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otivation for low pressure stimulation

= How can we stimulate a fracture network instead of
a single primary fracture?

= |nsights gained from a fully coupled numerical test bed.
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Interaction between competing fractures
= Parallel fractures weaken SIF of each other
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Interaction between competing fractures

= Pressurized fracture creates stress shadow on neighbors
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Low pressure stimulation as a potential solution

= ODbjective of low pressure stimulation:

« Stimulate a fracture network covering a large volume of
reservoir, instead of a single primary fracture.

« Permanent permeability enhancement through shear dilation.
= Assumption:
« An interconnected fracture network already exists.

= Goal of study:

- Learn about geomechanical behaviors of reservoir subjected
to low pressure stimulation.
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Interaction between rock-joint-fluid
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dow: matrix stress increase due to fluid pressure ¢

Effective stress o'
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solid coupling for high pressure regime
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Fluid-solid coupling for low pressure regime

Rock matrix stress oy,

( Pra LW
KF[l— - JlfmC/LCWZpref
ﬁ

P. = m.
2. ifm./L.w< p,_
: Wmax — W . Fluid pressure Py
O =
a—-bw_. —w)
Aa + Bb +1—[(Aa + Bb +1)° — 4AaBb 1°°
W=WwW —

. 2 Ab

A=Kl c/Mc and B=oy-K+Aw,,.,

Lawrence Livermore National Laboratory e



lor of a single fracture: 10 MPa ini. Normal s
100

oo
o

(@)
o

[HEN
o

oo
N
o

(@)}
!
o

Pressurized fracture length (m)
AN
o

0 1,000 2,000 3,000 4,000 5,000
Time, t (seconds)

N
l

N
|

Pump flow rate, g (ml/s/m)

o

0 1,000 2,000 3,000 4,000 5,000
Time, t (seconds)

LLLLLLLLLLLLLLLL



Competition between fractures




rWhat If we pump a little harder?
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Competition between fractures
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Numerical example: a reservoir
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Stimulate the T

production well
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Start pumping water out
of production well i
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Concluding Remarks

= Low pressure stimulation is able to stimulate a fracture network.
« \ery different mechanics than high pressure hydro-fracturing.

= How well it works is sensitive to:
« Initial connectivity of the natural fracture network

* In situ stress

« Rock joint characteristics

= Reservoir will infinitely grow, but will be slower and slower

It seems to be possible to achieve reasonable circulation with proper well
configuration

= Numerical tool can used to study different scenarios

« Hybrid high pressure — low pressure stimulation?
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A companion presentation ‘

“Simulation of Hydraulic Fracture Networks in Three Dimensions”
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