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Application to a Depleted Gas Field in Louisiana
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Abstract:

Hydrocarbon production is an important processrimuting to the subsidence in Louisiana. Releveling
data from National Geodetic Survey show that sudrgid along several major oil and gas fields
accelerated after production when reservoirs wealy depleted. The Valentine gas field in coastal
Louisiana is chosen to analyze the subsidence glanm after production based on three-dimensional
finite element modeling. An elastic-viscoplastimstitutive model is adopted to interpret the acedds
postdepletion subsidence by overcoming the lingitatbf traditional theories within the framework of
poroelatsicity and poroplasticity. The elastic-aiglastic model integrates a failure envelope, &iptieal

cap yield function, and Perzyna’s theory of ovesdrviscoplasticity. The elastic-viscoplastic model
applied to both the simplified disc-shaped reseraod the bounding shales. The material propedies
the elastic-viscoplastic model are calibrated bamedh computational technique along with available
laboratory and field data from the literature. Thuenerical modeling results can approximately repoed
both the observed subsidence during productiontbedielayed subsidence after production using the
calibrated material properties. The time-dependabsidence is predominantly attributed to the dmlay
compaction that arises from the slow pore presdiffiesion in the bounding shales after the reserigi
depleted. The calibrated finite element model gatde of predicting the time-dependent compactiah a

subsidence, along with the three-dimensional teaipand spatial distribution of pore pressure, void
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