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Yudi Hartono, Institut Technologi Sepuluh November (ITS), Mechanical Engineer, M-28.

1990: Mechanical Engineer , Vertical Pressure Vessel Engineer, PT IKPT: Train F Bontang LNG and Petrokimia
Gresik.

Oil and Gas & Geothermal Energy:

. 1991 - 1996, Mobil QOil Indonesia, Drilling Engineer

1996 — 1998, PT Persada Madju, Drilling Engineer Consultant

e 1998 — 2003, Gulf Indonesia Resources, Drilling Engineer Consultant

« 2003 - 2005, Petronas Carigali, Kualu Lumpur, Drilling Engineer Consultant
« 2005 - 2006, BP Indonesia, Drilling Engineer Consultant

« 2006 — 2010, Pearl Qil, Drilling Engineer, Drilling Superintendent

« 2010 - 2012, Star Energy, Drilling Manager

« 2012-2013, Kris Energy, Drilling Engineer Consultant

« 2013-2015, Salamander Energy, Drilling Engineer Consultant

« 2015-2016, Talisman Energy, Drilling Engineer, Drilling Superintendent
 Agustus 2013 : ADB, Drilling Specialist.

« 2016 - 2018: PT SMGP & SGil, Drilling Engineer, Drilling Superintendent
 Oct - Dec 2018: Santos Sampang, Drilling Superintendent, 1 Offshore, well JU.
« Jan 2019 — March 2020: KS Orka, Geothermal, Drilling Superintendent.

* Jun 2020 — Now: PT Geo Dipa Energi, Drilling Manager

« 2019 — Now: JDS headmaster




Geothermal Drilling in Indonesia @

Then (Assumption):

- Every year = 1,000 MW

- 5-10 MW per well - 100 -
200 Geothermal Production

2025 Well per year.
- 60% Success ratio + need to
7.2 GW drill injection well, > 160 -
320 Geothermal Well per
year

- USD 5 mill /well > 0.8 - 1.6
billion USD drilling
business per year.



Drilling Is Critical Part, Why...?

s Aims to prove the existence of considerable
temperature as well as delineate the resource area
for further development.

*»Drilling Cost = of Geothermal Project

Cost.

¢ Drilling will exist from beginning geothermal project
until life of the field (Exploration, Exploitation, Wells
Maintenance until abandonment of the well)



Total Depth of Geothermal Drilling Well

Depth, Meter

Conventional Geothermal Systems

Well Depth and Profile
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Typical Conventional Geothermal Well Design

BIG HOLE STANDARD HOLE SLIM HOLE
Directional Directional Vertical

30-60 mMD 30" Conductor 12 mMD

K-55/X-56/%-52, Bevel End

30" Conductor
K-55/X-56/%-52, Bevel End

9-5/8" Casing
L-80, BYC Connection

100 mAD  Less number of surface casing

« Could drill deeper

=m0 ¢ More production hole section as
contingency plan

« Similar well cost w/ Standard hole,

18-5/8" Surface Casing 150-200 mMD 7" Casing
K-55/%-56/%-52, Quick Connection K-5S, BTC Connection

300-500 mMD 13-3/8" Casing 400-500 mMD 4-1/2" Casing
K-55/1-80, Premium Connection K-55, BTC Connection

20" Surface Casing
K-55/X-56/X-52, Quick Connection

13-3/8" Liner + Tie Back 1200 mMD

L-80, Premium Connection

400-1400 mMD 9-5/8" Liner + Tie Back 800-1000 mMD 3-1/2" Casing
L-80, Premium Connection K-55, 87C Connection

« Use bigger downhole tool = more

} I |
| I |
| ] 1 .
: | : temperature resistance
| I |
} I |
) I |
- : :
10-3/4" Perforated Liner ] 11100-2000 mMD 1 1
K-55, BYC, Special Clearance Coupling : : :
: : |
I 1 2-3/4" perforated Uner 12000 mMD
: : K-55, BTC, Standard Coupling
! I
—_ I
B-5/8" Perforated Lmu_‘l 1500-2500 mMD 7" Perforated Unu_: 1500-2500 mMD

K-55, BTC, Special Clearance Coupling K-55, BTC, Standard Coupling

1
7" Perforated une'_}zooo 3000 MMD

K-55, BTC, Special Clearance Coupling



Super Critical Geothermal Well Design

DATUM IS TOP

IDDP-1 WELL DESIGN
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a32x'%", K56, Welded

T~ INTERMEDIATE CASING 1

824145", 162 IbM K55, Welded

™ INTERMEDIATE CASING 2

a18%", 114 lbM , K55, BTC

__— ANCHOR CASING

Top J00m: 013%", 88,2 I,
TS, Hydril 563

300-2400ers @13 %", 72 IbL
K55, Hydril 563

- PRODUCTION CASING

af@®, 53,5 IbM, K55, Hydril 563

— SLOTTED LINER

aT", 26 b, K55, BTC

IDDP-2 WELL DESIGN

1200 m
450 m

110m

The drilling of IDDP-2, well two of the
Icelandic Deep Drilling Project, is being

prepared for at Reykjanes, Iceland

SURFACE CASING
022", 95T1,5x 12 mm, 117 I/, X58, Welded

Dril Bit 821* |

INTERMEDIATE CASING
,_,_f"f o18%", 8471,3 x 11 mm, 67,5 Ibft , X586, Welded, Sp. Drift 444,5 mm
Float collar st 300 m

B

3000 m
(750 m)

== =

Drill Bt @1TW" |

T STAGE CEMENTING WINDOW
Bekyw Casing Shos

ANCHOR CASING Sp. Drift 311,15m
813%", 8346,1 x 15,9 mm, 88,2 IbM, Hydrl

{1800 m)

1

Dwill Bt @123 |

__— 563
i Top 300m: TES
v 300-1200m: K55
\\ STAGE CEMENTING WINDOW
Below Casing Shos

|| T PRODUCTION CASING
00%", 244,5 x 13,8 mm, 53,5 /R, K58, BTC
Spedial Procedures for RIH and Camenting

PERFORATED LINER
7", 8177,8 x 9,2 mm, 26 /M, BTC

(200 m)

[ [

Top 200 m are unperforated

Orill Bt 083" |-




GeoX is the Lowest Scalable "Levelized
Cost of Energy" $ per MWh

GeoX

10X Energy
SuperCritical
Water
374°C

Hydro 3L, 705°F

Commercial Solar

Nuclear

Pressure

Coal (CCS)
Offshore Wind
Geothermal

Gas (CCS)

Levelized Cost of Energy (LCOE). Is total lifetime costs divided by energy production

GeoX Energy Non-Confidential https://www.iea.org/reports/projected-costs-of-generating-electricity-2020 ©2019-2022 GeoX Energy




GeoX Synthetic Supercritical
generates 10X to 55X more Energy

Conventional 370°F / 200°C GeoX Supercritical 850°F / 450°C
31 Wells = 50 MWe 3 Wells = 50 MWe

Only 15,000 MWn last 100 Years Supercritical Synthetic Geothermal
Needs 4 attributes occur all in the same place : Only 1 attribute required "Dry Supercritical Rocks"
1) Hot rocks

2) Permeable Wet Rock
3) Abundant water

4) Convected circulating water
©2019-2022 GeoX Energy



STATUS BIAYA PENGEBORAN PANAS BUMI (2018-2021)

Indonesia (data 2018)

Indonesia (data 2020)

Indonesia (data 2021)

ountry comparison

Philippines

New Zealand
Kenya

Iceland

Turkey 752

0 500 1.000 1.500 2.000 2.500 3.000 3.500 4.000

Cost (USD/m)

Highlight pengeboran di Indonesia

Biaya mobilisasi dari yard rig hingga ke lokasi yang remote
(jarak, pengadaan alat angkat tambahan).

Geological sefting pegunungan.

Pada umumnya menggunakan perjanjian kontraktual
konvensional (daily rafe).

©

Perbandingan antar negara

Pengeboran panas bumi di Filipina paling mahal, mengingat
sistem panas bumi yang dalam dengan topografi
pegunungan.

Pengeboran di Kenya dan Islandia relatif lebih murah.
Biaya pengeboran di Kenya yang dilakukan pengembang
yang memiliki rig sekitar 3,5 juta USD/sumur dan dengan
sewa rig sekitar 6,5 juta USD/ sumur (Ngugi, 2013) .

Biaya pengeboran di Islandia berkisar antara 2,5-4,8 juta
USD/sumur. Hal ini dikarenakan pengembang panas bumi
mempergunakan Aybrid drilling contract, yaitu gabungan
daily rate, meterage & lump sum dengan biaya 1000-2000
USD/m (Palsson, 2017).

Pengeboran di Turki lebih murah karena pada umumnya
memiliki sistem panas bumi pada geological sefting yang
relatif datar yang didominasi oleh batuan carbonat sehingga
lebih mudah dibor.



Dieng-2 Drilling Performance: SLR-J-7E

Conductor
30” X-56, #156,
1D 29.000”
PLAN ool | ACTUAL
30" Casing
38 mMD 30" Csg Depth 38 mMD/mTVD
38 mTVD
20" Casing
500 mMD y 20" Csg Depth 502 mMD/mTVD
500 mTVD 26" Hole Depth 503 mMD/mTVD
Surface
20" K-55, #133,
Geoconn ID
18.73”
Production
13-3/8" L-80, 68#, VAM-

21, 1D 12.415"

13-3/8" Casing

_____ 1070 mMD e
1054 mTVD 10-347 L.50, $40.5, DWC-
CIS, ID 10.05”
10-3/4" Casing
2200mMD

12-1/4" Hole Depth 2611 mMD/2456 mTVD

Perforated Liner 2 "
8-5/8” K-55, #24, | 8-5/8" Casing . 8:5/8 " Csg Depth 3006 mMD/ 2819 mTVD
DWC-CIS, ID 8.087" 3000 mMD 9-7/8" Hole Depth 3009 mMD/2822 mTVD

2803 mTVD

DEPTH, MMD

DAY VS DEPTH VS COST CURVE WELLSLR-J-7D
Spud in 16 September 2022, 13.30 Hrs

0 10 20 30 40 50 60 Day 70
0 8

SLR-J-7D AFE COST; USD 7.06

7
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1
SIR-T-9D ACTTIMELINE; 40.79; 2810
\ S
3000 ] i i
_______________________________________________________________________________________________ 0

=== S[R-J-7D TIMELINE PLAN
SLR-T-9D ACT TIMELINE

= S5|R-J-7D ACTUAL TIMELINE
e S| R-J-7D AFE COST

DIENG DRILLING PERFORMANCE

8,22

SLR-Q-31A SLR-Q-31B SLR-T-9C SLR-T-9D SLR-J-7E

—O—Rate of Well Completion (m/d) =—=@®=NPT (%) ==O= Cost per Meter (USS/m)
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Ideal: Elevated Well-Pad Design

Rotary drive

Underground Drainage Line from
Kelly Cellar to Mud Pond

. Blowout prevention
equipment
~ Mud pump

Draw works

Settling

Water and Mud Pond
Pond

o

é —Casing
o i|ie ©
;ég%‘iﬁ- I : o E i 3 E%‘% Y
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Rig Picture: Side View for Determining Distance between Cellars

« When Rig Skid forward for next sequence well, the
drilled well could be access for any well intervention onses
such as:

* Wireline operation ‘g-
« Well Test Pipe Installation Il
« Distance between Cellar (Ideal Option): 15.0 Meters Al

« Rotary Table - end Rig Floor (back side): 13.5 m B & e
« Half of Cellar Wide: 1.5 m Siwivel —==
— Standpipe

Rotary drive — '

15.0 m 15.0 m 15.0M | pray o I

—=—, Y e A’
7 R
R "-:-.: VSRS N Caa 7.‘-
e il | sy
! { o Drilt pipe
¢ 3
] o I '
! a ’ - Casing
E il
1= A | f=—Cement
b C-ys— Drill bit




Detail Rig Lay out Design @
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Geothermal Drilling




Muara Laboh — Supreme Energy
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Karaha Bodas




Wayang Windu, Pengalengan, West Java @
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KS Orka — Sorik Marapi




KS-Orka - Sokoria




PT Geo Dipa Energi, Dieng, Central Java
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Critical Water Supply @

WATER MANAGEMENT

h Booster J ' .
2006 m asl ;
' o PATUHA
rond 4
@ >

Power Plant Water Source :

WPS Cipaku (pH +7)

Belum dilakukan pengukuran debit air di WPS Cipaku
Booster B
B
Cipaku

Booster |
. 1900 m asl

WPS Cipaku
- 1612 m asl

5‘ WPS/Booster 67 existing water line
S~

Legend
A\, Water Sources

Drilling Wellpad h ::kut;
S
. New Wellpad

6" existing temporary water line (Victaulic)
8" victaulic new water line




Proper Rig Type Selection

\\m&

Drill Pipe ‘ Rig Skid System  Rig Walking System




Wellhead Design

OO0 00 0O
|
s o

Companion » L
Flange

', LP x 8°LG., W/1/2°NPT
COMP, FLANGE,3—1/8" 3\, W/3'LP
SIUDBOLTS, W/TWO NUTS ZINC COATED
~4 |87/8°-9NC DA X 6-1/4"
T T A T
GATE VLV.,3-1/8"_3M PSILW/3-1/8" 3M , FE.
1 [ADP. FLANGE,12" CLASS 900 X 3-17/8°3W STO'D.TOP.

] =rol @

b3 /THO MUTS ZING COATED 20

M 3/8 —a-Nc w\ X _10-3/4"

[B=2 |API_RING GASKET, RX—57 SS 1
1

MASTER VALVE, 127 CLASS 900,W/12" CLASS 900, 1
FOR GEOTHERMAL ,FE.RTJ. BEVEL GEAR.

A-11]PR . GAUGH 1, W/ NPT _CONN,
A—10|NEEDLE VALVE mcmﬁm Wixf, 1/2°NPT_CORN.

1
"I]'-"." A~
. —7 | COMP. FLANGE,3—1/8" 3M, W, 3
h-6 [STUBOLTS, W/TWO NUTS ZINC COATED

87/8°~9NC DA X 6-1/4" c
A—S [API RING GASKET, RX—31
A—a w: LV, 5‘7*“—71 8" 3M_PSIW/3-1/8" S
- TS, W/ TWO NUTS ZING COATED
A= o 3@ -8NC DIA X 10-3/4" LG.

A—2 [APL_RING GASKET, RX—57 S5
A—1 h—1 [CASING HEAD,13-5/8" SN TOF X T3-3/8S0W.
| W/TWO 3-1/8% 3M EXTENDED FLANGE SIDE OU

NO DESCRIPTION QTY]
20,50 —912.520—] PT. Sarana Adikarya Utama
Wellhea A-9  A-10

Housing

Master 90,49
Valve < B-1

_-gnag

t
n
T
|

TITLE : WELLHEAD ASSEMBLY FOR GEOTHERMAL
| 13-5/8" X 13-3/8" CSG. — 3000 PS!
-8 550 DEG. F

APPY._BY CUSTOMER;

13-3/8" CSG

CUSTOMER : x50 ORKA

25.00 . NO. :
FACE TO FACE SORIK MERAPI x;‘m}u

63.74 MATERIAL CLASS : "DO-NL PREP, SAMSUL [25/01/18
TEMPERATURE _ : 'Y (0-650°F) |CHECKED | ASSEGAF |25/01/18
RATING LEVEL :PSL-1 [PR-1 |APPROVAL | DAMON |25/01/18




Casing Design

L

UL

Pouring the liquid

Scrap yard electric-arc furnace steel into a ladle

Vacuum degassing

Straightening

Bow-type
of steel rounds

continuous caster

Flame cutting

Four-hammer forging machine



Well Trajectory, BHA, Torque and Drag
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Section
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Drilling Bits @
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New Drilling Bit Technology: Faster and Longer Run

Sting Blade
PDC Bit

Kymera
Hybrid Bit



Develop Less Vibration Bottom Hole Assembly

or o 0 o o?  BHA Configuration

» Directional BHA

o . o . o « Survey and Navigation
 BHA failure and stress check

« Hard Banding

» Hard Facing

8.5" JARs 8.58" JARs
8.5"DC g8.5" DC

8.5" MWD 8.5" MWD
85" LWD 8.5" LWD

|B Stabilizer D IB Stabilizer
g.5"DC g.5" DC

IE: Stabilizer [lD IB Stabilizer
8.5" Pony DC 8.5" Pony DC

Extended X/0 Extended X/0 Extended X/0 Extended X/0

Dump Sub

» Friction Welding
« BHA Vibration Analysis i
85"DC 85" DC
g8.5" DC
|B Stabilizer IB Stabilizer _ )
8.5" MWD 8.5" MWD 8.5" MWD —p ¥ . Transmissl
8.5" LwWD 85" LWD 8.5" LWD - - T 5 - 2 i
D IE Stabilizer |B Stabilizer IE Stabilizer 2 7 . = S “E“,,;EE

Fony DC o a ——y -
Shock Tool 3 R

AG-itater

8.6"DC g.6"DC

|B Stabilizer IB Stabilizer

[lD B Stahilizer

8.5" Pony DC

WO pe)

9-1/2" Mud Motor
cw
Top Stabilizer

ME Stabilizer :I 8.5" Shock Tool 912" Mud Motor

ow

Harmonic Iselation Tool .
Top Stabilizer

12.25" Insert Bit

MNE Stabilizer

12.28" Ingert Bit

i) =8| =\
!‘?_. l 12.25" Insert Bit W 12.25" Insert Bit S 12.25" Insert Bit

S



12-1/4” BHA - Lateral Displacement and BHA type

Why Drilling Jars fail..?

YVertical Displacement
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Technical Key Functions of Drilling Fluids @

Rotary Hose \

Mud CirculationSystem Hydraulic Optimization
i Pump Pressure=f(Pumprate,MudViscosity)
Swivel
/Standpipe
Protection against
Mud Pum :
Kelly X Corrosion
Rotary__ b "'§ _ Charging Pumps

Sl = - / \K
Transport of Cuttings — e :
. . ' Sha'e,'f\ld ng Solids Removat = =

to Surface e
o ' Shak  Mud Pits _
Annul ! .

Casin
Drillstring
Support of
Borehole Wall

4
By

b e -

Transmission of = L, i |
Data/Hydraulic Power % Reducing Friction
Cooling Bit ™ : Torque/Drag

Balancing Formation i
Presstre Cleaning the Bottom of the Hole



Drilling Hydraulic

13-3/8" Casing, 68 ppf
ID=12.415in

12-1/4" hole section

= Q
A
I i |
e
D
ofgﬂg\ of fluid
pVD
Re = —
B,
" Dynamic Viscosity
| Reynolds Number of fluid

(b)

Turbulent Flow

— Diameter »

HHPb (hhp), IFb (Ib),and Vj (fts)

-]

Constant Pump
ressure is Assumed

W \\& A
——]

_—

HHPb

4 Min Flow Rate

Max Flow Rate

Opt

Fig.2-H

100 200 300 400
Flow Rate (gal/min)

"™ P

500 600

HPD, IFb, and V] at constant pump pressure as



Cementing Technology @

Cement

Top Plug 5
Released g

Non ¥etating Cementing Plug

Bottom Displacement S e, -
Plug Fluid ’a I ? _Fop Plug
Spacer + 4 ;]
Fluid & I ﬁ Velve Corem— nuts__m Plug
¥ 'Y
« o
1l |
D.:“““n N - - ) Nen Ro:;in;_lm Head
Fluid b — ﬁ |’|ug Non Rotating Float Collar Float Shoe
=
4 Bottom %1 : '?;i ? Bumped
Float ~ Plug N ."." r
) )
Collar jeame Ruptured g e ﬁ
Shoe -_ LY ﬁ LY
. [ ’« X . b
Joint Float Eoe 5 o (
Shoe -
A B (
2(Ca0),(Si0,) + 7TH,0 2> ™)

(Ca0),(Si0,),.4(H,0) + 3Ca(OH),

2(Ca0),(Si0,) + 5H,0 > @)
(Ca0)4(Si0,),.4(H,0) + Ca(OH),
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Drilling Process

Key Activities/Deliverables

Appraise

B o > -

)

Hawve we cornnducisd

Do we hrave a Hawve we Are we preparsed fo Hawve we conducted
project # cefermined the best deliver an the the nz:” If}l;rl and capfured
opdion ? project objectives? ﬁ'a'-'l.-]'Pe.s-.s eﬁgcmmn? lessorrs learned?
Crpportunity framed Lock Subeurface Lock Basis of Frepare & issus Wedl Wash Lp f
Subsurface Dl::nj&[:tl'-.-'ed Design (BO0Y) -I:|I'I||II1-? .'3_m:l.l'{:|r Lessons Learmed
objectives i"'fﬂ' 'M'“;I randum Updated Risk Mgt. complstion program | e of Well Report
t

Preliminary well
design concepts
Initiate Risk
Management
Register

Class 3
deterministic
scoping cost
estimmates
Enginesring
Aesurance Plan

HSSEM Plan

Human Resource
Flannimng

Select Basis of
Cesign — includes
preferred well
design opdon
Updated Risk Mgt
Register

Class 2
deterministic well
constuction
Financial
Memaorandum (FR)

Human Resource
planming

Register

Class 1 prolxabilistic
cost estimate &
AFE

Human Resource
planning

EQT and 55 Peer
Review

D&C Peer Assist

Procurement & Tender'\

DA OIPICW O

Human Resourncs
planning

YWendor Look Back
Feview

Significant or Material t:l'ﬂ‘oéa will require MOC

Select Peer Review

Enginesring
Assurance Review

DEC Start Up
Review




Drilling Material and Services

i

e /(

Directional Drilling

4 g f T
(e
ementing i~

I..4
.

Purchase

1. Casing

2. Wellhead

3. Liner
Adapter

4. Dirilling Bits

5. Casing

Accessories
6. DSA and X/O

Services Support
1. Drilling Rig 1. Drilling Site
2. Cement and Mud Construction
3. Directional Drilling 2. Diesel Fuel
4, Air Drilling 3. Water Pump Services
5. Mud Coller 4. UKL /UPL
6. Wellhead 5. Security Services
Installation 6. Road Survey
7. Drilling Personnel 7. Tubular Inspection
8. Heavy Equipment 8. Explosive Handling
9. Drilling Waste 9. Permits
Handling 10. Perforated Liner
10. VSAT 11. Logistic Services
11.  Drilling Report 12. General Services
12. Casing Handling
13. H2S Service
14. Mud Logging
15.  Drill String
Inspection
16. Hard Bending
17.  Solid Control
Services
18.  Fishing Tool
Services
19. Coring Services
20. E-Line & Explosive



TYPE OF CONTRACT for Procuring Drilling Services

Discrete

COM

CON

CON

CON

COM: Company

CON: Contractor
IDS: Integrated Drilling Services

IPM / Turnkey
COM
IPM
CON CON CON

Bundled
COM
con || s || con
con || con || con




COMPETITIVE BIDDING PROCESS

Lead
Time

(W)

25WD

Procurement Senice

User Approver Procursment
A per ton Commitee Approver
Tdertiied Needs
- Contract Terms
- Exhibits
- Speciications
- OE/EEHPS
PR Approved Company Form

Create Requisition | | | by User Manager] Section | Prepare:
{»l inAccordance [  approed by [# - Procurement File Checklist
Data entry into with LOA Committee - Procurement Plan
SunSytem - Bid Agenda
Bid Plan - Qualfication R
Approved By
User De

Sealed Bid
Administrator

Vendor / Bidder

Document / Form Used

OE with Detail

Exhibits

PRF (Proc Requsition Form)
Procurement Plan
Negotiation Plan

Bid Evaluation Plan
Procurement File Checkist

Media Announcement
- B Board < Rp 1 Billion

- BB + Newspaper >Rp 1B
L

Copy of Bulletin Board and Media Adv.
Bidders List

Bid Registration

Recened, Record
& Check
Bidder Registration

Submit Bid
Requirement

Prepare Bid Package
- RFQ/ Bid Form
- Bid Instruction

- Proposed Contract Doc

Bidders Screened Based on Past

Experience, Financial Strength, Technical
Capabilties (User, SCM & Finance Dep

List of Bidders to be Invited

Bid Package:

- Cover Letter

- Bid Instruction

- Standard Contract

- Exhibits

Note:

If determined TKDN is higher than 35%,
and less than 3 bidder qualified, then the
registration period is increased by 5
WD (min) with TKDN being the lowest
bidder but no less than 30%

¥

‘ Bidder List & Invitation Preparation

)

Bid Document
& RFQ Distribution

i

Bid Document
Collection

Bidder List (Invited Bidders)

Bid Invitation Letter

Bid Distribution & Submission Report
(SBA)

Pre- Bid Mesting

Finalize Bid Evaluation

Criteria
T

v
Bid Document
Study

Minutes of Pre-bid Meeting

Asking Period

Proposal
Preparation &
Submission

I Bid Opening Mesting

(minimum 2 committee
‘ members + 1 bidders)

Recened & Register
Bid Package

Bid Opening Checklist / Summary
Bid Distribution & Submission Rpt (SBA)

Technical
& Commercial Eval

recommendation

Company Comm
Section Il
approved by
Committee

Bid Evaluation:
- Clarification
- Evaluation

Price Negotiation

Minutes of Bid clarification
Technical Evaluation & recomendation

Negotiation Plan

5W/D (i bid price = OE/EE/HPS) Minutes of Price Negotiation
Prospective Winner Committee Approval Form
Determination
Quorum: 2/3 of committee
L2
Company Comm
Section Il
1WD
approved by
Committee
nform Lossers Rejection Letter to Unsucess Bidders
1D (wait for possible protest)
L 2
Tnform Winner Return Bid Bond Lossers Award Letter
1WD Prepare Final Commitment to Lossers Collect
Bid Bond
1
v
Review and I Retum Bid Bond Winner Submit | ; Signed Contract from Both Parties
Execute Finalize Commitments & Collect Performance Performance
PO/Contract ‘ Bond Bond
1WD

Distribute

Copies
Contracts

Execute work

Min: 21 W/D
Max: 25 W/D

Items shade in red are minimum requirsment as per SKMIGAS
Procurement Guidelines No. 007 Revisi-IPTK//2011

12 — 25 weeks:

e

%0

e

%0

e

*

\/
’0

L)

e

*

e

*

e

*

e

%

e

*

R/
0’0

e

*

Pra Qualification
CSMS Qualification
Legal (Terms and Condition) Clarification
Protest Clarification
Technical Evaluation
ommercial Evaluation
ontract Award
elivery time
Rig Up or Installation time
Internal Approval
Avoid any Conflict of interes



Drilling Personnel




Ideal Geothermal Drilling Organization Chart

Drilling Manager

Drilling Engineer A.M.

Sr. Drilling Engineer - Dieng

Sr. Drilling Engineer - Patuha

Drilling Operation A.M.

Drilling Op & Logistic

Jr. Drilling Engineer

Jr. Drilling Engineer

Jr. Drilling Engineer

Jr. Drilling Engineer

Drilling Cost Control

Day Drilling Supervisor
Consultant

Day Drilling Supervisor
Consultant

Night Drilling Supervisor
Consultant

Night Drilling Supervisor
Consultant

Material Man
Consultant

Material Man
Consultant

HSE Officer
Consultant

HSE Officer
Consultant

Drilling Contract A.M.

Drilling HSE A.M.

Drilling Contract Engineer

Drilling HSE




Drilling Personnel — Office and Site

Company Personnel
(Office + Site):

© 0 N o Ok wDNPRE

=
N B O

13.
14.
15.
16.

Drilling Manager
Drilling Admin

Drilling Specialist
Drilling Fluid Specialist
Drilling Superintendent
Sr. Drilling Engineer
Drilling Engineer
Completion Engineer
Drilling Accountant

. Logistic Coordinator
. Procurement
. Civil Engineer

Day Drilling Supervisor

Night Drilling Supervisor

HSE Site Officer
Material Man

Rig Company (Office):

1. Manager
2. HSE Manager
3. Warehouseman

Rig Personnel (Rig Site):

© 0 N Ok wDdhPRE

el i el ol
o A WN PR O

Toolpushers (Sr)
Toolpushers

Rig Superintendent
HSE Supervisor
Drillers

Assistant Drillers
Derrickman
Floorman
Roustabouts

. Rig Mechanics/Electricians
. Welders

. Storekeepers

. Crane /Forklift Operators

. Drivers/Helpers (truck/cars)
. Catering

. Security



Service Company Personnel @

Directional Drilling Fluid Cementing Casing Mud Logging
Drilling, MWD, Handling
LWD
Sr. DD Engineer Sr. Mud Engineer Cementing Engineer Casing Crew Pressure Engineer H2S Engineer
DD Engineer Mud Engineer Operator Torque Turn Eng. Mud Logger Sweeper

Solid Control Mechanic Sample Catcher
MWD Engineer Mud Boy Helper Technician
LWD Engineer Helper
Heavy Equipment | Air Drilling Electric Drilling Equipment Geothermal Well

Logging Test

Forklift Operator Aerated Engineer E-Log Engineer Liner Hanger Engineer Well Test Superintendent
Crane Operator Operator Operator Down Hole Packer Engineer Well Test Engineer
Hi-Boy / Low Boy Trailer  Helper Helper Completion Engineer Reservoir Engineer
Driver Fishing Engineer
Foco Truck Driver Wellhead Engineer Team Lead/Coordinator
Vacuum Truck Driver + Tool Engineer Well Test Leader
Operator Coring Engineer HSE Engineer
Tronton Truck Driver VSAT Engineer Welder
Truck Pusher Drilling Bit Engineer Operator / Helper
Flag Man QA/QC Engineer

Light Vehicle Driver
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Geo

10x SUPERCRITICAL
GEOTHERMAL

-

aradlgm Shlﬂ to /, ',' oW Scaiablq Ba"Seload Energy

‘Supercntlcal ynthetic Géothermal

7
Founder & CEO - Andrew Fleming
Co-Founder & CTO - Greg Szuitiak




Problem - There is no Scalable
Baseload Renewable Energy to
power the World

e

! 4

- Conventional Geothermal and Hydro, can't scale to power the world
- We need to cut 18 Billion tonnes of Coal CO2 year by 2050

GeoX Energy Confidential ©2019-2022 GeoX Energy



Solution - A Paradigm shift to a New Baseload Power

GeoX supercritical 850°F (450°C) sites in Orange
At depths of 9,000 ft to 33,000 ft (3 to 10 Km)

GeoX's Scalable Synthetic Geothermal Baseload can Power a 70 TW World

GeoX Energy Confidential ©2019-2022 GeoX Energy Inc.



Why Supercritical?

10X Energy
SuperCritical
Water

374°C
705°F

£
3
7]
7]
Q
-
a

Temperatu re @

"Supercritical" can be thought of as the "fourth state" of a material

It is not a solid, a liquid or a gas - appears like a vapor

GeoX Energy Confidential ©2019-2022 GeoX Energy



Supercritical Constructed T 8

Eubsurtace Hegj il
Exchanger s fﬁiHMm

;ﬂﬂ“ﬂm ¥

Superheated Vapor in
the formation up to
850°F up to 55X more
energy

1000 MWn plant has a
constructed 320 billion

The supercritical
vapor / heat
exchanger

cu/ft subsurface heat

exchanger

20 Triplets = 1000 MWn . .
Each Triplet is 50

_ MWe to 70 MWe
GeoX Energy Confidential ©2019-2022 GeoX Energy Ir



2018 - 2019

Geothermal
Research Started
2018

GeoX
incorporated
2019

Milestones

GeoX Energy Confidential

2019-2021

Successfully
Modeled GeoX
Breakthrough
Heat-Exchanger
Design

File IP for EGS up
to 850°F / 450°C
Drilling, &
Completion
Equip, Well
Control, Cement,
MWD, Dirilling
and Power Plant
Technology

2021 & 2022

The world's
largest drilling
contractor,
Nabors, invested
$11M in GeoX -
Closing $25m
round mid-Nov
2022

Secured and
securing
supercritical 20 X
1000 MWn or
larger sites in the
US and overseas

2022 - Q1 2023

All 850°F (450°C)
Drilling, &
Completion
Equip, Well
Control, Cement,
MWD, Dirilling
and Power Plant
Technology well
casing FEA (Finite
Element
Analysis), from
500°F to 850°F /
(200°C - 450°C)
ready for service

2023 -2050

Build 50 MWn
GeoX power
plant by 2024
and grow to 450
MWn within 5
years - Value
2027 = $4B with
4.2X ROIl. Scale
to 1 x 1000MWn
per year
thereafter.

Global Scaling
via 40 Fortune
500 Firms
building one
2000MWn plant
per year until
2050m will
eliminate 18B
tons/year CO2
from coal power

©2019-2022 GeoX Energy Inc.



