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Rock 2640 837 225

Drilling 7800 400 43.75
pipe

Cement 1900 2000 1.0

Drilling 1080 1647 (oil based 1.02
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Variables Values

Overburden stress gradient 226 Mpa/100 m
Maximum horizontal stress gradient 204 MPa/100 m
Minimum horizontal stress gradient 188 Mpa/100 m
Pore pressure, equivalent 124 gfem?
Thermal expansion coefficient 236« 1077 °C!
Poisson's ratio 022

Biot's constant 09

Young's modulus 6895 Mpa
Cohesion 614 Mpa
Friction angle Elig

Tensile strength 069 Mpa




Collapse Pressure (g/cm”) Fracture Pressure (g/cm’)

215
21
§205
2
195
R 1.9
185
18
0
175
0

o 20 40 &0 80 100 120 140 160 180 0 20 40 0 & 100 120 140 160 180

Azimuth(°C) Azimuth(°C)

3

=
o

Inclination(°C)
B 8 &8 8 83 3 8 8

Inclination(°C)
B 84 &8 8 8

a

o

F Sl 0 o Dol asly 5 los ausly 5110 U

Breakdown in vertical well

[R]

Breakdown in horizontal well = == -1

o

—
on

Collapse 1n horizontal well

Mud Weight (g/cn)

Collapse in vertical well

1 L L L L L L L L L
-50-40 -30-20-10 0 10 20 30 40 50
Temperature variation (°C)

28l g sogee lo ol sl S5 Sl (39 9y Oyl 4z e 111 S




=
[==]
-
[=]

=y
-l
=y
~l

Collapse
m— Hreakdown

Collapse
e Breakdown

=y
[=3]
=y
o

Mud Weight (glem )
Mud Weight (g/em®)

-
o
=y
o

-
=
=y
=

200 400 600 800 1000 200 400 600 800 1000
Length of horizontal section (m) Length of horizontal section (m)

=]
(=]

(a) using oil-based mud (b) using water-based mud
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Variables Rate of change

Variables Collapse Breakdown
pressure pressure

Thermal expansion 50% 0.38% 124%
coefficient 50% 0.38% 123%
Borehole temperature 100% 0.76% 247%
200% 1.52% 494%

Poisson's ratio 36.4% 0.09% 167%
54.5% 0.10% 261%

Pore pressure 10% 3.17% 0.00%
10% 3.17% 0.00%

Overburden stress 10% 11.30% 539%
10% 11.30% 539%

Maximum horizontal stress 10% 3.39% 485%
10% 3.39% 1265%

Minimum horizontal stress 7.2% 0.00% 6.00%
15.6% 0.00% 1592%

Well inclination 50% 9.61% 1120%
100% 19.21% 1641%
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