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1. Al Data Centers are specialized
facilities designed to support the
intensive computing and data
storage needs of artificial
intelligence applications.

Data Centers vary by scale and
function impacting their
component needs.

» Hyperscale

» Enterprise

» Colocation

> Edge

» Cloud
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o) TRAR

¢ Est .04 hours annual downtime

-n e Usually used by very large companies
e 99.995% availability

¢ Two independent utility paths

* Fully redundant (2N + 1)

¢ Cansustain 26-hour power outage

DATA CENTER

TIERS

EXPLAINED

) TIRTHRE -

e Est 1.6 hours annual downtime g |Oba| “?

¢ Usually used by large companies traffic will

e 99.982% availability reach

* Multiple cooling and power paths

e Fault tolerant (N + 1) 3.3

* Cansustain 72-hour power outage zettabytes
by 2021*

o) TRW

s Est 22 hours annual downtime

e Usually used by mid-sized businesses

o 99.749% availability

* Single cooling and power path

* Some redundancy in cooling and power
systems

) RO

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

* Single cooling and power path

L()GICAL

* State Of The Data Center 2018, AFCOM FRONT




2. Demand for
Al Data
Centers is
Surging.

Sources:

US data center construction spending
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(Millions of dollars, seasonally adjusted annual rate)

l Source: US Census Bureau
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* Net = % expecting higher value -

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
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https://mepsinternational.com/gb/en/news/data-centre-construction-boosts-us-steel-consumption
https://www.agc.org/sites/default/files/users/user21902/2025%20Construction%20Hiring%20and%20Business%20Outlook%20Report.pdf

3. Al Data Centers Need Components THE DATA CENTER LAYOUT
Inside and Outside the Data Center.

CONCRETE AND HEAT EXCHANGERS SERVER ROOMS
STEEL CONSTRUCTION o O s i i B

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.

AIR CONDITIONING

Controlling the temperature is vital to prevent
equipment from overheating.

=~ T
i GENERATORS

Run on diesel and automatically turn
on in the event of a power outage.

‘ UPS UNITS
Ensure an uninterruptible power supply (UPS) o

battery charged power by bridging the gap un!
backup generators take over.

NETWORK OPERATIONS
CENTER (NOC)

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

24/7 COOLING UNITS

Dissipate the heat absorbed by the A/C units
and release it outside, or recycle it as cold air.

» NETWORK RACKS

Also provide a backup cooling source.
Where all the outside carrier and ISP fiber
SECURITY optic lines come in to connect with each other
Guards, card readers, and cameras monitor the ot sexv:::'l:;::\;::a §ouinand
premises to provide 24/7 physical security.
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https://blog.google/inside-google/infrastructure/data-centers-work-harder-sun-shines-wind-blows/
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

Data Center Infrastructure in the United States, 2025
5. New Al Data -

Center Component
shortages:
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https://docs.nrel.gov/docs/gen/fy25/94502.jpg

6. Al Data
Centers
Emerging in
Remote
Locations due to
Energy Demands
but Transmission
Interconnection
Delays are a
Barrier.
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Data center presence in the US @ Frimary markets
Existing demand of
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@ Secondary markets () Emerging markets
Lower but fast-
growing demand
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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
https://www.pwc.com/us/en/industries/tmt/library/assets/pwc-data-center-scaling-in-the-age-of-ai.pdf

/. Energy Sources
Transitioning from
Fossil to Renewable
and Nuclear Energy
from Industry
Perspective

ENERGY &

MANUFACTURING’
in Appalachia

Y

Data Center Energy Consumption
Surges Amid Al Boom

Electricity generation to supply data centers,

by energy source (in TWh)
M Coal M Natural gas Nuclear M Renewables’ Other
1400 Global China u.s.
1,200
1,000
800
600

‘2l _E =nm

200
2025 2035 2025 2035 2025 2035

* Solar PV, wind and other renewables
Based on the fuel mix of the electricity physically consumed by data centers
rather than contractual mix of different data center operators.

Source: |[EA

statista %



https://www.statista.com/chart/34295/data-centers-electricity-generation-source/

8. Cooling systems drive much of energy consumption

in Al data centers today,
emerging.

Computing power and cooling systems drive much of the energy consumption in Al
data centers

@ Computing power and server resources @ Coolingsystems @ Internal power conditioning systems

@ Network equipment @ Storage systems () Lighting

1%

'

Source: Deloitte analysis.

Il.ne.si?twsh | deloitte.com/insights
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Source: Deloitte, 2024; Semiconductor Engineering, 2024
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but new technologies are

The Opportunity: Liquid-Cooled Data Centers &

Liquid-cooling vastly reduces power costs compared to air-cooling, reducing customer TCO while
minimizing environmental impacts.
Up to Upto

92% 40%

Reduction of reduction in
server cooling electricity costs for
power entire data center

g o Rk Scakabbe Unll (Cormond dosgrn)

Agrrmaro LGP Sorvens -

Upto

55%
reduction in

data center
server noise

Water has significantly higher thermal conductivity than air
(molecules are cioser together and have stronger bonds)

Betrer Faster Greanes™ © 204 Supermecrn

Source Samiconauster Engineang, 2024
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https://www.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2025/genai-power-consumption-creates-need-for-more-sustainable-data-centers.html
%20Semiconductor%20Engineering,%202024
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9. In Steel, the goal to build Al data centers quickly is [eading
to modular construction, but Environmental Product
Declarations are a factor leading to sustainable steel use!
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Modular Data Center Under Construction amiow | FACKSGwALGNs
Source: Equinex N—
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Data Center with Sustai

ENERGY &

MANUFACTURING’ Source: | Nucor, Accessed August 2025
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https://nucor.com/newsroom/3-reasons-to-build-data-centers-with-sustainable-steel
https://blog.equinix.com/blog/2023/04/28/what-are-modular-data-centers-and-how-can-they-help/

Key Concerns of Al Data Centers for Local Residents

Survey: 93% of
Americans Support
Al Data Center

e 18%

Development—Just
Not Near Them

Environmental Energy Increased Land use No
impact consumption traffic disruption concerns

== HostingAdvice.com

As. ;nore data centel.'s coanct tl? Pennsylvania’s electric US states make
grid, some worry prices will spike :
(3 RACHEL MCDEVITT - JULY 15, 2025 data centers aee
source: y LULD; y LULD; y LULD pay up for
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Market: Electricity | 09/09/25


https://www.hostingadvice.com/studies/survey-americans-support-ai-data-center-not-near-them/
https://www.alleghenyfront.org/data-centers-pennsylvanias-electric-grid-rates/
https://www.argusmedia.com/en/news-and-insights/latest-market-news/2729848-us-states-make-data-centers-pay-up-for-power
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Al Data Centers are a potential major
emerging market for small and
medium-sized energy and electrical
equipment manufacturers

I

S . = =
Al company sustainability policies — O S —
will likely drive new equipment E.
purchases, though Trump P a (o

FINAL THOUGHTS

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

—



About Book Workshops  Coaching  Done-For-You « Resources Opportunities ~ Newsletter ~ Contact

Yy o @m @G ©

and .
Technology *

L Science
-

— , Policy

Academy

Providing Analysis, Evaluation; and
Education in Science and Technology
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Connect with me on LinkedIn (Deborah D Stine)

Email me at
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CATALYST COMNMNECTION
FPOWERING POTENTIAL

Al Data Centers

Al Data Centers, specialized facilities designed to support the intensive computing and
data storage needs of artificial intelligence applications, are rapidly becoming critical
infrastructure as demand for high-performance computing continues to soar. As a
result, they are a potential market opportunity for small and medium-sized
manufacturers interested in providing components for Al data centers. The opportunity
lies in agility: understanding specialized demand, aligning with environmental and
regulatory shifts, and moving quickly to deliver next-generation components.

Overview

+« Download the free Al Data Centers: Overview report that
identifies:
o Market Size & Growth Forecasts
o Market Drivers, Challenges & Concerns
o The Data Center Layout
o Al Data Center Components and NAICS Codes of
Suppliers
o Contact — Developers, Manufacturers, & Trade
Associations
o Map of where Data Centers are emerging
+ View the webinar recording of Al Data Centers.
+ Click here to view the PowerPoint slides presented in the web™ —-

Power & Electrical Infrastructure

+ Download the Al Data Centers: Power & Electrical Infrastruc!
+ View the webinar recording of Al Data Centers: Power & Elect
¢ Click here to view the PowerPoint slides presented in the web
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