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What Drilling Fluid (Mud) Does

Hole / Pipe OD (in} : 8.500 / 6.000 ESD / ECD (Ibfgal) : 12.34 / 12.45
Rotary (rpm) / Ecc : 130 / 0.00 F)y:11/3.27259

Va (ft/min) / HCI : 193 / 0.042 Lithqlogy :Igneous

or
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Particle Concenfration

Seal rocks to NAVAID - Highlight rande with mousi
prevent loss
of fluid

Prevent
hole collapse
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ESD (Ib/gal) / ECD {Ib/gal): 12.34 / 12.45
Eccentricity : 0.00
Cuttings Bed (in) :0.00
Cuttings Conc 1 0.2%

Prevent the
flow of oil and
gas while
drilling

Remove
drill cuttings

Lubricate
the drill string
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To Get To The MoHo, You Must Make a Hole.

Rock is broken by the
bit and lifted to the
surface
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Schematic section of fast-spread crust
with anticipated MoHole penetration.
The thicknesses of sediment, lavas
and sheeted dike complex are taken
from ODP/IODP Hole 1256D.

Magnitude of hydrothermal fluxes through upper
oceanic crust depends on intrusion style in lower

gabbroic crust. i

Intrusion geometry in lower crust?
Gabbro glacier  or sheeted sills?
Sheeted sills imply deep hydrothermal circulation
cools crust fast enough to satis®y geophysical
observations. This has importantant implications for
the magnitude of oceanic hydrothermal geochemical
fluxes.

The composition of the whole oceanic
crust is important to magma genesis.
Does the lower ocean crust contain

a significant amount of peridotite?

Layered gabbro-peridotite?

What focusses melt at ridges?
Is melt channelled by reactive
flow along dunites?

Dunite melt channels in peridotites
of Oman ophiolite,

Mantle: compaosition,
heterogeneity, structure ?

Strained olivines in mantle
peridotite
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Water Can Not Lift Cuttings as Holes Go Deeper

- -

Mud (clay suspesion) clens the hole!
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Lifting Rock Up the Hole Requires Overcoming Gravity

Stokes Law
2
V. = kG d.* (Ps - Pm)
s T

Vs = Settling velocity
G = Gravitational Constant
k = Parametric Constant
d, = Particle diameter
R = Density of Rock
P 5 Density of Fluid
M = Viscosity of Fluid

Mud provides viscosity and density
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Drilling Fluid Viscosity Decreases with Velocity
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Fluid thickens as motion slows down, so settling is slowed
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KTB SuperDeep Well Drilled with Mud
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KTB Had Problems
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Six Casing Strings Run- Smallest 5 %"
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Boreholes Fail Because of Stresses
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Weight of overburden and shifting of formations put stresses on rocks and fluids in them
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Hydraulic Pressure Counters Stresses

Pore Pressure Pushes
Fluid and Rock Into the
Hole, Balanced by the
Pressure Exerted by Mud
Density

Fracture Gradients Limit
Mud Density

Limits of FG and PP Set
Casing Points

Projected formation pressures and fracture gradients

=
10 9/6/2010 Mi sw_ecy

A Schlumberger Company



1

4.2 sg Barite Provides Density
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The ‘Window’ Is Narrower In Deeper Water

L

Pore pressure Pore pressure

Figure la. As water depth increases, the mud weight window reduces,
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Viscosity + Density Create ‘ECD’- Pressure While Drilling
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Circulating Temperature with a Riser- 40 °F Offset at Bit
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Riserless Drilling Reduces Pressure
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Without Further Cooling Formation -
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But will you thermally fracture the rock ?
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Stress Cage Treatment of Fractures
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» Estimate fracture width
using Rock Mechanics

» Picks WSM blend with
particle size distribution
required to bridge, prop
and seal the fracture

Mi SWACO._

A Schlumberger Company -



20

Wellbore
Strengthening
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Questions?
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