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• The National Association of Regulatory Utility 
Commissioners (NARUC) is a non-profit 
organization founded in 1889.

• Our Members are the state utility regulatory 
Commissioners in all 50 states & the 
territories. FERC & FCC Commissioners are 
also members. NARUC has Associate 
Members in over 20 other countries.

• NARUC member agencies regulate electricity, 
natural gas, telecommunications, and water 
utilities.

ABOUT NARUC
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NARUC’S CENTER FOR 
PARTNERSHIPS & INNOVATION

• NARUC staff dedicated to providing technical 
assistance to members.

• CPI identifies emerging challenges and connects 
state commissions with expertise and strategies 
to inform their decision making.

• CPI builds relationships, develops resources, and 
delivers trainings.

• All CPI support is federally funded via cooperative 
agreements with DOE and NIST.
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Newly updated CPI fact sheet with 
recent publications, upcoming events, 
new member working groups located 

under Quick Links at: 
www.naruc.org/cpi

Background & Focus



NARUC Innovation Webinar
Powering the Future: Transforming Energy 

Distribution with Artificial Intelligence
Moderator: Hon. Mary Anna Holden – Commissioner, New Jersey Board of Public Utilities
• Lew Folkerth – Principal Reliability Consultant, Reliability First
• David Larson – Technical Leader, Grid Ops & Planning, EPRI
•   Thomas O’Brien – Senior Vice President, and Chief Information Officer, PJM Interconnection

•   Raiford Smith – Chief Utility Innovation Officer, AES



David Larson, PhD
Technical Leader
Grid Operations & Planning
dlarson@epri.com
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What is AI?
NARUC Innovation Webinar

http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews


What is Artificial Intelligence (AI)?

ModelObservation Prediction

Training 
data

*diagram inspired by Prof. Sarah Dean, Cornell: https://sdean.website/



Why AI for energy applications?

Scalability
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Performance
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Efficiency
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Together…Shaping the Future of Energy®
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www.pjm.com | Public PJM © 2023

Thomas F. O’Brien 
PJM Interconnection
Sr. Vice President and CIO
December 14, 2023
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Artificial Intelligence
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Reimagining Operational Tools – Use Cases

Artificial Intelligence will impact us all
beyond traditional back-office efficiencies.

Generation

Price forecasting
and optimization

Outage management 
Constraint management

Transmission

Automated 
customer support

Retail

Energy Trading

Hedge optimization
Scenario analysis
Sensitivity analysis Renewable integration 

Optimization engines

RTO

Dispatch operations
Market surveillance
Extreme weather

Phasor measurement
unit (PMU) data

Outage management 
Workforce planning and optimization

Distribution

www.pjm.com | Public 1
1

PJM © 2023

http://www.pjm.com/


General Risks

Liability Explainability

Trust Regulatory risk

Workforce impacts

Legal copyright challenges

Bias

Confidential data

Eyes Wide Open

Key Success Factor s

Quality data

Controls and governance

Experimentation

Strategic priorities

Skills development

Strong partnerships

Human engagement

THREAT S

Malicious
use of AI

Algorithms 
gone wrong

www.pjm.com | Public 1
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PUBLIC

A I  A N D  O P E R AT I O N A L T E C H N O LO GY

Lew Folkerth

Principal Reliability Consultant

Reliability First



PUBLIC

A I  A N D  O P E R AT I O N A L T E C H N O LO GY

• The threat so far (still early)

• No new concepts – enhancement of attackers’ skills, not new skills

• External AI impact 

• Increased sophistication

• Increased speed

• Lowering attacker’s learning curve

• Security and privacy overlap

• Internal AI impact

• Doesn’t need aggressor – internal leaks can cause significant risk



PUBLIC

A I  D E F E N S E S

• Asset identification

• Don’t let your attacker have a better network diagram than you have

• Asset isolation

• Never expose operational assets directly to the Internet – (SHODAN)

• Or even to your corporate network

• Internal segmentation

• Strong authentication – multi-factor

• Basic security hygiene – change default passwords, etc.



PUBLIC

A I  D E F E N S E  – F U T U R E  P L A N N I N G

• Incident response will be even more important

• Focus on rapid response

• Improved training regimen

• More frequent exercises

• Threat monitoring

• Keep tabs on what is happening

• Expect new AI-based threats

• Develop resources to assist in threat monitoring 



Artificial 
Intelligence and 
the Utility Industry

• Raiford Smith
• Chief Utility Innovation Officer
• AES Utilities
• December 14, 2023
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Historical Limitations to Solving Complex 
Problems

COMPUTE DATA MATHEMATICS



Artificial Intelligence

Training a computer to mimic how the 
human brain thinks

Defining Artificial Intelligence (AI)
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Algorithm-based 
solutions (without 
programming) 
from observed 
patterns and 
data

Machine Learning

Deep Learning Layered (e.g. “deep”) techniques 
to gradually understand 
features.
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You are here



Defining Artificial Intelligence (AI)
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GENERAL INTELLIGENCENARROW INTELLIGENCE

Application specific

Fixed domain

Learns from supplied data sets

Reflexive

Capabilities don’t transfer to other areas

TODAY

Can perform almost any action

Self-learning & reasoning

Learns from a few examples and unstructured 
information

Full range of human cognition

Capabilities transfer to new areas

THE FUTURE?



Types of Data

22 SOURCE: Structured Data vs. Unstructured Data | Semi Structured Data 2023 (k21academy.com)

https://k21academy.com/microsoft-azure/dp-900/structured-data-vs-unstructured-data-vs-semi-structured-data/


Seeing Relationships and Value in Data
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WENT TO WENT TO

MARRIED TO

LIVES WITH

GRAPH DATABASE – Data is expressed as a series of nodes and relationships to each other.



Supervised Learning
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CAT LIZARD
DOG

LABELS

CAT

C
AT

C
AT
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DOG
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LIZARD

LABELED DATA

MODEL 
TRAINING

DOG

CAT
PREDICTION

DOG
CAT

TRAINING DATA

SUPERVISED LEARNING – Labeled data sets enable training to make predictive outcomes.



What Is the Model Doing?
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HALUCINATIONS – Model 
results are patently false

EMERGENCE – Model 
does something unexpected

EXPLAINABILITY – How do we 
explain or interpret the model’s inner 
workings



How Are Utilities Using AI Today and Tomorrow?

Use of AI isn’t limited to operations 
or “engineering-heavy” functions.  
In fact, every business function 
can benefit from the use of AI.
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COMPUTER VISION – 
Training models to visually 
identify assets and issues.

FORECASTING – Predicting 
needs and issues before they 
occur, helping companies be more 
proactive and safer while reducing 
future costs.

AUTOMATION – Enhancing the speed 
and quality of decision-making to make 
systems more reliable and capable.W

H
AT
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THANK YOU!

raiford.smith@aes.com
https://www.linkedin.com/in/raifordsmith

Raiford Smith

mailto:raiford.smith@aes.com
https://www.linkedin.com/in/raifordsmith


Join us next month for…

Exploring Opportunities for Diverse Talent Recruitment: 
A Chat with Govern For America 

January 11, 2024 | 3:00-4:00pm (ET)

Upcoming in-person training
IDSP Resilience Training

January 24 - January 25, 2024
Irvine, CA

Registration open!

NARUC Innovation Webinar Series
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https://www.naruc.org/cpi-1/innovation-webinars/ 

NARUC thanks the U.S. Department of Energy for its support of this series.

https://www.naruc.org/cpi-1/innovation-webinars/
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