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Nowadays one of the most effective technologies for the development of oil and gas
reservoirs is the drilling of horizontal wells with multi-stage hydraulic fracturing. At the
same time, the development of such reservoirs is accompanied by intensive water-
flooding of wells with high injection pressures. Horizontal wells with multi-stage
fractures are also converted to injection wells. If in such wells to exceed the critical
fracture pressure the fractures formed during the hydraulic fracturing will begin to grow
in length increasing the risks of early water breakthrough. It is worth noting that the
value of fracture closure pressure is not constant, it is a function of pore pressure and is
controlled by the current stress-strain state of the rock. The stress-strain relations in
porous media where pore pressure changes can be described by the following equations
[1]:
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To solve the problem of fracture evaluation hydrogeomechanical modeling was
applied. The algorithm for the coupled hydrogeomechanical modeling is shown in figure
below.

1| Geological

model
Eclipse T Petrel
k3
2 | Geomechanical model:
Initial information (well
logging data, petrophysical
information, seismic data
and etc)
1D/3D model
§  Visage
Fluid flow model: Visage j - P
simulated pore pressure
at different time steps + Finite element module
*  geological model + Stress.strain conditions
upscaling « Solve elastic equation
=_Solve fiuid equation |
l Petrel
Yes 5 | Post-processing
+ Hydro
geomechanical
system visualisation
No
Results (bottom hole

Figure. Algorithm of coupled hydrogeomechanical model construction.
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