ﬁPREsswiRE

TRISO Fuel Market Size to Reach US$ 557.7 Mn
by 2034, Expanding at a CAGR of 3.8% from
2024 to 2034 | TMR

The Global Tri-structural Isotropic (TRISO) Fuel Market is

projected to grow at a CAGR of 3.8% from 2024 to 2034 and Global Tri-structural Isotropic
cross US$ 557.7 Mn by the end of 2034. (TRISO) Fuel Market
WILMINGTON, DE, UNITED STATES, August 28, 2025 Wl
/EINPresswire.com/ -- The global energy sector is CAGR OF
undergoing rapid transformation as nations push US$ 370.0 Mn 3 8%
towards decarbonization, cleaner power generation, and in 2023 FROszmzm
secure energy supplies. Within this evolving landscape, AND REACH

Tri-structural Isotropic (TRISO) fuel is emerging as a US$ 557.7 Mn

pivotal enabler of advanced nuclear technology. BY THE END OF 2034

Designed for next-generation reactors, TRISO fuel offers
enhanced safety, durability, and efficiency, making it a
core component of the nuclear industry’s clean energy
future. The TRISO fuel market was valued at US$ 370.0
million in 2023 and is projected to grow at a CAGR of
3.8% from 2024 to 2034, reaching US$ 557.7 million by
the end of 2034.
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Market Size and Growth

The TRISO fuel market is still in its early stages but is showing steady expansion as demand for
advanced nuclear reactors intensifies. Its multi-layered ceramic and carbon coating structure
ensures accident tolerance, fission product containment, and resistance to extreme
heat—factors that make it a preferred fuel type for High-Temperature Gas-Cooled Reactors
(HTGRs), Small Modular Reactors (SMRs), microreactors, and even space applications. Growth is
being driven by large-scale investments from governments and private enterprises, coupled with
global ambitions for energy security and zero-emission energy production. As the technology
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scales, economies of production will further accelerate adoption, particularly in regions heavily
investing in clean nuclear solutions.

Market Segmentation

The TRISO fuel market can be segmented across multiple dimensions including fuel type,
application, and end-user sector.

+ By Fuel Type: Uranium-based TRISO fuel dominates the market due to its high energy density
and proven compatibility with advanced nuclear designs. While thorium and plutonium-based
kernels are being explored, uranium remains the most commercially viable.

+ By Application: TRISO fuel is used in power generation through HTGRs and SMRs, military
microreactors for mobile energy, industrial applications such as hydrogen production and
process heat, and space missions where extreme durability is critical.

+ By End-user: Government projects, defense organizations, and private nuclear technology
developers account for the majority of demand, with research institutions playing a key role in
innovation and testing.

This segmentation illustrates the broad potential of TRISO fuel in not just electricity generation,
but also industrial decarbonization and national security applications.

Regional Analysis
Geographically, the TRISO fuel market shows distinct dynamics across major regions.

« North America: The United States leads the market, thanks to strong federal support for
nuclear innovation. Programs like the Advanced Reactor Demonstration Program (ARDP) and
investments by the Department of Energy are accelerating TRISO production. Companies such as
X-energy and Ultra Safe Nuclear Corporation (USNC) are spearheading commercialization with
backing from tax incentives and streamlined regulatory processes.

+ Asia-Pacific: This region is expected to witness the fastest growth, led by China’s aggressive
nuclear expansion. China's Shidaowan HTR-PM reactor—the first commercial-scale HTGR
powered by TRISO fuel—showcases its commitment. Japan and South Korea are also advancing
nuclear innovation to secure energy independence.

+ Europe: While Europe is more cautious due to regulatory hurdles, countries like the UK and
France are exploring TRISO-fueled SMRs as part of their long-term decarbonization strategies.

* Rest of World: Emerging economies in the Middle East are also considering TRISO-powered
modular reactors to diversify energy supply and reduce carbon dependence.



Market Drivers and Challenges
Drivers

The TRISO fuel market is primarily propelled by the adoption of advanced nuclear reactors as
nations transition to clean energy systems. Its accident-tolerant design addresses safety
concerns that have historically slowed nuclear expansion. Additionally, government support and
favorable policies—including tax incentives, research funding, and regulatory fast-tracking—are
creating a fertile environment for commercialization. Global interest in energy security and the
need for decarbonization further amplify TRISO's role.

Challenges

Despite its promise, TRISO fuel faces hurdles. High production costs remain a critical barrier, as
coating fuel kernels with ceramic and carbon materials is capital-intensive. Regulatory
complexities across regions slow reactor approvals, delaying widespread adoption. Furthermore,
scaling up manufacturing capacity is a technical challenge, requiring major investments from
both private firms and governments. Addressing these challenges will be key to unlocking
TRISO’s mass-market potential.

Market Trends

Several trends are shaping the TRISO fuel industry. Public-private partnerships are becoming
common, with companies like BWX Technologies collaborating with government agencies to
expand production. Space exploration applications are gaining momentum, as TRISO's ability to
withstand extreme conditions makes it ideal for nuclear-powered spacecraft. Another trend is
the integration of TRISO into hydrogen production systems, where high-temperature reactors
can efficiently produce clean hydrogen. Lastly, the rise of modular nuclear reactors tailored for
distributed power and industrial heat is set to be a significant growth engine, with TRISO fuel at
the center of these designs.

Competitive Landscape

The TRISO fuel market is moderately consolidated with a few pioneering players driving
innovation and commercialization.

+ BWX Technologies (BWXT): A key supplier investing heavily in scaling up TRISO manufacturing.
+ X-energy: Developing HTGR technology and TRISO-based reactor systems with DOE funding.

+ Ultra Safe Nuclear Corporation (USNC): Innovating microreactors and space reactor
technologies using TRISO fuel.

+ Framatome: Expanding capabilities in advanced fuel production to support next-gen nuclear
projects.



Competition is primarily based on technological innovation, partnerships with governments, and
scaling manufacturing capabilities. The coming decade is expected to see new entrants as more
countries prioritize TRISO in their nuclear strategies.
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Future Outlook

Looking ahead to 2034, the TRISO fuel market is poised for significant expansion, driven by the
global shift toward sustainable energy, the need for energy security, and the advantages of
advanced nuclear reactors. By 2034, TRISO fuel will not only be central to commercial power
plants but also play a role in defense energy systems, hydrogen production, and space missions.
As costs decline with scaling and as regulatory clarity improves, adoption will accelerate. The
market’s trajectory suggests that TRISO fuel will be a cornerstone of the next-generation clean
nuclear ecosystem, cementing its role as a safe, versatile, and commercially viable fuel choice.
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