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Abstract

Reservoir property estimation from seismic data plays an increasingly
important role in the exploitation and successful development of oil and gas fields. In
this thesis, well log data and 3D seismic data are combined to predict and map
porosity distribution over the Shams field, located in the Western desert of the
kingdom of Oman. The dataset used in the study was provided by PTT Exploration
and Production Public Company, Thailand. It consists of a 3D post-stack seismic
volume; full offset stack, near angle stack (5-15 degree) and mid angle stack (15-30
degree), acoustic impedance inversion cube. Additionally interpreted reservoir
horizons and well logs were also made available. The study area covers about 500
square kilometers.

Various Hampson-Russell® software’s have been used in this study. e-LOG®
is used for well to seismic correlation and EMERGE® is used for attribute analysis
and porosity prediction. Two reservoir formations; Natih and Shuaiba Formation,
have been selected from the well log curves to set the analysis window. The attributes

used to compute porosity are derived from 3D post-stack seismic volume; near angle
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stack, mid angle stack and acoustic impedance inversion cube with EMERGE®.
A multi-linear regression has been used to predict porosity from a set of calculated
seismic attributes, based on the available seismic volumes.

The initial well-to-seismic tie for all eight wells shows an average correlation
value of approximately 75% between the synthetic traces and the real seismic data
closest to the well locations. When using multi-attribute regression to compute
porosity, results show that the use of nine attributes for the Natih Formation in
combination gives the best correlation of 76.62% between predicted porosity log and
actual porosity log. Additionally a validation correlation is also computed to QC the
result. The validation correlation is calculated by hiding each of the wells and
predicting its values using the operator calculated from the other wells. The validation
correlation is 64.24% for the Natih Formation. The Shuaiba Formation shows the use
of six attributes in combination gives the best correlation of 92.50% between
predicted porosity log and actual porosity log. The validation correlation for the
Shuaiba Formation is 69.65%. When combining the results from the multi-attribute
regression for the two reservoir zones, a porosity cube can be generated that is valid
for both the Natih and Shuaiba Formation with an overall predictability above 65%.
Porosity horizon slices can be generated and patterns of porosity distribution can be
directly related to the deposition or weathering of carbonate bodies.

The results from this study can be used in a geological model, for future well
planning, and directly as input to a reservoir simulation model. Alternatively, the
porosity cube can also be directly used as input to reservoir simulation models, if this
is not accounted for in the geological model. Additionally, when planning future wells
for optimizing production, the porosity cube should be used as a source of information

in the decision making.





