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ABSTRACT 

Many underground reservoirs are fully or partially sealed, which are submitted to substantial 

pore pressure decrease during the hydrocarbons recovery. Consequently, the depletion process 

can trigger subsidence and compaction problems reducing oil production. In order to predict 

this problem, analytical and numerical methods have been used. However, simulations of 

subsidence estimation in reservoirs are performed considering the rock formation behavior as 

linear elastic, homogeneous and isotropic medium, disregarding different mechanisms of 

deformation such as fractured medium and plastic deformation. Fractures may appear or 

reactivate in the rock formation near the reservoir during the life of the field. These fractures 

create a preferential path of fluid migration changing the pore pressure profile, not only inside 

the reservoir but also in nearby layers, as reported by field measurement in North Sea oil field. 

This work presents the numerical modelling of hydrocarbon production in High Pressure High 

Temperature field HPHT considering the effect of elastoplastic deformations and presences of 

natural fractures. The numerical modeling was carried out in an in-house finite element 

simulator GeMA. Natural fractures are represented implicitly using a dual porosity dual 

permeability approach, which consider the effect of fracture opening on the fluid migration.  

In addition, the reservoir is modeled using an elastoplastic constitutive model trying to 

reproduce the reservoir deformability measured in field. The results compare the reservoir 

compaction and surface subsidence to those reported by the field monitoring. Finally, a 

substantial difference in surface subsidence and reservoir compaction is observed when 

elastoplastic deformations and fractured medium are considered. 
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