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OUR VISION

First consideration

reservoirs worldwide



echnology i

Product Portfolio

Fishbones 2 f Fishbones
Jetting Drilling
Carbonates

Coal bed methane
Oll sands

All formations

INncluding sandstone
and basement

Dimensions: Specifications:
E/| 4-1/2" liner for 6" to 6.5" open holes E/| Available in all materials to match liner specifications

F_/l 5-1/2" liner for 85" open holes E Available in all types of threads to match liner specifications
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Fishbones Jetting animation.mp4
Fishbones Drilling animation.mp4
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Company

Fishbones timeline

JIP Fishbones Drilling TIstyear with 10 Opening of Abu Dhabi /
.@. Equinor, Lundin, Eni, RCN /'I installations globally Middle East Regional Hub
Tow 1 -}I:

New state-of-the-art
headqguarter at Sandnes
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1t Commercial Jetting
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Fishbones Jetting
idea to product
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Fishbones announced

1t Commmercial Drilling entry into

> > D> D> D> D

* 40 employees, hiring more

* 14 nationalities

» 12 agents/ partners globally

» Planning installations in 8 countries / 4 continents
» 14 SPE /IADC technical papers

» Dedicated resource for BD Geothermal

I 1
_ l — l 18 Record high
— : -I First office : .|| sty A geothermal market
, , outside Norway : offshore
: : : /ﬂ\ (Dubai) : Norway
: | . .
| |
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Company

. Fishbones installed

Ongoing additional opportunities : . Sy T R W_;}.%
| ﬁ ' " v g W
Fishbones presence 9 «r 7

E:ﬁsh bhones

Created with mapchart.net
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What we do
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Established

Y 2 G
<

In development

Oriented

Fishbones Longer
(J1P) than 12m
needles
(31IP)
Fishbones
Post Acid
Jetting
(3IP) cCS
monitoring
1-run
Fishbasket
Geothermal
wells
Solution
mining
wells

Fishbones technology & application design

Future potential




Benefits

The value of Fishbones stimulation technology

NHKNKK

INnCrease reservoir exposure 8
Connect layered reservoirs 8
Connect to & through natural fractures E/|
Connect with sweet spots and lenses E/|

Increase production rates and / or 8

reduce drawdown

Accurately stimulate zones
Bypass damaged zone

Reduce risk of early breakthrough
Reduce well and operating costs

Reduce CO, footprint and HSE exposure
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Fishbones - Acid CUT version 130419.wmv




Case Study: Norway subsea installation

Fishbones doubles oil rates (2015)

Challenge

« New well in subsea development

« Tight, layered sandstone formation
(O -10 mD)

« Vertical flow barriers
e 30 meter reservoir thickness

« Need for accurate stimulation

e Dual lateral well with 2000m / 6600ft
8 4" horizontals

&. !'T:iEhDDI"IEE

Solution

514" liner with 48 Fishbones Drilling
subs (144 laterals) to accurately
connect the reservoir

The downside risk was assessed by
Equinor to be limited

Results

Equinor interpretation of
production log (September 2017)
concludes that 2/3 of the
production is originating from the
main bore i.e. 100% higher
production with Fishbones

SPE-180390

2nd well completed with Fishbones
August 2021, on production Jan
2022




Case Study: Norway subsea installation

Fishbones doubles oil rates (2015)

TRSCE5W

13 IVE" casing

F" w S FIE Production packer

Ratcheting mule shoe-
s Middle completion packer w) 20ft PBR

s Glass plug

PER/HRD-E
P Swell packer

Top of exit windo l.-l-r"
o~ Swwell packer

B 1,2 Hole-

T Porforated Jaint

TS L™ Hower

L

Plule shas

WIH 7T = O 7E” MILEX Liner hanger —
arnd Packar wy' PBR

Installation successfully completed in a long dual lateral subsea horizontal well

V' Fishbones
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Case Study: China offshore installation

Fishbones Drilling increases gas rates in HPHT application (2019)

Challenge Solution
* Vertical exploration well in 415" Fishbones liner with 22
fractured gneiss formation Fishbones Drilling subs (66
e« HPHT 550ba r/8000p5|, '|900C/ |atera|5) IN the 430 meter 6

Z750F open hole

« Compare rates before and after
Fishbones by DST

Results

* Successful deployment

« 5 hrs circulation time for the
laterals drilling

¢« 69% increase in rates
compared to barefoot DST
results

« Order received for 4 more

w% wells (H2 2023 installations)
NV (i e




Case Study: North Sea Fishbones Drilling record installation
10 times increase in productivity in conglomerate formation (2021)

Challenge Solution Results
« Basement infill project * 57%" Fishbones Drilling system  « Syccessful installation
 New well in fractured with 53 subs (159 laterals) * Excellent production results,

conglomerate formation « Hard rock drill bit developed in 10x better productivity than
* 1100 meter 8.5" open hole JIP original prognosis
. Sand control requirement * Fishbones in combination with . 2nd well with 61 subs (183 lat)

_ standalone ICD screens completed June 2021, on
* Riskforlosses + Swell packers to isolate loss production Jan 2022
ZoNnes  SPE-209953-MS

« 3rd well completed Aug 2023

R fishbones



2021 North Sea case history

Lundin Energy website: “The first of the

three infill wells came on stream in L= !
June 2021, equipped with the Edvard Grieg y’ T, ¢ oot
innovative “Fishbones” completion, —
which has contributed to well N nstac
productivity around 10 times greater — 3 infill wells '
than the original prognosis. e 18 MMboe® e Waterront W

4D Seismic
<20 usb/boe

Breakeven oil price

This increases reservoir penetration
and enables us to produce more from
the same reservoir rocks.”

A17 Online

~ 10X increase in productivity 5%

4 Fishbone completions o
i< 3 ‘ Increasing productivity and reserves oy
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https://www.lundin-energy.com/operations/producing-assets/norway-edvard-grieg/

Status & Outlook

Fishbones in the geothermal market

Status i
» 3d Party Market Study 2021 PHADORES

« Conducted a reservoir simulation illustrating the added
value with Fishbones in conventional hydrothermal wells
based on a real case hydrothermal doublet in the
Netherlands

« ONngoing communication for several projects
« USA
« Continental Europe

Outlook
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<| COOL WATER INJECTION WELL

— — — — —

ENHANCED RESERVOIR
CONNECTIVITY THROUGH
FISHBONES SYSTEM

« Secure a first geothermal project to validate
benefits of Fishbones technology for geothermal
USe HOT WATER

PRODUCTION WELL

I
1
1
i
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GEOTHERMALLY HEATED RESERVOIR i
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Case Study Geothermal

Reservoir simulation model

 Fishbones engaged Fenix Consulting Delft (NL) for
simulation study to guantity benefit of FB drilling
technology in geothermal wells

* [nitial history matched model developed based on
actual doublet with vertical injector & deviated

prod ucer ) Deviated Producer
. R _ —|_ —
» Local grid refinement (LGR) used around wells to 700 1200 sas 900

allow well test matching

Fishbones model set-up

 For Fishbones simulation, both production and
injection wells were implemented as deviated wells,
which is the most common doublet well design

 For Fishbones base case, small positive skin of +2
was defined

- , , Deviated Injector
« Permeability set from log-derived porosity data, MD 320 m

calibrated to well test analysis

. Average gl blllty N modelis 42m D’ with Deviated ;;Oduce:';'-?:::::‘ ""'”.-;:;t::.f:';f
average kh of 8300 mD-m MD 385 m

W% s 1500 720

\ fishbones




Case Study

Reservoir simulation model

Fishbone Drilling Completion

« Each Fishbone Drilling sub comprises 3 |laterals phased
120 degrees

« Effective lateral length of the needles is 10 m

 Subs can be placed tailored to the reservoir extension

One sub = 3 laterals

\

fisNnbones

-.s— Production Well



Case Study

Reservoir simulation model

Base Case simulation results

* |n base case scenario with skin of +2
and average perm of 42 mD,
stimulation of the reservoir with
Fishbones (24 subs) leads to
reduction of the injection pressure by
60 bar

« Forthe production well bottom-hole
flowing pressure could be increased
by 20 bar (reduction of drawdown)
with Fishbones (30 subs)

% fishbones
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Fishbones Base Case [Perm 42 mD & Skin +2]

Injection & production rates are same (240 M3 /hr)
Effect of Fishbone Completlon is evaluated by comparing CQP for Base Case clgle F|Shbone Case
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How we work

Business process

Initial contact/meeting
o
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' Fishbonmnes

Fishbones 10 Subs + h-support
— Fishbones 30 Subs + h-support
— Openhole +
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Fishbones delivery,
assembly and
Installation




Germany geothermal development projects:
Clear potential for effective reservoir stimulation

North German Basin
* Triassic & Rotliegend clastics - FB drilling

Southern Germany
 Malm carpbonates - FB jetting

 Molasse & Flysch clastics - FB Drilled system

Western Germany
« Carboniferous Dinantian karstic carbonate - FB drilling or FB jetting
« Jurassic & Cretaceous sandstones — FB drilling system

Rhine Graben
« Triassic Buntsandstein clastics - FB drilling system

R fishbones



hank You

Q&A

fishbones.as
Follow us on Linkedln
jos.okkerman@fishbones.as (Geothermal business development manager)
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mailto:Jos.okkerman@fishbones.as

Summary of benefits of Fishbones stimulation for geothermal
development

 Very effective and focussed reservoir stimulation

Small spatial and environmental stimulation footprint

 Logistically simple —completion system is delivered to wellsite ready to deploy.
_iner joints + FB subs with pre-installed Fishbbone assemblies

 [Fast and operationally straightforward deployment as open hole liner system.

 Rapid pumping program needing only 2-6 hours to create all drilled or jetted laterals

Can rapidly create 100's of laterals in wide range of rock types
« Works well in vertical, deviated and horizontal wellbores

— Hydraulic fracturing is a sensitive issue in Europe, also for Geothermal wells

— Fishbone completion & stimulation delivers significant improvement in well performance with simple and
rapid deployment, lower cost and no regulatory issues

- Especially effective tfor reservoir stimulation in layered, naturally fractured and laterally heterogeneous
reservolr types - typical of many geothermal development targets in Germany

3- fishbones



Simulation technology

Simfish reservoir simulator

NHNENKNKK
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Developed by Fenix Consulting Delft

Uses Sintef MRST simulator

Oil rate [Mbpd]
a

Fishlbones vs. Open hole
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Time [Days]

Estimates rates, Pl increase and
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Generates Eclipse compatible

wellbore geometry 100 150 200 250 300 350
Time [Days]

Fishbones 10 Subs + h-support
—— Fishbones 30 Subs + h-support
— Openhole + h-support

Oil production [Mstb]
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