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THE PROBLEM emerald horizon %‘

The ProblenRiskNeedAnalysis

) Instabilities due to weak power
H grid expansions

RISK

Deindustrialization

RISK

RISK RISK
Popular uprising Transuranic nuclear wast . ‘ Volatile renewables
()
RISK a

Chain reaction

RISK

Oil based transportati 3 e

RISK w . «:“;ﬁun:

ol
o

R | S Koss of critical

infrastructure

Coal based heat 4
production

RISK

Climate change

¥ all theseRISK$ould be avoided with ONE solution!

2



THE PROBLBEMSOLUTIONCompact, Safe, Profitable

emerald horizon

No chain reaction Zero CO2 emission

Criteria for a Solution

No risk of explosion Nonvolatile energy

No meltdown risk No large powerlines

No Plutonium or Uranium 235 High power density

No rareresource dependency High profitability with global impact

Secure energy supply Low landise requirements for systems

No uncontrolled nuclear waste > 100,000 ye& Affordable high temperature heat > hydrogen or electricity

+ USRY O wélfect 5 " tdoog 69 AONRADTUr

e
—_—
T




THE CONCEPT emerald horizon @

'We have an energy source that could last for thousands of years, be safer than current nuclear po\

A

ADADOéYD NwWapkrbidk DUU FEeUUDd

en
SCHWEIZ (

: S - )
FRANKREICH “ i

Large Hadron Collider
am Cern

27km 100kim

Carlo Rubbiblobel Prize in Physics 1984,
CERN Director and creator oEttergy Amplifiepncept

>> 2019 ADEAccelerator Driven Energy Source



THE CONCEPT > ADES > SERIES PRODUCTION emerald horizon {5
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THIS FUSION IS THE SOLUTION emerald horizon £

THE FUSION OF THE 4 RELEVANT FACTORS OF ADES

S Sl
S S
AN ™S S — =

[ No Plutonium and Uranium added
>> no transuranic waste

'~/ No critical chain reaction needed
>> no risk of explosion



ADES & ThoriuniPowerful combinationEnergy equivalent

OIL vs. THORIUM (Th) e g
2.800.000 x . oL =

OIL:  Barrel = 2.800.000 pCs. /~ THORIUM eneryy. I
m = 360.000.000 [kg] m = 440 [kg] V = 44L ~ 0,3 Barrel

E =4,4 [TWh bl . E =4,4 [TWh]

Thorium & ADES




EXECUTIVE SUMMARE

emerald horizon @

The Scalable and RiGptimized Solution for EEree Energy

( 1) oNiOFF switch
A ADES hagpassivesafe ON/OFF control unit

Alpowered optimization
8 A ADE$verages Ad adjust its power outpasised on the installation location.

A ADES thereby ensupptimal performandgediverse environments

No traditional nuclear waste

A 80%of thorium isonvertednto energy. Even the remainder contains raw materizés thareused
No final repository for nuclear waste is hence necessary.

A ADE®roduces 0% transuranicwasty ~ Lt wyUon] wWNg r DFYwn] wNg ! N

€ \ D Al WN éncC : wi] WNg * LAoFn éuU
(AWALDéd FeUUDrd 1

1
X ADES module: 25m1W( 20 years

a
A It only produces radioactive fission products with shdistersalf

No chain reaction - I——
B

&i A ADES rurssibcritically " B "
) L

A When the injector impulses the thorium, it causes a rebatino critical chain reactiamaking
ADES much safer than conventional nuclear power plants. =t [ [

A Zero explosion risk sirthere is NO overpressure and NO water / steam.

Minimum maintenance
A The final ADES moawiltnot need to be servicedtinuously. .. can be combined

A ASafety Security Environment Softwikensure safe control. to create the largest system in the world!
A No refueling required for 20 years



SEVERAL USE CASES FOR ADES

emerald horizon @

UPGRADE of conventional
& nuclear power plants

ADESMULTIPLE USE CASES

ADES enhances wind, water and solar
energy by giving them stable

; ; e : roduction as well
ADES ideal for hydrogen production ADES for critical infrastructusprotects life P ADES modules can replace conventional (Oil | Gas |
1 = ADES modules can make a hospitsustaining %‘( and risky nuclear power plants. The infrastructure car
B Iy ' v - i.e. used without energy from other sources ' ﬂ ' still be usedthe modules only enhance the existing
E __ - ldeal for military base as well ﬂ ﬂ plants

“. Ship propulsion

2C-year term without refueling

ADES for enerdgtensive industries

ADES can be installed directly E
at industrial companiesthat -
have a high demand of heat,

hydrogen or electricity

ADES modules can be
integrated into the existing
grid and supports its

stability

ADES can be installed at
any gas stations to make
e-mobility charging
possible everywhere

ADES can be useddata
centresto support Al or other o
critical infrastructure directly ADES can be used as a redundant electricity ~ADES can be brought to any

support to make the conversion to carbon free  place in the world at any tine  ADES for desalination\\*:f))
real estatepossible 1ADES = 10.000 households eémerging markets e.g.



emerald horizon @

Megatrend AbMany companies are
investing in SMR now

@



ADES TECHNOLGBEXYIndation

C LIQUID CARRIER

& ENERGY/EFUEL C HIGH TEMP
W. \:.' :
;rHORIle‘Kwﬁ MIOLTEN SALT REACTOR
HORE! OAKRIDGE 60s i

Germany 1983-89

] .
C SHRINK ACC A D S C GEOMETRY
- ; 3 ‘ : | . ,

*‘tm%_y accelerator driven energy source
WAKEFIELD 5 FUSION
CHIRP 2010+ C SIZE OF REACTOR CELERATR =» HEUREKA . ITER 50s+

NUCLEAR SUBMARINE ACCELERATOR AMPLIFIER
CERN 50s+ Carlo RUBBIA 80+90s

11
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ADESR&[DProcessAll componentarealreadyfunctioningindependently emerald horizon @

PROTOTYRBELREADY UNDER CONSTRUCTION

+ First ADES analogue
prototype illustrates basic
principles: with injection
(from left) energy level
increases (represented by
green lightmo injection:
immediate shut down,
which is the significant
difference to the self
sustaining chain reaction
in recent NNR=even next
generation NPPs (version
3+4) are based on chain
reaction. ADES nuclear
energy generation is
fundamentally nesmo
criticality because of
external neutronic control
WITH ENERGY INJECTION
(Particle Accelerator) .

CIRCULATION PUMP UNIT ?THERMAL OUTPUT

\ HYDROGEN GENERATION

HEAT EXCHANGER

ENERGY INJECTION

CONTROL UNIT

THERMAL OUTPUT

2021 R

isotope distribution in salt

CFD/FEM simulation for HX energy distribution in torus B

12



SERIAL PRODU@bBMWh) - 20-year term without refueling

emerald horizon @
POWER OUTPUT HYDROGEN OUTPUT =
=== , ) -
|
> ~ }
Ll [rm———uay | e
1 H., ~——___ HYDRO MODUL
A HYDROGEN GENERATION
‘ . ,| CONTROL UNIT
~ . V4 ON / AUTO / OFF
e e 4 1 | & l‘.
sl ) =i

= '*‘ "R —

"l
L
" -

______ 3 R
POWER MODUL . 4 = Py
POWER GENERATION ‘ ’ 40 CONTAINER

WITH SHIELDING

HEAT EXCHANGER
2ND LEVEL ‘

HEAT EXCHANGER

1ST LEVEL

AMPLIFIER

1ST LEVEL

ADES© - AMPLIFIER

13



ADES TECHNOLGKxelements

emerald horizon @

Energy Generation with NO CARBON EMISSION

Al FEEDBACK CONTROL

ENERGY DEMAND & SUPPLY ENERGY DEMAND

SolutionA(Acceleratorp(DrivenkE (Energyp (SourceADES E ¢ oAL % p | o

—)

A No Carbon emission / Gfg aEaaS: Energy as a Service

A Up to 25 MW of nonvolatile powewgrid integration viaALstor& Al

A Selfsufficientfuel supplyfactory fill last up to 20 years (no refill required vs. OIL | GAS | COAL | WOOD | URANIUM)

A Intrinsic safetyenergy harvesting with ADES based on Thorium (100%gritioal §SafetiKey #1) with ON/OFF button (Sééstyt2) Integrated Unit

A No classical nuclear waste, just small amount of fission pragiucts Yt é n Uwdén) A ) LD ~twyon] wWNg ! NDG) A] WNg : wid] WN o6d r I

14



HQ & TEAM &-Tizvelopment for serial production emerald horizon £&

OFFICE TOWER and R&D EMERALD HEADQUARIEE&ad&DD& serial production by VDL

Lo O St
N — ' 4,500m2 s00m2 & Sfigure
valuation

. SE = Laboratory |

8-figure
raised capital
and loan

I
wr! T S
mnnuuu

~
Soo
-

-
-
.‘,F~-'__

T-figure
grants

% 8patents
(directly or
indirectly access)

37people + VDL MULTI TEAM
(internal & external) Exgleetds are: electrical 3 outron
mechanical& chemical engineering, nuclear accelerators

physics, LASER & plaghgsics (cancer use case)
thermodynamics, mujthysics simulations

15



RnTnl2ooperatiorwith VDLgne stop-shoppartnerincl. manufacturing

emerald horizon @

0 VDIGroemsADES®ooperation
partneris a Dutchhightech
industrialeadeispecializingn
advancednanufacturinfopr
semiconductorserospaceand
energysectors

o VDlplaysakeyroleinnm . .- &
lithographyor ASMlaccelerator nm-lithography
componentsandsatellite
technologiesieliveringiltra
precise highendengineering
solutions

o Withcuttingedgeexpertisan
mechatronicgprecision
machiningandsystem
integrationVVDlis the perfect
partnerfor Emerald Horizon.

16



ADE$Serial production earlier than many other SMRs

ADESR&D PROGRESS

@M @I_n/

Needs analysis Project
and concept development
and financing

b G

@I_n/

A Team

A Partners
A Office

A Laboratory

2023-2024

Construction of the BNCT Transition of ADESompletion of Completion of
prototype components market prototype to ADESlemonstrator ~ demonstrator
ADES ar@ALstor¢ ready demonstrator CALstorand ADES and
R&D partnership (possible to- Faster than  transition to seriatransition to serial

FUﬂ dl ﬂg Greater than expected order now) expected @ VDIproduction @VDlproduction @VDL
1 1 1 H
Foundation Financing round 1A Financing round 1B Financing round 2A Financing round 2B Green bond to Expe(;ted |P_O
(prototype NES &  (prototype ADES) Larger than expected (for strategic financesserial production (depending on ideal
contracting ) partners only) CALstor¢later ADES marke; (2:0n)dl'[I0nS
+/-2yr

17
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Reasons for high profitability emerald horizon @

low ongoing costs

20-years no refueling

(Thorium is inexpensive, nearly no
staff onsite necessary, no CO2
emission costs, ideal for the

HiG)] Cy w

ideal from a regulatory affair
perspective

low constructionosts through serial production

constant energy productioradjust its power outpeised on the actual need

high energy densityd high availability of THORIUM
Fastmarket entry through contracting model

18



SMRHUGE MARKET POTENTIAL

ADES UNIQUE no transuranic waste & no chain reaction risk emerald horizon @

COMPETITOR COMPARNGIN EArm T

ARC Clean Saint John, Metallic

ADESovers all 7 key areas Ty T T
y CAREM CHEA! Buenos Aires Argentina 100 326 Thermal U0, pellets
ACPRSDS CoN? Shenzhen China 200 INE Thermal U, pellets
CNNC and Hainan )
; Chi 385 3195 Th | LlszEHE!s
Technologies with a development horizon of 10+ years that have been made e Podeee | - — — The""al —
visible (press releases, databases, platforms) and are serious competltors tO | GeHitachy | Wilmington, | ’
ngt u
Hitachi-GE North Caralina nited States 870 287 Thermal UD, pellets
Emerald must show affinity in the following categories: -
) ) Hermes Kairos Power E:II';;“I"'E United States 3s 585 Thermal | TRISO pebble
1. High energy density — —
) ] SEALER-55 Reactors Steckholm Sweden 140 432 Fast nitride
2. Liquid salt transfer technology Stable Salt <ot Joh
Reactor - Mottex Energy NEWIE-run_w: | Canada 750 590 Fast Molten salt fuel
. Wastebumer
3. High temperature technology (3GQ0 P _
VOYGR MuScale Power Oregon United States 250 in Thermal U0, pellets
4. Scalability for energy source and storage Aurors okto | Sunnyvale, | o . 00 ot Metaliic
California U-Zr allay
5. Modular mechanical engineering solution with potential for indusfffaftere "8 panchesier | Doied 1358 325 Thermal | UO, pellets
. . KLT-405 Rosatom Moscow Russia 150 316 Thermal U0, pallets
series pI‘OdUCtIOH RITM-200M Rosatom Mascow Russia 190 Ery Thermal LD, pellets
. . RITM-2005 Rosatom Maoscow Russia 198 318 Thermal UD, pellets
6. Energy source and/or storage for nuclear energy without chain reaction . = sefewe, | oo o 00 - Metallic
Washington U-Zr allay
7. Primary energy source thorium (no uranium or plutonium) HTRPM U;"E;E :E‘i:: China =00 =0 Thermal T““T';I'::“'E
MMR Nuclear Washington United States 15 630 Thermal prismatic
. . . United TRISD
There are technological competitors, in the segment of SMRs (Small Mwtlular  Uence  StokePoges i 0i 19 ™ Themasd prismatic
Reactors) to which Emerald's ADES can be partially assigned, in indiyjgual Westnghouse 55,3,";7; Urited Statos . - hermal .
areas, but none that cover all 7 areas described above. =
XE-100 X-energy :zcnkﬂlrlz United States 200 750 Thermal -m:

Source: NEA Small Modular Reactor Dashboard, 2023) 19



ADES: NEWSPAPERS | TV | RADIO | CONGRESS | ADRESS

KLEINE

ZEITUNG

Steirischer Investor will Atommull Green Future | Innovative Wege zur
zu Strom machen grunen Zukunft
von Roman Vilgut | 08, November 2019 Redaktion | Apnil/Mal 2021

I)iL‘ Presse DERSTANDARD

Thorium-Reaktoren: Gefahrlich

Suche nach Alternativen -

Kann Thorium bei der Energiewende
oder Zukunftstechnologie? helfen?

Redaktion | Mai 2022 Redaktion | August 2022

‘iifovaron

THE REDBULLETIN
INNOVATOR

Redaktion | Mbrz 2023

0 Naron Yoggenoder

© Klerrem Schand

future
e

—Z

Grazer Unternehmen will einen
besseren Atomreaktor baven

Redaktion | September 2022

Grazer Firma bastelt an
Atomkleinkraftwerk

Redaktion | November 2022

ORF Radio
Radio Steiermark,
Journal vom 16.11.2022

Redaktion | November 2022

emerald horizon @

e () UNDRR

fice for Disaster Risk Reduction
T
U

IMPRINT
Emerald Horizon AG L
KartHubefrGasse 15 s P I R l T QL

Emerald Lab Building START_UP

A-8041 Graz
AUSTRIBuropa A W A R D
Tel: +43 316 574648 | )
E-Mailpffice @emerattiorizon.com Redmiediiei
Company register numdeN517877i

Commercial Register Couandesgericlitir ZRS Graz 20



mailto:office@emerald-horizon.at

7 USPsSUMMARY emerald horizon %‘

1. The ideathe conceptone universal energy module for several ™™
use cases with clear benefits compared to competitors ensures .. !
exponential growth and clear benefit for the environment """

2. The brains 37 expertssoon more than 100 with over 1,000 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
years of total experience & partner network - -

serial productionless than 10 kg of Thorium meets the annual "

3. High availabilitin the near futuremodular design prepared for ~ woo “ ‘

energy demand for 10,000 households. 20.0% Ll
FAST MARKET HIGH 4. H|gh Safetmcce|erator drivemo chain reaction, no " 0 50 100 150 200 250 300 350 400 450
ENTRY SAFETY plutonium, no risk of explosion, no risk of meltdown, significant
reduction of isotopic hydilfe. HEE s

—_— : G=)
‘"’%v acclerator driven energy source M
P s ¥\" )
:

f-J_

MARKET POTENTIAAROLUTIONTEAM

21



EMERALD HORIZDRCHNOLO&YALStore 7
emerald horizon @

Coming
SOON

CAlstore

22



ADES SUPPG@KRALstoreliquid salt heat storage

emerald horizon @

CALSTORERA 5 MWH MOLTEN SALT ENERGY STORAGE SYSTEM

caLsTORE

CALstores a 5 MWh Molten Salt Energy Storage System to balance energy overs
required demand.
It is not degrading, affordable and scalable:

7a
Y !
N

gverald Horizof

CALsTORE

A The system maintains stability in lmethand high temperatarenditions.

A As salt has a high energy dei@iystorstores large amounts of energy (5 MWh) €
which can be released when needed

CALSTORE

g high temperature liquid-salt energy storage system

The system entirely watefree eliminating the risk of vapor pressure or detonation PN
gaS reaCthnS " ik aearsn  Modulare high temperature-

liquid-salt energy store

A Abundant, cheap, and well availablélsali®tassium nitrate and sodium nitrate are 20252028 PR roec mumber 0554
used. These salts have the capacity to store substantial amounts of energy in a
minimal space. . T S

A The configuration is adaptabhgt mixture, storage capacity and temperature range)
depending on the specific energy input and output requiremestalability of the
systenensures masgroduction.

A As the system is not degradimgstorage capacity remains constaat the life
cycle and requires only minimal maintenance. ' — =




TECHNOLOGR&D store_battery

0 TheCALstore_batteigthe smallesunitof
the cellulasystenreachingutfor
scalabilitandmodularity

OUTPUT

RETURN RETURN

o Containeintegratiorwillbefinalizedn
2025xupto 40CALstore_batteripsr 20ft
CALstore

o Energynputandoutputviaheattransfer
throughtheHX (h2h)dditionallya power
to-heat(p2hjunctionisintegrated

0o EachCALstore_battergnstoreapprox1@®
kWhof energy withexchangeower
capacitieof upto 20 kW

0 Aheattransfersystems currentlyin
developmeratsa closedloopprocess»
supportindi2h, p2h, and h@pbsystems

Salt Mass Salt Latent Heat Specific Heat Capacity Temperature Temperature
Liquid J/kg K Lower Limit Upper Limit
?

1443 "Y + 0.86("¥) 225°C 500°C
i

526.95kg 116 k/kg

24



ADBNCT 7;

emerald horizon @

Emerald Horizon, together with its partners, offers the most
Innovative cancer treatment:

AcceleratoDrivenBoronNeutronCaptureTherapy

Available
NOWI!

M E [Rech
AD-BNCT

25



ADBNCT

World’s only IAEA-compliant BNCT beam

Low energy & high current (30mA) provide attractive performance features

* Short treatment times ~20 minutes

* Higher patient throughput

» Better patient experience and comfort
Designed with uptime & serviceability in mind .
« Uses proven industrial technology

. DC accelerator is robust, reliable & endurance tested

Proven technology

BNCT has a higher RBE and can be delivered in fewer
treatments compared to other forms of external beam
radiation oncology

emerald horizon %‘

AVAILABLE

Pub. Noc: US 20210272716 A1
Pub. Date: Sep. 2,202

. United States
.= Patent Application Publication
Park, Jr. et al.

FOR ORDER

‘ CTFscanner

BNCT is a compelling modality for cancer treatment

[ (8

g e
Low Treatment Safe Operation
Frequency Safe for staff, negligible
Tumor eradication may be radiation risk
possible in as little as one to
two treatments

s

High Throughput
With the use of image-guided
patient positioning

G

Cost

Installation and treatment costs
are a fraction of proton therapy or
carbon ion

4- r_"
S [7-:" ..r..

o)
@

Photon Radiotherapy ~ Proton BeamTherapy  Carbon lon Radiation
(X-Ray & Gamma Ray) (PET} Therapy (CIRT)
Approx. Number of 30
Treatments 2 40 20
(Fractions) 15-20 for H&N
Relative Biological
Effectiveness® 58 10 R 80

Minimal Downtime
Approximate 30 minutes per
session treatment time allows
for treatment of more patients

Footprint
Comparable to current
radiotherapy
installations

Clinical Proof of Concept
Approved in Japan for head &
neck cancer

Strong Reimbursement

Potential
In comparison to per session
rates of other comparable

treatment types

26



ADBNCT

-

emerald horizon @

ADBNCTCancem herapyithADES echnology
BasicBoronNeutronCaptureTherapy(BNCTis a targetedcancertreatmentthat
relieson the accumulatiof bororl10isotopesn tumorcells Thesecellsarethen , _ _

. . . . . . . BNCT requires use of a boron delivery agent Boron delivery agents enable targeted cell death
irradiatedwith low-energyneutronstriggeringthe productionof high-energyalpha and tumor irradiation with safe neutrons with minimal impact on adjacent normal tissues
particleswhichselectivelylestroythe cancercells

Originallyproposedin the 1936, early BNCTirials faced challengesiue to the
relianceon nuclearreactorsas neutronsources limiting both accessibilityand
precisionHoweveradvancements boroncompoundandtargetingmethodshave
significantlymprovedumorcellselectivityleadingo bettertherapeutioutcomes
Morerecently the integrationof compactparticleacceleratorss neutronsources

* L-BPA
* Approved in Japan in 2020
* Head and neck cancer

hastransformedNCTnto ABBNCTeliminatinghe needfor largenucleareactors °
ADBNCThas madetreatmentfacilities safer,smallerand morepractical enabling Tusoris iradisted b
. . T safe noutrong General requirements for boron delivery agents
decentralizatioof thetherapyandbroaderccessibility @ Lwithsstordsy
EmeraldHorizon with its expertisein acceleratodriven systems(see ADESa ® bt et e
L s i v i (3) Relativelyrapid clearance from blood and normaltissues,and persistence in tumor

for at least several hours during neutron irradiations.

disruptivenuclearenergysource)providesneutronphysicsknowhowandsupports
the establishmenbf BNCTcentersin hospitalsinsteadof specializedesearch
reactors

Asaresult ADBNCTs becoming moreviableandpromisingreatmentor hardto-
treat cancers offering high precisionwith minimalimpacton surroundinghealthy
tissue

Aviko Radiopharmaceuticalsnc.© | 47 ®

"BORON
NEUTRON
CAPTURE

THERAPY

#)apan2023_NewTherapy4cancer.pdf “cancers- 16-00869.pdf CANCERSpub2023_LatestBNCTacts.pdf CRCP-BOR-002_web.pdf Hirose_etal BNCT_HN_2021.pdf |IAEApub2020_ImprovedCancer Tp Igaki_etal_2022.pdf kawabata- GBM BNCT 2021.pdf Maoluf BNCT Clinical Review 2021.pdf Suzuki_2020.pdf
df
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ADBNCT emerald horizon @

Preclinical studies of Boron and neutron irradiation causes tumor regression in a model of HNSCC

o Neutron irradiation alone has minimal impact on tumor growth (27 minutes, skin doses of 6 Gy eq.)

o Both BPA and Boron drug cause tumor regression in combination with neutron irrGE NN TENE
1 Sorbitol - N 8

2 AVK-002 1000 N 8

o 1.000 mg/kg Boron drug causes durable tumor regression and prolongs survival j BPA 500 Y s
Sorbitol -—- Y 8

5 AVK-002 500 Y 8

6 AVK-002 1000 Y 8

SAS Tumor Xenograft: Group Average Tumor Volume

2.5+ —e— Sorbitol (No Irradiation)

o -=- AVK-002 1000 mg/kg (No Irradiation)
5 28 J & BPA 500 mg/kg

E 1.5 )y + Sorbitol Vehicle

% +- AVK-002 500 mg/kg

g, U - AVK-002 1000 mg/kg

B os-

'- /,0

A

e
=)

0 10 20 30 40 50
Days Post Therapy
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