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Global Deepwater Discoveries

oil - 30 billion bbl gas - 14 billion boe
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Uncertain Future
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Key Deepwater Challenges

Reservoir Identification/Characterization
Technology Development & Application
Value Creation/Cost Leadership

Access to Experienced Staff

Societal Expectations
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Seismic Imaging

— Prospect identification
—Positioning of development = -
wells = i

—Time lapse seismic to
discern changes in fluid

properties as the field
IS produced
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Real Time 3D in “Caves”

Viewing sub-surface in virtual
reality centres

Accelerated planning and knowledge sharing
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Technology Impact on Cost Reduction

Ottshore United Stales
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Technology Impact on Cost Reduction

Notes from previous slide

In the meantime, as we can see from this chart developed by
the Cambridge Energy Research Associates, technology has
had a major impact on industry performance.

And | am convinced that technology will continue to be a
significant differenciator in the future of the industry. The

difference is and will continue to be technology.
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Role of Technology in Deepwater

Breakthroughs and ever-increasing water depth:

First single point mooring system (Malaysia)

First subsea completion (GoM)

First dynamically positioned drill ship

First “J-lay” installed flow line/flexible pipes
First FPSO (Spain)
Deepest fixed steel platform (Bullwinkle)

Successively deeper and cheaper

5 Tension Leg Platforms in GoM
Deepest subsea field development
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TSF Deepwater Nautilus
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Expandable Tubulars
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Smart Wells
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VALUE:
* Avoid high cost recompletions in multi-zone wells

« Commingle zones w/ different pressures & drive
mechanisms

* Reduce total well count in a project
ISSUES:

 Mechanical complexity could reduce well reliability &
Increase high cost intervention

» Lack of a reliable multi-lateral HP junction
» Lack of a reliable multi-phase meter

o Complexity of GOM Gravel Packs
SEPCo PLANS:

e Brutus - 1 well

 Nakika - 5 wells
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Breakthrough Surface Systems
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Dynamic
Positioning Assist

Slack Risers

Composite Risers

Return to Session Directory »




Breakthrough Surface Systems

Notes for previous slide

Breakthrough surface systems - focusing on enabling marginal fields by lower
life cycle costs and by increasing the crude sales price by crude enhancing
technology.

Key problems with marginal fields are that they are sensitive to CAPEX and
frequently have poor quality crude properties. The poor quality can affect the

sales price by up to $2/bbl.

This initiative will focus on lowering the initial cost of surface systems by
working on breakthrough technologies and on improving the sales price of the
crude production through the use of crude enhancing technologies.

Surface technologies such as using different hull shapes to lower the
environmental forces and using slack vertical risers without tensioners may
dramatically lower the cost of surface structures. The use of new composite
materials may also add further cost reductions.
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