Drilling Fluids

Remove cuttings ~

cool and clean bit
lubricate drill assembly
control formation pressure > UsSes
maintain wellbore stability

prevent lost circulation
J

Types of Drilling Fluids

« Water-based muds
—Most common and least costly
—Bentonite, dispersants, and NaOH added

* QOil-based mud; lots of +'s and —'s (see handout)

« Air drilling (see handout) <1000 psi, 500-800 cfm
-Dry air
-Misting
-Foam



Table 1. Mud Density Measurements Comparison

ppg S.G. psifft

8.0 0.96 0.416
8.335 1.0 0.433
9.0 1.08 0.468
10.0 1.20 0.520
11.0 1.32 0.572
12.0 1.44 0.624
13.0 1.56 0.676
14.0 1.68 0.728
15.0 1.80 0.780
16.0 1.92 0.832
16.67 2.0 0.867
17.0 2.04 0.884
18.0 2.16 0.936
19.0 2.28 0.988
19.23 2.31 0.9999
20.0 2.40 1.040
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Short radius
1'-3" per ft

Medium radius

§'-20" per 100 ft

Long radius
2’6" per 100 ft




Bit deflection using whipstocks

« Limited control

» Missed targets

Positive-displacement motor PDM

- Improved directional control

Inefficient

Steerable drilling motor

« Rotary and sliding modes
controlled at surface

e = e Improved directional control
. = * Tortuosity from slide drilling limits
Al e et horizontal re=<h
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ok Rotary steerable system
- Continuous rotation

Excellent directional control

Improved borehole quality

Increased rate of penetration

Very efficient (but costly)



Bit deflection using
whipstocks

- Limited control

» Limited applications

» Early but still utilized technology



ber of lobes increases

Figure 1 A turbine converts hydraulic power in the
drilling fluid into rotary mechanical energy.
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i Pointing a bi
Steerable drilling methods

Pushingab
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*measure while
drilling

*Log while drilling
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Control system: electronics
and sensor package take
measurements to control
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Power-generation module:
turbine-driven alternator
supplies power for steering

and control.

Alternatively, some
systems use hydraulic
power from the mud
system to power the bit
(mud motor)




Control Unit Base Unit

Schlumberger Power Drive Rotary Steerable Assembly



Grand Directions, LLC
Short Radius Drilling Tool

Reduce the cost of horizontal
wells.

Rotary steerable
assembly



Rotary steerable systems in 4 %47, 6
%", 9" & 11” from Schlumberger




Major drilling tool
suppliers

* Schlumberger
» Baker-Hughes
 Halliburton




