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Location » 140 km Northwest of Kota Kinabalu, Malaysia
Asset Ove rvi ew » Water Depth 500 — 1,500 meters
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Problem Statement

* Challenges in managing Subsea operation
* Managing production against flow assurance related issues — to know before its too late.

* Limited opportunity fix faulty sensors in subsea production system i.e. pressure transmitter,
flowmeter, etc.

 Communication between engineering disciplines — operation, production and subsurface.

* Field data & database scattered at various locations — field data, allocation data, daily production reports
etc.

* Managing multiple reservoir models with several field development phases.
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DOF Data Flow — Centralized data source Model Catalogue

IFM (Engineering Workflow)

Well Model,
Surface Network Model,
Material Balance Model

Check-In/Out, copy

Phase 2 Development Phase 1 Development
(Future)

Field sensors
+

External databases L - 7=
(Avocet, P2, PI) IVM (Data Visualization & Historian) & DOF End User
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Subsea Production Network Model (DOF Calculation engine)
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Field Surveillance & Digital Oil Field DOF

* Field monitoring is done via Real Time field surveillance enhanced using Digital Qil Field capability to allow
engineers to have insight on more extensive information.

* Real Time operating condition i.e. at wellhead is mapped against hydrate curve for offshore crew to make
quick decision independence of onshore support.

* Faulty flowmeter or pressure transmitter reading are replaced using calculated number from DOF.
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Water Breakthrough Monitoring using Well Flow Gradient Trend

Field Totals

J

workshop

Well Plots Gas Rate Plots

Well Parameter Monitoring 3/9/2026 Max MEG Injection per well = 36 LPM (326 Bbls/d)
psig psig % psi psig °F MMscf/d MMscf/d | MMscf/d | MMscf/d psifft MMscf/d |Max Prod Water per well = 325/ 1.42 =229 BWPD
Well screen F;t":t’:‘:g gHP | THP oi:";'::s ChokeDP | FLP | THT |Measqg | DPRQg Taéf:' Qg Diff |Gradient Target Qg |Min Total MEG injection = 16 LPM (Topside Pump limit)
1928 | 1769 | 5207 | 397 [ 1381 | 125 0.066 | |MEG dosage = 1.42 MEG bbls per ProdWater bbls
2234 1963 62.52 344 1636 113 0.136 .
1 I Field Performance
2190 | 1935 | 64.08 251 1701 | 117 0.117 ]
2197 | 1976 | 62.05 269 | 1721 | 118 0.102 ]
Sum Effetive date: |:|
I Field Parameter Monitoring
Cummulative Gas Volume Edit Gp Sim
Simulation MM scf IN'O;;M!“DW
P — Gp Diff.
Alloc. Avocet MMscf  Data from: 2/28/2026
Alloc. Avocet + DPR MMscf  Data from: 3/8/2026
Gp Diff. MMscf
‘Water breakthrough by:
Well MEG Injection & Produced Water Monitoring
MMscf/d  |STB/MMscf | STB/d psi/fft STB/d STB/d STB/d STB/d STB/MMscf | STB/d MMscf/d Hourly Average
Max Qw
WGR aQw Qw (F& |Qw (Calc . Max Gas " "
Gas Rate (Direct) |(Direct) M C Grad Corr) | Total) Qw MPFM | Quw Diff WGR Calc .i:uns‘:; (MEG limit) Edit M Edit C WHP FLP
P1 2.49 69.21 | 32667. | -18709 0.066 14.9 29.3 -14. 6.728 P1 1769 1381
P1 0.60 51.87 | 12784.0| -1328.6 0.136 8.8 68.2 5.033 -P1 1963 1636
P2 0.26 22.54 |199631.0| -26947.0 0.117 7.6 3.5 4.1 0.260 -P2 1935 1701
P3 0.35 23.84 | 93355 | -976.9 0.102 7.7 3.7 4. 0.350 -P3 1976 1721
39.1 104.8

* Estimation of produced water rate based on Flowing Gradient is used due to unreliable MPFM reading
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Integrated Asset Modelling using Gap model from DOF

s Network

6 TNavigator models are coupled into
Gap network model using Resolve.

Surface

Model
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Benefit of IPM for Asset Production Forecast

Resolve is an agnostic simulation coupler - Forecast can be run directly using multiple client models either
same type numerical reservoir model or in combination of different softwares.

Resolve as overall simulation controller managing all schedule related parameter not only for network

model, but also reservoir parameters via ‘IPM Token’ features - Schedule event can be designed across

client models

Flexibility to run forecast such as

. Backpressure debottlenecking from topside.

. Single or dual riser mode and its impact between Phase 1 and Phase 2 wells.

. Turn Down Rate — requirement downstream process and flow stability in long vertical risers.

. Delaying water breakthrough / prolong well life with maximum water production per well is 250
BWPD based on Flow assurance limitation.

The client models can be validated individually prior to IPM forecast run by respective engineer which
particularly useful for Phase 2 development study — new subsea facility tie-in to existing production
facility.

Updated models can be shared across organization by storing in Model Catalogue
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Simulation Results

Block XX Integrated Gas Profile Forecast

. . 1
Historical I | Phase 1 production decline due to water breakthrough

Minimum Production Rate

Qg (MMscf/d)
Qw (stb/d)
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Conclusions

Centralized system such as IVM DOF may provide efficiency in managing data from various disciplines

* Single point data access— Production allocation, PBU/PTA result, offshore chemical & sampling report,
Well Integrity report via IVM.

* Allow for automation of Dashboard for management and working level such as Production Target
* helps in making quick decision process especially for offshore crew to mitigate flow assurance

IPM approach improves modelling workflow and model continuity between client models - eliminate the
intermediatory steps and assumptions. This allows asset team to successfully:

* Run different scenarios with changing 2nd phase FGD with quick turnaround.

* Different scenarios are performed by considering the dynamic interactions between encroaching water
contact and regulated target gas rate per well.

 Surface network model also allows for interactions between the different fields, wells and
backpressures.

e Evaluate and select the best production scenario for planning and budgeting.
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