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Numerical Modeling Of Wellbore Stability In Hydrate-Bearing Sediments
Mohsen Masoudian Saadabad, Reem Freij-Ayoub, Riyaz Kharrat

Abstract

Wellbore drilling in hydrate-bearing sediments is hazardous to safe and cost-effective operation. The
present research has developed a numerical model to simulate the stability of a wellbore drilled in a
hydrate-bearing zone as well as predicting response of hydrate-bearing sediments to drilling a wellbore.
The model was developed using FLAC 2D which is a well-known finite difference software in
geomechanical problems.

In this model, drilling fluid is assumed to be warmer than formation and Fourier’s Law is used for heat
transfer. In this simplified model, fluid flow is simulated as pseudo-two-phase flow in which the produced
gas from hydrate dissociation only helps the formation water to flow. A change in pore pressure, changes
the total stress according to Terzaghi’s effective stress principle. The pore water is assumed to contain
3.5% NaCl with methane as hydrate-forming gas. A look up table is provided containing pressure and
temperature of phase stability of the hydrate. Boyl’s Law for an ideal gas is used to equilibrate the system
pressure. On basis of the calculated amount of dissociated hydrate, the porosity and cohesion of the
formation are updated. The mechanical behavior of the formation is modeled using Mohr-Coulomb
failure criterion.

Keywords: Gas Hydrate, Wellbore Stability, Numerical Modeling, Drilling, Oil and Gas
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