DEEPLIGHT drilling, how it works?

DEEPLIGHT - Novel concepts to construct cost effective
geothermal wells with Electro Pulse Power Technology

GEOTHERMICA The project DEEPLIGHT is subsidized through the GEOTHERMICA and JPP Smart Energy Systems Joint Call by Netherland Enterprise Agency, RVO,
German Federal l\/IirJist_ry for Economic Affairs and Energy BMWi, Icelandic Research Institute, RANNIS, The Scientific and Technological Research
'q s Council of Turkey, TUBITAK, United States Department of Energy, DOE.
I Systems

ERANet The contents of this presentation reflect only the view of the author(s) and do not necessarily reflect the opinion of any of these funding agencies.




Advancing geothermal energy \

R

/4.., ,' 2 4

1
% 4

| Non-mechanical
. rock breaking

\
Enabling
technology

Hard rock
drilling

Energy efficient
drilling

Deep
fighe E




Smart R * *,
# Energy . . GEOTHERMICA ~
Systems I P P I1 ., x
o p r I C I p e

+ High Voltage + High Voltage

£ 4
£
= — suitable impulse
£ fluid — unsuitable impulse
£ £
22
§8
w» .
L3 granite
g =
3 2 .
°3 :
€ '
S L
1

time in ns




Smart

q Energy
— Systems
! ERA-Net

ZORLUENERUJI W3 Mining TNO &t

Society & Environment
HT flexible casing connections

Graphene cement
Large bore wells

Pulse Generator

‘,'\rat(;'{\u
GEOTHERMICA PP Electrodes

@ TECHNISCHE
UNIVERSITAT
DRESDEN

. o

—

A

System development

\

A

V’v—fE Q - i gﬁ

Specifications & requirements

Economics

— Mudflow & Cuttings

|_—» Downhole power generation

GEOTHERMICA

=4

ICELAMD DRILLING



Systems
ERA-Net

Defined Functionality

Hole sizes: 12-1/4" (DeeplLight prototype) & 8-1/2"
Casing while Drilling:13-3/8"casing: 12-1/4" x 16"
Directional drilling

Compatible with variety of geology with large range of porosity (0%-
50%) & hardness (UCS; 2-70 MPa)

Water & Water based drilling fluids

All designs, rigs, equipment, etc. in line with global drilling standards

GEO
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“* Applications: hard rock drilling
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“““““““ Applications: hole enlargement

Equipment less reliable due to high mechanical loads
Low performance due to reduced operational limits
Less effective because of 2 different cutting points

Tripping through Casing / Drilling Ahead

During Drill out /
L Schiumberger
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Applications — hole enlargement

\i SOMMATX

Upper boundary; 0.00m

- - Uperlayers L7

Upper layer2

Caprock/NTR, -168189m

PESCRIPTION

BRI 20 coing 6

22" Casing set in 26" hole 10 281

S688', 11-34" KSSNSO, S40600,
cemented to surface.

Normal
Temperature e
Reservoir 48" shotied liner from $.51% 0 10,360,
Al o i
NTR/HTZ, -2500.0m 1

High
Temperature
Zone

Low boundary,-3500.0m = = = = =

> 300 °C

10374 T.D. 10557 bole.

T2Well-FLAC3D Model Domain

e ——

[9POIN DLIDWIWASIXY [IPMZL

] Normation £

Cement
Casing

Wellbore

FLAC3D 3D Model
extends radially to 1km)

2m

20 inch diameter (0.5 m)

Very high-power wells

Monobore wells

2m

GEOTHERMICA

Casing Design with Nested
xpan

T

Requites Rﬂl‘l'ﬂF ' SR < & Rig
s Enhancs Ll aeneralion -
-“s: Generation Semd or Drill Sl ompact
« Special Manufactured * Small DP monohull
Welthead .
s 1534 in 16 im 1259 in 12 10 in
Kizer BorP Riter BOP River Bop
MHis 20 im. 3=
Stracture Strwcrure Smucture
Pipe Pige Pape
16 223
20 = in
=
1¢ Expandable
! . »
= Solution #1
13
15378 ‘
" 958
-
S Expandable
in Solution =1
10
LI o 2.£8
.-
Standard
9.6280 $6150in
[ Full Striag
Expandable -5
in
Solution #3
7622 0 TH 758
3 -
T T
D -



Smart
'q Energy GEOTHERMICA
I’ Systems

ERA-Net

Monobore wells
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Conclusion

EPP as direct replacement of conventional PDM-bit

Direct application: faster & efficient hard rock drilling -> new
geothermal concepts become viable

EPP hole enlargement applications enabling promising concepts
as CwD and monobore wells
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~ CwD Bottom Hole Assembly

Lock Down Device (LDD) to connectthe drilling
assembly to the casing and provide the fishing
capabilities

Pilot bit

Logging/Measuring
while drilling tools Steerable mud
motor or fit-for-

purpose ECI-RSS .
Compactdrilling reamerto enlarge

the pilot hole sufficientfor the
casingto pass
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CwD benefits

Casing in place when TD is reached: minimal risk

No time lost on check trips or extra hole cleaning;

Less pump power (~50%) needed due to better hole cleaning

Simpler mud systems possible -> adaptable to EPP

Minimum of BHA & pipe handling: pipe handling causes most accidents in the drilling industry
Excellent solution for drilling with losses

Cable based tripping (>2000m /hr) from TD without swabbing or maximum speed drill pipe
tripping time saving from 20% to 50%

Less shocks, vibrations and stick&slip resulting in more efficient drilling and great match with
EPP
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