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Hydrostatic Pressure PETROK Lee

Hydro- means a fluid

Static- means at rest

Hydrostatic in the

wellbore is from

the mud
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IDERED FORMULA WITH FT., PPG AND P¢

MUD HYDROSTATIC HP =0.052 X MUD WEIGHT X DE
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MUD GRADIANT = 0.052 X MUD WEIGHT

L



Pressure (psi) = Mud Weight x .052 x TVD

Pressure Gradient (psi/ft) = Mud Weight, ppg x .052
Pressure Gradient (psi/ft) =Pressure, psi + TVD, ft
Mud Weight, ppg = Pressure Gradient + .052

Mud Weight (ppg) = Pressure + TVD + .052

TVD (ft) = Pressure (psi) + Mud Weight (ppg) + 0.052
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TRY SOME EXAMPLES PETROK +1.58

1-Well TVD = 8000 ft. Calculate Mud Hydrostatic pressure for each of
the following Mud Weights.

11ppg  12ppg 14 ppg
4576 psi 4992 psi 5824 psi

2-What Mud Weight is required to give a pressure gradient of 0.59
psi/fte (11.4 ppg)

3-Mud Hydrostatic = 3900 psi at the bottom of an 8000 ft. TVD well.
What would be the pressure gradient for the mude ( 0.49 psi\ft. )

4-For question above what is the equivalent Mud Weight?e ( 9.4 ppg )

5-Pressure Gradient = 0.57 psi/ft. What is hydrostatic at 12000 ft. TVD?
(6840 psi )
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Fluid present in the pore space of the rock.

The pressure of the formation fluids.
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pressure?
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Underbalance PETROK #.8S

Mud Hydrostatic

Formation Pressure
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WELLCONTROL CYCLE  ppypoy £ 55
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HOW CAN KICKS HAPPEN? PETROK .S

MUD HYDROSTATIC FALLS

§ g FORMATION

i i PRESSURE

N e M O e N

MUD
g g HYDROSTATIC

T— N/

FORMATION PRESSURE RISES



HOW CAN KICKS HAPPEN? PETROK <.
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HP

Always Remember that HP and
FP are two opposite forces.
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CAUSES OF KICKS
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PRIMARY CONTROL
NORMALLY:

= MUD HYDROSTATIC ? FORMATION PRESSURE

3
/R |
-1
;88 |\
Consultaion & Training

KICKS OCCUR WHEN:

= MUD HYDROSTATIC ? FORMATION PRESSURE




WHAT CAUSES MUD
HYDROSTATIC TO DROP?
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PRESSURE = 0.052 X MUD WT X TVD
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CAUSES OF KICKS
(REDUCTION IN MUD WEIGHT)
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GAS IN THE WELLBORE
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Why Monitor the Hole Fill?
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Main causes;

» Pull pipe too fast
» Balled bit/BHA
» Viscous mud

» Narrow annulus

All these make it more difficult for mud to move past the bit
to fill space created by pulling drill string.
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» Swabbing can be recognized
by
»incorrect hole fill

» Monitoring the trip tank is of vital
importance
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» The acknowledged procedure is:-

» Flow check
» If negative, run back to bottom

» Circulate bottoms up (consider taking returns via the choke)
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Bottom Hole Pressure
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Mud Hydrostatic
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Swab Pressure
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Temporary increase of fluid
hydrostatic while tripping
in as mud tries to move up
around the bit
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Bottom Hole Pressure

Mud Hydrostatic

- -
Surge Prelre 1




&,
I‘ 3 |
am

Consultaion & Training

U-Tube Princs




U-Tube Principle PETROK 4.58




Consultaion & Training

U-Tube Princé@‘%
%*\s\o )

\—/



U-Tube Principle PETROK 4155




U-Tube Principle PETROK .55
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It is heavy mud which is used to push lighter mud
weight down before pulling drill pipe out of hole. Slug is
used when pipe became wet while pulling out of hole.

Normally, 1.5 to 2 PPG over current mud weight is a rule
of thumb to decide how much weight of slug should be.
For example, current mud weight is 10 PPG. Slug weight
should be about 11.5 to 12 PPG.

Normally, slug is pumped to push mud down
approximate

200 ft (+/2 stands) and slug volume can be calculated
by applying a concept of U-tube.
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Slug MW (ppg) = MW (ppg)

Slug Volume =

Drill Pipe Side Annulus Drill Pipe Side Annulus
Side Side

S




Effect of Pipe Slugging PETROK 41.SS
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CAUSES OF KICKS
(REDUCTION IN MUD LEVEL)




HOW CAN HYDROSTATIC
PRESSURE CHANGE?

=0

Rig Floor

O Hemey Height (Length)
N True Vertical
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Mud Wt |: .

Mud Level 300 ft {

Mud Wt = 11 ppg
Level Drop = 300 ft

What is loss of hydrostatic pressure?



e PETROK £.SS
Consultaion & Training




L os s Es h
— PETROK <1.SS
Consultaion & Training




| rif'“l

LOYY LY PETROK &

Consultaion & Training

<= s s




|9

-r/_ \/ 1
A U_H| \
(] logses by A
LOSI (
| wJ_l_rJ(Jlllf | 4
Clitelr
,_l[)_r_l 1\/_[’;|Ir§-l Y
dlelrli P .I.
-. E nn
Consultai Kﬁ\b
ion & Training —ss

(LCIYI)

"

=4




R
-
=,

SR |
J \
;' d
Consultaion & Training

STAND
\

RIG FLOOR

FLOWLINE
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RIG FLOOR
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PULLING COLLARS PETR“K J.SS
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PULLING COLLARS PETROK
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FAILURE OF FLOAT COLLAR PETROK <1.SS
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CAUSES OF KICKS
(ABNORMAL PRESSURE)
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LOW POROSITY

LOW POROSITY
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What is Permeability?




Permeability PETROK 41.SS
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FORMATION PERMEABILITY PETRﬂKﬂZSS

Ability of rock to allow fluid to move between pore spaces
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KICKS OCCUR WHEN
“UNDERBALANCE~»
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WHAT IS ABNORMAL PRESSURE" PETHﬂKﬂZSS

» FORMATION FLUID GRADIANT IS GREATER THAN RESSURE
GRADIANT OF SEA WATER.




CAUSES OF ABI
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Soft
sediments

Increasing Depth

and Compaction \
Compacted

= = —— o Sedimentary Rock




Trapped Water in Clays PETROK 2.

Normal Pressure gradient
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4- ARTESIAN EFFECTS
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Rain

Underground
water level
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ARTESIAN EFFECTS

CALCULATE MUD WEIGHT TO BALANCE?

FORMATION WATER = 0.433 PSI/FT
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CALCULATE MUD WEIGHT TO BALANCE?

FORMATION WATER = .433 PSI/FT
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