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Abstract

ABSTRACT

The Western Desert is considered one of the most prolific petroleum
provinces in Egypt. The TUT field represented one of the main oil fields in the
North Western Desert region due to its high production from many reservoirs.
The study area lies between latitudes 30° 44' 15" — 30° 46' 03" N and
longitudes 26° 57' 18"- 27° 00" E. The investigated stratigraphic section of the
study area ranges in age from Middle Jurassic.

The penetrated section consists of thick clastic beds. The aim of this
study is directed, to evaluate the important reservoirs in Khatatba Formation
(Upper and Lower Safa Members) which subdivided into three units: Khatatba
(Upper Safa- Top, Upper Safa- Bottom & Lower Safa- Top reservoirs)), in
TUT oil field, at the North Western Desert, Egypt and to evaluate the reservoir
of Khatatba rocks through the analysis of lithofacies types. In addition,
determine the different reservoir parameters characterizing the pay zone
utilizing well log data using the available data to spot lighting on the promising
locations for further exploration.

The materials used in this study include complete log sets of four (4)
wells and twenty (20) 2D seismic lines covered study area.

The interpretation of twenty seismic lines are shooted in the study area
led to identify the most important seismic reflectors throughout Khatatba
reservoirs. Seismic interpretation showed four reflection horizons; top Masajid,
top Zahra, top Khatatba (Upper Safa-Bottom), and top Ras Qattara. Moreover
seismic interpretation revealed two sets of faults forming TUT field horst
block. The trend of these two sets of faults is northeast— southwest direction.
These two sets of faults represent the structural control for the hydrocarbon

accumulation in TUT field.




Abstract

To illustrate the subsurface structural configurations of the study area,
four time and depth structure contour maps are constructed for the selected
stratigraphic horizons: Masajid, Zahra, Khatatba (Upper Safa-Bottom), Ras
Qattara. The constructed structure time and depth contour maps have showed
that, the study area dissected by sets of normal faults trending northeast —
southwest forming horst block.

The 3D structure model of Masajid, Zahra, Khatatba (Upper Safa
Bottom), Ras Qattara horizons shows the same configuration and the same
structural elements. This concordance indicates that, the Khatatba horizons
conformably deposited in the same basin and subjected to the same movements
with approximately the same degree of tectonic events after their deposition
(Post Depositional Environment).

The subsurface geological studies were achieved for Khatatba (Safa)
reservoirs through constructing subsurface maps (isopach, sandstone isolith,
siltstone isolith, shale isolith, total clay isolith, triangle facies and sand/shale
ratio maps). The correlations are used to reveal the subsurface geological
conditions, and to study lithostratigraphy, trends of lateral change in thickness
and lithofacies of the studied reservoirs to delineate the environment of
deposition.

The well log analysis of the Khatatba (Safa) reservoirs includes data
base editing, data correction, and determination of lithology from logs using
some types of cross plots such as (density-neutron and M-N cross plots) as
well as identification of reservoir fluids type by using available pressure data
(Repeat Formation Tester; RFT).

Petrophysical data are illustrated on vertically Litho-Saturation
Crossplots and Isoparametric maps: (total thickness, shale volume, net or gross
sand, net sand or net pay/ Gross sand, total porosity, effective porosity, water

saturation, hydrocarbon saturation, residual hydrocarbon saturation and
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Abstract

movable hydrocarbon saturation) to indicate the lateral variation, reservoir
thickness, and good places for new productive wells.

The need to understand the dominated environment of deposition
through the clay elements and lithofacies distribution study in order to predict
the reservoir heterogeneity in terms of sandstone quality using Gamma Ray
log analysis.

From the results, it can be stated that the study area may be considered
containing hydrocarbon accumulation in other new locations, and there is a
good opportunity to drill another development wells to enhancement the

productivity from the area of study.
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