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Abstract

Offshore Nile Delta gas reservoirs are dominated by slope-channel
systems of Plio-Pleistocene age. The area of study is Sienna Field which is
located in the eastern portion of the West Delta Deep Marine (WDDM)
concession, approximately 120 km North-East of Alexandria, Egypt. Sienna
channel consists of unconfined channel systemin Kafr EI Sheikh. The
challenges in the data set of this field is the discrimination of hydrocarbon
bearing sands from shales and more importantly, the separation of gas sands
from brine saturated sandstones.

The primary objective of this thesis is How can make discrimination
between lithology and fluid using rock physics analysis and advanced
seismic interpretation method as AVO inversion, Extended Elastic
Impedance (EEI) and Artificial Neural Networks (ANN).

Reservoir characterization is aimed at identifying hydrocarbon bearing
reservoirs, delineating them and subsequently, determining the distribution
of relevant physical properties such as lithology, porosity, permeability,
water saturation and pore pressure, which will make for an easy
determination of the reservoir’s economic potential The detailed
petrophysical analysis revealed the presence of a gas-bearing sandstone
interval ranged from 1 to 14 m of net pay zone with good reservoir
characteristics in terms of good porosity (18-36%), shale volume (12-40%)
and water saturation (20-52%). AVO simultaneous inversion inverts pre-
stack seismic into elastic properties; compressional impedance, shear
impedance and density.

Based on petrophysical analysis and rock physics modeling, an
integrated approach is adopted to discriminate between lithologies and fluid



saturation in Sienna channel. These estimated elastic parameters were cross-
plotted to discriminate between the lithology and fluid content in the target
zone. Cross plots clearly separate the shale, brine sand, and gas-bearing sand
clusters, which was not possible through conventional petrophysical analysis.
These data clusters have been exported to the corresponding well for the
purpose of interpolation between wells and to analyze the lateral and vertical
variations in lithology and fluid content in the reservoir zone intervals.

The Extended Elastic Impedance (EEI) is used to derived petrophysical
properties and distribution of reservoir facies to create relationship between
these attributes and well log data. The results show that EEI is worthy effort
to highlight the difference between reservoir and non-reservoir to identify
hydrocarbon pay zones.

Neural network analysis is one of these algorithms use the information
from multiple wells and seismic data to train a neural network to predict
properties away from the well control. The low values of training error and
validation error make reliable prediction of physical and seismic rock
properties. It suggests that reservoir properties can be estimated from seismic
data using neural network analysis and thereby helps in better understanding
of the lateral variations of reservoir properties away from the wells.
Probabilistic neural network (PNN) predicted results show lateral variation
of physical and seismic rock properties in reservoir and non-reservoir parts at
the study area. High porosity, low Vsh, low density, low water saturation,
high Young modulus, high shear, low bulk modulus, high Mu-Rho, low
Lambda-Rho, low Vp/Vs ratio, low possion's ratio, and good permeability
are traced corresponds to Sienna channel which indicated to good pay zone

with gas content.
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