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ABSTRACT

The production of natural gas requires the remof/alrbon dioxide and
hydrogen sulfide during processing, resulting straam typically called
acid gas. In offshore natural gas production, iepakal of these
undesirable by-products is more challenging thamdwnshore
production. One viable option is to reinject thisdagas into a depleted
portion of the reservoir. This option effectivelgsiesters the waste stream
and helps to maintain the production well pressdmvever, the downside
is that there is an increased need to transporstamd this toxic gas, which
increases the risk posed by a potential catasttdphure and subsequent
release of the gas. Although such a failure mayridiely, the prediction

of the resulting gas plume is the first step towatdveloping an emergency
response plan.

During this work, a model was developed to pretlietbehaviour of a
released acid gas stream in the water column foligwa shallow water
release. The physical situation for such a releasebe divided into three
distinct regions: the momentum driven jet in thamfeeld, the buoyancy
driven plume region in the far field, and the feegface between the sea
and the atmosphere. Only the first two zones wensidered within this
work. The developed multiscale computational fldyshamics model
constructed employed an interface capturing mautethfe near field, since
the flow of gas was expected to be continuous. Xume drift-flux model
was used capture the behaviour of the far field psime of uniformly
sized bubbles.

The development of each portion of the model ixesd in detail. An
approach to facilitate direct numerical predictiofi$ieat and mass transfer
within incompressible and compressible interfagatwang approaches was
developed and tested. Then, the effect of commutatimesh refinement on
the ability of the interface capturing approachesolve gas jet behaviour
was studied. The multiscale modeling approach was tleveloped and
tested through comparison to published small-segberimental data.
Finally, the model was used to simulate a realstenario involving the
release of acid gas from a ruptured reinjectior.wel



