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Abstracts

According to Stratistics MRC, the Global Nuclear Power Plant Modernization and Life-

Extension Services Market is accounted for $8.4 billion in 2026 and is expected to reach

$13.4 billion by 2034 growing at a CAGR of 6.0% during the forecast period.

Modernization and life-extension services for nuclear power plants involve upgrading

aging facilities to enhance safety, efficiency, and extend operational life. These activities

include refurbishment of reactors, improvements to control systems, installation of

digital monitoring tools, and reinforcement of structures. They ensure compliance with

updated regulations and support consistent, reliable electricity production. Life-

extension programs can add between ten and thirty years of service, minimizing the

requirement for new plant construction. Modernization incorporates advanced digital

systems and monitoring technologies that improve operational performance and safety

levels. These efforts are essential for energy security, emission reduction, and long-

term sustainability of nuclear infrastructure worldwide.

According to the International Atomic Energy Agency (IAEA), more than two-thirds of

the world’s 442 nuclear reactors are over 30 years old, and extending their lifetimes by

just 10 years could add 26,000 TWh of low-carbon electricity—over half of what nuclear
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power produced in its first 40 years.

Market Dynamics:

Driver:

Rising energy demand and energy security needs

Increasing global electricity demand along with concerns about energy security is

driving growth in nuclear plant modernization and life-extension services. Expansion of

industries, cities, and electrified systems is significantly raising power consumption

worldwide. Simultaneously, nations are prioritizing dependable domestic energy

sources to reduce reliance on imported fossil fuels. Nuclear energy offers steady

baseload generation, making it vital for maintaining supply stability. Extending the

operational life of existing reactors ensures continuous electricity production without

delays associated with constructing new facilities. Upgrades further improve efficiency

and reliability, helping governments and utilities meet rising demand while strengthening

overall energy system resilience.

Restraint:

High capital investment and cost uncertainty

The requirement for very high upfront investment and uncertain project costs acts as a

major barrier to the nuclear modernization and life-extension services market.

Refurbishing nuclear plants involves complex engineering upgrades, replacement of

aging systems, and implementation of advanced safety technologies, all of which

significantly increase expenses. Additionally, unexpected technical issues during

execution often lead to cost overruns and schedule delays. Operators also struggle to

estimate long-term profitability and financial returns from such projects. As a result,

many utilities, especially in cost-sensitive or developing regions, hesitate to invest in

modernization, which slows down overall market expansion despite operational

advantages.

Opportunity:

Increasing focus on low-carbon energy transition

The worldwide transition toward cleaner and low-carbon energy systems creates
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significant growth opportunities for nuclear plant modernization and life-extension

services. As governments aim to achieve net-zero emissions, there is rising demand for

dependable, carbon-free power sources. Nuclear energy remains essential due to its

ability to provide continuous baseload electricity alongside intermittent renewable

sources. Rather than constructing new plants, many countries prefer extending the

operational life of existing reactors through upgrades and refurbishment. This approach

supports climate goals while ensuring stable energy supply. As a result, modernization

initiatives are gaining strong policy support and attracting long-term investment across

global energy markets.

Threat:

Risk of nuclear accidents and safety incidents

The possibility of nuclear accidents and operational safety failures represents a serious

threat to the nuclear modernization and life-extension services market. Despite

technological advancements, nuclear power plants still carry inherent risks, where even

rare incidents can have severe environmental and human consequences. Accidents

during refurbishment or extended operation can trigger plant shutdowns, stricter

regulations, and widespread public concern. These risks also damage investor

confidence and increase operational costs due to higher insurance and compliance

requirements. As a result, safety-related uncertainties remain a key challenge, limiting

the willingness of operators and governments to expand modernization and life-

extension initiatives globally.

Covid-19 Impact:

The COVID-19 outbreak had a notable effect on the nuclear power plant modernization

and life-extension services market by interrupting global supply chains and delaying

ongoing projects. Restrictions on movement and safety protocols limited the availability

of engineers and technicians, slowing down inspection, maintenance, and upgrade

activities at nuclear facilities. Many projects were postponed due to operational

constraints and reduced financial flexibility of utilities during the crisis period. Despite

these challenges, nuclear power plants remained critical for electricity supply, allowing

essential operations to continue. After the pandemic, the market began recovering as

restrictions eased and deferred modernization projects were restarted.

The reactor refurbishment & component replacement segment is expected to be the

largest during the forecast period
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The reactor refurbishment & component replacement segment is expected to account

for the largest market share during the forecast period because of its essential function

in extending reactor lifespan. This segment focuses on upgrading and replacing key

reactor parts, including cooling systems, pressure components, fuel assemblies, and

internal structures that degrade over time. These improvements are vital for maintaining

safe operations, regulatory compliance, and efficient power generation. With many

nuclear plants nearing the end of their intended operational life, operators prioritize

these refurbishment activities to ensure continued reliability and performances, making

this segment the most significant contributor to modernization efforts worldwide.

The efficiency improvement projects segment is expected to have the highest CAGR

during the forecast period

Over the forecast period, the efficiency improvement projects segment is predicted to

witness the highest growth rate. This growth is driven by the increasing need to extract

higher performance from existing nuclear facilities. Such initiatives include upgrading

turbines, improving heat conversion efficiency, minimizing energy losses, and deploying

advanced monitoring and automation systems. Operators are prioritizing these

upgrades to boost power output without investing in new nuclear construction. Rising

capital costs of new plants and the push for better utilization of existing infrastructure

are further supporting this trend. As a result, efficiency improvement initiatives are

becoming the most rapidly expanding segment.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest

market share because of its large number of aging nuclear reactors in the United States

and Canada. Many of these plants were built in the 1970s and 1980s and are now being

upgraded through life-extension programs to ensure continued safe and efficient

operation across the region widely implemented by utilities. Strong regulatory

frameworks, advanced engineering expertise, and high investment from utilities support

modernization efforts globally. Focus on energy security, decarbonization goals, and

reliable power supply. Ongoing upgrades in safety systems and infrastructure make

North America the leading region in nuclear modernization market globally.

Region with highest CAGR:

Over the forecast period, the Asia-Pacific region is anticipated to exhibit the highest
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CAGR. This growth is driven by expanding nuclear energy programs in major countries

such as China, India, and South Korea. Governments in the region are actively

upgrading existing reactors to improve safety, efficiency, and operational lifespan while

meeting rising electricity demand. Rapid industrial growth, urbanization, and population

expansion are increasing energy consumption significantly. Strong policy support for

clean energy transition and continuous technological advancements are further

encouraging modernization activities. As a result, Asia-Pacific is emerging as the most

rapidly growing nuclear market globally.

Key players in the market

Some of the key players in Nuclear Power Plant Modernization and Life-Extension

Services Market include State Atomic Energy Corporation ROSATOM, EDF, Mitsubishi

Heavy Industries, Ltd., AtkinsR?alis, Framatome, Westinghouse Electric Company, GE

Hitachi Nuclear Energy, Bechtel, Fluor Corporation, BWX Technologies, Orano,

Dominion Energy, Exelon, Duke Energy, Southern Company, Entergy, NextEra Energy

and Constellation Energy.

Key Developments:

In May 2026, Bechtel announced an agreement with Echeverr?a Izquierdo Montajes

Industriales S.A. (EIMISA), a leading Chilean construction and industrial services

company, to support the delivery of select large-scale mining and infrastructure projects

in Chile and across South America.

In November 2025, Mitsubishi Heavy Industries, Ltd. and ICM, Inc. have entered into a

strategic alliance to accelerate innovation in ethanol dehydration. The collaboration

focuses on integrating MHI's Mitsubishi Membrane Dehydration System (MMDS™) with

ICM's bioethanol process design. Together, the companies aim to increase efficiency in

ethanol production by reducing energy consumption, enhancing process reliability, and

supporting the industry's efforts to lower carbon intensity.

Service Types Covered:

Reactor Refurbishment & Component Replacement

Turbine & Generator Upgrades

Instrumentation & Control (I&C) Modernization
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Safety System Upgrades

Balance-of-Plant Modernization

Technologies Covered:

Digital Control Systems

Advanced Materials & Coatings

Robotics & Remote Handling

Predictive Maintenance & Monitoring Tools

Applications Covered:

Life-Extension Programs

Efficiency Improvement Projects

Safety Compliance & Regulatory Upgrades

Grid Reliability & Load Management

End Users Covered:

Utility Operators

Government & Public Agencies

Independent Power Producers (IPPs)

Regions Covered:
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North America

United States

Canada

Mexico

Europe

United Kingdom

Germany

France

Italy

Spain

Netherlands

Belgium

Sweden

Switzerland

Poland

Rest of Europe

Asia Pacific

China

Japan

India
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South Korea

Australia

Indonesia

Thailand

Malaysia

Singapore

Vietnam

Rest of Asia Pacific

South America

Brazil

Argentina

Colombia

Chile

Peru

Rest of South America

Rest of the World (RoW)

Middle East

Saudi Arabia

United Arab Emirates
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Qatar

Israel

Rest of Middle East

Africa

South Africa

Egypt

Morocco

Rest of Africa

What our report offers:

Market share assessments for the regional and country-level segments

Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,

2032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,

Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market

estimations

Competitive landscaping mapping the key common trends

Company profiling with detailed strategies, financials, and recent developments

Supply chain trends mapping the latest technological advancements
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Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as per the

client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical presence,

and strategic alliances
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