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ABSTRACT

El-Obaiyed gas and condensate field was discovered in 1992 and located in the
northwestern part of the Western Desert in Egypt, some 65 km southwest of Matruh
city. It produces from the Lower Safa Member of the Khatatba Formation (Middle
Jurassic), which is the main reservoir in El-Obaiyed field and has helped to revitalize
exploration in the northwestern part of the Western Desert of Egypt. The field is
located on the western platform of the Matruh basin and has a complex stratigraphic
and structural geology.Therefore, the main purpose of this thesis is to
understandmore the structures and stratigraphy of this field by using seismic
reflection data, well logging data and the available subsurface geological data.

The interpretation of the available seismic data and the mapping of the different
levels: Top Khatatba Formation for the MiddleJurassic, top Alamein Formation for
the Early Cretaceous and top AbuRoash Formation for the Late cretaceous, reflects
that EL-Obaiyed field is characterized by gentle NE dip, small thickness of syn-rift
sediments, small rate of tectonic subsidence and affected by three main structural
trends: The first structural trend isthe NNE-SSW oriented faults, that dissected the
deeper stratigraphic jurrasic and paleozoic units. theydivide EL-Obaiyed field into
three NNE-SSW oriented rectangular blocks at the top of Khatatba level. These fault
blocks are named: OBA NW block, Obaiyed block and Sharaif block. The second
structural trend is the NW-SE oriented faults, that deformed the Upper Cretaceous
rocks don’t cut throw the deeper section and died out at Alam El-Buieb
Formation.This rock unit acts as a ductile rock, can absorb the fault energy and
doesn’t allow the linear structures to propagate downwards. The third structural
trend isthe NNE-SSW oriented anticlines, which affect the Upper Cretaceous
sectionand lie exactly above the NNE-SSW oriented faults, that complicate the
deeper stratigraphic units. These folds express their largest vertical closure in the
Abu Roash Formation.They are asymmetrical anticlines representingthe fault

propagation folds,that formed during the phase of positive structural inversion.
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Well log analysis of the Lower Safa reservoir was performed to identify the
hydrocarbon bearing zones and to study the reservoir properties, based on the data
derived from 8 wells within EL- Obaiyed field, these are: OBA 3-1 st, OBA NW-2, OBA
D1, OBA D3, OBAD13, OBA S-1, JB 16-3 st and JB 18-1 st. However, the main
petrophysical parameters needed to evaluate the reservoir are its growth thickness,
net sand thickness, porosity and hydrocarbon saturation.

Mapping of these parameters shows the thickness and quality variation of the
reservoir: the NW and SW parts of the field were acted as paleo highs during the
deposition times of the Lower Safa.So, the wells which drilled in this area didn’t
encounter the reservoir and drilled the Paleozoic section below Kabrit directly.

The thickness of the Lower Safa varies from 200m along the Eastern boundary
faults, thinning to 0 in the south. Sandstone porosities of this very competent rock
vary between 5 and 13%, with the bulk in the 9-11% range. Permeabilities range
between 0.1 and 600 mD. The hydrocarbons are a condensate rich gas, with varying
fluid properties (PVT, CGR, geochem) over the field due to a complex charge history.
Hydrocarbon contacts also vary across the field. Initially the field was at dew point,
but due to the recovery mechanism by depletion, pressures are well below this over
a large part of the field.

The good matching between these Seismic data and the well log data, reveals a

good story about the petroleum system of EL- Obaiyed field.
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CHAPTER I: GEOLOGIC SETTING 2014

CHAPTER |

GEOLOGIC SETTING
[-1: INTRODUCTION

During the last decade, the Egyptian Western Desert has emerged as a major
hydrocarbon province in North Africa. Much of the exploration success has resulted
from the prospecting and exploration of the Jurassic hydrocarbon system and the
associated reservoirs.

The Matruhbasin is one of the most important hydrocarbonproducing basins in the
north Western Desert, because of its complex structures and stratigraphic setting, so it
is very useful to understand the detailed relationships between fault networks and
stratigraphy of the area for future development.

EL- Obaiyed field is one of the good gas and condensate producing fields in the
Matruhbasin, which is discovered in 1992 by the well Obaiyed 2-2 well. The 3D
seismic data played a very important role to explore and develop the field, especially
when integrated with the well log data.

The Field is owned and operated by Bapetco, which is a joint venture between
Shell and the EGPC. The field is located 65km southwest of Matruh City (Fig. 1.1).

The Study e 7
Area i

]

— 5KM

=

Fig. (1-1):The location of the study area.
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