[or Deep Geothermal
‘ ergy Harvesting

Werner Foppe - Fusion Dirilling Projekt 2012



only available cost-etfective and
nergy source for all countries
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Energy resource
saVistper-critical-water) inHotRock

iper-critical-water) is the ideal
port- and storage-medium for
y-mining out of SuperDeep-Hot
_ to transform the stored heat to
nigh-pressure process-steam, electricity
or to make use of dissolver for crude oil
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gy resource
iperDeep-GeoPower

on Earth at GW-scale, every-
ere round a clock without competition
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By g deeper we should reach supercritical conditions

(IDDP SIsland Deep Drilling Project)
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Permeability of SCW
y@W=(super-critical-water)
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Viscosity of SCW
(super-critical-water)
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Abb. 2: Die Anderung wichtiger Eigen-
schaften von Wasser beim Ubergang in
das Uberkritische Gebiet bei einem kon-
stanten Druck von 400 bar.
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Why conventional drilling ist unable to
MNeESCW in SuperDeep Hot Rock ?

|
RM-Granite
T = 300°C O3 = Py,iqg= 40 MPa
T ||
||
Abb. 8. Bruchfestigkeit eines Granits im Triaxial-Experiment mit
und ohne Einwirkung von Fluiden.
|
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= |
YUPER-DEEP

"USION DRILLING

G/ CHANGER’ in SuperDeep-Drilling-
| Technology
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rDeep-FusionDrilling-Robot
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Carbon Pressure-Bit
Conical Compactor
Cooling element
Induction coil
Steel-melt

Steel feed-pipe
Continuous Steel bar
Rock-melt casing

Cast -steel casing, 9a - 9b solidified steelmelt, 9c - 9d steel-melt casing

. Solidified rock-melt barrier between rock-melt and steel-melt casing

. Shaft flooded with heavy liquid

. Carbon-Pressure-Drillhead

. SuperDeep-Well in progress

. Indction loops or coils

. Hydraulic-Molch with integrated high-pressure pump

. Tube-coil power-supply

. Cooling-water supply-line

. Installation- and Deinstallation-Automat

. Pressurised rock-melt cracks are runnig ahead of the rock-melting zone
. Fusion-Drillhead enlarged by diameter of the cast-steel casing

. Rock-melt pressure-pillow
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Br- & Electrode Fusion-Drilling
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J ique selling points
SUPER-DEEP. FUSION-DRILLING

> von 20 km Tiefe bis 2 m Durchmesser
ahren bis zum Bohr ziel
he Sta 3ohrschacht-Verschalung
dchte mit grofsem, konstanten Durchmesser
hmelze-Verdrangung ins Seitengestein
ing des Bohrschacht-Umfelds
raumschmelze-Forderung

Keit opfwechsel, keine Round-trips
= Kein Bohren mit offenem Bohrloch

@ Kein Bohrschachtwand-Einbruch
m Kein Fluide-Einbruch
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Steel-melt Materialtest
C & 2000bar
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ek rr_),mul ‘0scopic cut across
steeisnnulus & Carbon-cylinder
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ROCK-MELT ISPLACEMENT
| _N PACT
CKFOR ATION

IN

'NATURE & TECHNIQUE



0-Crack-Formation
la Palma
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yolcano generated crack
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plament of Rock-melt in a Basaltbhloc
gy Litho-Jet® Fusion-Drilling
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pemonstration of Thermit-melt
JIsPIacement in dolomite & chalk stone quarry

 displacment at high-pressure,
ated 3000°C reaction-heat.
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steam blow off after Thermit-Reaction
of Dolomit-Quarry
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Jig excavator to
d Thermit-melt
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sohriochdruckverschluss aus

iiermitschmelze und Schotter
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G -

Steinschmelze-Verpressung (weild)
10T

zontal um das gesamte Bohrloch
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lung aus Therm

einsschmelze
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igotng des Bohrlochs in Kreide nach
Sfoloter Thermit-Reaktion
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Hrejgelegtes Bohrloch mit
erpresster Thermitschmelze
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chmelzedruck erzeugter und
verfullter Rissbereich
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mylhermo-Frac’ verpresste
I hermitschmelze(schwarz)
jeiden Seiten des Bohrlochs
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vertikal und horizontal mit
dGHITIelze gefullte Rissflachen

B, A% oBE e
R - e
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DOTCh Bagger und per Hand freigelegte
Tesstie Schmelze im Kreidesteinbruch
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C of Global Energy & Climate Problem



S(eupercritical- GeoPower

1(SCW) is the medium to
rgy in hot-rock without

o)

5 able to create large SSB(Supercritical-
face-Boiler) in ductile hot-rock, where
ing does not work
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> U ‘p-Fusion-DriIIing
ation-Technologies
everywhere on Earth

am- & Powerproduction

orecovery of original Oil in place(OOIP)

-fuel - Absolut save disposal-solution

to CH4 in 10-20 km SuperDeepWell

= CarbonCapture&Storage, SSB = Supercritical-Subsurface-Boiler)
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special Properties of SCW in Rocks
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coSteam & SC-GeoPower

SC(supercritical)-GeoSteam- and
SC-GeoPower-Station:

One 10.000 - 20.000 m deep
"RM I ) m
500 - 1000 mm (biuve) from fop to foe

Two 10.000 — 20.000 m deep
producion-wels (distance of the welis
in SS8 ca.1 km)

Supercriscal Subsurface Bofier (SSB)
cracked by hydro-frac and supercritical
water (SCW)

Freshwates-supply and geo-fiuid
circle-water

SC-Sieam pressurs pipe (shori red armow)

Power-house with furbines, generaior and
power-iine

Cooling tower

=
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=4
e,
=z
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Abb. 2: Die Anderung wichtiger Eigen-
schaften von Wasser beim Ubergang in
das uberkritische Gebiet bei einem kon-
stanten Druck von 400 bar.
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SCGeoSteam-Injektion &
Dil-extraction & refinery

SC(supercritical)-GeoSteaminjection and
direct oiirefinery by simple press-release:
One 10.000 - 20.000 m deep
i
500 - 1000 mm (bive) from fop o toe

Two 10.000 — 20.000 m deep
producion-wels (distance of the welis
in SS8 ca.1 km)

- Supercriscal Subsurface Boiier (SSB)
cracked by hydro-frac and supercritical
water (SCW)
l Oifieid production-welis{biack)
- Oiiieia{black) and underiying water(oius)

, 4
- %&mmmmm

Vahve 1o release SC-GeoSieam 10 heat
up ofl in :e SC-Oiffusde-Fipeline

SC-Oiffuide-Pipelinetbrown) for direct
oirefinery by presselease

Valve 1o release different hydrocarbon-
charges like diesel or naphia in vessels

Faciity for freatment of iefiover-fluid of he
SC-Oilfuide-Pipeline

Siios 10 store rsuduals ke sulfur or
phosphor and so on

geo-fuid-crcie
(biue pont and blue amows)
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vestment: 3000MWel SC-GeoPower-Anlagen

SRR o s sversehaitel ietbaolirschachte /Durchmesser; auflen 120 cm, innen 100 cm

MW SC-GeoSteam- & 3000MW SC-Geopower- Anlage
W /h) Gestein- & Stahlschmelze= €7,5Mio. + sonstige €2,5 Mio. = €10 Mio.
34 to/m x 60.000 m) €600 x 2,84 x 60.000=€102 Mio. ca. =€100 Mio.

J00 m (inklusive Bohranlagekostenanteil) = €90 Mio.

nlage m : drmetauscher im Produktionsschacht = €50 Mio.

eoPower-Kraftwerk(T

VIW SC- inen, Generatoren, Transformatoren) = €450 Mio.

»

egeldnde, Gebdude , Wasserversorgun g =€200 Mio.
=€100 Mio.
Gesamtkosten:  =€1 Mrd.
ons-Kosten SC-GeoPower = (300 €/KW ): Solar-Derivate = (3000 €/ KW) = 10fach
1fzeit SC-GeoPower = 80 - 100 Jahre / Solarderivate=20 Jahre=4 x 3000MW = 12000 MW
Verfii gbarkeit SC-GeoPower/ SolarDerivate 8000h/2000h = 4fach = 4 x 3000MW =12000 MW
=  Wirkungsgrad SC-GeoPower/ SolarDerivate 60% / 20% = 3fach = 3 x 3000MW = 9000 MW
= 2x3000MW Gaskraftwerke Ersatzkapazitit (Laufzeit 40 Jahre) = 6000MW
= 3000MW SC-GeoPower/39.000MW = 13fache Kraftwerkkapazitdt & 117fachen Kosten =€117 Mrd

= Das Resultat: 3000MW SC-GeoPower-Anlagen erfordern im Leistungs- & Kostenvergleich mit Solar-
Derivate mindestens die 10fache SolarDerivate-Kapazitit bei einem 100fachen Investitions-Volumen
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