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ABSTRACT

4773002063: Petroleum Technology Program
Chaiwat Assawaphomthada: Natural Gas Reservoir Simulation.
Thesis Advisors: Asst. Prof. Kitipat Siemanond, Prof. James O.
Wilkes, Assoc. Prof. Chintana Saiwan, and Dr. Rapeepong
Suwanwarangkul, 97 pp. ISBN 974-9937-40-6
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Reservoir simulation is used to predict the amount of natural gas in a
reservoir, the reservoir lifetime, the effects of reservoir uncertainties and continuity
of pore space and fluids on production rate, and the well location. This thesis work
was focused on the development of a validated two dimensions simulation model for
a natural gas reservoir. The governing equations of the reservoir model are transient
mass transport and Darcy’s law. Two numerical methods, finite difference (FDM)
and finite element (FEM), were applied to solve these equations. The reservoir model
was initially assumed in regular, irregular and actual reservoir shapes. The model can
investigate reservoir behavior such as pressure distribution, top-hole pressure, bottom
well pressure and individual flow rate after natural gas withdrawal or injection with
respect to time. At the same amount of grid blocks and elements from two numerical
methods, FEM spent a little bit higher computation time than FDM. FEM predicted
the reservoir pressure close to historical data, while the result from FDM was farther
from historical data. The emphasis of the finite element method was placed on

investigating the pressure profile in reservoir.
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