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ENERGY ECONOMY Powering Prosperity and Protecting the Planet
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Annual U.S. Net Electricity Generation (TWh) by Fuel Source, 1949-2024
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Data saurce; U.S. Energy Information Administration (https:/www.eia.gov/electricity/data.php) annual net electricity generation by type of energy source from all sectors (Table 7.2.A). "Hydro" represents conventional hydreelectric,

excluding pumped storage. "Solar” includes utility-scale photoveliaic (PV), uiility-scale solarthermal, and estimated.small-scale PV (Table 1.1.A). Values are roundad (o the nearest terawatt-hour (TWh) for each year indicated.
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New US Policies and Approaches in 2025 2020

A\ Jan 20: National Energy Emergency 2021
= Jan 20: Unleashing American Energy Bl
2. Jan 20: Alaska Resource Potential
" Jan 20: Offshore Wind Leasing Halt e
@ Apr 8: Protecting from State Overreach 2024
4@ Apr 8: Regulatory Relief for Stationary Sources . 2025
" Apr 8: Grid Reliability and Security : 5094
B Apr 8: Zero-Based Regulatory Budgeting A
A May 22: Emergency Order by Energy Secretary :
May 23: Reinvigorating the Nuclear Industrial Base 412020
Jun 11: EPA Repeal of Power Plant Rules , | 2029
B Jul 4: One Big Beautiful Bill Act 5 st

™ Jul 7: Ending Foreign Energy Subsidies



Challenging the ‘Norms’

U.S. DEPARTMENT
of ENERGY

Resource Adequacy Report

Evaluating the Reliability and Security of the United
States Electric Grid

July 2025

DOE Resource Adequacy Report

A Critical Review of Impacts of Greenhouse
Gas Emissions on the U.S. Climate

Climate Working Group
United States Department of Energy
July 23, 2025

DOE Impacts of GHG Report

© 2025 Electric Power Research Institute, Inc. All rights reserved.
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https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf
https://www.energy.gov/sites/default/files/2025-07/DOE%20Final%20EO%20Report%20%28FINAL%20JULY%207%29.pdf
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Reliable and Affordable - While electricity

. . prices increased
Inflation-Adjusted Annual Growth
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100

Data Center Demand
~35 - 75GW of new US demand by 2030

Forecasted total capacity of U.S. Al data centers

Power capacity (GW)

2028
Publication date

2029

Aggressive growth in
Al chip production

Hyperscaler CapEx
(extrapolated recent growth)

Extrapolated recent growth in
total Al computing power




From 15-Year to 5-Year Al Chip Refresh Cycles

Chip Power Density is Skyrocketing
Next-Gen Upgrade Could Double Data Center Power Needs

~35-75GW —> 70 - 150 GW???
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“Your revenue is limited if your power is limited.” - Jensen Huang
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Beyond Data Center Demand: Onshoring

More than 20 industrial investment
announcements in 2025

Major Onshoring Announcements

" Apple commits $600 billion U.S.

investment over four years
August 7, 2025

GE Appliances invests $490 million

to relocate production to Kentucky
June 26, 2025

High Onshore Manufacturing adds
~ 50GW Demand with New Industry
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Technology
Implementation
Today

Grid
Investment

No Single Answer

Many Critical Pathways
- to Enable an

Artificial

Intelligence, AFFORDABLE, RELIABLE

Analytics & .
/' Automation Energy Evolution

Optionality is Not an Option

Technology
Deployment

Tomorrow It is 2 Requirement



Coal Fleet

Gas Fleet

Hydro Fleet
B

Solar Fleet

Wind Fleet
B 000

Existing Nuclear Fleet

Li-Battery Technology
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Table 2.0 EXISTING ENERGY SUPPLY OPTIONS COCI | Fleet
Coal Natural Biomass Conventional Hydro Onshore SolarPV Concentrating Geothermal _
Gas Nuclear Wind Solar
Construction Cost ($/kW) . . ‘ ( . . 0 [ GGS Fleet
Electricity Cost ($/MWh) . . ¢ ‘ . . ‘ . _
Capacity Factor
® o ¢ ® 0 o0 q o Hydro Fleet
oozt @ @ O © @ ©® © © 2@ L —
Availability . . . . . ‘ .
Solar Fleet
« o ® © o6 06 o ¢ T —
Water Requirements . ‘ . . ‘ .
GHG Emissions ‘ . . . . . . . Wind Fleet
B
Other Air Emissions ‘ ' . . . . . .
Waste Products . ‘ ¢ . . . . . EXiSﬁng Nuclear Fleet
—— - S e O —
Consderations o o ¢ © o o @ ¢ Li-Battery Technology
B
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Fundamental Shift in System Operation

US Lower 48 CAISO Germany

800,000 (I\/\W) 1-hour intervals 50,000 (I\/\W) 1 -hour intervals 80,000 (I\/\W) 15-minute intervals
oo | ~11% Peak Reduction so0 —— ~59% Peak Reduction oo L 6% Peak Reduction
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More Megawatts




Gas Build Ramping Up As are the
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Long Term Workforce Evolution

Generation Workforce Affinity Group

TODA

CURRENT WORKFORCE
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TECHNOLOGY

Hydropower

Pumped Storage Hydro

Nuclear Power

Combined Cycle Gas Turbines

Wind Power

Solar Photovoltaic

Advanced Long Duration Energy Storage
Enhanced Geothermal

Electric Industrial Heating

Floating Offshore Wind

Carbon Capture Utilization and Storage
Clean Hydrogen

Advanced Nuclear

Hydrogen Industrial Heating

Early 1970s [
1972

Decades of Effort
From concept fo commercialization

Concept
Development

B Demonstration

B Market Deployment

Commercialization




TECHNOLOGY Decades of Effort
From commercialization to scale

Percentage of maximum generation of each technology: 25% 50% 75% 100% Maximum generation Share of Tofal

i Generation, 2022

Deployment scaling time, Years

Coal m 18%
Natural Gas m

Nuclear
Hyd roelectric

Solar

Wind 10%

The remaining 3% is generated
by other technologies (biofuel,

0 10 waste, etc.
purce: U.S. Energy Information Administration ! )




Urgent Need to Accelerate Emerging Technologies

FOAK

ZOAK A




The New Nuclear Journey 386

Advanced Reactor Activity Yot
Operaiional | Under Consiruction | Planned | Proposed
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Advanced Reactor Dashboard 8 9 reactors unsited



https://app.powerbi.com/groups/me/reports/202eaaa8-b725-4184-a0ae-1543258a3c51/1c9a6d3e4afd60b8ad6a?ctid=32cc6400-153d-42f7-bc55-77e5a50f1bcf&experience=power-bi
https://app.powerbi.com/groups/me/reports/202eaaa8-b725-4184-a0ae-1543258a3c51/1c9a6d3e4afd60b8ad6a?ctid=32cc6400-153d-42f7-bc55-77e5a50f1bcf&experience=power-bi

ENERGY ECONOMY

From Simple

expanding efficient electrification

Primary Energy

Renewables

Nuclear

Natural Gas

Conversion

Storage and Delivery

'-l-]- Electricity

Electricity
—
e —

Electricity
Generation

w

o)
> Eﬂl

Storage A

Energy End-Use

Distributed Resources
BUILDINGS

Co-Gen/CHP =
v

INDUSTRY

v

|

\ 4

Gas
Storage

Petroleum &
Coal

Refining

%

> TRANSPORTATION

On-Road

G TR

Conventional o
P

Liquid Fuels Non-Road

Biofue

Bioenergy &
Waste

Bio-Refining

> = 22



ENERGY ECONOMY

Primary Energy

Renewables

Nuclear
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To Complex

enabling sector coupling
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