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Nuclear Provides Majority of Emissions Free Electricity

Updated: July 2024

KEY
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The Emissions Reduction Imperative

>9,700 COMPANIES WITH CARBON REDUCTION TARGETS
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AEP
Ameren
Dominion
DTE Energy
Duke Energy
Evergy
Exelon
FirstEnergy
Green Mountain Power
NRG
PG&E
Pinnacle West
PNM Resources
PSEG
Southern California Edison
Southern Company
Talen
TVA
Vistra Energy
Xcel Energy
AES
Alliant
Avangrid
Avista
CenterPoint Energy
CMS Energy
ConEd
Entergy
Idaho Power
Madison Gas & Electric
National Grid
NextEra Energy
NiSource
OG&E Energy
Platte River Power Authority
Portland General Electric
PPL
Puget Sound Energy
Sempra Energy

Utility Carbon Emission Projections Based on Pledges

Source: ABB Velocity Suite, U.S. Environmental Protection Agency, ut ility press releases.
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Utilities With Emissions Reduction Targets

Source: https://sepapower.org/utility-transformation-challenge/utility-carbon-reduction-tracker/
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Utilities Including New Nuclear In Future 

Resource Planning
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Reactor Restarts

▪ Palisades

▪ 800 MWe

▪ Prematurely closed in May 2022

▪ Broad-based support from federal, 
state, and community partners to 
repower 

▪ Crane Clean Energy Center

▪ 835 MWe

▪ (Three Mile Island Unit 1) 
Prematurely closed in Sept. 2019

▪ Power purchase agreement with 

Microsoft will return unit to service

Energy Secretary Granholm 

announces DOE loan 

commitment at Palisades 

(Courtesy: Holtec)

Quote on TMI restart by

PA State Rep. Tom Mehaffie 

(Courtesy: Constellation)
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Second License Renewals ensure reliable 

carbon-free electricity well into the 2050s

Source: U.S. Nuclear Regulatory Commission and news articles
Updated: December 2024

8
Reactors 

Approved

Turkey Point 3 & 4
Peach Bottom 2 & 3

Surry 1 & 2
North Anna 1 & 2

14
Reactors 

Under Review

Point Beach 1 & 2
Oconee 1, 2 & 3
St. Lucie 1 & 2
Monticello 1

V.C. Summer 1
Browns Ferry 1, 2 & 3

Dresden 2 & 3

21
Future 

Applications 
Expected

H.B. Robinson 2
Hatch 1 & 2

Prairie Island 1 & 2
D.C. Cook 1 & 2

Salem 1 & 2
Hope Creek 1

Cooper

Millstone 2 & 3
Watts Bar 1
Farley 1 & 2

Nine Mile Point 1 & 2
Ginna

Palisades
Crane Clean Energy
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Recent Survey of NEI’s U.S. Utilities
Nuclear power’s potential role in meeting their company’s decarbonization goals:

NEI utility member companies produce nearly half of all US electricity.

SLR GW SMRs

>90% of fleet 

expects to operate 

to at least 80 years

100 GWe of new 

nuclear opportunity 

by 2050s 

Translates to roughly 

300 SMR-scale 

plants

Micro
(Few MW)

Small
(100s of MW)

Mini
(10s of MW)

Large (1,000+ MW)

Spectrum of Sizes/Options

More than half have more interest than in 2022 (prior survey year)
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Key Federal Policies

Advanced Reactor Demonstration 

Program (ARDP) Funding

$2.5B for two commercial demos

Nuclear Hydrogen Hub

$8B total

Civil Nuclear Credit Program

$6B to support financially challenged 

plants

Production Tax Credit (PTC) for 

Operating Plants

Up to $15 per MWh

Technology-Inclusive PTC for 

Clean Electricity

$30 per MWh

Technology-Inclusive Investment 

Tax Credit (ITC) for Clean 

Electricity

30% + 10% in energy communities + 

10% using U.S. components

Clean Hydrogen Credit

$3 per kilogram

Bipartisan Infrastructure Law 
November 15, 2021

Inflation Reduction Act   
August 16, 2022

118th Congress

Nuclear Fuel Security Act 

LEU/HALEU domestic production 

authorizing legislation in FY 2024 NDAA 
(December 22, 2023)

FY 2024 Appropriations Legislation

$2.72 Billion for domestic fuel production 
(March 9, 2024)

Additional $800 Million for Small Modular 

Reactors (March 9, 2024)

40 Year Reauthorization of the Price-

Anderson Indemnification Act
(March 23, 2024)

ADVANCE Act

Increase regulatory efficiency & reduce 

regulatory costs (July 9, 2024)
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Federal Funding Opportunities for New Nuclear

Current Federal Policies: https://www.nei.org/CorporateSite/media/filefolder/advantages/Current-Policy-Tools-to-Support-New-Nuclear.pdf

• PTC: At least $30/MWh for 10 years

• ITC: 30% of investment

• Bonuses for energy communities and 

domestic supply

Tax Credits

• Up to $40B in expanded authority

Loan Guarantees

• DOE funding 12 different designs, 

>$5B over 7 years

• ARDP Demos, Risk Reduction, Early 

development

Demonstrations (Awarded)

• $800 Million for utility use of light-

water SMRs

Deployments (New)

• HALEU Fuel - $700M 

• $2.7 Billion for fuel (conditional on 

Russian import ban)

Fuel and Supply Chain

• GAIN Vouchers

• NRIC Partnerships

Other Support



©2024 Nuclear Energy Institute       14

States Taking Action for Nuclear

Exploring Nuclear Technology with 
Studies, Working Groups, 
Commissions and Task Forces

Connecticut, Florida, Indiana, Kentucky, Louisiana, 
Maryland, Michigan, Montana, Nebraska, New 
Hampshire, Ohio, Pennsylvania, Tennessee, and 
Texas

Recognizing Nuclear as a Clean 
Energy Resource

Idaho, Michigan, Minnesota, North Carolina, 
Tennessee, Utah, and Virginia

Removing Barriers and Signaling 
Support

Repealing Nuclear Moratoriums: Connecticut, Illinois, 
Kentucky, Montana, West Virginia, and Wisconsin

Signaling Regulatory Support: Indiana, Louisiana, 
Mississippi, New York, North Carolina, and South 
Dakota

Incentivizing Nuclear Technology and 
Supply Chain

Kentucky, Michigan, Tennessee, Virginia, 
Washington, and Wyoming

Current State Policies: https://www.nei.org/resources/reports-briefs/state-legislation-and-regulations
State Policy Options: https://www.nei.org/resources/reports-briefs/policy-options-for-states-to-support-new-nuclear 
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DOE Pathways to Commercial Liftoff

Source: https://liftoff.energy.gov/advanced-nuclear/
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Advanced Nuclear Designer Members
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Types of Advanced Reactors
Range of sizes and features to meet diverse market needs

X-energy 
(shown)

High Temp 

Gas Reactors

Liquid Metal 

Reactors

Oklo (shown)
Last Energy

Radiant

Westinghouse eVinci

Both

TerraPower NatriumTM 
(shown)

GEH BWRX-300(shown)

NuScale 

Holtec SMR-300

Westinghouse AP300

Kairos 

Hermes 
(shown)

Molten Salt 

Reactors

Learn more about innovative 
technologies with the 
Nuclear Innovation Alliance.

Westinghouse AP1000® 
(shown)

ABWR

Large ~1000 MWe

Non-Water CooledWater Cooled

Small Modular Reactors < 300 MWe Micro < 50 MWe
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Advanced Nuclear Versatility

Spectrum of Sizes and Options

Micro
Small

Large

Variety of Outputs

Electricity Hydrogen

Process Heat

Multitude of New Customers 

Transportation

Data Centers

Maritime

Cement Steel

Agriculture

District Energy Space

Mining

Petrochemical Oil & Gas

AviationRail Fashion

Military Bases
Energy

Transitions

Pulp & Paper Block Chain 

Mining

Desalination

Isotopes
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Lowest System Cost Achieved by Enabling Large 

Scale New Nuclear Deployment

Lowest Cost System Energy System with Nuclear Constrained

Nuclear is 43% of 
generation (>300 GW of 
new nuclear)

Wind and solar are 50%

Wind and Solar are 77% 
of generation 

Nuclear is 13% (>60 GW 
of new nuclear)

Increased cost to 
customers of $449 Billion

Both scenarios are successful in reducing electricity grid GHG emissions by over 95% 
by 2050 and reducing the economy-wide GHG emissions by over 60%

Scan to view the 
complete study.
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Bank of America Analyst Report: https://advisoranalyst.com/wp-content/uploads/2023/05/bofa-the-ric-report-the-nuclear-necessity-20230509.pdf 

Nuclear Energy is Affordable
“Nuclear appears to be the cheapest scalable, clean energy source by far.”
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Source: Potential Energy, 2023, https://potentialenergycoalition.org/wp-content/uploads/NewNuclear_Report_May2023.pdf 

Strong Public Support for Nuclear Energy



©2024 Nuclear Energy Institute       22

Growth in Favorability

https://www.ans.org/news/article-6236/americas-voting-public-shows-inertia-on-climate-change-but-nuclear-support-is-up/
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Advanced Nuclear Deployment Plans
Projects that may be in operation by early 2030s

Updated 09/25/2024

Planned project Under construction Operating Considered project

University / Research / TestSmall (<300 MWe) Micro-reactor (<50 MWe)Large (1,000 MWe)

Legend
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Liquid Sodium Fast Reactor (SFR) SMR

TerraPower/GEH – NatriumTM Reactor

▪ Design

▪ 345 MWe; 500 MWe with storage

▪ Requires HALEU for metallic fuel

▪ High temperatures for expanded 
non-electricity applications

▪ Licensing

▪ Construction permit application 

submitted to NRC March 2024

▪ Project Development 

▪ ARDP (DOE Award of $2B for first 
plant and fuel facility) 

▪ PacifiCorp project broke ground, 

Kemmerer, WY June 2024

▪ PacifiCorp IRP for four more 
Natrium reactors in early 2030s
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Kairos Power – Hermes Demo Reactors

▪ Design

▪ Hermes, 35 MWth – will not produce electricity

▪ Hermes 2, 35 MWth x2 – will demo electricity production

▪ Requires HALEU for TRISO pebble fuel

▪ High temperatures for expanded non-electricity applications

▪ Licensing

▪ Hermes – received NRC construction permit Dec. 2023

▪ Hermes 2 (2 units) – received NRC construction permit 
Nov. 2024

▪ Project Development 

▪ DOE Risk Reduction Award

▪ Hermes and Hermes 2 in East Tennessee (near Oak 
Ridge)

▪ Hermes construction began July 2024

▪ Commercial design (140 MWe) expected in early 2030s

▪ Google agreement to buy 500 MWe (from 6-7 reactors) 

Fluoride Salt-cooled, High Temperature Reactor
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Natura Resources – MSRR at ACU

▪ Design

▪ 1 MWth – research reactor; will not produce electricity

▪ Molten Salt coolant

▪ Requires HALEU for liquid fuel; dissolved in Flibe salt

▪ High temperatures for expanded non-electricity 
applications

▪ Licensing

▪ MSRR – received NRC construction permit Sept. 2024

▪ MSRR – OL application anticipated to NRC in 2025

▪ Project Development 

▪ DOE commitment in 2019 to provide fuel and salt for the 
MSRR

▪ Science and Engineering Research Center at Abilene 

Christian University will house the MSRR

▪ Commercial design (100 MWe) to provide reliable energy, 
medical isotopes, and clean water

Molten Salt Reactor (MSR)
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Oklo – Aurora Powerhouse
▪ Design

▪ 15 MWe and 50 MWe

▪ Requires HALEU for metallic fuel

▪ 10+ years between refueling

▪ Pursuing recycling options for fuel

▪ Licensing

▪ Nov. 2024 completed the environmental compliance 
process addressing the DOE requirements for site 

characterization at Idaho National Lab

▪ COL expected to be submitted to NRC in 2024

▪ Project Development 

▪ Demonstration planned at INL in late-2020s

▪ Southern Ohio: 30 MWe announced, plan for 1,000+ MWe

▪ Data Centers (up to 3,000 MWe): VA, AZ, OH, TX, PA

▪ Arizona Community: 75 MWe

▪ Permian Basin: 50 MWe

Liquid Sodium Fast Reactor (SFR) Micro-reactor
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Movable
Project Pele

RFP 
(2023)

Construct 
(2025)

Operate 
(2027)

Fixed
e.g., Eielson Air Force Base

https://www.eielson.af.mil/microreactor/

RFP 
(2019)

Operate 
(2024)

Fleet 
(TBD)

https://www.cto.mil/pele_eis/ 

Also, Army, Navy/Marines, Joint Base San Antonio… 

DoD Pursuit of Micro-Reactors



QUESTIONS?

By Third Way, GENSLER
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▪ Must be able to manage it safely

• Used fuel is solid, compact and there is proven technology to 

store it safely

• Over 1,300 used fuel shipments safely completed in U.S.

▪ Must be able to pay for it

• U.S. law requires nuclear plants to fund used fuel 

management and decommissioning activities

• Over $40 billion in Nuclear Waste Fund

▪ Must have a place to put it

• Department of Energy required dispose of used fuel

• Most micro-reactor companies will take back used fuel soon 

after refueling

Addressing Waste
All Energy Sources Have Waste, and All Must Do Three Things to Address it

Nuclear Fuel
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The Life Cycle of Used Fuel in The U.S. 



Source: https://ourworldindata.org/safest-sources-of-energy 
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Technology and Temperature

♦ Last Energy PWR-20

H2 Production
(HTSE, S-I)

Ammonia 
Production

Thermal 
Desalination

District Energy

Steam Reforming
of Natural Gas

300 ºC

500 ºC

700 ºC

900 ºC

100 ºC

Light Water
Reactors

High Temperature
Gas Reactors

Molten Salt
Reactors

Liquid Metal
Fast Reactors

High

Temperature

1000 – 2000 ºF

~538 – 1093 ºC

Medium

Temperature

500 – 1000 ºF

~260 – 538 ºC

High Pressure

700 psi – 2000 psi

Low Pressure

~0 psi – 30 psi

Molten Salt

WaterLiquid Metal

Gas
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Economic Impacts of Nuclear in the U.S.

Source: https://www.oxfordeconomics.com/resource/the-economic-contribution-of-the-us-nuclear-power-industry/ 
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Economic Impacts of Nuclear in the U.S.

Source: https://www.oxfordeconomics.com/resource/the-economic-contribution-of-the-us-nuclear-power-industry/ 
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Project delivery framework:

• offtake agreements for technologies early on the cost curve

• clear customer voice to policymakers on long-term ecosystem improvements

• new enabling tariff structures in partnership with energy providers and utilities

Criteria will consider (among other factors):

• operational around 2030

• leveraging the ability to produce hourly energy attribute certificates,

• project capacity of greater than 50 MWe (open to aggregating projects)

Private Financing Models Emerging

https://www.advancedcleanelectricity.com 


