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Fusion Energy Market: A Snapshot fe 5 Zoneerme
Ja—Carvomigld, TRILF—ERELUEICIRE->TLS,
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Experimental Plant Demonstration Plant Commercial Plant Mass Deployment

Public: 35-50
# of Plants Private: 20-25 5-10 2-5 per year 30-50+ per year

Per Plant budget 100-1,000 M . i i
(M USD) (ITER: 20B) 1,000-5,000 M 1,000-5,000 M 3,000-5,000+ M
Market size 5,000 M 30,000 M 15,000 M per year 150,000 M per year

(Global, M USD)

Continuous operation

| Commercial
EXPf(f"”Tentalf Integrated testing Cost reduction Continuous
) verification o
Major Challenge conceptual approach Heat extraction Efficiency improvement technology
improvement

Tritium breeding
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Fusion Commercializagion in 2030’s fe 5 Zoneerme
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Now 2025 2030 2040 2050
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Energy
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Commercially

Commercial :
Viable Mass

Plant

Deployment
e e — I —

~w - zap enERoY Experimental Pilot Plant?
o first light Experimental ?
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Selection will occur next [ (Y —
-while the market continues to grow

Ja—o a3 ot ERHELZ I —XICADSTLS,

Natural Selection
DEMO Plant

CTFusion Inc.

Horne Technologies Electric Fusion Systems, inc.

TAE i
Technologies NK Labs, LLC Renaissance Fusion
First Light
Fusion
Deutelio
AT Princeton Stelarators nc.
ealta Fusion
(RPN ot Faton Syatamte Xeimer Energy Inc.
HelicitySpace Corporation
2025
1992 2002 2006 2009 2013 2017 | 2019 | 2021 <2027 2027-2035 M
ass
P P S Y S YU YU YU YU Y Y— Y Y Y Y— Y ) Depl ¢
eploymen
1998 2003 2008 2011 2015 2018 2020 2022 ploy
Hislop Exerey 510 companes will Winners proceed to
Crossfield Fusion Ltd be selected and e
Ceneral Marvel Fusion commercialization
Fusion o . proceed to DEMO
Type One Energy Group
Magneto-Internal
R Fusion Technology Inc.
Rt Tokamak Energy Ex-Fusion / Focused Energy
Systems Helical Fusion

NearStar Fusion Inc.

HB11 Energy
HyperJet Fusion
Corporation

ZaP Energy \

The Cambrian period for fusion Fusion Commercialization
Prototype or Experimental Plant Commercial Plant
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Kyoto Fusioneering Company Profile 0o < Tonezrme
SHBE—RARRI— 7y 7

Founded: Oct 2019 ’
($80M+ 1221& 1)

Funding:

INVESTMENTS

JAFCO  (Eeem

s Mitsubishi Corporation
:@:M:Tsu:&co. (®) MUFG
SMBC 4O KANSAI

ELECTRIC POMWER COLINC.

Shareholders: A€ o \® DBJ

=Y ‘s

Location:

Employees:*
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Kyoto Fusmneerlng offices and busmess
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e Location and count of fusion startups
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Kyoto Fusioneering provides fusion supply chain
Ja—9avIRIF—ICFERETERELGY IS/ F—UNRE

Other fusion companies focus on developing a power-producing fusion reaction...
Blanket Heat
Exchanger
O lSteam
\ \ \ n, etc.
™ - !
‘ ! ‘ ‘ Blasma Fush_)n
\ ' \  Heatin, Eae iy .n =ﬂ D %
Y :
" . n Turbine
‘ : l : -4 Coolant Generator
G.yrotroné _g Divertor Condenser
,E Helium ash
3 pumping

Sea Water
D Extractor
DT
Return

... KF focuses on key fusion power plant integrated systems and components,
principally: plasma heating systems, power production, fusion fuel cycle.
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Key Systems in a Fusion Power Plant 0o < Tonezrme

WRE. HAOFELGHEIX TS XATHLICHEN N EDONTLSA ...

Heat injection 1stloop 2 Joop Power generation /
conversion cycle —
Gyrotron Blanket . Heat d 0
| sorscmrun- Coolant Piping Exchanger 2 loop sys Power gen sys ‘z §
Waveguide [} ;
H2 gen sys 3 <
Diffusion (7}
. . VST =3
Plant Engineering NEl > Pump Heat utilization sys
& Plasma
Component - . .
supply Magnet control ~— % Tritium Breeding > Tritium breeding/extraction
o Fuel cycle
TF Coil Tritium recovery  —p —> -n
PF Coil Central c
Solenoid L ol
q (2]
T sotope Trace Tritium recovery Divertor / S
Cryostat Divertor Bin -»> Separa't)ion o Exhaust Gas Sys o
_—> Gas detritiation »
<
n
&
o
System Key Moni Heat extraction/Power generation control 3
Operation Plasma control D_tlfsigln Cosntrol ;;'stor
P o0 = Fuel control (Tritium/Deuterium)
Design Layer

Safety engineering / monitoring

Construction Plant Planning / Regulation & Licensing / Fundraising
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Kyoto Fusioneering

R 71—

Heat injection

Gyrotron

Plant Engineering

's Capability and Coverage
-7

Waveguide

) 0DT721—23 T35 i

Power generation /
conversion cycle

2 loop

Heat
m = Ioopsys
Pump

1stloop

Blanket
SiCf-SiC/RAFM/V-
alloy

H2 gen sys

Heat utilization sys

Vacuum/Vessel

&
Component - q .

B Magnet control 4 .. Tritium breeding/extraction
_ - st:;r':; Fuel cycle

Central

Solenoid
Sotone Trace Tritium recovery Divertor /
Cryostat Separation Exhaust Gas Sys
Key Monit Heat extraction/Power generation control

lonitor
. Plasma control Control Sys
Operation Sys - .

Fuel control (Tritium/Deuterium)

Design Layer

Construction
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Safety engineering / monitoring (KF will lead core design of plant, such as tritium safety design, monitoring etc)

Plant Planning / Regulation & Licensing / Fundraising (KF will lead initial core plan of plant building)
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Product & services [ (Y —
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Fuel Cycle System

World-record high-frequency (236 GHz) 1,000°C heat management with advanced Innovative tritium fuel cycle design
High power, high stability, high efficiency materials SiCf/SiC (nuclear: ~300°C) (Direct Internal Recycling)
9.5T magnet, root-sound superconducting Tritium (fuel) breeding blanket, heat exchanger '(I:[rrll'illlljjrr?] ?;Crlncljg:itslrelupmur:sg)sport equipments
material (under fabrication) Plant for hydrogen generation from biomass
. . . ) and carbon fixation from fusion Cutting-edge tritium separation systems
World-leading engineering service and
support Next generation high efficiency power cycle
engineering (high-temperature helium gas
turbine)
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Taking a Collaborative Approach fe 5 Zoneerme
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.;f Karlsruher Institut fiir Technologie

C CFE el Y OAK RIDGE

UK & EU ]
. National Laboratory US & CAN

Lithium SiCf/ —

NNL
:3" MATERIALS CF;;L Il\_/iIEllg

RESEARCH
A‘Q FACILITY
Li Sav_annah River
Laboratorio Nacional Material ISS National Laboratory*
‘ de Fusion
Ciemat ®

LiPb Plasma

.
Molten Salt Material ‘:9 Los Alamos

NATIONAL LABORATORY
/ ‘ MHD
/ e Blanket Li
b" : (wall)
6 ( " FLiBe
PR - Lithium SiCf/

- QST - i
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Business of Kyoto Fusioneering: enabling technology e $Bonzsrnc
RE I 2—2a3=F7U2JI2&B 72— 3 VEMTORS

Blanket Heat
Exchanger

\ : ) Steam

‘. Fusion
\ | Plasma X
| \ | Heating o oLy . =E D %
A5 Turbine
‘. Generator
\ \
y \ - .
Gyrotrons __f_f Divertor Condenser
E Helium ash
3 pumping
Sea Water

Extractor

D
DT
Return

... KF focuses on key fusion power plant integrated systems and components,
principally: plasma heating systems, power production, fusion fuel cycle.
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https://kyotofusioneering.com/en/news/2022/07/06/768

UNITY-1 Facility

REBIT2—23=F7 I TICLHITRILTF—EHERF

Location: Japan (under construction) .

KYOTO
r. FUSIONEERING

Thermal Cycle and Blanket System:

| UNITY-1 (under fariction)
| Japan

© 2024 KYOTO FUSIONEERING Ltd. ALL RIGHTS RESERVED.

Blanket test section (1000°C LiPb, Li, FLiBe)
250 L LiPb inventory
AT NbTi magnet

IH heating and surface heating for blanket
module 30x30x70 cm

Two heat exchangers and power conversion
(first electricity generation from a blanket
module)

Fuel Cycle:

Deuterium injection as proxy for tritium
Tritium 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

Confidential | 15
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UNITY-2 Facility mag 5 2 — S 3 =7 1) 52 £ 2 8RHY 1 VLB
Focused on demonstrating fusion power plant relevant tritium fuel
cycle technologies in an integrated fashion

LiPb
Light Gases (D,T,He..)
Water

*5 *6

Neutron
Source

w R

Gas-liquid separator

Storage1 for D&T
{du)

TMP.

. Storage2 for D
3 (ZiCo)
T g T
ﬁ Lo Buffer Tank
LAl

VST E

[] Buffer Tank forD
Glow " Buffer Tank for T
discharge for DT . Catalytic —**§
-
Vacuum Chamber Ezzmr:ﬁa
Turbo —ﬁ—» *6
Molecur s E] N
r.lf‘,;l“‘,‘; Purifier 7
1SS Storage3for T Tank Cold trap
o (zrCo) Distillation
Pallidum Diffuser Electrolysis column 5% heater
"3 Cell | | Electrolyzer
2 —
Roughing Pump Air b 4
Roughing Pump _1_ I C:]
UNITY-2 (desi | C_—5
- " Di Tank
(dESIQn underwaY) Catalytic Reactor Coldtrap Roughing Pump ump Tan
Canada
2023 2024 2025
Initiation: Procurement: Installation:
Design and individual Key systems and Integration of systems.
component testing components Planned commissioning

© 2024 KYOTO FUSIONEERING Ltd. ALL RIGHTS RESERVED.

Location: Chalk River, Ontario

i+l

= Tritium Extraction System to be tested
with Tritium (~50 L Li-Pb loop)

=  Fusion Plant conditions for vacuum
chamber (including PEG gases)

= Dual storage system (dU, ZrCo)
= Dual ISS (TCAP, CD)
= Quter cycle included (WDS, ADS)

= Centrifugal Pellet Injection

Components:

Tritium:
= Under review, 10 to 40 g inventory

= Fuelling of vacuum chamber
at~2.6Pam3/s

Modelling:

= Dynamic fuel cycle modelling
= Coolant/breeder inventory

= Pumps, Pd diffuser, getter beds, DT delivery
mechanism

Confidential | 16



Recent Fusion Programs: s & D #% @t & HiH

Funds raised

Type of reactor

Power plant
concept

KYOTO
® FUSIONEERING

blanket

Commonwealth

Fusion Systems |MA’ S

$ 2,000M

Tokamak

ARC
reactor

FLiBe

okamak Energy IOxford, UK

250M

Spherical
tokamak

ST-E1

Li/Agnostic

SA/

Focused Energy Igermany

82M

ICF (direct drive)

SuperNova

Li/Agnostic

Realta Fusion I\NI, USA

12M

mirror

HAMMIR

Agnostic

cimer Energy  [CA, USA

12M

ICF

HYLIFE-III

FLiBe/Agnostic

aP Energy WA, USA

208M

Z-pinch

LiPb

ype One Energy WI, USA

30M

Stellarator

Helion Energy I\NA, USA

S7TM

FRC

Polaris

General Fusion |BC, Canada

300M

Acoustic
implosion

Yes?

LiPb

UKAEA STEP |UK

222M

Tokamak

STEP

Li/Agnostic

550-600°C

90M

& & & | B |B|RR| B | B &

not specified

Yes?

LiPb,Li,FLiBe

500-

1000°C



I KRS D55 E &3R8 ® FUSIONEERING

Private programs have weak points.
HEDRKBEEZMEICITBAEICEYZNIONRH S

« Designing nuclear compatible devices and plants

« Material qualification for nuclear testing

* Regulation, license and safety

« Supply of special materials (tritium, lithium-6, Be, etc..)
« Waste disposal and tritium emission

* Public understanding and acceptance

© 2024 KYOTO FUSIONEERING Ltd . ALL RIGHTS RESERVED , CONFIDENTIAL 485



Fusion Nuclear Technology and ppp
I ® FUSIONEERING

ERIHBATEITHIEEAIL L 7% L FusionD iR E
« Nuclear technology is week in most of private programs

« Demands for Fusion Nuclear Technology appears
significantly earlier than private programs (~2030 for DT!)
« Previous programs do not take private activities into account

« ...Thisis the time to reconsider the public programs to involve
privates.

. Effective private-public partnership is the only way to make
Fusion energy possible
....and respond to the world expectations for the real innovative

TO FUSIONE%Qd%Lr;IgTXST EEEEE . CONFIDE&‘H@&T\H&\I}QQ



KYOTO
r. FUSIONEERING

2 - &
: o e B = -
- ’ r

. dhankyou="-": . & " -

O_ - g ...A‘ i : ‘. . . ‘
5 = - — : - o 2 = " v

& - rn

3 - e - - 2




