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Gasified

Liquid — ———» Gas - Liquid Ratio
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Horizontal Well

Small Hole

No Yes

Water influx |————— Yes

Gas I No
No

Gas Yes
Yes

Stiff Foam, Nitrified
Mud

Yes

Nitrified Mud

Nitrogen, Nitrified Mud

(Halliburton, 1998,
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Abstract
A recyclable oil-based foam drilling fluid (OBFDF) system has been

developed to expand the benefits of controlled pressure drilling with foam
onto water sensitive formations. This paper describes chemical
development and presents drilling results for a Gulf Coast well drilled
with the oil-based foam system. Not only did results confirm the ability of
the foam system to control fluid loss and preserve formation permeability,
but also, show the advantages of drilling with foam. Furthermore, a bit
trip was saved drilling the reservoir in a single bit run, with a high rate of
penetration and reduced gas inflow while drilling. The OBFDF is versatile,
stable at high temperature (up to 450°F), compatible with H2S scavengers
and reusable.

Foam properties were successfully adjusted in presence of gas and
condensate inflow. Still, the flexibility of foaming, defaming and reforming
allowed surface separation and fluids reuse. Therefore, recycling liquid

make up hydrocarbon reduced fluids and chemical usage with the
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associated cost reduction. Onsite modeling showed the controlled pressure
contractor modeling software used for water-based foams can be adjusted
to properly predict drilling parameters with oil based foams.

Mist and foam are the primary fluids to controlled pressure drilling
formations with less than 4.0 page pore pressure. The drivers to drill with
mist or foam include controlling fluid loss and differential sticking,
increasing rate of penetration and minimization of formation damage. In
these systems 55 — 99.9% v/v is gas and the rest is liquid. Liquids travel as
droplets in mist drilling and as part of the bubble structure in foam

drilling.
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