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Absteact — One of the major research and development challenges on the crical p

the construction

of the world s first integrated testing facility for fusion power ge

to achieving a fusion pilot

it s demonstrating the viability of power production from fision. In August 2022, Kyoto Fusioneering launched

eneration. The primary testing loop

of the facility will iitially adopt PBLI, with the prospect of adding an additional molten salt loop, with dimensions
of around 5 x 5 3 mwih a coolant inventory of approximaiely 100 1. To be completed in 2025, this faciliry will

demonstrate (1) heat extraction from a mock-up blanker,

(2) high-temperature heat ransfer and exchange, (3)

electricty generation from blanket heat, and (4) hydrogen isotope extraction under commercially relevant

conditions " 0 be completed in time for the first-generation demonstration fusion plants. This faciliry is named
[

INITY, standing for Unique Inte

ated Testing facil

Keywords — UNITY, fusion power plant, power system, balance of plant, blank

itY 1o symbolize the integrarion of all eritical componens

Note — Some figures may be in color only in the electronic version

I. INTRODUCTION

Following renewed focus and drive to realize a new
tanding public programs and

energy source, both lo

SE-mail: takeda.shutaron. 5
TUNITY Tashi Sugiyama, Yoshinao Matsunaga, Nao
bttt ol g N
Nakahara, Panl Barron, and Keisuke Mukai
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upon i auy way

recently established private fusion enterprises are now
secking new and accelerated commercialization paths to
develop fusion energy. One of the key challenges on the
eritical path to achieving a fusion pilot plant is demon-

strating the viability of net power production from fusion
Ramping up the Technology Readiness Levels (TRLS) of
the components that make up the overall power plant
system outside the fusion power core (teactor) is itself
4 pressing need

Most notably, none of the functions of a tritium
breeding blanket have been demonstrated under fusion
reactor-relevant conditions yet. There are potential risks,
such as problems around lithium burnup. low electricity
conversion  efficiency, and high beryllium usage,
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FAST: Japan's Fusion Power Demonstration

Overview:

A public—private consortium aimed at delivering Japan's first fusion electricity
demonstration plant by the 2030s. Launched under Japan’s new fusion strategy,
FAST accelerates the path from advanced R&D to commercial-ready power systems.

Fully integrated demonstration with:

~T00MW output power

High-field superconducting magnets
Blanket & heat extraction

Closed fuel cycle

Industrial-grade systems

© 2025 KYOTO FUSIONEERING LTD.
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FAST: Japan's Fusion Power Demonstration
Proven expertise and supply chain from JT60SA, ITER, and UNITY Programs

Constructed the world's .
largest tokamak, | %
JT-60SA fif

<

UNITY-1

© 2025 KYOTO FUSIONEERING LTD.

Manufactured key
ITER components
(e.g., Gyrotron, Coil,
Diverter, Cryostat)

UNITY-2
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We Go Where Needed to Build What's Needed
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America Ltd.

KYOTO
ro FUSIONEERING
U.K. Ltd.

KYOTO
ro FUSIONEERING
Europe GmbH

& FUSION
FUEL CYCLES

Tokyo, Japan;
Kyoto, Japan

Seattle, U.S.

Oxford, U.K.

Karlsruhe, Germany

Chalk River, Canada

tKF is a contributor in a larger
private-public consortium.
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Learn about our R&D activities
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