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Captain asset overview
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* Operated by Ithaca Energy * Oil viscosity 40-140 cP
* Offshore UK North Sea — Outer Moray Firth * 3-11 Darcy sandstones
* Discovered in 1977, first oil in 1997 * T=31°C, P, =1,270psi
* ~1 billion barrels STOIIP °* PWRI
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Captain asset overview

Captain Field EOR Development Area
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Pilot and Stage 1 results
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Consistent enhanced oil success across the Captain reservoir development

Enhanced OII prOdUCt|0n aCross Ca ptaln Achieved >15 MMbbls enhanced oil to date from the pilots and Stage 1 wells
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Pilot 1 — SUCS (Southern Upper Captain Sand) 2011
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Pilot 1 results — Timing of response to polymer flooding

C43 Pilot watercut progression
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Quick and clear response aids
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Water Oil Ratio (WOR)

Water Qil Ratio (WOR)

Stage 1 results — Typical WOR responses due to polymer flooding
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Sharp WOR reduction observed across the
well stock for EOR Stage 1

These reproduced the behaviours and success
observed in the EOR pilots

All areas have shown repeatable success —
expanding the flood size and increasing the
pore volume

Response is characterised by a sharp WOR
reduction, followed by a gradual increase over

time

For detailed mechanism please see:

Beteta, A., Sorbie, K.S., Mclver, K., Johnson, G., Gasimov, R., & Zeil, W. van. [2022]
The Role of Immiscible Fingering on the Mechanism of Secondary and Tertiary

Polymer Flooding of Viscous Qil. Transport in Porous Media.
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Enhanced oil recovery example — Stage 1 well C64

The C64 well was drilled in very swept, high water saturations of the UCS reservoir

The well was not considered as a waterflood target: Too low recoverable volumes and negative NPV

After drilling as a Stage 1 well, 18months in the well had only produced 150k bbls oil and was producing almost completely water
This would be the total recoverable volume under a waterflood, and it would have been an economic failure

C64 oil production rate start-up to June 2020 C64 Water / Oil Ratio start-up to June 2020
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Enhanced oil production example — Stage 1 well C64

Once the enhanced oil began to arrive, the well experienced an ~8x increase in oil rate

Oil recovery is ~10x the waterflood recovery to date
For a period of time this well was the second highest producing oil well in the field

The enhanced oil continues today and is exceeding expectations

C64 oil production rate since start-up

C64 Water / Oil Ratio since start-up

2,500 80
~8x increase in oil 70 Reserves cut-off
(]
2,000 production due to /
’ polymerflood o 60
- .8 <+——| Additional reserves p——mmm
o 50
2 150 | 150,000 bbls 5
- oil total = —
) O 40 — Reduction in WOR
™ ~ due to polymerflood
o . poly
— 1,000 8 .,
© =
20
500 1,500,000
bbls oil total 10
0 0
Jan/2019  Jul/2015  Jan/2020  Jul/2020  Jan/2021 Jul/2021  Jan/2022  Jul/2022  Jan/2023 Jan/2019  Jul/2019  Jan/2020  Jul/2020  Jan/2021  Jul/2021  Jan/2022  Jul/2022  Jan/2023

12

Increasing Recovery at Captain Field — DEVEX 2024

ITHACA




Mechanism and benefits of polymer flooding
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Immiscible displacement of oil by water and polymer

Waterflooding in Captain suffers from significant slumping of water, with high water saturations at the base of the reservoir
Attic oil is completely unswept by water flooding and left stranded towards the top of the reservoir

Polymer injection results in crossflow of oil into water channels before sweeping the attic oil

Water Saturation
Water Viscosity L S——
DIB]_-—E.DD
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Miscible displacement of water through polymer

Plan view of polymer injection Injection of water into polymer Additional injection of water

Immiscible Viscous Fingering at the Field Scale: Numerical
Simulation of the Captain Polymer Flood
A. Beteta'?, K.S. Sorbie?, G. Johnson22023

Water Saturation

0.26 PV S
K.
oo M
0.64 PV —_
| o
* A hard switch to water results in near complete loss of the enhanced oil oo M
production
0.94 PV g
* Tapering offers a more effective way to maximise remaining oil recovery -
from unswept areas of the reservoir than the switch to water. N o
*  Tapering maximises the economic oil recovery by ensuring the front of 112 PV
the polymer bank keeps moving through the reservoir, and continues to ' i
push oil to the production wells, but the cost of doing so decreases — [w
with time : oo s
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Benefits of polymerflood over waterflood

Reduction of producing watercuts and increased

instantaneous oil rate
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+ 180

Acceleration of waterflood reserves and incremental ' Farajzadehetal, Sci. Rep. 2021, 11 (1),829 [ "
reserves over Waterﬂood '.—g 250 T DOI: 10.1038/541598—020—80369—2 E— 160 E
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Increased complexity of operations
Back-produced polymer management
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EOR Stage 2 update
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Full field development — Captain EOR Stage 2 overview

Six new subsea polymer injection wells
drilled across two new drill centres. owish reac

Two additional production wells drilled.

Polymer injection flowlines and control
umbilicals installed between the existing f:::m; =
Captain Bridge Linked Platform (BLP) and "
the new wells

Ares E: SUDS and three
polymer injection wells

Construction nearing completion with first
polymer injection in 2024 and peak
production in 2025-2026

Area E: Three polymer Injection
flovAnes and umbxlical
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EOR Stage 2 facilities overview

@ Wellhead protector platform (WPP-A)

I Overview of Major Facilities I Facility Diagram
(6

The WPPA is the Area A drilling center, with wellhead facilities, EOR polymer injection facilities, a
drilling/workover rig and accommodation for up to 121 people aeap A

Drill Centra_ ™

Connected via pipelines running along the seabed to FPSO (16” production fluids line, 10” well test fluids line, 14”
water injection line, 3” polymer line)

g FPSO

Permanently stationed 1.5 km east of the WPP-A

New 51" Caisson

Storage capacity ~550,000 bbl, with accommodation for up to 98 people anlegD2

Processes water for reinjection and crude for offloading to a dynamically positioned shuttle tanker which is then
transported to onward sales point

Bulk storage of polymer for EOR operations
e Bridge Linked Platform (BLP)

Connected to WPPA, incorporating process and utilities equipment for Area B development

Captain
* FPSO
1

Captain gas is imported / exported via the BLP to a subsea pipeline to the Frigg UK gas transportation system and
on to St Fergus gas terminal

Well B28
(Slot BB)

New riser caisson installed on leg D2 of the BLPA to enable connection to the Captain topsides facilities
e Area ‘B’ UTM

Subsea drilling center in Area B; Unitized Template Manifold (UTM)

Connected via pipelines running along the seabed to the BLP
9 Area ‘C’ Template

Three-slot subsea mini-manifold connected to Area B UTM
@ Area ‘D’ Drill Centre

Three polymer injection wells

0 Area ‘E’ Drill Centre

6288 Flowline

00370000140 e HO2

Three polymer injection wells it
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EOR Stage 2 development areas

I Captain EOR Patterns

injection well

B13X -—

"B” UTM \\
@

EORII
production well

Stage 2 new wells (all subsea):

6 new polymer injection wells

4 new production wells

1 water to polymer injection well conversion

EORIII
injection well

4

A3X

- ALX

well

Upper Captain Sand

Water Injector

Polymer Injector

Producer (dotted where planned)

Lower Captain Sand
Water Injector

Polymer Injector
Producer

sucs
Polymer Injector
Producer

Jurassic Sands
Water Injector
Producer
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EOR Stage 2 offshore installation

NI
11
i

21 Increasing Recovery at Captain Field — DEVEX 2024



Summary and conclusions

The Captain Field has a very successful polymerflood EOR scheme, which is

currently being expanded across the field in an offshore environment

Strong water coning due to gravity observed from waterflood development

results in remaining attic oil, which can then be swept using polymerflood

Polymerflooding has been shown to accelerate waterflood reserves, enable

additional incremental reserves and reduce water handling requirements for the
field

Field oil rate decline has been offset by enhanced oil production from the

Captain polymerflood

Production responses from the individual wells has been very positive to date
for each polymer injection pattern

Further investment in polymer flood EOR is continuing with the development of
the LCS reservoir from the platform area and EOR Stage 2 in the subsea area
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