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Lavastream verslo kryptys

= Geoterminés energijos gavyba:
Silumai gaminti
Elektrai + Silumai gaminti

= Elektros energijos saugojimas
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Elektros kaina. Realybe.

Lithuania DA price profile
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Elektros kaina. Siekiamybé.
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Kaip tai pasiekti?

Y

Yra aiSkus poreikis sistemai, kuri gali bati manevringesné nei HAE, bet talpesné
arba dirbti ilgiau negu baterijos, t.y. atliepti tarpg tarp 10 MWh ir 1 GWh.
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Kaip tai pasiekti? AN
= Lavastream partneris — Sage Geosystems iSvysteé ir jgyvendino technologijg EarthStore.
= Tai yra lanksti ir moduliari saugojimo sistema leidzianti vartoti ir generuoti viename cikle tarp 30
MWh ir 1 GWh elektros energijos minutinei, valandinei, dieninei ar savaitinei elektros
prekybai
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Ateitis po dujy bei biokuro */)(/W

Deginti 1,4 milijona tony
biomasés yra ekvivalentu 30
mety gaminti elektrg 26MW
geoterminéje jégaingje.

Simonas Valadkevigius 24 March 2025
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Geoterminé energija Lietuvoje

Lietuvos geoterminés energijos potencialas.

' o

Gylis iki 180°C uolieny elektrai gaminti
5km —-2.5 GWe

6 km — 8 GWe+

Gylis iki 120°C uolieny Silumai gaminti
5km — 100+ GWt

Simonas Valadkevigius 24 March 2025 8
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Giliosios geoterminés sistemos

= Siekiamybé — atrakinti neribotg energija iS karSty sausy uolieny.

Tradiciné geotermija

Hidrotermija:

Karsto vandens
horizontas uolienose,
kuris naturaliai teka
garais ar vandeniu

Gamyba ribotose
vietovése, gamyba
sunkiai nuspéjama

“EGS”:

Uolieny ardymas
sukuriantis
dirbtinj horizontag

Karsta sausa uoliena

“Closed-loop”:
Vamzdynas
sukuriantis
radiatoriaus forma

Sage Geothermal:
,»Keliy cilindry
variklis”

Plysiai privalo
susijungti tarp keliy
greziniy ir skystis
turi pasiskirstyti
vienodai.

Reikalauja
deSimciy kilometry
vamzdyny ir naujo
bei sudétingo
kryptinio grezimo.

99% dabartiniy jégainiy
~16GW

—
60,000 ft / 20 km !!!

200°C

[._

VertikalUs greziniai,
plySys <1km,
plySiai nesusijungia
ir skysciai
nepereina.

A
] |
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Geotermineé energija Siandien AN
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Praeities geoterminiai projektai — auks$ta rizika, prasta graza N

High | 100%
e S Cumulative average drilling
° g success
Moderate 50% § 80%
70%
60% y = 0.07ln(x) + 0.48
" R? = 0.99
tow | o g 20%
> o o o = [-% B v 3
g 3 3 £ 3 3 I sk o 40%
R EE-EY BELEN R R o c
S BN Bl 3 oF £ 30 %
Bankability 3 s Development Operation
20% 4§
)
Pagal Pasaulio Bankg geoterminiy projekty graza: 10%
Projekto IRR = 8-14% 0% e
1357 91113151719212325272931333537394143454749
Well sequence number
Auksta rizika, Zema grgza
Sékmei reikia: mazinti rizikg, didinti graza
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Ko tikejosi pasaulis?

o

V)

T/ XN

5000 100000
il IR - Vision of European
$ / \ [ :Geothermal Energy
= / 5 .
3 o0 / \eno ¢ Council (EGEC) about
c / T . o
/ L. :geothermal electricity
>1GW - .
’ : growth until 2050, from
1000 4 20000 2
I SEGEC 2012
N ST - T '
Year 100.000 —
MIT: The Future £ R /
of Geothermal § w00
Energy 2006 E wo
" oo 3-5GW
0 = |
2007 2010 2020 2030 2050

1000

800

r 600

Iy
=}
=}

]
[=]
o

Installed Capacity (GWe)

Annual electricity production (TWh/a)

50.0
45.0
40.0

350 --

30.0
25.0
200
15.0
10.0
5.0
0.0

= |dentified Hydrothermal
= NF-EGS

EGS achieves notable deployment
rates with technology improvements

(capital cost reductions): 8.5% of total
generation by 2050 (vs. 0.4% now) ','
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=== Deep EGS

DOE: GeoVision:
Harnessing the Heat
Beneath Our Feet 2019

Undiscovered Hydrothermal
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Tradicinio EGS realybeé
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generating station

Cold water
pumped down

Steam and
hot water

1977 - 2025

RS

Sujungiamumas

Uolieny laidumas

Vandens praradimas, trintis
Seismika

45+ mety — nei vieno komercinio
projekto
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Pagrindinis isradimas — grezinio konstrukcija
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Tradicinés geoterminés sistemos

generating station § 3
- -

Sage Geosystems grezinys

Cold water Steam and
pumped down hot water

JvairGs bandymai nuo 1970-yjy — nei vieno

pavykusio komercinio projekto.

Problemos:

- Sujungiamumas tarp greziniuy.
- Uolieny laidumas.

- Vandens praradimas, Silumos nuotékis.

0-8h 8-24h
+ +
| 1 \
AR N |
l Pumpin = I Flowback e M
_ \ N \
ISspresta:
v Sujungiamumas

v Grezinio nereikia sujungti su kitais
greziniais Zzemeés gelmeése.
v’ Laidumas
v' Zemyn nukreiptas plySys skatina natiralig
konvekcijg pasiekus gilesnius sluoksnius.
v Atitikimas
v'Neprarandamas vanduo, néra seismikos.

Simonas ValadkeviCius
Lavastream
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Greziniy subalansavimas 24/7 energijos gamybai AN

= Greziniai kaip cilindrai vidaus degimo variklyje. Vieno gamybos ciklas perdengia kit3.

= Galima plésti jégaine viename sklype badu A — viename grezinyje jrengti kelis
kolektorius, or B — jrengis kelis grezinius viename sklype.

@ Keli kolektoriai grezinyje Keli greziniai

Increase capacity by drilling additional wells
v" Vienas sklypas
(o=l (o=l (== v Vi
Surface |enaS
ncr i xtendin r Surface . .
el longth to allow more ractures prijungimas
L v Micro-grid
= v Moduliarumas
Baseload Cycling Summary
HeatCycle
R . om . - . Surfa ]
Lanksti jégainé dirbanti tiek kaip e Verified by a
. L third party in fhe
automobilio variklis 24/7. Genesys project
Q U U Q (Hannover,
. . . . . . ve = = G
Tiek kaip kaupiklis, kurios visi greziniai N — , I
- - -w - 10ﬂ
dirba sinchroniskai. I‘—’ Injector Well
o Producer Well
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Inovacijos rezultatas

Verslas kai uolienos temperatira <100°C

Geologinis kaupiklis

= Valandinis, dieninis, ar net savaitinis
kaupiklis.

= Vienas ciklas: grezinys krauna energijg 8
val., generuoja energijg iki 16 val.

= Geologinis kaupiklis bet kur.

T i
TMWe ~0.7 MWe

v 70% Efficiency _[L’-r

(Pressure)

N 8 x
. E

Verslas kai uolienos temperatira >150°C

Geoterminé jégainé

Garantinis 24/7 elektros energijos tiekimas

= Arba — Silumos gamintojas CST ar garo
gamintojas pramonei.

= Energija be tinklo kritinei infrastruktarai —
telekomunikacijy centram, gynybos
infrastruktdrai.

~2 MWe
Battery+
v > 200% Efficiency 1

(Pressure + Heat)

V\/

N

NS
A

b
N
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Du greziniai — Silumai ir elektrai AN

Kai zemés gelmés 80°C <x<120°C

Silumos
vartotojas
= Lavastream inovacija — sukombinuoti —
1 1 H H20 eat Exchan, eJ H20 &
Silumos ir elektros gamybg panaudojant N R ' i o

Production JJWe" A Ll Pweng  Injection
|

greziniy porg.

— e e

=0

= Pora greziniy — du verslo modeliai: 1|
Esant Silumos poreikiui — 24/7 Silumos os——oefation : Inflation
energijos gamyba centriniam Silumos (g < Esant | [g) \
tinklui arba pramonei. Pora greZiniy veikia = Silumos |\ /. o formation
12-12 valandy ciklu. poreikiui p— |

Neesant Silumos poreikiui - geologinis Inject water ﬂ
elektros kaupiklis prekybai elektros birzoje
ir balansavimo rinkoje.

» Maksimaliai iShaudojamas jegainés
potencialas, stabilios pajamos
nepriklausomai nuo oro sglygu.

\

= Siluma ir Elektra su nuliu emisijy, mazais ~ _inflation —- ',QD"f.'f’“‘f’?"]“;*-
kintamais kastais, nuliu logistikos ir nuliu T . "] | Neesant silumos g
geopolitiniy riziky. o | poreikiui [AUSE
Simonas Valadkevigius 24 March 2025 17
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EarthStore — geomechaninis kaupiklis zemés gelmese
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= Pagrindiniai elektros saugojimo principai:

Naudojami tie patys greZiniai su vandens
rezervuaru jrengtu nelaidzioje uolienoje.

= Tai leidzia:

Slégti vanden;j j uolieng kai elektros kaina
birzoje Zema (0-12 valandy per parg) arba
tiesiai iS saulés ar véjo jégainés.

ISlaikyti slégj uolienoje reikiamg laika.

ISleisti slégj kai elektra rinkoje pabrangsta (0-16
valandy per parg).

Ciklo pavyzdys:
Vandens srautas
Slégis pavirsiuje
Bruto galia

Turbinos nasumas
Netto galia

Gamybos laikas
Pagaminta energija

Jégainés nasumas
Suvartota energija

= 45 bpm (120 I/s)
= 4,000 psi (276 bar)
= 3.3 MW

= 90%,
= 2.96 MW

= 4 hours
= 11.84 MWh

=70%
= 16.91 MWh

Surface
storage

= Motor / -w
Ha
AL —>  H20
L[ JJ - Gamyba
Inject water o 1|t el et e
— H20 « Surface G R Ty ;
storage =il =_._ 28 3
Motor / w B P g
| N ] 8 3 Lt et =
Pump oenerator:’ ]\ Deflatlon S o
—ofo el biece ; .
_surface *il , : gl
co ||l Injekeija o gs) I
; + .:-. § o '.b‘: l 'o‘.i' ! .':; S ; ) j:v. S _,»- X T
_\EC -‘ -l b
Carhans el Intlation: o o
B \ H20

Simonas ValadkeviCius
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Jégaineés vizualizacija N

o Lavastream

tema (3-4 MW,, 30-50MWh) =

AT

Vieno grezinio Sis

DeSimties greziniy Sistema (30-50 MW,, 100-1200 MWh)

Simonas Valadkevigius 24 March 2025 19
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b
Ekonomika - EarthStore NS
Sage’s EarthStore
Produce water
—> | Surface Total CAPEX
T~ storege Power (MW) Costper MW  Thousand USD
s | Motor/ . Well to 10,000 ft 3[n/a $ 3,500
@ | Generator [ E_bE Pumps B 750 | $ 2,250
3 Turbine 3|S 500 | S 1,500
SR 120 EPC 3| ¢ 500 | $ 1,500
~ Surface _ *i"‘ , , : $  8,750.00
R L[ J_‘ B Ny N [capEx/kw |8 2,917 |
o'- Duration
il IES (hours) CAPEX $/kWh
o 10| $ 291.67
B fl\', Deflation
SN I P B PRE-SCALE >50MW SCALE
i \ BTk VI T YR $2.5-3.5 Mio per MW $2.0-2.7 Mio per MW
i \)'\ _ (Any duration) (Any duration)

LCOS = $0.03-0.04/kWh  LCOS = $0.02-0.03/kWh

Simonas ValadkeviCius
Lavastream
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200 MW mastas: Saulé + EarthStore = 24/7 gamyba

Sauleé EarthStore

+ IMwe | . | ~07Mwe _
turbine
70% Efficiency
(Pressure)
<o -
G AR
= Saulés jégaine = 200MW = EarthStore =200 MW = 24/7 gamyba. 24h
tiesioginiam pardavimui generuoja kasdien 16h pardavimai 200 MWe
8h per dieng (1.6 kai neSviecia saulé (3.2 galios (1.6+3.2=4.8
GWh/dieng) GWh/dieng) GWh/dieng)

» Papildomai jrengta
600MW gamybai ir
saugojimui 8h (4.8

GWh/day) + kai kuriose vietovése galime i$gauti $iluma 60-95C

Simonas Valadkevicius 24 March 2025
Lavastream
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200 MW mastas. Saulé + EarthStore Economics AN
Plant Power (MW) 200 Plant Power (MW 200
RTE 0.7 — . RIS 0.7
Injection duration
7 hours Solar 8 hours Solar 9 hours Solar I(hours) 8§
EarthStore Injection Duration 7 8 9 Production duration
EarthStore Production |(hours) 18
Duration 17 16 15
EarthStore CAPEX € 681,065,866.67]
EarthStore CAPEX
Solar LCOE ($/kWh) € 0.019 € 0.017 € 0.014 loer MW € 3,405,329.33
EarthStore LCOE (€kWh) € 0.068 € 0.067 € 0.064 Surfacq € 378,700,000.09
Subsurface (wells € 170,546,666.67]
Blended LCOE (€/kWh) € 0.054 € 0.050 € 0.046 Other € 131,819,200.00
Blended LCOE (€/MWh) € 54.060 € 50.070 € 45.830
Solar CAPEX € 120,000,000.00
Solar CAPEX per MW € 600,000.004
; ; . Additional Solaf
Prielaidos: o CAPEX € 342,857,142.86
» Be subsidijy
= Saulés energijos kaina ~0.02 EUR/KWh Total System CAPEX| €  1,143,923,009.52
Total System CAPEX
loer MW € 5,719.615.0

Simonas Valadkevicius 24 March 2025 22
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200 MW mastas. Saulé + EarthStore zemes poreikis

b
T/XNT
200 MW (4.8 GWh/diena)
24/7 gamybai
= Zemés poreikis ha/MW:
EarthStore = 8 ha
L] Saulés jégainé = 1.62 ha/MW
. EarthStore = 0.04 ha/MW
Vandens talpa = Vandens talpa* = 0.08 ha/MW
. aa . . 32 ha
Saulés jégainé
1416 ha
*Imanoma optimizuoti statant uzdaras vertikalias talpas.

Simonas ValadkeviCius
Lavastream
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Ekonomika — Battery+ AN
‘}qu‘ - * vo - - qui
Injection — B::::r T Heat Exchanger "':i::r‘;"“:: 11 Production
o ! o Total
) Number of Subsurface
) ) Wells Cost per well Capex
Inflation Deflation
] Wells to 18,000 ft 2| S 8,000 | S 16,000
| : Total Surface
. Power (MW) |Cost per kW CAPEX
ORC 45| S 2,500 | S 11,250
EPC 45| S 1,250 | S 5,625
Misc 45| S 1,000 | S 4,500
$7-9m|n * Sage can deliver today $ 37,375.00
per MW * One-off well efficiency
lcapEx/kw | $ 8,306
* Design standardization
$5-6min * Multi-well pad drilling
per MW * Supply chain leverage
* Loa0MNScule PRE-SCALE >100MW SCALE
$7-9 Mio per MW $3-4 Mio per MW
$3_4m|n ¢ Technology ¢’1evelopment
> per MW | Mandfecturing mode LCOE w/ ORC = LCOE w/ sCO2 =
$0.08-0.09/kWh $0.04-0.05/kWh
Simonas Valadkeviius 24 March 2025 24
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sCO2 ciklas AN
Sage patentuotas sCO2 turbinos dizainas.
Pademonstruota 3 MW gamybos galia. Sékmingi testai tikroje aplinkoje (TRL6)
Tikslai:

50x mazesné
- 100x maziau tario
- 10x pigesné
- Didesnis efektyvumas

A Yrm lﬂAl

Simonas Valadkevigius 24 March 2025 25
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o Lavastream

sCO2 pritaikymo zeméelapis

NETPower (Allam Cycle)
8Rivers, OXY, Baker,
Oxyfuel " Rice SPAC

€00

500

400

Geothermal, waste heat
recovery, nuclear, and

Source Temperature [C]

0 concentrated solar power,
Ll Geothermal - and power generation are all
a3 Sage - - " relevant for the sCO2 cycles
Power Output [MWe] and maChinery

Simonas ValadkeviCius
Lavastream
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Simonas Valadkevi€ius
+370 6123 0800
sv@lavastream.energy
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