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ABSTRACT

Since the complexity of original depositional facies and the impact of diagenesis yield
generally the requirement of large numbers of drilled wells in many fields of carbonate
reservoirs. Thus, it will be better if reservoir geophysics tools can help to delineate the
prospect areas and reduce the risk and uncertainty for drilling of well location. Several
attempts to characterize a carbonate reservoir had been performed from year to year and
some results are apparently promising. Therefore, the extended elastic impedance (EEI)
application is expected to pursue the fluid type identification as same it already proved

as in clastic reservoirs.

To perform the study, the quality control of well log data and seismic gathers was
carefully done, petrophysical reviews was performed later on to delineate and
characterize the oil-bearing reservoirs proven in well Al, A2, and A4, and then the
time-depth calibration and well-to-seismic ties were examined to obtain the proper
matching of wells-synthetics-seismic relations. The amplitude versus offset (AVO)
gradient analysis was determined to obtain the intercept and gradient volumes for being
input for the EEI tasks.

After that, the EEI analyses were performed that firstly the EEI cross-correlations were
done for the target parameters consisting of water saturation (Sw), Vp/Vs ratio,
Poisson’s Ratio, Bulk modulus, Shear modulus, Lambda-Rho, Mu-Rho, S-wave
impedance (Zs), neutron porosity (NPHI), volume of clay (VCL), and Vs?Vp? or K,
and secondly the chi angle determination was accordingly performed to get the

optimum chi angles from 4 wells. To validate those angles, the comparisons between

g



original log and EEI log computed at selected chi angle was investigated, and then the
results were encouraging that most of logs tracked together very well, except the Sw
and NPHI logs. Thirdly, four EEI reflectivity (REEI) volumes were built with EEI
equation by using required parameters. Then the post-stack EEI inversion was
performed which includes the process of wavelet extraction from desired REEI volume
by using statistical or seismic data around tied-wells and the process of model-based
analysis to iterate until the small errors were satisfied. Finally, the inverted-EEI
parameter volumes obtained that included the EEI lambda-rho, EEI bulk modulus, EEI
mu-rho, and EEI Vp/Vs.

The inverted results were calibrated using all proven oil wells, and then the well-
characterized EEI lambda-rho at well A4 is the most in identifying fluid type in
carbonate reservoir of the Natih formation. One section shows that the extents of oil-
bearing reservoirs could be indicated to both sides of well A4 and A2, which then
named as Anomaly 1 and 2 respectively. The cross-plotting method helps to provide the
valuable understanding in fluid type identification and the interpretations in selected
horizon slice enable this study to obtain the prospective areas that can be evaluated later

for drilling candidate.

Keywords: Carbonate reservoir, Seismic Inversion, Extended elastic impedance (EEI),

Chi (y) angle, Cross-plot



