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Scope of Offshore drilling

To drill a well
into the formation
to be able to
produce o1l and
oas




Scope of Offshore
drilling

The well must be drilled and
cemented before completion
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Drilling on the
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Faroese shelf

Statoil’s first well



Drilling Fluid Objective

Hole cleaning
Well control
Cooling the bit

Avoiding damaging the formation



Drilling Fluids

Water based drilling fluids (WBM)
- Brine (Seawater, Freshwater, KCI, NaCl)
- Polymers (Xanthan, CMC, PAC)
- Weight materials (Barite, Ilmenite. . ..)
- Bentonite

Oil based drilling fluids (OBM)
- Base oil
- Brine
- Organophilic clay
- Emulsifiers
- Weight materials (Barite, Ilmenite....)

Clear brines (Formate brines...... )



Drilling Fluids Viscosity Curves
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Drilling Fluids Gel Test




Cement Slurry Evaluation

Measurement of viscosity

Thickening time evaluation
- Consistometer
- Bearden units of
consitency — B¢
- At 30 Bc the slurry 1s no
longer pumpable
- Toothpaste 1s 30-100 Bc
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Cement Slurry Evaluation

THicke vives
Time

Roughly “constant” properties aproximately
2/3 of the time prior to 30 Bc



O1l Based Drilling Fluid
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Water in o1l emulsion
- Droplet size ~ 1-5 micron



OBM viscosity curve

Drilling fluid viscosity depends on composition
and base o1l

n(3,T)=

Q -~ OBM \Wrscosiry»

/L(D-— BASE orc \/5ces/ry

n-Paraffin based OBMs do not obey this rule at
low temperatures because of wax precipitation



Hole Cleaning in WBM

Gel strengths detrimental
for hole cleaning

High molecular weight
polymers detrimental for
hole cleaning

High pressure losses
ideal for hole cleaning

High flow rates ideal for
hole cleaning



Hole Cleaning in OBM

« Similar guidelines for
OBM and WBM

« OBM and WBM cannot
be directly compared

 Easier to remove
cuttings in OBM



Well number
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Hole Cleaning in WBM

—J— Well no 4
—Jl— Well no 26
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Hole Cleaning in WBM

03 RPM

W10 s Gel
010 min Gel
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Well no. 4 Well no. 26

Low shear values and gel formation




Filtration control
Seapage of fluid filtrate into the formation

OBM
- Water droplets and clay platelets block
pore entrences

WBM
- Solid particles block pore entrences
- Extensional viscosity of filtrate hinders
flow



Extensional viscosity
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Extensional viscosity
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Extensional viscosity

° Extensional
Viscosity

® Viscosity
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Extensional viscosity
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Cement Displacement




Cement Displacement
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Barite sag

Necessary gel formation to
hinder sagging of average barite
particle

0.13 Pa

0.26 dial reading T

Average barite particle
25 micron

Average iimenite particle as
accepted by Statoil

10 micron



Barite sag

log viscosity

log shear rate




Drilling Fluid Rheology Summary

Hole cleaning
- No High Molecular Weight Polymers

Well control
- Barite Sag

Cooling the bit
- Flow

Avoilding damaging the formation
- Extensional viscosity
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