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L2989 VERY SHALLOW RESERVOIR
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S5QY OPERATIONAL CHALLENGES

Common Well Architecture for Very

Shallow Candidate

1 Subsurface Aspect 2 Well Intervention Aspect
a. High cost of well intervention: if .
a. Job Risk Assesment

20” CP : . _
> DHSV requires cementing for Shallow Light ] .
> Annulus A Architecture and well with further well b. Eresence of Sustalln CasuI;g
nnuius .
> Annulus B Annulus A integrity investigation _ ressqre. t.o eya uatg y
s ) b. SCP shallower than 500 mSS: safety :)nteirlt:: ENgINeering review
g casing issues related to fracture ¢. Fre-fero _ _
perforation - Cementing operation and
i cement quality review.
3 Production Aspect a . Y . .
- Annulus investigation (if
9-5/8” Casing a. Job Preparation: Install bleed off line found SCP)
with PSV on annulus#B for SLA - SNL to found SCP source
3.5” Tubing completion. d. Post Perfo
4.5” [3.5” Surface limitation. PSHH setting - Pressure revolution post
Tubing . . . .
c. Daily monitoring from PO personnel perforation

minimum for the first week after put
on production, Well Integrity Teamwill
follow up if any abnormal condition




@“"’Eﬁ Specific Mitigation

Well Intervention (@:

Validation of well barriers
Multi-purpose and well testing barge
Noise log prior and post perforation
Cement quality validated

Punch prior main perforation

Setting screen as sand control means

@ Production Operation
Bleed off line with PSV
Setting PSHH flowline
Mitigation to produce sand wells

Subsurface
Avoid ex-blowout area & Monito ring

Target reservoir vs shallowest perforation Daily well monitoring post perforation until
Shale layer thickness consider stable



Q5QY WELL INTEGRITY MANAGEMENT SPEY o

1. candidate Selection WELL INTEGRITY Management

Reservoir evaluation,

Well Integrity review 2 Preparation on Very Shallow Perforation
@
(shale, frac, cement), Well Integrity validation Well Performed Throughout
sand control, economic _ .
(leak rate, noise log), Opera‘“on Cycle

mitigation (Bleed off line,
PSHH, choke, probe, Tee)

_ Curative
Maintenance and
Investigation

Preventive
Maintenance

2. Operation
"
Testing standby, pumping — —
unit, punch

XMAS Tree

epair

4. Monitoring

Production, Annulus

monitoring



SMART WELL INTEGRITY MODULE (SWIM) Workshop

. P

Well Visit Data
| (sterRoMEL) The SWIM program has been used to record all the well integrity aspects SWiM
Orange Smart Well
i for 2300++ wells within PHM perimeter. Integrity Module

Confirmed
Critical

The variability and combination of well locations and period of well

|
|

.m |

Well Visit Data Agresd }
|

|

|

I (WIN/OPS - Site) » . . . . .
— installation have been becoming contributing factor to our extra effort for
s defining barrier element data. The summary are as follows:
Initial color code
Conformity Check (automatic) . . . . . . . pe .
Lonformity Lheek External Barrier with its combination of element identification.
T T T T T T T T T Internal Barrier with its combination of element identification.
| MIT or DGS
| | Cormective actio :
[] and m"r‘l'zs-i;lliurlsrls N dedﬂ;rzlwn::m
: Color Code Yellow Orange
| e Picest e st FARA Annulus Pressure, Internal and One well envelope, internal of Annulus Pressure, Internal and
T Ge ”'L‘Lfs .',_“,m"e,' ",e”‘.‘,’ b extenal well envelopes in good external, Annulus Pressure is external well envelopes are
| SenrigEiv neral SN el eniepes I good condition but one or more failed. A single failure of a barier | failed or when leak is observed
ister Definition condifion and no degradation AR A AR St etk S DLVIST e
| e aggravating factors exist with [ may lead to leak to environment at surface
Follow Up acceptable risk
77777777777 1. Based on Bx8 risk matrix
D s Dy A o e
"""""" N IOLERABLE . ( !
- - : 4 S5Safe Zone - Risk is ACCEFTABLE
------------- Einal Risk All monitoring activities has been managed thru

digital platform SWIM (Smart Well Integrity Module)




G289 SAND CONTROL MANAGEMENT

velopment towards lower cost
m - Decision Tree
2015 * Sand Box
Initial Trial 2018 2020 1 * SacTi

. . Bullheadin .
* Discovering . New WeIISandg Price Margin 2021 Prioritization

Sandtrapf Control Completion ° Technical Price 2022
Good Performance Optimization Competition Local Product

* SC3 lower cost * SacTi Trial

Screen Sizing Screen development towards reliabilities
* Granulometry

Optimum

2024
4>

Configuration

e Sand Sieve

Retrievable Conf - Discover ) — 2022
* Mediocre straddle screen Analysis 2021 2021
performance m 2020 Screen
Stock Bank Data Optimization
2017 Optimization * Sand sieve data .« HESS

* Reused Screen and psd industrialization
correlation * Increased production

Placement
method
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SCON MILESTONE

Aquaset
—3chlumberger—— Trial
SacTi-01 SacTi-01
{"I'I I'TAN {,'[ ITIAN BIO T%n
SC3 Furan SC3 Furan
Sandlock V Sandlock V S S SacTi-01
Sehumbergr Sehumbergr s Hughes & TITIAN
Cured resin sample Sandtrap ABC Sandtrap ABC Sandtrap ABC Sandtrap ABC Sandtrap ABC
SandTrap 225/350 || Sandtrap 225/350 Sandtrap 225/350 | | Sandtrap 225/350 | | Sandtrap 225/350 Sandtrap 225/350
HALLIBURTON HALLIBURTON HALLIBURTON HALLIEUFlTDN HALLIEUFITDN HALLIBURTON
Sandlock Sandlock ST ABC Aquaset Bio-Scon
Sandtrap V, 1% V, 4% 9% 2% 7%

ABC, 16%

71 job

Sandtrap
ABC,
21%

52 job

SC3,

SacTi, 3!

Sandtrap
ABC, 11%

62 job

=

66 job

SC3

3%

SacTi
43%

63 job




5QY SCREEN MILESTONE

Sand Screen development and workload in Mahak:

Bead Screen

Multi weave

Others Filtrex Boron

Filtrex

HESS FILTREX  BoronsScreen = Bead Screen nitj Weave

[ 9
7% 7% 3%
‘ F”trE)(/

3%
50 job 56 job 65 job 172 job

N
X

Maxwarp
0,

Premium Mesh
6%

I




A5Q) VSP SAND CONTROL: TT SCREEN §hation

Sand Pass Thru

= Premium mesh screen no longer used in gas well.
Screen Performance Success Rate

196% Average Recovery Factor

- . SCREEN PERFORMANCE
= Paragon packer used in high deviation well to ensure s

proper sealing.

Plugging ’

= Replace with bigger opening size screen

= Change screen type (HESS screen never experienced Plugging, 3%
plugging d/t its disc design)

= Careful ramp-up procedure

Wi
B

Y| Premium mesh [V TTCs

Pass thru, 23%

Well No Flow

=  Potential test before set screen?



45QY VERY SHALLOW PERFORATION CASE P\ shop

'('):110;2019'" 2';‘059m =| Total Shale = Thickness to Top Res — Thickness of Sand Reservoir — Thickness
= other Litho
— w| Total Shale = 394m — 25.7m — 9.5 m = 358.8 T B ml| T B m .
. o " " " " Res P otto op otto Netpay Avg Phi |Avg Vsh| Avg Perm |Pressure
i Name Perfo | Perfo | Perfo | Perfo ABC (m) Contact (%) (%) (MD) (psi)
| P e s (mMD) | (mMD) | (msS) | (msS) R i
] L A 0762 AXXX | 411.6 | 412.7 | 394.6 | 395.6 | 2.52 GWC 29% 26% 1550 576
347.777 350.063 Coal 2.286
K 380.543 382.067 Coal 1.524
g 386.029 389.077 Coal 3.048
395.63 396.088 Coal 0.458
9.449 . . . . .
g i Well Name ¥ Res Nar ~ | Fluid v |TopMC ~ m[,v 'Contaci ~  Net Abc ~ nghllght prlor perforatlon-
Y mm  mes  wank |7 o WaeT 073 1. This well is SLA (consist of 2 Annulus), presence of Annulus pressure in Ann#B 6 — 7 Bar
z TN-5182 A102  WATER 165.96 150.6606 WATER 6.23 (MAWOP 15 B) with Leak Rate < 3 scfm.
TN-5182 A103 WATER 229.51 214.15 WATER 0.45
EUT)  TNSis2 A0S WATER | 300.23 2848416 WATER 3.04 2. Noise log result while venting Ann#B shows noise indication at 125 m and no connection
TN:5182 A105 WATER 33117 315.6375 WATER 0.91 to Res. A108.
TN-5182 A107 WATER 390.3 373.8117 WATER 4.31
s { ‘ Result:
o 5
- 1\ i e Cleanupresult: Qg 1.1 MMscfd / 37.6 B, WHSIP 39.2 B
g St },u .....
MEE == { SRR No increment of Ann#B pressure after
A= =11 % T perforation, indication of cement above
. {aozsan perforation target to leak source are
f «wa L competence.
- 4 BN
;: gl
it




Depth (mSS)
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VERY SHALLOW PORTFOLIO
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INﬁé@b
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TAlL C2A47
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N-S242 o TN-s228
TN-S245

M Perforated @ Next Target Wait Bottom-Up



SUMMARY

» Very shallow reservoir is one of important play for Mahakam future

» Well Integrity and Sand Control Management are key for successful
Very shallow development

A\

Trial have been done with promising result

Y

Very shallow portfolio shows more potential candidates yet more
challenging environment
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G5Q) ROADMAP TRIAL

Discussion initiated for
shallow perforation with
Surface Casing Pressure,
identifying risk of fracture

Part of OPLL-2C follow up
Candidate identification
for pilot project

JRA development
Workflow definition
Socialization to Site

JRA socialization to Site
VSP at Pilot well TN-S182
VSP Campaign at TN-
$189, TN-S214, TN-
AA304, TN-S163

Evaluation of VSP Project

Planning for industrialization
and standardized in TKO
VSP Execution at TN-AA384
and TN-AA230

Well review VSP candidate
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& C (Y A Notsecure | mahakamnet/SitePages/AppShortcut.aspx * N o :
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<
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Safety Security Briefing Video v

v

Corporate Management System Contract & Procurement
Emergency Plans v
Practical v Coordination v
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— - PN
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All monitoring activities has
been managed through digital

platform SWIM (Smart Well
Integrity Module)




WELL INTEGRITY KPI D 2 e,

Red-Orange Well Status TRESHOLD
100 4.00%
80 B 3.30% [ | B 5 5o
' 3.20% . 3.25%
=300y B 3-10% wem o 3.07% I B 3.02% 3.00%
- | . 290% [l [ | i 2.70%
‘ 2.30%
2.00%
40
20 1.00%
0 0.00%
Jan-21 Feb-21 Mar-21  Apr-21  May-21  Jun-21 Jul-21 Aug-21 Sep-21 Oct-21
Orange I Red Trend : Red-Orange Well Status e=» o Limit
Red — Orange Well Solved Case: Red — Orange Well
Jan - Oct 2021 Jan - Oct 2021
25
25 25 23
19
20 20 18
14 14 14
13 13
15 W Red New = M Red Solved
9 9 9
10 Orange New 10 7 Orange Solved
6 6
4 3
5 2 .I 2 n l 0 l 5 2 1 2 2
0
i g£)a) a - e a flals
Apr-21  May-21  Jun-21 Jul-21 Aug-21  Sep-21  Oct-21 Apr-21  May-21 Jun-21  Jul-21  Aug-21 Sep-21 Oct-21
8/28/2024 19
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WoeLkshop

. P

Well Visit Data
| (sterRoMEL) The SWIM program has been used to record all the well integrity aspects SWiM
Orange Smart Well
i for 2300++ wells within PHM perimeter. Integrity Module

Confirmed
Critical

The variability and combination of well locations and period of well

|
|

.m |

Well Visit Data Agresd }
|

|

|

I (WIN/OPS - Site) » . . . . .
— installation have been becoming contributing factor to our extra effort for
s defining barrier element data. The summary are as follows:
Initial color code
Conformity Check (automatic) . . . . . . . pe .
Lonformity Lheek External Barrier with its combination of element identification.
T T T T T T T T T Internal Barrier with its combination of element identification.
| MIT or DGS
| | Cormective actio :
[] and m"r‘l'zs-i;lliurlsrls N dedﬂ;rzlwn::m
: Color Code Yellow Orange
| e Picest e st FARA Annulus Pressure, Internal and One well envelope, internal of Annulus Pressure, Internal and
T Ge ”'L‘Lfs .',_“,m"e,' ",e”‘.‘,’ b extenal well envelopes in good external, Annulus Pressure is external well envelopes are
| SenrigEiv neral SN el eniepes I good condition but one or more failed. A single failure of a barier | failed or when leak is observed
ister Definition condifion and no degradation AR A AR St etk S DLVIST e
| e aggravating factors exist with [ may lead to leak to environment at surface
Follow Up acceptable risk
77777777777 1. Based on Bx8 risk matrix
D s Dy A o e
"""""" N IOLERABLE . ( !
- - : 4 S5Safe Zone - Risk is ACCEFTABLE
------------- Einal Risk All monitoring activities has been managed thru

digital platform SWIM (Smart Well Integrity Module)

20



W" “' Specific Mitigation

Pilot Well VSP Mitigation Refer to JRA

« Subsurface
- Well candidate avoid GTS-C area considering well integrity risk due to potential reservoir connectivity with ex-blowout well

- Ensure pressure from reservoir not exceeding the shallowest perforation fracture pressure refers to PPFG data
- Ensure minimum requirement of 50 m accumulative shale layer thickness

+ Waell Intervention

- Validation of well barriers

- Utilization of multi-purpose barge and well testing barge is ready to mobilize to accommodate well killing capability
- Noise log to be performed post perforation only if LR > 15 scfm observed

- Cement quality validated by cement checklist and CBL/VDL logging

- Perform punch prior main perforation

- Setting screen as sand control means

v Production Operation

- Installation of bleed off line with PSV in Annulus

- Daily well monitoring post perforation until consider stable

- PSHH flowline set below fracture pressure

- Ensure mitigation to produce sand wells, such as ; use sand resistance choke valves, sand probe installed, etc




COST RANKING

Drilling
(Completion)
Duration

Tangible Cost

Intangible Cost

Perfo & 1 Sand
Control Cost

Perfo & 2 Sand
Control Cost

5,0-@ I B

A
=

TOTAL COST PER
WELL

G

WA HULU MARARAM

US$ 4,804K

US$ 546K + 84K

T
PK-B9.G1

13 Days (2.5 days)

US$ 366K

US$ 4,285K

US$ 114K

=

Thru Tbg Ceramic

MINA HULU MAHAKAM
PK-B9.G1

HARURN14

]

B Sq + Repert

13 Days (2.5 days*)

US$ 200K

US$ 4,358K

US$ 100K

13 Days (20 days*)

US$ 664K

US$ 4,708K

US$ 125K J

US$ 1,093K + 162K

US$ 100K+ +




Sand Control Selection

RESERVES SC OPTION WELL COST*

GP (Cased Hole)

> 4 BCF (> $ 20 M)
SAS, GeoFORM, EHS

— Ceramic Screen (Cased Hole) $53M
~ 3-4BCF($15-20M) -  SsAS, GeoFORM, EHS $46M
Sand Control B o SCON ?? $50M
SCON S50M

—-1.5-3BCF($7.5-15 M){
SAS S46 M
SCON S50M

| <1.5BCF(<$7.5M) {
Hanging Ceramic Screen S45M

8/28/2024 Stake will determine Sand Control Selection 23
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SCON MILESTONE

Aquaset
—3chlumberger—— Trial
SacTi-01 SacTi-01
{)'1 ITIAN {,'[ ITIAN Bio- T%’;
SC3 Furan SC3 Furan
Sandlock V Sandlock V S S SacTi-01
Sehumbergr Sehumbergr s Hughes & TITIAN
Cured resin sample Sandtrap ABC Sandtrap ABC Sandtrap ABC Sandtrap ABC Sandtrap ABC
SandTrap 225/350 || Sandtrap 225/350 Sandtrap 225/350 | | Sandtrap 225/350 | | Sandtrap 225/350 Sandtrap 225/350
HALLIBURTON HALLIBURTON HALLIBURTON HALLIEUFlTDN HALLIEUFITDN HALLIBURTON
Sandlock Sandlock ST ABC Aquaset Bio-Scon
Sandtrap V, 1% V, 4% 9% 2% 7%

ABC, 16%

71 job

Sandtrap
ABC,
21%

52 job

SC3,

SacTi, 3!

Sandtrap
ABC, 11%

62 job

=

66 job

SC3

3%

SacTi
43%

63 job




A5@Y SCREEN MILESTONE

Sand Screen development and workload in Mahakam Bead Screen

Multi weave

Others Filtrex E—

Filtrex

HESS FILTREX  BoronsScreen = Bead Screen nitj Weave

[ 9
7% 7% 3%
‘ F”trE)(/

3%
50 job 56 job 65 job 172 job

N
X

Maxwarp
0,

Premium Mesh
6%

I




A 4 - [ ]
w“"a’r Sand Control Selection

Eﬂ;fResET Form

- =250 mD

v

Diesel based resin.

Premium Mesh

HALLIBURTDOMN Sandirap 2257350

SacTi-01 {J..'..,". i

<0.05 Bcef : Broadcast

Water Based Resin
4+:n.{:5 Bcf - Premium Mesh —p»  20.05 Bef - Filtrex T HALLIBURTONSandirap ABC
SlELE s Schiumberger ~quaset (Opportunity)
—p» 20.05 Bef : HESS T
—20.12 Bef : TTCS
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TRIAL RESULT

Reservoir Information Well Intervention Key Parameter Perfo & Clean Up Date and Clean Up Result
Well
No Well Architecture | Reservoir | Depth (mTMD) | Depth (msS) Prognosis : Cement Qualit Ann Pressure (PWHSIP) & ,:\tnn Perforation Clean Up Clean Up
- o bcf, MMscfd . Prior VSP (psi) ressrure ? er Date Date (MMscfd)
VSP (psi)
Good, est TOC at (700), Ann A/B:
1 TN-S1XX SLA A108 411.6-412.7 394.7-397.2 0.12,1 Ann A/B:0/101 31-Mar-23 4-Apr-23 0.63
191 mBRT 0/101
Good to poor, est. 432), Ann A/B:
4 TN-S1XY SLA A109 354.9-356.9 319.8-321.4 0.11,1 P Ann A/B:0/67 (432) / 21-Nov-23 24-Nov-23 1
TOC at surface 432/67
3 SLA A113 5206-5246 | 4773-4810 | 007,12 | GObestTOCAt | B oo | AETWANMABL | oy Nov-23 | 7-Dec-23 0.44
TN-S2XX ' ) ’ ’ R surface ' 0/0 ’
Good, est. TOC at
4 _ OPW Al117 502.6 - 503.5 472.4-473.3 0.11,1 AnnA:0 (430), AnnA:0 14-Dec-23 16-Dec-23 No Flow
TN-AA3XX surface
Good, est. TOC at Ann A/B/C:
5 TN-S1XZ SLA A123 543.6-544.2 475.7 - 475.5 0.03,1 (644), Ann A/B/C: 1-Jan-24 13-Feb-24 No Flow
392 mBRT 523/0/0
Good, est. TOC at
6 _ OPW Al117 491.2 - 492.7 446.8 - 448.1 0.06 AnnA:3 (541), AnnA:3 2-Jul-24 12-Jul-24 1.15
TN-AA3XY surface
Waiting set
I Good, est. TOC at
7 C OPW Al112 512.2-512.7 486.3 - 486.8 0.03 AnnA:5 (370), AnnA:3 10-Jul-24 TBC screen and clean
TN-AA2XX surface
up
Notes:

1. Total 7 very shallow target has been perforated.

2. Shallowest SLA target: 319.8 mSS

3. Shallowest OPW target: 446.8 mSS




259 \ERY SHALLOW PERFORATION CASE T —

Pressure test X-mas tree 6500 psi 17 Sept 2022 Depth o Description T Bott T Bott
| 01 February 2019 I—ep (mBRT)} Inches Res op ottom op OttOmM |\ etpay Avg Phi | Avg Vsh | Avg Perm |Pressure| 2P
Dot e Tom o =\ 15 21 | 13-5/8" Nom FMC UNIHEAD Tubing [GFERT] Name Perfo Perfo Perfo Perfo ABC (m) Contact (%) (%) (MD) (psi) Stakes
epths are Top of = B Hanger w/ Petroline 2,.937" QXT profile.
aqulpma:k“:l:rlz?::paciﬂad Drill:lq Mud 1.17 SG ! (mMD) (mMD) (mSS) (mSS) ’ ’ p
i _ I | e m;;%?r;;r:?nfg Mud Pusher @ £ 10.75 mMD
[Reust i earameters ] I v e 1 A108 | 4116 | 412.7 | 3946 | 3956 | 252 | Gwc | 29% | 26% | 1550 | 576 | 0.2
we" Prﬂﬁle: 3 g EFL';V’gOT:[’SI;‘[; 81" R profile) with %" CL

Semi S-Shape with 3D profile

Max Inclination 18° @ 533 mMD. &
max DLS 3.57°/ 30 m

Build from 0° to 18.00° Inclination
while keeping 320° azimuth

Then continue slant at 9° Inclination
until well TD.

Pressure Test:

Bump plug during cementing and test
completion string to 3500 psi/10 mins.
Increase to 3900 psi due to thermal
effect.

191 Estimated TOC by SCMT

Highlight prior perforation:

1. This well is SLA (consist of 2 Annulus), presence of Annulus pressure in Ann#B 6 — 7 Bar

(St evarin dbve .91+ Gasing Shoe) (MAWOP 15 B) with Leak Rate < 3 scfm.

2. Noise log result while venting Ann#B shows noise indication at 125 m and no connection
to Res. A108.

873.8 2992 3%" Pup Joint for correlation.

Inflow test TRSV with 3400 psi | 9-5/8" Cpg Shoe @1777.6 mMD/ 761.67 mTVD |

differential pressure for 10 mins.

883:T0S w/ 2.78" GC @21/07/22

888 105w/ 2.78" GC ©16/09/22 P— TN- S182 All Interval
| — — — -] 3-1/2" Tubing 9.2# R95 CS TSH BLUE TN-5182-51 - Annulus B

Hydrocarbon depth:
Top : 877 mMD/ 860 mTVD
Bottom: 1551 mMD/ 1525.6 mTVD

Observe noise at surface during shut in

1125.7 2,992 3%" Pup Joint for correlation. ¥ H S A
" and intensify while venting Ann B.

000000000000 0000000000 OO O 0000 « Noise also observed at 125m.while * 1

venting Ann B.

* No Noise observed below 125m.

X 2992 14 P fi lation.
T TR (o r T 1350.6 3%" Pup Joint for correlation

18 spf SCON Treatment
1400 mBRT: 2.75" DB-10 BP | LWO-4
Res.A152: 1479.7-1480.9
(18 spf) Lwo-03
1509 mBRT : 2.5" MRBP

Res.A153: 1515.0-1518.0

LWQ-05

1397: TOS 2.78" 6C ©13/06/2022

[1300:2.75" DB-10 BP @ 0310322

12 spf SCON treatment Lwo-o1 1507 : Stopped w/ 2.78" GC @03/03/33]
272" x 18 f1 Cag Patch: Lwo-02 [£503 2 5" wreP on 17/5/2081 ]
1514.2-1518. 15142 2.25 2.72" x 15 ft Owen Casing Patch |
Res.A155: 1547.5-1549.0 LWO-02
18 spf SCON treatment
1576.8 3%" Latch Type Float Collar
1578 Bottom of 3%%" Double Valve Float Shoe

Well TD @ 1589 mMD/ 1563 mTVD - Driller depth.
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