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About me

• Education and background:

• BEng Mechanical Engineering (Swansea University)

• MSc Nuclear Engineering (Imperial College London)

• PhD Fusion Engineering & Innovation (The Open University)

• Innovation models applied to the commercial fusion paradigm

• Commercialisation pathways via Technology Roadmapping (sponsor: Tokamak Energy Ltd.)

• Strategic challenges in fusion fuel cycle (with focus on resource availability, supply and use)

• Career and experience:

• Co-founded Kyoto Fusioneering in 2019 – serve as Chief Innovator & Director (UK)

• Other Positions:

• Field Editor – Journal of Fusion Energy

• Member (elected) – IEEE Fusion Technology Standing Committee

• Member (appointed) – IAEA Blanket Fusion Technology Committee

• Visiting Senior Research Associate – Bristol University, UK

• Board Member – Fusion Industry Taskforce, UK
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Members

As of June 2023

95+
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About me: what I do with the rest of my time..!



So, what is fusion?
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“I would like nuclear fusion to become a 
practical power source. It would provide 

an inexhaustible supply of energy, 
without pollution or global warming.”

- Prof. Stephen Hawking, 2016
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E=mc²
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Climate Change Energy Poverty Energy Insecurity Energy Dependence

The Backdrop

Current warming rates 
not seen in 10,000 years.

Net-zero by 2050

13% without electricity

40% without clean 
cooking fuels

27% of US households 
having difficulty meeting 

energy needs

Global energy supply 
controlled by few nations

Supply – Key World Energy Statistics 2021 – Analysis - IEA

https://www.iea.org/reports/key-world-energy-statistics-2021/supply
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A world of energy superabundance.

Return Carbon to 
Earth

We may pay back our 
carbon debt.

Unlock Ability to 
Innovate

We will unleash our 
potential of 

manipulating our 
physical environment.

More Energy Lifts 
All Boats

Causal and 
bidirectional 

relationship between 
energy consumption 

and economic growth.

Energy is a vital determinant of a society’s success.

Why Fusion

The Opportunities
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The Promise of Fusion

Dispatchable

Can be turned on and off, 
independent of environmental 
factors.

More than electricity

Can be used for synthetic fuels, 
industrial process heat, and 
more.

Geographically 
independent

Primary fuels are found in sea 
water. Fusion is manufactured, 
not mined.

Sustainable

Deuterium can be distilled from 
all forms of water. Terrestrial 
lithium will last >1,000 years, 
sea-based reserves fulfil needs 
for millions of years.

Safe

No meltdown risk due to 
inherent safety features. 
Limited proliferation risk; no 
fissile materials. Possible to 
avoid high-level waste.

Economical

Cost is hard to extrapolate now 
but is expected to be 
competitive once economies of 
scale are reached.

Clean

Fusion doesn't emit harmful 
substances like carbon dioxide 
or other greenhouse gases into 
the atmosphere.

Energy dense

Four million times more energy 
than burning of coal, oil or gas 
and four times as much as 
nuclear fission reactions.



How does it work?
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https://www.llnl.gov/article/49306/lawrence-livermore-national-laboratory-achieves-fusion-ignition
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Unknown UKAEA photographer, Public domain, via Wikimedia 
Commons
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Image: Christopher Roux (CEA-IRFM) / CC BY 4.0
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FUSION POWER BREAKEVEN

1960 1980 2000 2020

Progress 

towards 

fusion

Experiments worldwide

(particularly tokamaks)
=
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So, next stop: commercial 

fusion… right?



Let’s take a step back.

Let’s look at innovation, what it means, 

and why its relevant to explain what is 

happening in fusion today
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What is innovation?

“The exploitation (useful application) of invention”

Reference: adapted from Pearson et al., 2020
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What is innovation?

• Innovation is often used to describe an “advanced” or a “promising” invention.

• For an invention to constitute innovation, it must have a useful application, i.e. the 
invention must provide some kind of useful application.

• Technological innovation refers to inventions that provide a new or improved 
technical use; scientific discoveries or inventions—even remarkable ones—are not
innovations in and of themselves.

• Innovation is the translation of invention into something that can tangibly improve 
the quality of human life (society) and/or generate economic impact. 

References: Kline & Rosenberg, 1986; Park, 2005; Bonvillian & Weiss, 2015
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Innovation: Charting the Path of Technology to Market (Use)

Image: Phaal et al., Technological forecasting and social change 78.2 (2011)

Science  

(Research)

Technology

(Development)

Application

(Product)

Market

(Diffusion)
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Innovation Looks Like a Linear Process—In Reality, it is Dynamic

Innovation should NOT be viewed as a linear process, but instead as a dynamic system, with feedback 
loops that link all stages.

Innovation as a system, showing the feedback between all stages (Galanakis, 2006)

In a successful innovation ecosystem, we must understand and account for the requirements, actors and 
processes in both the front-end (technical: R&D) and back-end (commercial: product for market) of the system.
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The Linear Model of Innovation

Historically, advanced technology missions – endeavors with a high degree of technical risk, but with potentially 

high (often societal) reward – have been developed on a linear model.

Such missions require significant investment (money and time) and are thus, typically, shouldered by 

governments. Key examples are the development of nuclear fission, the Apollo moon landings, and the internet...

The linear model places scientific understanding (technological innovation) as the first goal:

The linear model thus perpetuates a “technology push” approach in which technology is developed in an R&D 

vacuum. The mechanisms to deploy technology in the market (diffusion) are not explored until later – i.e. until 

after a promising invention is realised/discovered.

Science  → Technology  → Application (product)  → Market

References: Fitzgerald et al., 2011; Bonvillian & Weiss, 2015; Pearson et al., 2020; Godin, 2006
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The Former Fusion Status Quo: Public Sector Innovation on a Linear Model

Fusion has been the subject of major R&D efforts for well over half a century. 

• Historically, national laboratories ran (almost) all the 
world’s fusion programmes.

• These were geared towards the “front-end” of the 
innovation lifecycle, i.e. on technological innovation (not
commercialisation), with focus being on:

1. Fundamental research to advance scientific 
understanding of fusion.

2. Mission-led experiments to demonstrate fusion 
technology.

• This was the primary mission of the ITER project.

• After ITER, the idea was that we would know enough about 
the science, and we’d have demonstrated technologies that 
could be scaled to products that eventually go to market. 
Ipso facto: we can enter the commercialisation phase.

Image: ITER Organisation.



The fusion innovation 

paradigm shift
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The Paradigm Shift: from Science-led Linear Innovation

• Over the past decade, the fusion sector has shifted from a purely science-driven model to one 
focused on commercialization.

• Over 40 privately funded fusion companies have emerged, having collectively raised billions of 
dollars in investment, and they are prioritising rapid commercialisation through technologies that 
prove scientific viability and accelerate market entry for faster fusion and substantial returns.

• This emergence has ushered a new era; I contend fusion has undergone a paradigm shift.

• Paradigm shift – Kuhn, 1962: “The world view underlying the theories and methodology of a particular scientific subject”.

Image: Pearson et al., Technological Forecasting 
and Social Change, 158, 120064 (2020)

Image: Galanakis, Technovation 26.11 (2006)



“it’s not science becomes technology becomes products. It’s 

technology that gets science to come along behind it”

– Gordon Moore, Co-founder Intel



Reference: fusionenergybase.com (with thanks to Sam Wurzel)
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Kyoto

Tokyo

Seattle

Reading

Germany

2

24

2

2
7

3

3

# Location and count of fusion 

startups

Current KF office

Source: FIA “Global Fusion Industry in 2023”



This was just last week!
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Private Fusion Developers: Focused Sharply on Commercialisation

• Private fusion developers are:

• (Mostly) pursuing technical concepts that originate 
from publicly-funded institutions

• Trying to transform the technologies into products 
suitable for the market

• Compelled to find a way to make a return on 
investment to shareholders

• Often proceeding without full technical maturity 
(whether in reactor concepts, or in enabling 
technologies like HTS magnets or low-cost lasers)—
and are thus proceeding with risk.

• This new paradigm has reshaped the fusion 
landscape, and now the sector is starting to try 
to align technical breakthroughs with the 
commercial demands of a global energy 
market

• And also spin-offs…
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Public vs. Private: Linear vs. Dynamic (“Agile”)

The emergence of private developers means the sector is not just considering what may be scientifically possible 
or technically feasible, but what may work commercially. The same technical challenges remain—fusion still has 
a long way to go. 

ITER would get us here…

then progress linearly

Image: Phaal et al., Technological 
forecasting and social change 78.2 (2011)

We are here!
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Public vs. Private: Linear vs. Dynamic (“Agile”)

The emergence of private developers means the sector is not just considering what may be scientifically possible 
or technically feasible, but what may work commercially. The same technical challenges remain—fusion still has 
a long way to go. 

Image: Phaal et al., Technological 
forecasting and social change 78.2 (2011)

We are here!

Private sector wants to get here ASAP
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The Current Fusion Paradigm: A Move to Public-Private Partnerships

• Private sector impact: Fusion’s long-standing goal of getting to net 
fusion power gain has been slow. The private sector’s emergence has 
sharpened focus on commercialization and increased risk-taking to 
demonstrate the technology.

• Looking forward at shared challenges: Several major fusion machines 
are expected within the next decade but face the same technical 
challenges as faced by the public sector.

• Private sector cannot solve everything alone. Technical hurdles, 
budget constraints, and skills shortages persist.

• Public-private synergy: By combining scientific understanding and 
technology advancements in fusion with market-oriented product 
development, public-private partnerships can accelerate progress.

• Caveat: Fusion development cycles will remain long—fusion is hardware 
intensive, complex and costly. Progress will come, but only so fast!

Image: Pearson, 2022
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Deep Tech Innovation Through Public-Private-Partnership

A space sector style program (NASA + SpaceX) is one model being adapted for fusion

Public Program
Strategic projects based on long-term vision

Private (Startups)
Agile, iterative approach with risk-tolerant 

private capital

Public Private Partnership
Innovation that combines a long-term vision 

with an agile, iterative approach

https://www.spacex.com/https://www.nasa.gov/
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The Players in the New Paradigm: Governments Have Adapted

Governments developing national strategies to promote private fusion through public-private-partnerships.

Nov 2020 – The UK government: “Ten Point Plan for a Green Industrial Revolution”

“Aims to build the commercially viable fusion energy plant in the UK by 2040”

15 sites are shortlisted for the UK fusion energy plant (June 2021)

Mar 2022 – US government: “Bold Decadal Vision for Commercial Fusion Energy”

“Accelerate the viability of commercial fusion energy in coordination with the private sector”

NASEM “Have a viable design by 2028 and initial pilot plant operation in 2035~2040”

Apr 2023 – Japanese government: “Fusion Energy Innovation Strategy”

“Our strategy for the next 10 years is to ‘industrialize fusion energy,’ … the world’s next-generation energy source.

It is necessary to promote further participation of Japan’s private sector and cooperation between industry, academia, and 

government, and to develop a national strategy that includes specific actions that will attract private investment.”
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Stimulating International Collaboration…
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… and International Competition …
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Kyoto Fusioneering
What we do & where we fit in



UK

US

JP

Founded in

2019
~140

Team members

4
Countries

$100m+
Raised

EU

CA FFC Inc.
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Kyoto Fusioneering: Company Overview

Founded: Oct 2019

Funding: 14.8B JPY (~US $102 M)

Shareholders: 

Location: Kyoto, Japan
Tokyo, Japan
Seattle, WA, USA
Reading, UK
Karlsruhe, Germany
Chalk River Canada (FFC Inc.)

Employees: Total ~140

*logos that we have obtained permission to use, in alphabetical order
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Vision: a Future Society Realised by Fusion Energy
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Mission: To Enable the Fusion Energy Era
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The KF Mission: An Instructive Analogy
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)
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What is a business model?

“A plan for the successful operation of a business, 
identifying sources of revenue, the intended customer
base, products, and details of financing.”

- Oxford English Dictionary definition
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Why is having a business model important?

“getting the business model and the technology strategy
right is necessary to achieve commercial viability if 
sustainable competitive advantage is to be built and 
innovators are to profit from their innovations.”

- Teece, “Business Models, Business Strategy and Innovation”, (2010)



©2022 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED.©2024 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED. 72

Business Model

Realisation of a power-

producing fusion reaction

Integrated plant systems

for fusion power plants 

Commercialization of 

Fusion Energy

Fusion 

developers 

(public & private) 

Net-power 

producing fusion 

plasma

Developing the thermal cycle system, to simulate the integration of the fusion power and fuel cycles
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Our business model, in simple terms

Fusion developers (public & private) 

Net-power producing fusion plasma

Kyoto Fusioneering

Integrated plant systems for fusion 

power plants 

Image(s): pexel.com (Open Access)



Activities & Key Projects Pt.1: 

Plasma Heating Technologies

Supporting experiments today and tomorrow 

with KF’s gyrotrons
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Refresher
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The KF Mission: An Instructive Analogy

Image(s): pexel.com (Open Access)



©2022 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED.©2024 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED. 77

Gyrotrons for Electron Cyclotron Heating (ECH): How do they work?

• A gyrotron is a high-power (MW-class), high-frequency 
microwave emitter used for heating fusion plasmas.

• In a gyrotron, an electron beam is accelerated by an E-field, 
then converts its momentum into RF waves under a strong 
B-field.

• These RF waves can be directed at a plasma, and at a 
resonant frequency, they excite electrons in a magnetically 
confined plasma (typically 170-300 GHz, depending on the 
magnetic field strength of the fusion device).

• As electrons gain energy, they transfer it to ions, heating the 
plasma to fusion-relevant temperatures.

• The gyrotron is thus a key enabling technology for fusion 
energy.

• KF develops and sells gyrotrons globally, including two for 
the UK national fusion program.
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KF’s Gyrotron Specifications
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ECH/Gyrotron: Key Achievements and Updates

Ongoing Projects

Private customer – Completed gyrotron tube FAT, ready 
for shipment  

UKAEA – Delivered gyrotron tube and main components. 

Exporting Kyoto Fusioneering’s Gyrotrons to the UK

YouTube: https://youtu.be/zFboF2EUxdg?si=OHjUuRv2bXujgQd6

https://kyotofusioneering.com/en/news/2024/05/07/2301
https://youtu.be/zFboF2EUxdg?si=OHjUuRv2bXujgQd6
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ECH/Gyrotron: R&D Activities

HV main power supply - Signed procurement agreement with 
Nichicon, after nearly a year tender & clarification process. 

2025 2026

Completion of detail design, 
long lead item procurement

Installation 
to new R&D site

2024

Start of the 
procurement

236GHz development - A single gyrotron produces five 
separate frequencies of electromagnetic beam output

link

https://kyotofusioneering.com/en/news/2024/07/26/2541


Activities & Key Projects Pt.2: 

Thermal & Tritium Fuel Cycles

Closing the gap to commercial fusion with 

the UNITY Programme
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Refresher
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Refresher

Image(s): pexel.com (Open Access)
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Illustration idea from Ziroth
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Tritium (Thermal and Fuel cycle): Central to Accelerating Commercial Fusion

• Tritium is a critical path challenge for all approaches. It affects every major system, in terms of 
performance, safety and cost. As development efforts accelerate, tritium will apply the brake.

• The tritium fuel cycle is not something to “bolt-on” after first net power gain; it cannot be an 
afterthought, it is essential for it to be integral in early development.

• While some facilities have provided valuable insights on the tritium fuel cycle, major progress is 
needed for commercial Fusion Power Plants (FPP). The path is challenging…
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Tritium (Thermal and Fuel cycle): Central to Accelerating Commercial Fusion

• There are a range of 
technical, strategic and 
commercial challenges, 
which are complex both 
individually, and when 
intertwined (system 
integration).

• Requires multifaceted 
solutions from materials 
science, to regulatory 
policy and safety, to 
training of a competent 
workforce.

Image: Baus et al., J. Fusion Energy 42.1 (2023)
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Fusion Fuel Cycle – Get in touch if you want to know more!

Keynote presentation on 
the tritium fuel cycle

SOFT 2024, Dublin, Ireland 
(September 2024)
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Unique Integrated Testing Facility (UNITY) Projects

KF and its partners are designing and developing facilities to “crack” the fuel cycle, with UNITY-1 and -2

UNITY-1

Blanket Component Test Facility (BCTF)

Located at our Kyoto Research Centre, UNITY-1 is dedicated 

to advancing the Thermal Cycle System, crucial for 

harnessing fusion's power. It simulates high-temperature and 

magnetic conditions of a fusion plant to test various power 

generation systems, employing components like a blanket for 

heat extraction, liquid metal loops, and an advanced heat 

exchanger—all without radioactive materials.

UNITY-2

Fuel Cycle Test Facility (FCTF)

Located at Chalk River Laboratories in Ontario, UNITY-2, in 

strategic alliance with Canadian Nuclear Laboratories, 

focuses on the complete deuterium-tritium fuel cycle. This test 

loop will pioneer global standards in fuel exhaust, pumping, 

and tritium handling, among other critical operations.

Together, these facilities underscore our commitment to 

accelerating R&D to support fusion commercialization.

UNITY-2

UNITY-1

In partnership with

https://www.tandfonline.com/doi/full/10.1080/15361055.2023.2176689?src=


UNITY-1: Fusion Thermal Cycle
A closer look
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UNITY-1 Facility (Kyoto Fusioneering)

Developing the thermal cycle system, to simulate the integration of the thermal and outer fuel cycle

Location: Kyoto, Japan

Thermal Cycle:

• Blanket test section (1000°C LiPb, Li,  FLiBe)
• 250 L LiPb inventory
• 4T NbTi magnet
• IH heating and surface heating for blanket 

module 
• Two heat exchangers and power conversion 

(first electricity generation from a blanket 
module)

Fuel Cycle:

• Deuterium injection as proxy for tritium
• H isotope extraction via VST, electrochemical
• Exhaust pumping from vacuum vessel (pump 

train)
• DIR testing with proton conductor pump

Materials

• Compatibility in flow conditions (up to
50 L/min via 3 EMPs)

• FLibe and Li piping material tests
• MHD testing with SiCf/SiC insulators
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UNITY-1: 3D Schematic

MHD Test Facility

Power Generation
Hydrogen Extraction

LiPb Loop

Heat Exchanger

He Loop
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UNITY-1 Progress

• Commissioning Completed: 250L LiPb
base loop operational, achieving 300-500°C 
with a flow rate of up to 50 L/min.

• Tritium Management: Construction of a 
VST-based tritium extraction system 
underway.

• Magnetic Field Integration: Testing setup 
for blanket systems with >1T magnetic 
field.

• Heat Exchanger Development: Installing a 
heat exchanger with a 140 kW capacity to 
facilitate high-temperature operations.

• Future Operations: Preparing for advanced 
material testing at temperatures up to 
1000°C.

LiPb loop

Multi-Stage

VST
Double 

Piping 

System
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UNITY-1 Progress

• Commissioning Completed: 250L LiPb
base loop operational, achieving 300-500°C 
with a flow rate of up to 50 L/min.

• Tritium Management: Construction of a 
VST-based tritium extraction system 
underway.

• Magnetic Field Integration: Testing setup 
for blanket systems with >1T magnetic 
field.

• Heat Exchanger Development: Installing a 
heat exchanger with a 140 kW capacity to 
facilitate high-temperature operations.

• Future Operations: Preparing for advanced 
material testing at temperatures up to 
1000°C.

Coolant base loop operation

Heat exchanger 

design

Blanket test 

section design



UNITY-2: Fusion Fuel Cycle
A closer look



©2022 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED.©2024 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED. 99

UNITY-2 Facility (Kyoto Fusioneering + Canadian Nuclear Laboratories)

UNITY-2 is leading the way in fuel cycle testing through the unique partnership between CNL and KF.

Location: Chalk River, ON, Canada (CNL)

Components:

• Build on TSTA’s “everything but the plasma” 
Legacy

• No plasma? No problem

• Tritium Handling and Separation

• Integrated Tritium Extraction

• Focus on Tritium Safety

• Tritium Extraction and Handling: Testing with 
real tritium (up to 10-40 g), dual storage (dU, 
ZrCo), and dual ISS systems (TCAP, CD) for 
optimized tritium processing and safety.

• Reactor-like Conditions: Mimics fusion reactor 
environments including vacuum chambers, PEG 
gases, and centrifugal pellet injection systems 
for fuelling.

• Outer Cycle Systems: Incorporates WDS, ADS, 
and DIR to manage tritium safely through 
external handling systems.

• Fuel Cycle Modelling: Dynamic modelling of the 
entire fuel cycle, including coolant and breeder 
inventory, pumps, Pd diffusers, and DT delivery 
mechanisms.

• Advanced Fuelling Capability: Capable of 
fuelling vacuum chambers at ~2.6 Pa m3/s 
under operational conditions.



©2022 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED.
© 2024 FUSION FUEL CYCLES INC.  ALL RIGHTS RESERVED   |   100

FFC

2024

Fusion Fuel Cycles (FFC) Inc.

FFC will:

• Deliver UNITY-2, fuel cycle test facility.

• Operate UNITY-2 as user facility.

• Elevate TRL of D-T fuel cycle components.

• Design fuel cycle for fusion developers.

• Supply fuel cycle components and 
integrated systems.

and more…

FUSION FUEL CYCLES INC.
Private

Brings speed, agility, market incentives, 
commercial thesis, private capital, and more.

Public

Brings licensed lab, track-record with regulator, 
tritium-handling capabilities, and more.

FFC is dedicated to delivering an optimal fuel cycle that boosts fuel efficiency, cuts tritium inventory, and maximizes 
heat transfer for power, enabling safe, high-performance fusion energy systems from design to full operation.
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FFC

First fusion power plant relevant fuel cycle test facility, in terms of both scope and speed.

UNITY-2: Closing Key Technology Gaps on a BOLD Timeline

Enablers of Success:

• Private sector speed

• Public sector infrastructure and licensing 

• Full support of regulator, CNSC

Key Motives:

• Lab-scale testing is not enough

• Need to demonstrate fusion-specific tech in 
prototypic environment now

• Tech-to-market is not the job of labs
Jul 2022

Announcement 
of UNITY-1

Dec 2022 

Inception of
UNITY-2 project

May 2023

Public 
Announcement

May 2024

Conceptual 
Design

Complete

FFC 
Incorporated

Ongoing

Prelim Design

Fuel Cycle 
Design for 

Experiments 
and FPP
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FFC

Building B215 at Chalk River, Ontario
Licensed for 100g of Tritium

UNITY-2 Progress: Conceptual Design Finalised & 3D layout in progress

Location of 
UNITY-2

• UNITY-2 fits within tritium facility operating license at Chalk River, ON.

• Current license allows up to 100g in process and 
up to 250g immobilized.

• The precious space is being carefully allocated. 
Potential user input being considered now.
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FFC

TRL

Function Technology 1 2 3 4 5 6 7 8 9

Primary 

pumping

TMP

KFRP

Fueling PIS

DIR

Membrane

PCP

MFP

ISS CD

WDS CECE

ADS WSC

Storage
dU

ZrCo

Significant advances to Technological Readiness Level (TRL) planned.
Several key tritium technologies essential for both the inner and outer fuel cycle will be tested and validated.

Adapted data from

Hörstensmeyer et al. 2018 for DEMO 

technology plus additions relevant to 

UNITY-2.

Aiming for TRL 7: "Brass board 

experiments with relevant component 

functions and tritium quantities"

UNITY-2 Progress: Charting Fuel Cycle Technology Readiness

Requires 
separate testing 
under a magnetic 
field (planned)

Improvement through UNITY-2Current TRL

https://doi.org/10.1016/j.fusengdes.2018.02.015


©2022 KYOTO FUSIONEERING LTD. ALL RIGHTS RESERVED.
© 2024 FUSION FUEL CYCLES INC.  ALL RIGHTS RESERVED   |   104

FFC

2024 2025 2026 2027

Active commissioning scheduled for mid-2026 with experimental campaigns starting thereafter.

UNITY-2 Progress: Project Schedule

Note: These are internal targets and subject to change

Major milestones achieved:

✓ CNSC confirms scope is 
within existing license

✓ Conceptual 
design complete

✓ Building decommissioning 
planned, funded, and set to 
start

Building &
Commissioning

Phase 1

Phase 2

Program

DIR & PIS

EPC

Experimental 
Campaigns

Renovation
complete

Active Com.
complete

Prelim regulatory
approval

Decommissioning
plan

Decommissioning
complete

Equipment installation

Manufacturing Testing

Achieved Milestone Planned Milestone

Prel. 
Design complete

Detailed design
complete

Conceptual design
complete

Prel. Design
review

Conceptual design
PIS complete

Partnership

Performance, endurance, failure probability

Tritium extractionRelease rates

Materials & Corrosion User facility

Commissioning

Inactive Com.
complete

JV
set up

Hazard 
Analysis
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FFC

UNITY-2 Team
A global team of over 
30 engineers – and counting!
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Tour the UNITY-2 site during Tritium 2025! (Sep 21-26, 2025)

https://tritium2025.com/


Key supporting activities
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Plant System Design Activities

Liquid blankets: liquid metal and molten salt coolants

Neutronics

Tritium transport

Thermohydraulic and 
thermomechanical 
analysis

Activities include:
TRL assessments, RAMI, 
FMEA, FMECA, SDS, I&C and 
a long list of supporting 
R&D development

See: Pearson et al., 2022
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Materials Development

Novel materials development, including silicon carbide composits (SiCf/SiC), for high temperature operations.

oTo confirm feasibility of SiC/SiC composites for blankets

oTo organize the supply chain to fabricate

oTo confirm parts can be combined to make larger module

100mm sq. 

SiCf/SiC box 

Oct.-2023

Fiber Fabric Prepreg

Curved plate

220mm plate

L-shape
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Kyoto Fusioneering UK

KF's technologies for the UK market.

110
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The UK Fusion Landscape

The UK is a world leader in fusion, supported by a 
strong national program and government 
commitment.

Key Milestones:

• Past Successes: UKAEA’s legacy with JET and 
MAST-U, pioneering regulatory frameworks, and 
cutting-edge research.

• Future Look: The UK Government’s STEP 
program (aiming for first plasma by 2040) and 
recent “Fusion Futures” funding (£650M), which 
has a remit to support industry innovation.

Global Collaboration: The UK has partnerships with 
international leaders, including the U.S. and Japan 
(fostered by KF), to enhance cross-border 
opportunities in fusion.

The UK National Programme: STEP (concept image)
Image source: UKAEA. (Public Domain).
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Kyoto Fusioneering UK: Mission and Purpose

Our UK Mission: Launching formally in 2021, Kyoto 
Fusioneering UK was established to lead in fusion 
innovation and support the development of the UK
market, by providing KF’s engineering and 
technology deployment.

• Business Development: Sales of equipment like 
gyrotrons, tritium systems, as well as engineering 
services (blanket design, etc.).

• Capability Growth: Expanding engineering 
expertise and supporting global projects to 
ensure KF’s technologies meet emerging UK and 
international market needs.

Our Purpose: Drive growth in the UK fusion 
ecosystem, leveraging KF’s strengths to support 
fusion’s transition from research to viable energy 
production.
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Kyoto Fusioneering UK: Profile, Progress, and Achievements

Active Presence:

• Strategic Contracts: Awarded projects through government 
initiatives (Supplier to UKAEA on STEP Tritium Framework, 
UKAEA Engineering Design Services).

• Collaborative Projects: Formal framework with UKAEA on joint 
R&D (e.g., blanket engineering, tritium, and power technologies).

Growth & Engagement:

• Team Expansion: Grew from 4 to 12+ staff in 18 months, with 
new hiring to meet project demands.

• Government & Industry Connections: Engaged with key UK 
government bodies, industry associations, and educational 
initiatives (e.g., PhD projects).

Local Impact:

• Sited in Reading, 40 minutes from Culham—close to the centre 
of UK fusion.
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UK: Blanket Engineering Focus

▪ SCYLLA (Self-Cooled Yuryo Lithium Lead Advanced) type 
blankets 

‒ Complete pre-conceptual design, including:

‒ Technology readiness analyses and maturation planning

‒ Safety analyses including functional and RAMI analyses

‒ Breeder blanket system design including MHD analyses, tritium 
extraction system design and lithium-lead loop development.

▪ DCLL (Dual Cooled Lithium Lead) type blankets

‒ Collaboration with UKAEA

▪ UK-led project supported by – and informing the direction of –
R&D activities in materials & component development in Japan
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Recap & Concluding 
Remarks
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Recap & Concluding Remarks

• Fusion: "Last Energy“ for Humanity? A potential power 
source for the next millennium.

• A Transformative Shift: Recent scientific breakthroughs and 
the rise of private fusion developers are redefining the 
landscape. We have undergone a “paradigm shift”; a 
fundamental change in the approach to the problem. 

• Complex Path Ahead: many organisations are focused on 
novel plasma machines, where challenges remain. KF is 
developing critical path technologies that provide immediate 
solutions while paving the way for future advancements.

• Current Innovations: KF is Deploying gyrotrons for plasma 
heating, developing key technologies for the thermal and 
fuel cycles through its UNITY program—supporting global 
developers today, also building out the next steps.

Our Commitment is "Fusion for the Future“ — we're building that future today.
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ありがとうございます

(Thank You Very Much!)

Web: www.kyotofusioneering.com

Contact: r.pearson@kyotofusioneering.com

Twitter/X: @kyotofusioneer (personal: @_RJPearson)

LinkedIn: linkedin.com/company/kyoto-fusioneering/

Read Kyoto Fusioneering’s report: 

“Advancing Fusion Technology”

mailto:biz@kyotofusioneering.com
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