\#

TGS CCS Baseline and
4D Monitoring tools

BENT KJOGLHAMAR, GEOSCIENCE LEAD



Tos

=

Legal Notice

All data examples, processes, hardcopy digital materials and other
intellectual property presented in the attached PowerPoint document(s)
constitute valuable and highly confidential trade secrets that are not
generally available and are the sole property and proprietary information
of TGS or another owner for who TGS acts as an agent.

All information and materials are for internal use only. The sharing,
copying or distribution of any of the information provided by TGS
to any third party is strictly prohibited.

All material included in this presentation was prepared in accordance with
accepted practices of the geophysical profession, however, TGS makes
no representation or warranty, express or implied, of any kind, including
merchantability, quality or reliability of the material or its fitness for any
particular purpose. TGS assumes no liability for reliance of anyone on
these materials to make any kind of decision. Any action made based

on these materials shall be taken at your own risk and expense.



TGS CCS Baseline and 4D Monitoring tools
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Northern Endurance CCS Development Survey 2022
Northern Endurance Partnership, operated by BP
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“Figure 1 Two-way time sections through Endurance comparing 2022 3DHR full-stack reflectivity data (left) compared to the legacy 3D dataset previously
used for site characterization (left, reprocessed 2013 TGS Ravenspurn acquisitions, data shown courtesy of TGS).”

Reference: _ o ' o EAGE ANNUAL;
J. Tarasewicz et al., 2024, Using 3DHR seismic for site characterisation of the Endurance CO2 store, Southern North Sea, UK. e —

EAGE 2024 Technical Program CCS - Screening Room 3 (Hall E) Tuesday, 2:30 PM - 3:50 PM




Poseidon CCS Survey North Sea 2023 (Aker BP, OMV)

Streamer spread:
14 x 50 m x 6000 m

Wide-tow quad source:
87.5 m source separation

Acquisition bin size:
6.25mx6.25m

5TH CONFERE TION
reference: press releases by Aker BP and OMV, October 2023




Sleipner CCS Pilot - Combining XHR with OBN

e XHR UHR3D Proof of concept

* Focus on CCS

e Drop & Pop

Deep tow 10m (gun at 5m)
12 cables (bin size 1.56 x 3.125m)

47 Drop & Pop Nodes was deployed and retrieved cost-
efficiently using TGS’ new self-recovery system

Radial Pre-Plot vs Final
Acquired 3D dataset over existing CCS plume
Parameter optimization (Source volume & SP distance)
Acquire 4D Repeatability test (5 sail line repeat)

Recorded the XHR shots on the sparse nodes for FWI w

velocity
Compare data to conventional datasets e Depth: 80m
e Median abs offset

from pre-plot 3.7m
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Conventlonal

Comparisons
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Proving the potential; monitoring Sleipner-CO2 plume with mini-streamers
EAGE conference 2023, Dehghan-Niri et al.




FWI 60Hz results
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Velocity overlaid on OBN PSDM
QC Stack (Filtered 60Hz)

60Hz FWI
Velocity model

Velocity overlaid on XHR PSDM
QC Stack




Picking on INVERTED FWI velocities =

Well View (Ref. Depth: KB) (Ref. Depth: KB)
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CCS Multi Client Contracts versus single Contract 4D programs =
PROS: Seamless data quality, time & cost savings & less CO,, footprint
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