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ABSTRACT

Tackling global warming requires practical decarbonization strategies that go beyond rhetoric. While full-scale fossil
fuel phase-out remains a long-term ambition, it is neither universally feasible nor immediately practical. Instead,
enhancing the environmental performance of current exploration activities—particularly for natural gas—offers a more
balanced and achievable path. As the cleanestburning hydrocarbon, gas remains central to global energy transition
plans. However, its responsible development depends on reducing the carbon footprint of exploration and development
phases, where rig operations contribute significantly to emissions.

Drilling time is a major factor in emissions, typically persisted by geological uncertainty and operational tool failures.
This paper introduces a novel, field-tested real-time workflow that addresses both challenges through a fully integrated,
de-risking the regional subsurface and global warming data, and adaptive model. The methodology begins with a pre-
drill program to simulate geological scenarios and tool risks, calibrated using regional offset data. Once validated, a
bespoke wellsite kit—featuring advanced XRF units, and real-time biostratigraphy (optional to the geology) is deployed
alongside a team of scientists and technicians. These experts work in continuous coordination with the operations team,
ensuring synchronous interpretation and decision-making during drilling.

A live data stream is automatically cross-checked against the pre-drill model using Al algorithms. These dynamically
update the subsurface model, generate stratigraphic correlations, and anticipate potential tool failures. Real-time
geochemical and lithological modelling (via advanced chemostratigraphy model) enhances stratigraphic interpretation,
while mineralogy inputs refine petrophysical parameters. These insights help optimize drilling fluid systems, stabilize
boreholes, and support completions planning—ultimately reducing non-productive time (NPT) and lowering emissions.

Efficient exploration and development are essential to achieving credible decarbonization. Faster, datainformed
decision-making shortens the discovery-to-production timeline and reduces the carbon intensity per barrel of oil
equivalent. Streamlined workflows improve reservoir access, reduce the need for sidetracks, and prevent formation
misidentification—each of which reduces environmental and financial costs. This approach also supports investment
confidence by enabling high-return, lowcarbon gas development projects that align with energy security and climate
objectives.

Results from multiple deployments—including onshore and offshore Middle East, the North Sea, and the Gulf of
Mexico—nhave validated the model. Key outcomes include: up to 18% reduction in rig time, improved casing precision,
early mitigation of tool failure scenarios, and improved formation evaluation in structurally complex basins. This
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integrated approach not only supports decarbonization, but also strengthens exploration efficiency, enabling a more
responsible and realistic pathway through the energy transition





