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Energy Supply Chain Overviews
August 21 Battery Storage

Sept 11 Al Data Centers: Power & Electrical
Infrastructure

Sept. 25 Natural Gas: Upstream

Oct. 2 Al Data Centers: Advanced Cooling

Nov. 6 Geothermal

Nov. 20 Al Data Centers: Steel Infrastructure
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Data center boom inspires flurry of
bills from Pa. lawmakers hoping to
make state an Al hub

by Abigail Hakas of Next Generation Newsroom | July 15, 2025

INDUSTRY SNAPSHOT

The U.S. Aims To Be An Al Data
Center Powerhouse. Trump And
Big Tech See This State As The
Epicenter.

o @ @ = Licensing

KITNORTON | 02:40 PM ET 07/22/2025

President Donald Trump and Big Tech intend to make Pennsylvania a major hub for artificial
intelligence data centers, given a recent $92 billion funding announcement. The move positions

natural gas to be the fuel backing America's Al ambitions.
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Engineering News-Record

Artificial Intelligence

Power Hungry: Al-Fueled Data Center Boom Sets
Energy Delivery’s New Course

By Debra K. Rubin, Johanna Knapschaefer

Aligned Data Centers unveils
mega-scale Al campus in
Ohio

Saf Malik July 24, 2025 03:15 PM G:>

Aligned Data Centers has revealed plans to build a
major data centre campus in Central Ohio,
transforming a 197-acre brownfield site into a
hyperscale and Al infrastructure hub.



Project Goal

» Provide support for small and
medium-sized manufacturers
interested in providing
components for the potential
market opportunity presented
by Al data centers in the region,
nationwide, and globally
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Today’s Agenda

Al Data Center
Components
(Computing,

Energy, Building)

What is an Al Seven Things to

Know About

?
Data Center? Data Centers

Questions &
Answers

Emerging Industry
Technologies Resources




L 0000000000
000000000
000000
00000000000
L0000
000000004

-

Al Data Center are specialized
facilities designed to support
the intensive computing and
data storage needs of
artificial intelligence
applications.
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THE DATA CENTER LAYOUT

CONCRETE AND _HEAT EXCHANGERS SERVER ROOMS

STEEL c 0 N STRU CTI 0 N inside the building. House clusters of interconnected servers in a secure,
climate-controlled room. Servers are essentially a computer

Built to protect servers in the event of without a monitor or keyboard. They store and process data
L
-

natural disasters. and connect to a network for input/output.
° = e 5
I N te rior AIR CONDITIONING - . -
y —t] | (=5
Controlling the temperature is vital to prevent " i LB '

cavpment fom overhesing. BACKUP
GENERATORS

~ | Runon diesel and automatically turn
! on in the event of a power outage.

UPS UNITS

‘ Ensure an uninterruptible power supply (UPS) over
battery charged power by bridging the gap until
backup generators take over,

NETWORK OPERATIONS
CENTER (NOC)

IT and security personnel monitor
the data center 24/7.

o 4 NETWORK RACKS

ENERGY & SECURITY i i loc ol
Guards, card readers, and cameras monitor the and to the servers so that the data goes in and

MANUFACTURING’ serbin ety sttsdoutaiog

in Appalachia

24/7 COOLING UNITS

Dissipate the heat absorbed by the A/C units

. and release it outside, or recycle it as cold air.
Source' Inf r Also provide 2 backup cooling source,

7



https://www.infogrades.com/technology-infographics/components-of-data-center-infrastructure/
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https://arxiv.org/abs/2411.09786

1. Varying Scale and Function

2. Surging Demand

Seven Things

You Need to 3. Emerging Geographies

Know about 4.Fast-tracking Sites
Al Data
Centers

5. Straining Grid and Power Infrastructure
¥ 6. Facing Scrutiny
/. Expanding Supply Chain Needs



1. Varying Scale
and Function

» Hyperscale
» Enterprise
» Colocation
» Edge
» Cloud

Source:

) TERFOR | DATA CENTER

Est .04 hours annual downtime

Usually used by very large companies
99.995% availability

Two independent utility paths

Fully redundant (2N + 1)

Cansustain 96-hour power outage
EXPLAINED

Est 1.6 hours annual downtime global IP
Usually used by large companies traffic will
99.982% availability reach
Multiple cooling and power paths

Fault tolerant (N + 1) 3.3
Can sustain 72-hour power outage zettabytes

by 2021*

o) TR

Est 22 hours annual downtime

Usually used by mid-sized businesses
99.749% availability

Single cooling and power path

Some redundancy in cooling and power

systems

) TROE

e Est 28.8 hours annual downtime
e Usually used by small businesses
e 99.671% availability

* Single cooling and power path

L ]

No redundancy ..
L{GICAL

* State Of The Data Center 2018, AFCOM

, 2025, based on



https://logicalfront.com/data-center-tiers/
https://uptimeinstitute.com/tiers

2. Surging
Demand

Value of Data Center PiP Construction Spending
(Seasonally Adjusted Annual Rate, in $Millions)

May-22, $11,890

$30,000
May-24, $27,167
$25,000
May-23, $16,075
$20,000
$15,000

=== Data center construction spending
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Source: U.S. Census Bureau Construction Spending Data: Historical Value of Private Construction Put in

Place (PiP), May 2024
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E N E RGV & Source: Written Testimony of Josh Levi, President, Data Center Coalition Before the U.S. House of Representatives Ov

Government Reform Subcommittee on Economic Growth, Energy Policy, and Regulatory Affairs



https://oversight.house.gov/wp-content/uploads/2025/04/Levi-Written-Testimony.pdf
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Survey of Contractors

Data Center

Water/Sewer

Power

Transportation (e.g., transit, rail, airport)
Other Healthcare

Manufacturing

Hospital

Bridge/Highway

Federal (e.g., VA, GSA, USACE, NAVFAC)
Warehouse

Public Building

K-12 School

Higher Education

Multifamily Residential

Lodging

Private Office

Retail

-30%

Source: AGC 2025 Outlook Survey; 1,109 total respondents
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Source: Associated General Contractors of America, 202

Net* % who expect value of projects to be higher/lower than in previous year

* Net = % expecting higher value - % expecting lower value than in previous year
2025 vs. 2024:

3 e p—— ——s | R A

A < IR RV
I 3296/ 25%
=N
I 270/ 22%
I 25°:/ 15%
I 24%/ 23%
I 2495/ 30%
I 227/ 29%
I 145/ 10%
I 14%/ 15%
I 13%/ 18%
. 12%/ 15%
I 127/ 4%
I 7%/ -3%
B 3%/ -24%
Bl 5%/ -15%

-10% 0% 10% 20% 30% 40%



https://www.agc.org/sites/default/files/users/user21902/2025%20Construction%20Hiring%20and%20Business%20Outlook%20Report.pdf

Data Center Infrastructure in the United States, 2025
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May 2025 NREL/OT-6A20-94502
Cartography by Billy J. Roberts
National Renewable Energy Laboratory
Golden, Colorado
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https://docs.nrel.gov/docs/gen/fy25/94502.jpg

Data centers are emerging in more remote locations, where power is still
abundant and grids less strained.

Data center presence in the US (@ Primary markets () Secondary markets () Emerging markets
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https://www.mckinsey.com/~/media/mckinsey/industries/technology%20media%20and%20telecommunications/high%20tech/our%20insights/ai%20power%20expanding%20data%20center%20capacity%20to%20meet%20growing%20demand/ai-power-expanding-data-center-capacity-to-meet-growing-demand_final.pdf?shouldIndex=false
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— C?I:IBC MARKETS BUSINESS INVESTING TECH POLITICS VIDEO INVESTING CLUE
ENERGY

Trump wants coal to power Al data
centers. The tech industry may need to
make peace with that for now

PUBLISHED SAT, MAY 17 2025.8:47 AM EDT

Spencer Kimball sHARE ¥ X in &4
@SPENCEKIMBALL

"& N BC N Ews Trump signs executive order to boost SHARE & SAVE — f X 1] s —

Trump signs executive order
to boost U.S. coal industry, in
part to fuel artificial

intelligence

It's the latest move by the Trump administration that clashes with global aims to reduce coal

power and cut harmful greenhouse gas emissions fueling climate change.

i Jhich s Source: CNEC, 2025; NBC, 2025 \

in Appalachia



https://www.cnbc.com/2025/05/17/trump-wants-coal-to-power-ai-data-centers-the-tech-industry-is-wary-.html
https://www.nbcnews.com/science/climate-change/trump-signs-executive-order-boost-us-coal-industry-part-fuel-artificia-rcna200269
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5. Straining Grid and Power Infrastructure
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https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report.pdf?utm_source=substack&utm_medium=email

Straining Grid
and Power
Infrastructure

Source: PwC, 2025
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US transmission interconnection delays
Median duration of months from request to operation, 2005-2022

0 I I ! ]
2005 2010 2015 2020 2025

Source: Berkeley Lab, Utility Drive, PwC Strategy& Interviews and Analysis



https://www.pwc.com/us/en/industries/tmt/library/assets/pwc-data-center-scaling-in-the-age-of-ai.pdf

@he Washington Post

Democracy Dies in Darkness

The Al explosion
means millions are
paying more for

electricity

The data centers required for Big Tech are driving
up electricity demand — and prices.

w
¢iDAILY YONDER
L W News&Analysis v  RuralLife v  Podcasts v  Contact v

KEEP IT RURAL

The Data-Center Wars Arrive in
Small-Town West Virginia

M

This Rural Community Fought
One of Country's Biggest Gas- Story by Kris Maher ® 2mo
Powered Data Centers, and Won

Inside the grassroots opposition that fended off a 2,200-acre data center campus in southern Virginia, and why their struggle isn’t
over yet.

by Julia Tilton o @ =]

22222222222

. ENER%X& Sources: , 2025;
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https://www.washingtonpost.com/business/2025/07/27/electricity-rates-ohio-data-centers-ai/
https://www.msn.com/en-us/news/us/the-data-center-wars-arrive-in-small-town-west-virginia/ar-AA1F09xD
https://dailyyonder.com/this-rural-community-fought-the-countrys-second-biggest-gas-powered-data-center-and-won/2025/06/17/

Survey: 93% of
Americans Support
Al Data Center

Key Concerns of Al Data Centers for Local Residents

Development—Just
Not Near Them

18%
Environmental Energy Increased Land use No
impact consumption traffic disruption concerns

== HostingAdvice.com

y .
An 800-person general population survey was executed by Pollfish and commissioned by

HostingAdvice. Ages fall between 18 and 85. 50% identified as male and 50% identified as female. The

Source: , 2025 population was evenly spread across the 16 states of Arizona, California, Florida, Louisiana, Maryland,
Nevada, New York, Ohio, Oregon, Pennsylvania, Utah, Texas, Virginia, Washington, Wisconsin, and West
., ENERGY & .
4 MANUFACTURING' Virginia.
i‘;};ﬂ) —— in Appalachia



https://www.hostingadvice.com/studies/survey-americans-support-ai-data-center-not-near-them/

THE DATA CENTER LAYOUT

CONCRETE AND HEAT EXCHANGERS | SERVER ROOMS

STEEL c 0 N STRU CTI 0 N inside the building. House clusters of interconnected servers in a secure,
climate-controlled room. Servers are essentially a computer

Built to protect servers in the event of without a monitor or keyboard. They store and process data
natural disasters. and connect to a network for input/output.

/. Expanding
Supply Chain it il e
Needs

BACKUP
GENERATORS

~ Runondiesel and automatically turn
% oninthe event of a power outage.

o ‘ UPS UNITS
NETWURK OPERATIONS s e by P W B

CENTER (NOC) s

IT and security personnel monitor
the data center 24/7.

-y 4 NETWORK RACKS
SECURITY e et kot i

E N E R GV & Guards, card readers, and cameras monitor the SR 12 Wi Aerners 75 YA Whe oA 9003 11 And

MANUFACTURING premises to provide 24/7 physical security. Ut over shase fines.

in Appalachia

24/7 COOLING UNITS

Dissipate the heat absorbed by the A/C units

S . I f and release it outside, or recycle it as cold air.
ource. Mgm Also provide a backup cooling source.

7



https://www.infogrades.com/technology-infographics/components-of-data-center-infrastructure/

Al Data Center Value Chain W
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https://www.generativevalue.com/p/a-primer-on-ai-data-centers

COMPONENT

Actuators

Air distribution units

Automatic transfer
switches (ATS)

Backup Power
Battery banks (lead-
acid or lithium-ion)
Biometric readers
Building Automation
Busways

Cable management

arms

Cabling & Wiring

NAICS
NUMBERS

334812

333415

3356313

3369899

335810

33418

238220

3363N

334418

336929

NAICS NAME

Automatic Environmental
Control Manufacturing

Air-Conditioning and Warm Air Heating
Equipment and Commercial and Industrial
Refrigeration Equipment Manufacturing
Switchgear and Switchboard
Apparatus Manufacturing
Electrical Equipment Manufacturing

Storage Battery Manufacturing

Computer Terminal and Other Computer
Peripheral Equipment Manufacturing

Heating and Air-Conditioning Contractors
Power, Distribution, and
Specialty Transformer Mfg.

Other Electronic Component
Manufacturing

Other Communication and Energy
Wire Manufacturing

DESCRIPTION

Devices that physically adjust HVAC or
lighting components.

Devices that distribute cooled
air throughout the facility.

Switches that automatically
transfer power source from the grid
to the generator.

Diesel/gas generators and
fuel systems for emergency power.

Arrays of batteries store energy for
UPS systems.

Devices that authenticate identity via
fingerprint, iris, etc.

Al-driven software and loT sensors for

monitoring HVAC, lighting, and security.

Modular metal bars for
distributing power along a path.

Hinged arms or trays for routing
and organizing cables.

Conductive cables and wires
for power and data transmission.

USE

Enable automated adjustments to
maintain optimal conditions.

Ensures even cooling across
all server racks.

Ensures seamless transition to
backup power during an outage.

Provides electricity during grid outages to
maintain uptime for critical Al workloads.

Supplies immediate power to critical
loads during outages.

Restricts facility access to
authorized personnel only.

Optimizes energy efficiency and environmental
conditions via predictive analytics.

Allows scalable and efficient power
delivery to multiple racks.

Maintains organized cabling and
allows easy access for maintenance.

Connect and distribute power and data
throughout data centers.




Low-carbon, local Circular economy and
generation either prime Low- J

or standby and carbon- ' Carbon Circular \ Ikagration - smbodied
free electricity moving Energy Economy Carbon, Waste he: re-

L use, water positivity,
toward grid integrated e F:ecyclir:;
and stabilizing
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Data
Center
of the
Future

" : Software ftw imi
High efficiency air < ﬁ'," igh Optimized S;:lton::ezp::;zggn::?
iciency
cooling moving to liquid Cooling and Auto- systems — Al/ML for
cooling mated

maintenance, materials
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https://blog.equinix.com/blog/2022/09/26/the-4-principles-of-sustainable-data-center-design/

Policy & Advocacy Organization
Data Center Coalition
The Green Grid

Uptime Institute

Resources & Funding Opportunities

U.S. DOE Manufacturing and Energy
Supply Chains (MESC)

ASHRAE Technical Committee 9.9,
Mission Critical Facilities, Data Centers,
Technology Spaces and Electronic
Equipment

ENERGY &

MANUFACTURING’
in Appalachia

About Us

DATA
CENTER

Mission Critical Facilities, Data Centers,
Technology Spaces and Electronic

ASHRAE Technical Committee 9.9

Membership News & Resources Get Involved Connect With Us Member Portal

(30 (10 0
t

—

U.S. DEPARTMENT
of ENERGY

Office of Manufacturing
and Energy Supply
S

Chain

The frontline of America's energy manufacturing
and supply chain security

\
ASHRAE )
_/

Equipment



Al Data Centers are a potential
major emerging market for small
and medium-sized manufacturers

Our region is a major focus of Al
Data Center Investments today,
but this will not last as feasible
locations decline

Sprint is needed to capture
market opportunity at the
regional, national, and global
level

Energy and environmental
challenges are likely to increase
though emerging technologies
can mitigate the impact
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E':'-d...:m About Book Workshops  Coaching  Done-For-You « Resources Opportunities  Newsletter  Contact
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Science
and |
Technology *

_
_
— ’ P()licy | .

Academy

Providing Analysis, Evaluation,. and - .
Education in Science and Technology
Policy

% Sign Up for our Newsletter

Connect with me Email me at

ENERGY & on Deborah®@scitechpolicyacademy.com

MANUFASTURING (Deborah D Stine) https: / /scitechpolicyacac



https://www.linkedin.com/in/deborah-stine/
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