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Well A
3-1/27, 9.2 ppf, N-80, K-fox
(OP)
_J| CSX-1D B6 SVLN 140.2 m 11°
] TRM 4A SCSSV 1589 m 13°
1 X Nipple (ID 2.81") 301.9m 42°
B GLM #1 (GLOV 14/64”) - April 21 654.9 m 52°
X Nipple (ID 2.81") 664.4 m 520
Hydro 8 Single Hyd Packer 682.0m 52°
% XN Nipple (ID 2.69”) 690.0 m 520
EOT 690.5m
- ~ Top of liner 688.5m
7", 23.0 ppf, Newly Add perf Zone E (1500 — 1524) 1459 m 73°
N-80, BTC MMD — Aug 4% 2021 1546 m 820
(779.0 m -
TVD)

20th July 2021
v NANERERERY,

EEEERRERREA

4-1/2", 12.6 ppf N-80 liner (cemented to hanger)
PBTD = 1810 mMD, TD = 1859 mMD

Max Angle =91 deg @ 1690.9 mMD

Top of the BISN Plug at 1533 mMD  zone E (1620 - 1790) mMD

E6_CL24
E6/16 ~ 0GOCE- -

PlatB E6/16 ~ CGOCE- -| - === --1---

] 1 O

PlatA EB/16 ~ CGOCE®- - | -

F19NV HOIH

workshop

Well A Background:

Completed as a single horizontal well to access
Zone E reservaoir.

Set Plug to isolate lower zone perforation and
add perf to upper zone in July 2021.

Well was producing from ‘newly added’ upper
zone ‘intermittently’.

Well was idle effective since September 2023.

Reservoir pressure is 1055 psig at mid perf
(Oct-2025§).

Minimal depletion from neighbouring wells
Well equipped with only 1 GLM set at 654.9
mMD
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Zone E Net Oil Thickness Map
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Reservoir Background
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Zone E Reservoir Overview:

* Gas cap expansion supplemented by gas injection (Moderate
aquifer strength)

* Only 1 active OP-Well B since Nov 2024.

* Contact logging showed with 8m remaining oil column from
Well C (2018) and Well B (2021).

* Reservoir pressure at 1055 psig (Oct-2025)
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Well A Production Performance (Zone E) Well A Production Performance (Zone E) since 2021
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PCP before gas lift injection
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MNote
Start monitor after Flow PTN

Monitor after flow with gas lift

Setup Hardware |

Baso not connected

TAM - Semangkok B : SMB13
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Data
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Unknown Parameter: .‘

e Liquid level v/ e Skin? Or perf damage? — x

e Reservoir Pressure N disrupted permeability.




Solutions.
People.
Energy.™

Observation & Troubleshooting

:l;:;p Volume, |Pressure, psi|Pressure, psi
(bpm,) (bbl) (THP) (PCP)

0.3 1.5 0 363

0.5 4.0 0 363

0.7 7.5 0 363

1.0 12.5 0 363

1.5 20.0 0 363

2.0 30.0 0 363

. P
Time :‘:t';p Volume, | Pressure, | Pressure, Time Rl;rtr;p Volume, | Pressure, | Pressure,
min ¢ bbl si (THP si (PCP min ! bbl si (THP si (PCP
(min) | =™ | (bbl) | psi (THP) | psi (PCP) (min) | == | (6bl) | psi(THP) | psi (PCP)
0 0.4 0 400 363 0 0.3 0.0 1034 363
5 1.0 5.0 200 363 5 0.5 2.0 896 363
10 13 8.0 100 363 10 0.7 5.0 689 363
5 15 140 70 363 15 0.7 5.5 0 (vacum) 363
20 1.5 16.0 0 363
25 2.0 23.0 0 363 20 1.2 10.0 0 (vacum) 363
30 2.0 33.0 0 363
25 1.6 18.0 0 (vacum) 363
35 2.0 43.0 0 363
40 | 20 | 30 0 363 30 | 20 | 280 |O(vacum)| 363
45 2.0 63.0 0 363

35 2.0 38.0 0 (vacum) 363

40 2.0 48.0 0 (vacum) 363

45 2.0 58.0 0 (vacum) 363

50 2.0 68.0 0 (vacum) 363

55 2.0 78.0 0 (vacum) 363

60 2.0 88.0 0 (vacum) 363
65 2.0 98.0 0 (vacum) 363
70 2.0 100.0 | O (vacum) 363

Time (hrs) Pres:::'r:), psi Presi:t.(l:r:), psi
07:00 0 363
08:00 0 363
09:00 0 363
10:00 0 363
11:00 0 363
12:00 0 363
13:00 20 363
14:00 50 363
15:00 50 363
16:00 50 363
17:00 50 363
20:00 50 363
22:00 60 363
24:00 60 363

Time (hrs) Pre?;t:lr:), psi Presi:t::r:), psi
02:00 60 363
04:00 80 363
06:00 100 363
07:00 100 363
09:00 100 363
11:00 100 363
13:00 100 363
15:00 100 363
17:00 100 363

«@0

Annotations

Plat Controls. ]

i [ ()

\;

Mathod 1 - Calar Count

Method 2 - Downhols Markers

Method 3 - Acoustic !

IEE

MD (m) | TVD (m)
Fluid Level 565 470
Top Perf 1500 1018
Hydrostatic Pressure of = 795 psi
sea water
Surface pressure is 1,200 = 174 psi

kPa

Reservoir Bottom Hole
Pressure @ 1500m-MD
(1018m-TVD)

surface pressure + hydrostatic
pressure of sea water

= 174 psi+ 795 psi

= 969 psi
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Deep Gas Lift System Design
For analysis and comparison purposes two cases were considered;

1. Case 1: Current Conditions Well Model with gas lift mandrel depth at
654.9 mMD.

2. Case 2: DGL System; WidePak packer with 1.5" X 0.109" WT Tubing at
extended depth 1280mMD
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reoe.  Case 1 : Well Test (Current Condition)

 Well Test data unavailable due to well unable to flow.
* The model was fine tune with the solution GOR — 471scf/bbl.

Reservoir Pressure Operating Oil Rate Form Gas Rate Water Injection Gas - Injection
(psig) Pressure (Stb/d) (MMScf/d) Rate Rate WHP (psig) Depth
(psig) (Stb/d) (MMScf/d) (mMD)

1048 1013.69 16.5 0.008 38.6 1.2 334 654.9
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ceore, Case 1: IPR/VLP curve (Current Condition) Workshop

‘ Done | | Cancel | | Cages ‘ | Caleulate ‘ | Plot ‘ ‘ Sensitivity Plot | | Sensitivity PvD | | Export ‘ ‘ Options |
Boundary Pressure 333,587 ‘DS‘Q | Liquid Rate ~ OllRate  Water Rate  GasRate VLP IPR dP Total Skin|  Total Skin Liquid Rate 55.1 STB/day
Point Pressure Pressure Co il Rate 5.5 STB/da
Water Cut 70 percent . L
Water Rate 386 STB/day
Tatal GOR) 472 e (TRjday) | (TEfey) (STBfdm) (MMscidm) (sc) | Gsg) | (os) GasRate 0.008 MMsciday
B e ydro 2P 1 19 0.6 1.3 0.000 103201 | 1047.32  0.52 25.000000 0.5 Solution Nade Pressure 1028.21 psig
Vertical Lift Correlation Petroleum Experts 5 2 1018 30.5 712 0.014 1024.87 | 1011.46 | 27.88 25.000000 27.: dP Total Skin 15.10 psi
Solution Node Bottom Node 3 017 60.5 141.2 0.028 102017 97524 | 55.59 25.000000 55, Total Skin 25.000000
dP Completion Skin 15.10 psi
e omatic - Linear 4 3015 20.5 2111 0.043 1017.46 93863 8367 25.000000  83. S s
5 4014 120.4 2810 0.057 1016.37  90L57 112,17 25.000000 112 ompletion =kin -
Left-Hand Intersection Disallow
SHhand ersection) Perow 6 5013 150.4 350.9 0.071 017,42 |864.03 141,14 25000000 141 | |||Boundary Node Pressure 333.59 psig
Stabiity Flags Mo 7 oLz 180.4 420.8 0.085 1018.98 82592 170.65 25000000 | 170 Boundary Node Temperature 75.51 degF
8 7010 210.3 490.7 0.099 02147 | 787.18 20079 25000000 200 Welhead Presure 333.59 psig
9 8003 240.3 550.6 0.113 102486 |747.68 23164 25000000 231 Wellhead Temperature 75.51 degF
0 o008 .2 630.6 0.127 0w 70731 263.35 25.000000 263 First Node Pressure 335,58 psig
11 100.7 3002 7005 0.141 1033.45 66587 295.12 25.000000 736 First Node Temperature 75.51 degF
12 1006 330.2 770.4 0.156 1037.89  |623.11 330.18 25.000000 330 Last Node Temperature 185.00 degF
13 1200.4 0.1 540.3 0.170 104400  |578.64 365.92 25.000000 365 d Friction - Production String -11.51 psi
14 1300.3 390.1 210.2 0.184 1049.72 53186 403.95 25000000 403 d Friction - Injection String 0.0 psi
15 1400.2 4201 380.1 0.138 1055.48 | 481.86 445.37 25000000 445 dP Gravity - Production String 70613 psi
dP Gravity - Injection String 79.17 psi
T Inflow {IPR v Outflow (VLF) Plot
e
6840|
6080|
EM£= Sensitivity Cases (7 = 7 cases ) .
& 1 - (Gaslift Gas Injection Rate=0) h
& 2 - (Gaslift Gas Injection Rate=0.3)
& 3 - (Gaslift Gas Injection Ratz=0.6)
& 4 - (Gaslift Gas Injection Rate=0.7) _ 4530)
& 5 - (Gaslift Gas Injection Rate=0.92) =
& 6 - (Gaslift Gas Injection Rate=1) S
& 7 - (Gaslift Gas Injection Rate=1.1) 2 2300
i
2
=
o
2040|
2280
1520|
760
0 200 400 800 800 1000 1200 1400 1600 1800 2000
(STBlday)
= VLPCurveT7
— PRCurve7
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WidePak DGL System SmB-13 ST#3
Production Flow )
l Upper W]dePak 3-1/27,9.2 E)glfj,)N—SO, K-fox
Cross flow
diverter sub | CSX-1D B6 SVLN 1402 m 11°
E TRM 4A SCSSV 1589 m 13°
. _ Lower WidePak
. 1 X Nipple (ID 2.81”) 301.9m 42°
Inj. Flow . C-Series Valve
— GLM #1 (GLOV 14/64”) — April 21 6549 m 520
! X Nipple (ID 2.81”) 664.4m 520
E } Hydro 8 Single Hyd Packer 682.0m 52°
3 1/2" WidePak packer installed at 654.9m MD depth and a ik h N (102657 w000
1.5"0D /1.282"ID Coil Tubing is installed at the bottom end of “ L reretiine cas o

@
?: 7" 23.0 ppf, New E-6 AP (1500-1524) mMD 1459 m 73
DG L System ﬂ ?;?g_an:C 4th August 2021 1546 m 82°
Nt 1 H ™) op of the uga m
Gas injection valve (c/w Check valves) installed at the other i T Sy g ”573' I'TDI B 200 - 71) kD
end of coil tubing. ﬁ
y EERRRRRARA

4-1/27,12.6 ppf N-80 liner (cemented to hanger)
PBTD = 1810 mMD, TD = 1859 mMD

| Max Angle =91 deg @ 1690.9 mMD
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1)1 IRAL
11 111
1 3.5" Tubing
Interchange casing & tubing  Gasing 1 l 7" Casing l T |s
—> ik Kk
I l l Gas Flow 1 I l
P I Production Flow B— jl( )
Ul
I I NewTubing
i hel
Tubing New Tubing | 1 - 1
ew Casing
. 1 . 1
oD 3.500in A3 production fluid flow 5.264 in2 I l l
i area (A1 - CTU outer) 051N 487 Liner [yl 1 1
ID 2.992in . 0
Interchange Tubing and [ l' 1
: i CTU New equivalent ID 2.589i
A1l area (using ID) 7.032in2 q in t111" | interchange Tubing and 1
Outer Area 9.622in2 1 I cTu 1
New Casing e 1
g —r w1l :
: A2 gas injection flow 1.291in2 o L, J
oD 1.50in area 1
D T A4 area of new casing 10.913 in2 I I I
cesin (0D + A2) : i
inj i i Perforation z :i erforation = +4—
A2 gas injection flow 1291 in2 New equivalent ID 3.7271n petorten 5 =
area (using ID)
Outer area (using OD) 1.767 in2

Well configuration
after interchange of
tubing and CTU.

Well configuration before
interchange between tubing
and CTU.
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Case 2 : DGL Depth Selection

kshop

Sensitivity analysis was run to
select the maximum depth.
Maximum depth determined via
limitation of;
* Max CHP — 1421 psig

*  System pressure — 290 psig

e  Optimum IGLR — 1.2 Mmscfd
e  Without Unloading valve

SYSTEM SENSITIVITY ANALYST

T @ 1(03)(6549)Wp Prassure
[V 3:(0:3)(13001198 pressure
[V 4 6(0.6)(1200)-V1P Pressure
7 8:(0.6)(1400)19% pressure
[+ 11:(0.3)(1300} V10 bressure
@ 13-12)(654.3) PR ressure
¥ 16-(1:2)(1400) V19 Pressure

1(0.3)(654.9) R Pressure
0.

i 2:(03)(1200) Vi ressure [ ¥ 2-(0.3)(1200) DR Prassure

6-(0.6)(1200)-PR Pressure
9+(0.9)(634.9) V1P ressure
(0.9)(1300)-8R Pressure
14:(1.2)(12001 VAP Pressure
16:(1.2)(14001198 pressure

Fm s
[t 70813000 VIP Pressure [ 7-(0.6)(1300)-DR Prassure
@ 9-(03)(6545) BRressure [V 10-(0.3)(1200)}V1P Pressure
[0 % 12-09)(1900) VP Prassure [ & 12:(0.3)(1400}19R Pressure
P 14-(12)(1200} PR Pressure [+ 15-1.2)(1300)-WLP Pressure

3-(03)(1300) VLD Prassure
5+(0.6)(654:3)1PR Pressure
8:(0.6)(1400)- VL9 Pressure
10-(0.9)(120019R ressure
13:(1.2)(634.9)VIP Prassure
15-{1.2)(1300}9R Pressure

Done Main Scales Labels Details Help
SUMMARY DATA
Fluid Oil
PVT Method Black Oil
Separator Single-Stage
Emulsion:
5] Hydrates Disable Warning
Water Viscosity Use Default Correlation
Water Vapour No Calculations
Viscosity Model Newtonian Fluid
Steam Option No Steam Calculations
Flow Type Tubing
o Well Type Producer
Artificial Lift Gas Lift (Continuous)
Lift Type Fixed Depth of Injection
Predicting Pressure and Temperature (offshore)
Temperature Model Rough Approximation
Range Full System
Completion Cased Hole
i Sand Control None
Inflow Type Single Branch
Gas Coning No
Loy
= nalyst Abdul Rahim Abas
§ Date 0510472025
E INPUT DATA
o B Bottom Measured Depth 1500 (m)
z Bottom True Vertical Depth 10175 (m)
s surface Equipment Correlation Hydro-2p
ES Vertical Lift Correlation Petroleum Experts 5
= First Node 1 Xmas Tree 14.72 (m)
Last Node 17 Tubing 642.241 (m)
& INFLOW PERFORMANCE DATA (OIL WELL)
inflow Type Single Branch
Completion Cased Hole
Sand Control None
Gas Coning No
) Reservoir Model Darcy
MB&G Skin Model Enter Skin By Hand
Perm(k) Reduction Model No
Relative Permeability No
Reservoir Pressure 1048 (psig)
Reservoir Temperature 180 (deg F)
20 Water Cut 70 (percent)
Total GOR 471 (scfISTB)
Reservoir Permeability 791 (md)
Reservoir Thickness 42 (m)
Drainage Area 500 (acres)
Dietz Shape Factor
Wellbore Radius 6125 (inches)
119 Skin %
0 04 18 z

Gasift Gas Injsction Rate (Mlscfiday)

[P Curve 1 infection Deptn - 654.8 (m)
Curve 2 Injection Depth - 1200 (m)
+—F Curve 3 hjection Depth - 1300 (m)
(=& Curve 4 Injection Depth - 1400 (m)

VLP Pressure (psig)

800 1,000 1,200
Liquid Rate (ST8/day)

1,600

SmaRy DATA

ck 011
tor  Single-Stage
drates Disable warning
water viscosity Use Default (er?e!l(mn
No calculas
wmmy Wbde1 Newtonian 1.
stem dpcion o stems catéutations
ng

Y Tee rrodude
Aruhual g g Lt < (continuous)
Fixed Depth of Injec
predi uu\q pressureand Te n!ru!urc (offsho
resperature Wodel  Rough Approximatio

conplerion Cased Wole

§

one
Inflow Type Single sranch
No

Field £-6 reser
tocatien North Senangkok)
Platforn  Seman

ARiiyst AbdurRanim Abas
05/04/2025

SYSTEM SENSITIVITY ANALYSIS - TAPUT 0AT
ary Pressure ‘335.53 (psig)
ter Cut 70.000 (percent)
Total GoR 471.00 _(scf/ST8)
Surface Equipment Correlation Hydro-2p
Vertical Lift Correlation Petroleum Experts §
olution Node  gotton Node

thod  Automatic - Linear
Leftonand | Xn(ersecnnn Disallow
Ty Flags No
occonNeasur ey Deptn 1500.0 (m)
Botcon True Vercical beptn 10175 (m)

INFLOW PERFORMANCE DATA (OZL WELL)

Darcy
Model Enter Skin By Wand
No

3
11

o
Reservoir Pressure 1048.00 (psig)
Reservoir Temperature 180.00 (deg F)

7 (percent)

(sct/sT8)

Reservoir permeability (md)
vgir Thickness

e Area

otetz’ Shape Factor

wetibore Radius

kin

(m
(acres)

(inches)
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With the current DGL system setup along with gas lift injection rate available, a sensitivity analysis was run to select
the maximum depth of end of DGL valve can be achieved.

The maximum available gas injection pressure for this well is 1421 psig, with a corresponding optimum gas injection
rate of 1.2 Mmscfd.

For the gas injection rate sensitivity analysis, injection depth of up to 1400 mMD was considered.

Reservoir Pressure IPR-VLP Pressure Oil Rate Form Gas Rate Water Injection Gas . Injection
(psig) (psig) (stb/d) (MMScf/d) Rate Rate WHP (psig) Depth
(Stb/d) (MMScf/d) (mMD)
1048 1024 19.9 0.01 46.4 1.2 334 654.9
1048 733 251.8 0.12 587.5 1.2 334 1200
1048 702 274.5 0.13 640.6 1.2 334 1300

1048 679 291.5 0.14 680.2 1.2 334 1400
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Case2:D

Done Main Scales

Labels

[Open]

GL Depth Selection

| GasLift Design - NEW WELL

Details

Select Font Replot

Qutput

Colours

Variables

Test Data

Help

workshop

Design Results Done Cancel IPR Sensitivity Export Report Help " "
‘ | ‘ | ‘ || | ‘ ‘ | | | ‘ | ‘ | ‘ Gas Lift Design - PvD Plot
[~ Design Options (CurrentValve Typg———
Design Rate Method Entered By User Manufacturer | Mcmurry-Macco
Design Rate Type | Liquid Type | R-1D
System Calculation Rate Method Automatic - Geometric Specification | Mormal
Valve Type| Casing Sensitive Maximum Port Size | 20 &4ths inch
Valve Setting All Valves PVo = Gas Pressure
Injection Point Injection Peint is ORIFICE 110
Valve Spacing Method | Mormal
Dome Pressure Correction >>1200psig Yes
Check Rate Conformance With IPR | Yes
Use IPR For Unloading| Yes
Orifice Sizing Method Calculated de @ Orifice =
Pipe Correlation Hydro-2P
Tubing Correlation Petroleum Experts 5
[ Design Input aap|
Design Rate 879.943 STB/day G L M D e t h
Maximum Gas Available 1.4 MMscf/day p
Maximum Gas During Unloading| 1.4 MMscf/day p rO p O S e d 440
Flowing Wellhead Pressure| 334 psig E
=
Unloading Wellhead Pressure| 334 psia 1 2 7 5 m M D Dfn‘
o 550|
Operating Injection Pressure| 1421 psig E-{£= Mcmurry-Macco E
B R K]
Kickoff Injection Pressure | 1421 psig g
=
Desired dP Across Valve| 250 psi
80|
Maximum Depth Of Injection| 1400 m
Minimum Spacing| 76.2 m
Static Gradient O Load Fluid| 0.38 psifft 770
|l Mormal
Safety to Close Last Unloading Valve 0 psi =} B Otis-Merla
== MM15R ~Design Results
: Normal
LEETEY - e i Actual Liquid Rate 679.943]  sTB/day
El{e= PTC 2a0)
Total GOR | 471 scf/STB 1.0inch(11. 2mm_bellows]
E‘ = H‘ Norfna\ d ) Actual Ol Rate| 131,991 STE/day
Min CHP Decrease Per Valve 50 psi E\ = aﬁ:dw(lﬁ‘.anm_hellnws} Injected Gas Rate| 118302 MMscfjday W1 - Orifice
P ormal
Thornhill-Craver DeRating % - Valves 100 percent B aﬁndw(z}nm_ba\lnws) Injection Pressure| 1421 psig -
Normal
Thornhil-Craver DeRating % - Orifice| 100 percent B £ Weatherford
~ Design Marrative
-l R The OIL RATE is being checked for conformance with the IPR.,
=R-1 The GAS INJECTION RATE may be changed to ensure consistency,
L Monel This option is slower so please be patient... & o e = o e e o D P =
= R-1D Operating Valve Number 1 @ 1275.2 (nd) 929,535 (tvd) (m)
Operating Valve Mumber 1 @ 1274.81 (md) 929,472 (tvd) (m) Pressure (psi)
- H‘ Monel Operating Valve Number 1 @ 1274,13 (nd) 929,431 (tvd) (m)
Operating Valve Mumber 1 @ 1273.59 (md) 929,407 (tvd) (m) |4+t Presswe
R Value | [ M= Oeraing G Granbert
—— Casing Presere Gracdert 1
0.042 = Stsic Remerveir Graden.
0.066 Urlcxrg Graciert
0.094 —— 1-Crifce
0.165 [0 Mirirnurn Preszrs
0,255
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Objective Well A
To install deepening gas lift system via CTU to extend gas lift injection point.
3-1/2",9.2 ppf, N-80, K-fox
Scope of Work ©P)
1. SLK:TCC, Tag TD, J|
|| CSX-1D B6 SVIN 1402m 11°
2. SLK: SBHP |
3. SLK: 2.80” wire scratcher, set PXN plug at XN-Nipple @ 690.0 m-MDRKB ] TRI AR SCSSV 18 o 1
4. PMP: Tubing Integrity Test
5. N2 Kickoff to flow test at 1280 mMD I XN ppk @ 25819 3019m 420
6. SLK: Retrieve GLOV at GLM #1 @ 654.9 m-MDRKB
7.  PMP: Full system integrity test (annulus-packer-tubing-plug)
8. SLK: Retrieve catcher sub and plug @ 690.0 m-MDRKB
9. CTU: Drift with 2.50” Drift Ring JetBLASTER until 1300m and perform N2 Kickoff
10. CTU: Deploy ~625m of 1.5” CT with DGL Assembly into the well across GLM #1 CUM #1 GIOVIE/647 - Rprll2] 6569 52"
i Run #2a: DGL tail pipe assembly
ii. Run #2b: Set lower widepak isdffsﬁgfé;d backer :223 2 220
iii. Run #3: RIH anchor seal assembly to test lower Widepak
XN Nppk (D 269" 6900 m 520
iv. Run #4: Set gas injection tube EOT 690 5m
V. Run #5: Set upper widepak - -~ Top oflner 688 om \
77, 23.0 ppf, 1459 m 73
vi. Run #6: RIH anchor seal assembly to test upper Widepak N-80, BTC Newly Add perf Zone E (1500 — 1524) 1546 m 820
(7790 m mMD - Aug 4 2021
VD) - Zone E (1620 — 1790) mMD
Justification 1] |‘ L1114 '
* Well unable to flow due to liquid level below GLM #1. Potentially due to low GOR (observed from SITHP vs
FWS) and high water cut at the perf zone. Top of the BISN Plug at 1533 mMD TTTT 1111171V
* Only 1 active OP producing from Zone E area - recently perf-ed Well B (280 bopd) 20 July 2021 4-1/2, 12,6 ppf N-80 liner (cemented to hanger)
« SBHP is to derisk RCOS for 2027 redrill in Zone E, last SBHP in 2022 PBTD = 1870 mMID, D = 1859 mMD

Max Angle = 91 deg @1690.9 mMD
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ITITLE COMPLETE 3.1/2" DEEP GAS LIFT SYSTEM
. M H [Customer Exxon [Weatherford Location [Malaysia [Job Number |
Post Deepening Gas Lift Installation Joion i ey [0
Field Well Number ___|SmB-13 [Rig/Piatform I [Date 63172025
3-1/2” 9.2# TUBING
BHA - oD D Length | __ Top Depth | Bottom
TOP PACKER oy |tom Description = o " | Fish Neck | ToR DN = Remark
650M h . . . . d .
1. T tine GLOV is ret
. e existing is retrieved prior a— - o
1 Set Force: 22,225 Ibf /Release Force: 3,700 Ibf 272 181 3583 | girrRess | 212090 | 213349 @"gn'nz "
oot o to DGL installation e &
654.9M DIVERTER SUB
Spacer Pipe Topof PIT @
2 2.344-10 STUB ACME-3G Pin x Pin 2375 1.995 9.000 213849 | 214249 | g5 igm
. SO Tie-Back Stinger (Male)
4 shear screws installed (1,238 Ibf/screw) Top of SPM @
2. The bottom and top packers will o] e | e | e | an | e | e |
2.344-10 STUB ACME-3G Box
BOT PACKER . I h bl- I-f
- t t G L M t t SO Tie-Back Receptacle (Female)
658M ISO a e e ’ e n a I ng gas I O 4 2.344-10 STUB ACME-3G Box 272 232 1202 3Gs 214357 | 214486
3G Profie
be diverted downhole and exit at
5 2.344 - 10 STUB ACME-2G Pin X Pin 2375 1.995 9.000 2,144.86 2,153.86
the GL Mandrel (1280 mMD)
6 Flow area 1.34 sq in Injection area 0.301 sq in 27 ported 0.833 2,153.86 2,154.70
SLOTTED 2.344 - 10 STUB ACME-3G Box x Pin
" 272 WidePak Anchor Seal Assembly
7" 23# CASING JOINT 7 | 2344-10 STUB ACME-3G Boxx 2.275 STUB ACME Pin 272 174 1375 215470 | 278607 | Bolom ol SPM
x Release force: 6,475 Ibf e m
»
4112 12.6# LINER 3. Atotal of 630 m tailpipe will be
Widepak SLE Packer + Extension Sub
. . 5,000 psi - V3 2.500-8
Set Force: 22,225 Ibf/Release Force: 3,700 Ibf -
|nSta IIEd, extend | ng frOl n 654.9 8 2.344-10 STUB ACME-3G Box 272 181 5440 | gt | 218607 | 216150 L%":ﬁ';fﬂ“
Top - COE = 2.825 ft LH
Slotted Joint
2.344 - 10 STUB ACME-3G Pin x 2.063 - 10 STUB ACME
9 2375 2 1567 216151 | 216308
PRODUCTION Box
PACKER .
Gas Injection Tube PBR
6620 4. The deepening extends beyond the B o SR B rear, | 2 | | o
1.5CT
H CT Connector x Quick Connect
TAIL PIPE prod uctlon packer and EO-I-’ 1 T ek o 2625 1 2073 216383 | 216590
e nte ri ng t h e 4 1/2 n I i n e r 12 1.5" Coiled Tubing 15 1282 2029.000 216590 | 4,194.90
CT Connector
13 i 22 1 1,038 419490 | 419594
Dual Flapper Check Valve
14 1.9" NU Box x Pin 22 091 1.131 4,195.94 4,197.07
PM-1 Mandrel
15 C/W Check valve , orifice (CV-SO) : port size 12/64 225 NA 2.500 4,197.07 4,199.57 Injection Point
1.9" NU Box X Box
GL MANDREL
Pup Joint
1 __12/16 CW CHECK 16 Lopdoint 22 138 3000 410057 | 420257
VALVE Bull Pl
'g
1 u 22 NA 0500 a20257 | 420307
1280M 1.9"NU Box
-] = Distance Between
Elements:26.17 ft
E16 SAND ] =
1500 - A524M
4 ’- Overall BHA Length (ft.) _ 44.16 [Verified by T
Date 237272024
Note: Al i prior to runin hole. 2 O




Solutions.

reople.  \Well Objective & Scope Of Work workshop

Energy.™

Injection Gas and Production Direction

........................ TOP PACKER
1. Gas lift injection initiated through GLM#1 at 1420 psi with
25":“;:‘ ..................... In] 14 (R | [ — [?I 52:?;:—;‘;‘; an injection rate Of 0-92 MMSCF/D
— - | e 2. Injection gas flows downhole via the 1.5" CT tail pipe and
. exits through the GL Mandrel at 1280 m
s izoemen a 3. Theinjected gas mixes with production fluids and flows
1. upward along the tail pipe annulus
s | S = o _
4. The gas—liquid mixture enters the slotted liner and
oy A continues its flow toward surface
ROUTE
< a;;g ............................... 12/16 OW GHECK
| =
1550105731‘;;% : :
| =

21
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Crossflow sub

3-1/2” 9.2# TUBING - = = H
= Allows simultaneous
--------- TOP PACKER i . . . .
650M «=s= iNnjection & production
vt e B O W CROSS FLOW
654.9M DIVERTER SUB H H H
Injection Flow Regime _L_l Flow area for 3.5 system
] *  Production: 1.16 in?
1. Injection gas down * Injection: 0.78 in?
........ BOT PACKER

658M casing annulus
2. Enters WIDEPAK Straddle
via punched tubing ,SPM
SLOTTED or SSD

i o o ok o R o R R o o e X

s JOINT
7" 23 CASING 3. Into annular ports on Production Flow Regime
4112712 R LINER cross flow sub & down
stinger tube & injection i 1. Production via injection string
. . i
string — CT or small pipe ! annulus
i .
CRODUCTION i 2. Into straddle via slotted pup
PACKER i . .
ACKE . i joints '
.............. et ‘ 3. Up to cross flow sub via
stinger tube / straddle
B ‘8 annulus
GAS LIFTROUTE === -~ 4. Through cross flow sub to
PRODUCTION _ _ _ __ P i ° .
ROUTE surface via upper packer
L MANDREL and existing completion
1 '.!.:....... ............. 12/16 CW CHECK
e B VALVE
1280M
=
E16 SAND |
1500 - 1524M =
=

22
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Well A Well Testing rate

1600

1.8

1.6

~
—
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—

P/OSWI

~

@
S

«©
[}

0.4

1400

1200

1000

p/ais

600

400

200

0.2

o

9¢0¢/v0/0C

9¢0¢/v0/ET

9¢0¢/¥0/90

9¢0¢/€0/0€

9¢0¢/€0/€C

9¢0¢/€0/9T

9¢0¢/€0/60

9¢0¢/€0/20

9¢0¢/co/eC

9¢0¢/c0/9T

9¢0¢/20/60

9¢0¢/¢0/20

9¢0¢/10/9¢

9¢0¢/10/61

9¢0¢/10/CT

9¢0¢/10/S0

Gcoc/er/ee

Geoc/et/ee

G¢0c/ct/sT

G¢0¢/cT/80

G¢0¢/cT/T0

Gcoc/1t/ve

G¢0C/TT/LT

G¢0¢/TT/0T

G¢0C/1T/€0

Date

—@— Gas Rate Mmscf/d

—@— Water Rate stb/d

1 0il Rate stb/d
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 The intervention successfully enabled stable deep gas lift injection and restored well deliverability.
* Selection criteria are crucial in selecting the right candidates via well diagnostic and well modelling.

e Plan for further assessment and replication of the technology on other wells with similar issue.
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Thank you

The Authors would like to thank PETRONAS Carigali Sdn. Bhd. for allowing the
publication of this work.
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