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AGENDA

= CCS Technology Solutions

= QOptical Pressure Temperature System
= Distributed Fiber Optic Sensing (DFOS)
=  Applications

= Real Results
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CCS TECHNOLOGY SOLUTIONS

Arsenal of award-winning tools that deliver value by addressing unique challenges of CCS project

EVALUATION &
ENGINEERING

WELL CONSTRUCTION

FLOW CONTROL &
ISOLATION

SURVEILLANCE &
INSIGHTS

OPERATION
OPTIMIZATION

ABANDONMENT

High-resolution data to
characterize the storage &
gain insight on wellbore

Creating a safe and reliable
pathway of CO2 injection for
the life of the well

Flow control & isolation
solutions with varied
complexity to maintain a

Illuminating subsurface with
fit for purpose surveillance
from early injection to

Models & operations
merged with power of Al to
achieve optimized

Integrated & comprehensive
solution to abandon well
securely with high degree of

Sand Control

integrity pre-defined back pressure storage monitoring. sequestration injection integrity.
Magnus
Rotary Steerable System
. MODUS .
SecureView Amb elCV ForeSite Sense
. . Managed Pressure Wells P
Casing & Cement Integrity Interval Control Valve Optical DTS & DAS ForeSite FIRMA
Raptor 2.0 VERO OptiBarrier CCS Operations Abandonment solutions
COZégal\r/e;:c;r(l:z;tlon Automated Connection Barrier Isolation Valve Red Eye CygNet
. InjectionSaver Water Detection SCADA Management )
Formation Evaluation Optimax B!\ck i Legacy Well Re-Entry
Safety System

MaxFlo




FIBER OPTIC TECHNOLOGY F

No Electronics

Minimal Part Count

Zero Drift on measurements

ﬁELIABILITY
 SIMPLICITY

MALITY

Integrated single cable system

Suitable for extreme environ

Fiber as sensor



E3 NEW ENERGY SOLUTIONS / CARBON CAPTURE AND
STORAGE

OPTICAL PRESSURE AND TEMPERATURE SENSING

= High Reliability

= Low Temperature Calibration

= Vibration and Shock Tolerant

= High Data Transmission Capability
= Multiple Sensors on One Fiber

= Rigorously Qualified

No Detectable Drift In Lab Testing
Torm | __—

Cable weld Strain 500 v
Rehef
5020

5010 (e, AN, Pown. - o

Main Body

Transducerfbellows \
filing manifold \\
223

Beltom\ ‘

Tube/Annulus pressure
foot

Longlzl'erm Testinzé1 -68 Montﬁ%, 150°C, 5000 psi




K2 NEW ENERGY SOLUTIONS

DISTRIBUTED FIBER OPTIC SENSING (DFOS)

= Fibre pathway as the sensor

» Distributed Temperature Sensing (DTS)
= Thermal profile across the well

= Distributed acoustic sensing ( DAS)

= Acoustic profile across and surrounding
the wellbore

Distributed Sensor
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Continuous Sensor

Quasi-Distributed
Sensor
43- — 2 —> — —

Array Temperature Sensor
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DFOS APPLICATION IN CCS
Operational Issues

Cross-Well Communication

Hydraulic
Fracture
Profiling

Passive

s . Microseismic Monitoring
seismicity

Flow Flow Profiling Permanent Flow Monitoring

Profiling Smart Well Monitoring

Vertical Baseline VSP Repeat VSP

Seismic
Profile CCS MMV VSP
Wellbore ' i
: Gt Casing Leak Detection
Integrity A "
Monitoring >SesSmen Subsidence
bandonment

LIFE OF THE WELL STAGES
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APPLICATION SCENARIO

Well Integrity
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REAL RESULTS

OPTICAL CABLE BEHIND CASING (MIDDLE EAST)

=  Cemented behind 7”
casing

=  Monitoring Deliverable

=  Vertical Seismic
Profiling (VSP)

=  Micro-Seismic
Monitoring

= Injection Profiling

Fiber Optic Cable
on 7" CSG

30" Conductor @ +/- 200’
(Miocene)

185/8"CSGto Top A
Dammam

13.3/8" CSG to Top RUS

9.5/8" CSG to Top Simsl’#

7" CSG to +/- 300 ft into
Simsima

Fiber Optic C

OPTICAL PT & DFOS (UK SNS)

=  Multiple optical PT gauge c/w
DFOS measurement to injection
depth

=  Monitoring Deliverable (injection
commencing Dec ‘24

=  Phase Verification
=  Plume Migration (VSP)

= Injection Profiling
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