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The Existing U.S. Nuclear Fleet:

The fastest path to new nuclear capacity doesn’t involve breaking
ground. It involves getting more from plants already operating.

“Even with accelerated licensing, large new reactors and first-of-a-kind
SMRs largely extend into the early-to-mid-2030s,” Swilley* said. That
timeline doesn’t match near-term load growth. What does match it:
uprates, outage optimization, long-term operation strategies, and restarts
of recently shutdown plants. “EPRI research indicates these measures
could deliver the equivalent of roughly nine large reactors of additional
U.S. capacity within a few years,” Swilley added.

* Steve Swilley, EPRI V.P., Nuclear and CNO

Nine Reactors’ Worth of Untapped Capacity 1142006 rower magazine
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What is the Status of LTO Worldwide?

Age distribution of net operational capacity MW(e)
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Can plants operate safely for more than 80 years?

NUCLEAR POWER ACROSS THE U.S.
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Based on NRC Website information — www.nrc.gov

More than 95% of U.S. reactors are approved for LTO
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EPRI Approach to LTO - “Connecting Nuclear Generations”

On-Going Activities — 60+

Continue existing
materials (MRP, BWRVIP,
IMR, SGMP, etc.),
chemistry (primary,
secondary, etc.), NDE,
welding (WRTC), balance
of plant, electrical/cable,
civil & structural, and
other on-going EPRI
research

New Activities — 80+

Coordinate with EPRI
members to collect input
on potential gaps,
challenges, or additional
research needs for
operation beyond 80
years via EPRI
supplemental project
“LTO — Life Beyond 80”
and adjust EPRI research
plans as needed

2026 Electric Power Research Institute, Inc. All rights reserved.

Coordination

Work with NRC,
DOE/LWRS, IAEA,
OECD/NEA, and other
domestic and
international
organizations to compare
and coordinate needed
research to maximize use
of valuable resources to
“connect nuclear
generations”




Potential Challenges for 80+ Years of Operation

Research Topics (examples)

Reactor Pressure Vessel
(RPV) and RPV Internals
(RPVI

Reactor Coolant Pressure
Boundary (RCPB)
Components

Update to MDM and IMT's based on 80+ changes and new data
MRP and BWRVIP changes to address new OE and update
guidelines

Embrittlement mitigation and possible annealing options
Surveillance/monitoring programs — high-fluence data and need for
additional surveillance capsules

Welding/repair of highly irradiated materials

Mitigation of SCC, IASCC, etc.

Advanced NDE, repair, and mitigation of aging effects options

Mitigation of PWSCC and other degradation mechanisms
Mechanical/thermal fatigue

DMW and defect repair on RCPB components

Water chemistry and corrosion mitigation options

Advanced NDE, repair, and mitigation of aging effects options
SGMP changes to address new OE and update guidelines

“ » S
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Potential Challenges for 80+ Years of Operation

Balance of Plant (BOP)
and Secondary Side
Components

Cables and Electrical

Civil Structures, Concrete,
and Components

Water chemistry and corrosion mitigation options

Flow accelerated and erosion corrosion management
Advanced NDE, repair, and mitigation of aging effects options
Advanced materials for buried/underground piping
repair/replacement (e.g., SIPP, CIPP, CFRP, etc.)

Long term effects of climate change on plant operation

EQ and condition monitoring options for extending qualified life
Advanced NDE, repair, and mitigation of aging effects options for
cables and electrical components

Effects of radiation on concrete supports & structural supports
Advanced NDE, repair, and mitigation of aging effects options for
concrete and structural components

Containment liner and containment post-tension aging effects
Long term effects of climate change on structures

- I“" i‘ 5
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EPRI Nuclear Sector - Long Term Operations

Materials
Management

Steam Generator Management
Program
Materials Reliability Program

BWR Vessel and Integrity Program

International Materials Research

Plant Reliability and Resilience

Flant Risk and Safety Management

Performance _ o
Operating Plant Initiatives

Advanced Nuclear Technology

Strategic

Fusion

Welding and Repair Technology
Center
Nondestructive Evaluation

Initiatives
Nuclear Beyond Electricity

Common Initial Training (CIT)
Streamlined Training for

-1els and

‘ ﬁlemistry

* Fuel Reliability Program*

Training

Engineering Proficiency (STEP)

Standardized Task Evaluation (STE)

h.tonéport Long Term Operations.

commissioning

A Used Fuel and High-Level Waste”
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Supplemental Project: Facilitating Power Uprates (3002025839)

Feasibility Study Guideline

Feasibility Study

» Range of possible
increases

* Required
modifications

» Costs
* Risks

Once the project has been approved

Analysis &
Design Work

Project
Mobilization

Detailed design
analysis and
planning

Establishing the
entire team

Licensing Work

Only required if
changing licensed
thermal power

Implementation

Construction
start-up testing,
operation

Margin Management Tool (May 2026)

© Expected Margin Impact

Significant
Gain

no:::"m o)

semecsin. AOOOA
®

Noimpact

Margin Impact

SomeLoss ®

Moderate

toss [e]e] =€)

Significant
Loss

0RO 000

® Updated B Not YetEvaluated

Sys
XX
c31
EO1
B21
B31
Bf
Bi2
ch
BO1
C56
Bf
B41
21
L
N3S
N26
P26

@ ©

[elc] CHE

N23
P16
G31
Ef2
R13
B21
N4t
s
RI13

®

8 |

Tiert

12

1
2
3
4
5
3
7
3
3
10
"
12
13
14
15
16
1w
@@ 18 PIT

13
20
21
22
23
24
25
26
21
28

RO1
23 RO1
System Classification 30 R21
31 R4
32 R43
33 s01
34 R43
35 XX
36_D01

Tier2 Tier3 Tierao

System or Component
Low Temperature Overpressure Protection Syztem (LTOPS)
RPS Setpoint and Uncertainty
ESFAS Setpoints and Uncertainty
Steam Generator
Prezsurizer
Reactor Yessel Head
Reactor Vezzel Internals
Control Rod Drive Mechanism
RCL Piping & Clazz 1 Auxiliary Line Piping
Bottom Mounted Inztrumentation Guide Tubing and Seal Table
Reactor Yezzel Integrity (RVI)
Reactor Coolant Pump & Motor
Condenzate and Feedwater Systems
Main Steam System
Extraction Steam System
Heater Drain Syztem
Circulating Water System
Component Cooling Water Syztem
Auxiliary Feedwater System and Condenzate Storage Tank Yolum:
Service Water Syztem and Ultimate Heat Sink
Spent Fuel Pool Cocling System
Containment Air Cooler System
Izolated Phaze Buz Duct Cooling Syztem
Steam Generator Blowdown Syztem
Msin Generator
Msin Power, Unit Auxiliary, and Start-Up Auxiliary Tranzformerz
Izolated Phaze Buz
Medium Yoltage Alternating Current Distribution Syztem
Low Yoltage Alternating Current Diztribution Syztem
120 YAC Electrical Distribution System
2504125 VDC Systems
Emergency Diezel Generator Syztem
Switchyard Interconnection
i with ical Syztemz and Main G
Balance of Plant Control Valves
Radition Monitor Setoointz

Search
(® Add New Iss
Keyword Search [ Need Help? |

My Issues
Keyword 1

Andv| Keyword 2
Andv Keyword 3

Limit by Plant Type

Nuclear - PWR
Nuclear - BWR
Coal - Pulverized
Coal - Fluidized Bed
Gas Fired Boiler

EPRI Training Courses (2027)

Combustion Turbine - Simple Cycle

EPRI Power Plant Uprate Database

Use the controls below to build a keyword-based query or leave them blank to include all keywords.
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Note: Hold down the CTRL button to select multiple categories.

Limit by Plant System
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Rehabilitated Power Plant Uprate Database (PPUDB)

(= =]

Q Search

Help About Exitto EPRI

Limit by Plant Components Limit by Plant Categories
Air Dryer A BOP evaluations o
Air Lock 0 Feasbilty Study l
Air Receiver Flow Induced Vibration
Alarm Implementation (resources, logistics, proc:
Annunciator Module Margin Management
Battery = Modifications v

BOP - Control Sys.
"BOP Electrical

1. Intro to Power Uprates

Intended Audience: All

The purpose of this course is to introduce basic concepts of power uprates.

BOP Mechanical

NSSS
“Radiclogical 3nd S...

Stat

All Otherz

rocess.

2. Feasibility Study and Decision-Making Process

The purpose of this course is to provide an understanding of the power uprate feasibility study and how this is used in the decision-making

Intended Audience: Key PUR Stakeholders

Mot Yet Evalusted
Updated
Project Mobilization

System Tier =

Analysis and Design

5. Analysis and
Design
CBT

6 .Analysis and
Design
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Licensing
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Implementation Workshops and Continuing Training

Recommended effort for all

past and present
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EPRI Research Supporting LTO - Beyond Eleciricity



EPRI's Nuclear Beyond Electricity

Data Process Low Carbon Energy Storage
Centers Manufacturing Fuels
Water & Medical Isotopes District Maritime
Wastewater Energy

Enable existing and future nuclear plants to participate in energy markets beyond the

practice of generating baseload electricity.
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Key Business Case Considerations
for Long-Term Operation of Nuclear
Power Plants

3002034049

Product 3002034069

Key Business Case Considerations for LTO




Business Case Considerations for Extended Operation

Strategic Initiative
Considerations

Long-Term Operation
Benefit Considerations

Long-Term Cost
Considerations

» Consider only the « Monetary = Return on investments

regulatory costs
necessary to extend the
operating term

Consider both the initial
regulatory costs and the
long-term generation
costs through the
extended asset life

— Power revenue

— Lock in Power Purchase
Agreements (PPAs)

= Non-Monetary
— Low-carbon goals
— Grid reliability
— Generation reliability

— Diversity of supply

© 2026 Electric Power Research Institute, Inc. All rights reserved.

« Combine with power
uprates

« Combine with longer
fuel cycles




Product 3002032385

LTO Wiki - LTO.EPRI.COM



Long-Term Operations
Wiki - LTO.EPRI.COM

= Designed as an overview of the process to
apply for LTO both in the US and
Internationally and the steps that are
involved both prior to PEO and after PEO to
maintain the aging management programs.

= Publicly available with links to specific
information that may require a login to
access.
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LT0 Beta
LTO Home Page

LTO Acronyms and
Descriptions

LTO Reguiatory and
Guidance Documents

LR Application Process
AMPs
TLAA

Implementation

Review of LRA (USNRC
and Intemational)
Pre-PEQ

Post-PEQ

Operation During the
PEO

LR Inspections (USNRC
and Intemational)
Other International

US vs International LTO
PSR

Have Feedback? Need
Help?

Contact EPRILTO

Page Read | Search EPRI Nuckear LTO Wik Q

Nuclear Power Plant Long-Term Operations (LTO)

LTO Acronyms and Descriptions

This wiki is intended to provide a structured framework for presenting information relevant to extending the life of nuclear plants beyond their initial authorized or designed period both in the United
States (US) and internationally.

Long-{ Unted Sues of America can be defined as operation, justified by a comprehensive safety assessment, that goes beyond a previously established time frame comesponding to initial design
assumptions (typically referred to as “original design lifetime” and usually 30-40 years depending on the design). These initial assumptions, however, do not represent a technical constraint inhibiting
longer operating time periods and should not be confounded with the remaining, useful lite of the facility, which is periodically re-evaluated, taking into account the actual plant conditions and the latest
available knowledge.

The International Atomic Energy Agency (IAEA) defined the term long-term operation as ‘the operation beyond an established period defined by the license term, the original plant design, relevant
standards, or national regulations® (Specific Safety Guide SSG-48, “Ageing Management and Development of a Programme for Long Term Operation of Nuclear Power Plants 2).

)

NUCLEAR POWER PLANT LIFETIME

DESIGN LIFE/LICENSED TERM LT0

Licensee: Preparation ofthe LTO
documentation and technical studies

e
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EPRI LTO Contact Information

Garry G. Young Monica Hurley

Sr. Technical Executive Sr. Technical Leader
Nuclear Nuclear
garyoung@epri.com mhurley@epri.com
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INTEGRITY REPORT

Visit EPRI LTO Wiki at LTO.epri.com
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