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Project Poseidon CCS site assessment through legacy 3D seismic reprocessing
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Summary

This paper shows that legacy 3D seismic data can be reprocessed with modern seismic reprocessing
workflows to produce high-resolution seismic images suitable for CCS site assessment. Using the
Poseidon project as a case study, three 1990s surveys of different acquisition geometries, including
OBC, were reprocessed through DW-FWI and a TTI pre-stack depth migration. Despite challenges such
as limited offsets, source wavelet uncertainties, complex shallow water seabed conditions, and thin,
variable velocity layers, the workflow delivered significant improvement over legacy datasets in the
structural and fault imaging of the Leman field. The uplift in fault imaging along with the greater
confidence in the velocity model and associated event depthing allowed for the reconstruction of the
static model for Leman from scratch. The result therefore demonstrates that reprocessing existing
seismic data is a quick and cost-effective way to reduce risks and increase confidence in the evaluation
of depleted reservoirs prior to CO- injection and storage.
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Figure 1 Depth slices showing a comparison between the input velocity model to DW-FWI (left) to the
DW-FWI output velocity model (right); both co-rendered with their corresponding stacks.

Figure 2 Arbitrary line through the legacy interval velocity in time (left) and the final PreSDM
interval velocity model in time (right), both co-rendered with their respective stacks. The Rotliegend
storage unit (vertical yellow line) and improved shallow channel velocities (yellow arrow) are shown.
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Figure 3 Arbitrary line across the depleted gas reservoir through the legacy stack in time (left) and
the final reprocessed PreSDM stack stretched to time (right). The Rotliegend storage unit (vertical
yellow line) is indicated.

Figure 4 Time slice at the depleted gas reservoir level through the legacy stack in time (left) and the
final reprocessed PreSDM stack stretched to time (right).
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