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Abstract

Sama Field is one of the rare fields in the offshore Nile Delta which contain two types of hydrocarbons: gas and oil. Although
Sama Field is covered by a state-of the art high density, long offset 3D dataset, the differentiation between several fluid types
using the conventional stacked dataset is a big challenge. Although different fluids discrimination is difficult using post-stack
seismic data, pre-stack seismic data can be the best tool of doing it. The reason can be attributed to the different amplitude
change with offset behavior for each fluid type. The main aim is to find a way to map out the different reservoirs, in order to
help in calculating the HIIP (Hydrocarbon Initial in Place) volumes and for optimizing the development plan. Rock physics
modeling is needed to understand the AVO behaviors of oil and gas sands of the field. This understanding can be coupled with
the pre-stack seismic data to produce AVO-classified seismic volumes. Hence, reservoirs of different fluid types can be
identified and mapped across the study area. Rock physics modeling suggested that gas sand exhibits class 3 AVO response;
however oil sand has a class 2 AVO behavior. Pre-stack seismic data needed some conditioning before the AVO classification.
The conditioning workflow included: frequency filtering, time alignments, and amplitudes balancing. Finally AVO-classified
seismic volumes have been produced, which enabled the lateral tracking of the different reservoir bodies away from the well.
The integration of pre-stack seismic data and the understanding the AVO behavior of different fluids allows precise delineation
for the different reservoirs. Which in turn promotes a better chance of success for further future development plan.
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Introduction

- Sama offshore field is located in WDDM, offshore Nile Delta and has been
discovered by Sama Offshore-1 well.

- Structurally, it is a four-way dip closure, part of a rollover due to a drag on Rosetta
fault.

- Stratigraphically, it is a Pliocene slope marine channel complex consisting of four
seismically resolvable architectural elements.

* Pressure data suggests the presence of two fluid gradients in the hydrocarbon
bearing reservoir interval.
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Geological Model

Channelised debris-

WDDM Simplified Model

Schematic block diagram showing that WDDM is located is aslope part of Nile Delta
with turbidite depositional setting.

(modified from Reading and Richards, 1994)
South l<—WDDM —>| North
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Geological cross-sections through the Nile Cone to illustrate the Upper Miocene
(Messinian) canyon and Pliocene-Pleistocene turbidite depositional sequences.

(modified from Abdel Aal et al., 2006)
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Reservoir Characteristics
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Reservoir Characteristics
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Reservoir Characteristics
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* Sama-Offshore is a channel that are up to 100m in gross thickness, 27m of pay
* An average reservoir porosity of 18%
* An average water saturation of 38%



Reservoir Pressure Data

Sama Offshore-1 Pressure Measurement
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AVO Workflow
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Sama-Offshore AVO Synthetic
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Comparing AVO Theoretical Response with Actual
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Actual AVO response is different from theoretical one, so conditioning is required




e, P
Data Conditioning

* Frequency Filtering
(To prepare each partial stack to have nearly the same bandwidth)

e Residual Normal Move-out Correction

(Misalignments are corrected)

 Amplitude Scaling

(Knowledge gained from AVO analysis of the well data is to be used to
balance the offset amplitudes)




Frequency Conditioning
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Amplitude Scaling analysis
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Amplitude Scaling QC
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Sama-Offshore AVO Post Conditioning
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Angle stacks after Conditioning
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AV O classified seismic section
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Conclusions

* Sama-offshore well indicates that AVO signatures can be used as an integral part of
seismic interpretation to predict hydrocarbon types.

* Sama- offshore well found that type 2 and 3 AVO behaviors are indicatives for the oil and
gas response respectively.

* The proposed workflow is recommended to be applied in any similar geological setting.

* We can use AVO classified volume to predict the hydrocarbon geobodies which is
important in volumetric calculation and in any further development wells.
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