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IMPROVE OIL RECOVERY/SECONDARY/BOTTOM WATERFLOODING/

RESERVOIR SIMULATION

The primary objective of this research is to stimulate the improving of oil
recovery scenarios in Phitsanulok Basin of Thailand by bottom waterflooding
reservoir simulation model. The nation’s energy consumption has risen dramatically
and it is expected that future energy demand will keep on increasing. To cope with the
increasing demand and maintain sustainable economic growth, the secondary oil
recovery process can be performed to ensure that petroleum supply of the country is
secured and meets the demand. The research effort includes (1) study and review
Thailand oil production history, (2) simulate the improve oil recovery technique by
bottom waterflooding method in the reservoirs of Phitsanulok Basin, central Thailand,
3) compare the results with previous studies of oil companies, including economic
analysis to consider the feasibility of project and it’s realizable. Physical properties
of the reservoir rock and fluids, e.g. permeability, porosity, and reservoir pressure,
collected from literature review and theoretical assumptions, to analyze and input to a
reservoir simulation model. The reservoir simulation study is focused on anticline
and monocline structure styles, each structure is divide into 3 main cases according to
the volume of oil in place of 20, 10, and 5 million barrels (high, medium, and base

case respectively), for all cases include 4 production scenarios test applied (no water
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injection, 2" year, 4™ year, and 8" year after natural flow production periods of the
water injection). Direct line drive and staggered line drive flood pattern are used to
perform the bottom waterflooding technique which constant water injection rate to
observe the fluids production behavior at the specific time to start water injection.
The results of reservoir simulation show significantly that natural flow mechanism
(no water injection) can produced 21.97-27.62% of oil in place and the other cases
which applied bottom waterflooding technique, the 2", 4™ and 8" year of water
injection scenarios, the recoveries increased to 54.34-57.75%, 50.26-56.17% and
44.96-51.34% respectively.  To compare with natural flow production and
waterflooding scenarios, the 2" water injection presented itself the best operation
scenarios of every case in development plan due to the recovery efficiency and

economic values are more favorable than the others.
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