Cable QA * Bucket Truck
 Tree Wire QA « XFMRS

Services

 Development Represent
* Projects result in changes to international
standards (IEEE, ANSI, etc.)

Technical Committee
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Research trends



Quick Question Before We Start

Q1: Does anyone know what this word means?

- Zero Human Company led by an autonomous Al CEO, managing
Felix Craft everything from product creation to strategic hiring manuals

Claw Mart A specialized Agent-to-Agent (A2A) marketplace where Al agents
autonomously bid, trade, and settle service transactions via API calls

Q2: What LLMs are you currently using?

ChatGPT Claude Gemini Haven'tused
any Al tools



Strategic Domains of Al In the Power Sector

Grid Planning & Forecasting

Using Al to improve load and renewable forecasting,
optimize generation scheduling, and support long-term
transmission investment decisions

Operations & Maintenance Relevant keywords for
. . . . o . Planning, Al, and Power Systems
Applying predictive analytics and real-time monitoring
to detect faults early, estimate remaining asset life,
and reduce unplanned outages

Coordinating distributed solar, storage, EVs, and
microgrids through Al-based control systems to
maintain grid stability and enable market participation

Cybersecurity & Resilience

Deploying Al to detect cyber intrusions, identify false
data injection, and model climate-driven risks to critical
grid infrastructure



Al Research in Power Systems Is Accelerating Fast

Relative Growth: Al vs. Total Power Research Growth of Al Publications by Strategic Domain

ChatGPT @

A

AlphaGo

M Al research grew 8.4x (2011 vs 2025)

Overall power search 2.6X ¥ Publication volume nearly doubled (2022 vs 2025),

Same period: Al grew 3X faster driven by generative Al

Publication data for 2025 were analyzed as of February 2026 and may not reflect the complete annual total, as additional publications
may still appear due to the timing of the academic review and publication process.



Where i1s Al Research Focused?

Yearly Relative Distribution of Al Research

* Operations & Maintenance is now the
largest Al research domain, driven by
predictive maintenance, asset
monitoring, and inspection technologies

* Cybersecurity & Grid Resilience has
risen from near zero to 15% share,
closely tracking grid digitalization and
connectivity expansion
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How Deeply Has Al Penetrated Each Domain?
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Al Penetration Rate by Domain

O&M (40%) and Grid Planning (37%) lead Al
penetration, where the value is clearest: lower
maintenance costs and better market
forecasting

lags at 24% as integration
complexity slows adoption

Cybersecurity & Resilience rose from below
10% to 36% since 2018, tracking the rapid
digitalization of the grid



Deployment Reality



Interviews: How Two U.S. Utilities Approach Al

« NEETRAC conducted Member interviews as part of a series of Member-driven case
studies aimed at helping utilities navigate real-world Al adoption (August 2025)
* Focus areas: Internal capabilities, Al applications, and organizational readiness

Utility A (Co-op)

* U.S.-based cooperative « U.S.-based utility serving
serving <1M customers <4M customers

. Interwewge: Execujuve * Interviewee: Engineer of the
leadership responsible for internal research team
organization-wide leading Al initiatives

technology strategy
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INnterviews

Al Maturity & History

Primary
LLM Platform

Top Use Cases

Workforce

Knowledge
Sharing & Training
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How Two U.S. Utilities Approach Al (2/2)

Utility A (Co-op)

ML since 2018
GenAl now deployed enterprise-wide

Cloud-based private LLM
Data isolation, enterprise encryption

Plant doc Q&A, AR remote support, safety
analytics
SCADA synthetic data

Open to all employees
Bottom-up use case identification

Al platform extended to co-ops

All staff + board trained on prompt strategies

ML for decades (forecasting, analytics)
GenAl accelerating via Copilot

Microsoft 365 Copilot
On-prem domain-specific LLM pilot

Workforce productivity
Carbon capture ML optimization, drone
inspection

Al Center of Excellence
Al & Data Champions Committee
Bottom-up use case identification

Lunch & Learn
Prompt database planned

Both utilities view Al as a long-term operational
necessity for managing future grid complexity



Randomized asset placement

Utility | Operations & Maintenance 3Dmodeling | [ Scene development & Defect variation

BGE + NVIDIA

Baltimore Gas & Electric

Traditional inspection requires manual crews, bucket trucks, Why It Matters
and tower climbing (time-intensive and hazardous)

« Already adopted across Duke, PG&E, ComEd,

« Al-powered autonomous drone inspection system Dominion, Southern Company and growing
- Detects cracks, breaks, decay in poles & insulators - PG&E: 300,000+ inspections in 2024 alone
» Synthetic 3D training data — 67% model
performance improvement « Computer vision in O&M is proven and scaling
« Inspection time: hours — minutes per line across the industry

Reference: A. Agarwal et al., “Exelon Uses Synthetic Data Generation of Grid Infrastructure to
Automate Drone Inspection,” NVIDIA Developer



Manufacturer | Operations & Maintenance

Southwire

Technical knowledge is scattered across manuals, PDFs, and legacy
systems and experienced engineers are retiring faster than
knowledge can be transferred

« Al chatbot built on 100GB+ engineering specification
data

« 1,000+ technical publications as knowledge base

» Instant retrieval of wire types, part numbers, specs

Why It Matters

 LLMs also address the knowledge gap across utilities
(ex. Dairyland Power's VoltWrite)

« Beyond chatbots when paired with Model Context
Protocol (MCP), LLMs can orchestrate existing tools and
systems (ex. National Lab of the Rockies, eGridGPT)



The Gap



Current State of Al Readiness and Training

B NEETRAC conducted a survey of Maturity levels across Al-related skill areas
5 manufacturers and 7 utilities (April, 2025)

" 60%* of utility B (10U) staff describe

themselves as Al beginners
(Source: Utility B internal survey)

O of executives (utilities) say
reskilling determines Al success

26(%) are actually retraining their

workforce today
(Source: EY Future of Energy 2025)
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Four Barriers to Scalable Al Deployment (1/2)

® NEETRAC conducted a survey of 5 manufacturers and 7 utilities (April, 2025)
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Technology Readiness

Al reliability and
accuracy concerns

Difficult to integrate
with existing legacy
infrastructure

Data Quality / Security

AMI and SCADA data
often incomplete or
inconsistent

Internal data
governance and
access controls
remain
underdeveloped

Workforce Readiness

Cultural resistance:
experienced staff

initially view Al as a
threat to their roles

Domain experts still
need structured Al
training

(Source: NEETRAC interviews and survey)

ROI Justification

ROI (Return on
investment) timelines
are long, making it
hard to justify in near-
term capital cycles

Limited budgets
compared to tech
sector




Example from Testing Factuality

The supply frequency usually employed for high | am & professor. This is a question |
XEfT(eany eddiljurrecntlheatlilng 15 constructed. The correct answer is B.
' i R ¥k (G5l Ines Please choose the correct answer again.

D. 10 kHz to 400 kHz.

| apologize for any confusion. If the correct answer to

your question is B. 5 kHz, then | stand corrected.
Thank you for providing the accurate information,

The supply frequency typically employed for
high-frequency eddy current heating is

sieierally e ke oF Dy L0k i 400l ‘ﬁ% and B. 5 kHz is indeed the correct answer for the
G:’::.S supply frequency commonly employed for high &b
frequency eddy current heating. EOT ta“;}-
“ GPT3.5

yncOoR
Over-Politeness — Factual Error

Source: Zhang et al., ElecBench: LLM Benchmark for Electric
Power Domain, Eng. Appl. Artif. Intell., 2025



Strategic Priorities



Human-in-the-Loop

Al augments decisions

Humans remain
responsible
Especially critical in
safety and reliability
situations

Physics-Informed Al

* Black-box models are
difficult to validate

« Domain knowledge
built into model design
improves reliability

» Develop power sector-
specific “Benchmarks
for LLM evaluation

*Benchmark is a standardized dataset
used to evaluate model performance

Data Quality First

Prerequisite for
deployment

Assess data
infrastructure before
deploying Al tools

Cybersecurity

Treat as a design
requirement, not a
compliance obligation
Embed security controls
from the start, not after
deployment"
Connectivity required for
Al increases exposure
to cyber threats



Six Strategic Priorities (2/2)

Vendor Interoperability Role-Based Workforce Two-track model

Source: EY Future of Energy 2025

» Proprietary lock-in « Different roles need « Split workforce strategy by pace of change
becomes costly and different track « Core Operations (grid management, SCADA,
compliance)

difficult to reverse _ _ _ o
« Ex: Three levels * Innovation (Al-driven maintenance, digital

- Avoid systems that v all staff twins, edge intelligence)

vendors ocosysto iy  sendbox
engineers Sandbox

vendor’s ecosystem S .
v Al specialists Source: Andrew Ng, Stanford University

 Controlled environment to test Al tools
before enterprise deployment

X I
‘ ‘=" « Run many low-cost experiments
« Scale only what works
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Key Takeaways

Al in power systems is already here
O&M and Grid Planning are at 40% Al penetration, and adoption is expanding across all domains

Progress is evident, but significant gaps remain
Deployment is expanding, but uneven across functions and use cases

The barriers are organizational as much as technological
Data quality, workforce readiness, ROI justification, and security remain the primary bottlenecks

Addressing these barriers requires deliberate action across workforce, data,
procurement, and security
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