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11-1 Drilling fluid Viscosity
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v’ Plastic Viscosity (P.V.)=0¢00 - D300 (in centipoises)

v' Apparent Viscosity (A.V.)=@‘;ﬂ (in centipoises)
v’ Yield Point (Y.P.)= @300 - P.V. (in 1b/100 ft?)
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1- Bingham plastic model.

2- Power law model.

Bingham plastic model:

up = ®600- 600
yb = ®300- up

_ 300 yb (dh—de)
v
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Power law model :
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‘L Fann V-G meter

EX: A well was drilled with a diameter of 8.5 inches, using drill

pipes with a diameter of 4.5 inches, the density of the drilling fluid

used is 10 Ib/gal, the velocity of the fluid in the annular space is

150 ft/min, and the readings on the viscometer are: 600 = 100

and 300 = 65.

Calculate the apparent viscosity using:Bingham plastic model

and power law model.



11-2 Casing and Cementing operations:

Casing: A heavy steel pipe with range out diameter of (4.5 - 20)
inches.

Casing string: It’s the total length of casing of uniform OD which is
run in the well (single operation).

11-2-1 Function of casing:

1- To prevent caving of the hole.

2- To prevent contamination of fresh water.

3- To exclude water from the producing formation.

4- To confine production to the wellbore.

5- To provide a means for controlling pressure.

6- To facilitate installation of the subsurface equipment.

11-2-2 Types of casing strings:
1- Conductor casing (26- 30 inches diameter pipe )

2- Surface casing (18- 20 inches diameter pipe).
3- Intermediate casing (13 g inches diameter pipe).

4- Production casing to seal production formation (9 Z or 10 %

inches).

5- Liners: It’s a string of casing that doesn’t reach the surface.
Liners are hung on the intermediate casing by the use of a
Liner- hanger .Its use to reduce coast and for other uses.



Example Hole and String Sizes (in)

Hole Size Pipe Size
36" Structural casing 30"
26" Conductor string 207

17 1/2  Surface pipe 13 3/8

12 1/4 IntermediateString 9 5/8

8 3/4 Production Liner T

Typical Well Casing Diagram

Cement

Conductor Casing

Surface Casing

Intermediate Casing

Production Casing




Ground Level
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Conductor
(367 or 307)
t ‘Surface Casing
{207}
Interenpdials
(L)
v ‘Production Casing
(#%7)
Liner {77)
¥ .
Total Depth



11-3 Oil well cementing:

Is the process of mixing cement slurry (a mixture of cement, water
and additives) down the casing and up the annular space behind
the casing where it is allowed to set, thus bonding the pipe to the
formation.

* The space around a pipe in a well bore, sometimes termed the

annular space.

11-3-1 Cementing purpose:

1- To bond the casing to the formation.

2- To prevent the flow of fluids from formation behind the
casing.

3- To provide support for the casing.

4- To protect the casing from corrosive attack by formation
fluid.



11-4 Drilling problems:

Sloughing shale

Swelling shale

swelling happen when the sensitive layers like shale contact with
the water ( from the drilling mud ) it absorb the water as as result

of that it swelling and probably caused stuck of the drill string.
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How we can reducing the prob

and sloughing?

Oil-based invert muds helped
prevent sloughing shale
problems and decreased the
time to reach total depth in
several wells.

Invert mud is an oil-based drilling
fluid that generally consists of
diesel oil with brine carried as the
internal phase in a stable
emulsion.
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Lost circulation happen as result of many reason let's see what are them:

1: when the hydrostatic pressure is greater than the formation pressure this well
lead to introduce the drilling fluid in to the formation.

2: when there are fractions caused the fluid to run into the formation.

3: when drilling an unconsolidated formations that may collapse the lead to lost
circulation zone.
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To solve this problem we add special materials to the mud , so
these materials could close the holes or fractures that causes the
lost circulation zone.
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»Kick : is happen when the formation pressure is more than the hydrostatic
Pressure Which caused the formation fluids to enter into the borehole.
»Blow out : is an uncontrolled kick
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rthe kick can be controlled by increasing the

How to mud density to be greater than
the formation pressure.
control the
kick and DIOW e biowoutis the worstdisaster coud be
out? done because it causes loss of
life, loss of rig and the damage to the
environment.
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Stick pipe problem

The treatment of the problem of Stick pipe is by using fishing

t.

equipmen
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