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Abstract

Technological advancement along with new concept and continuous collection of geo-scientific information necessitate a fresh
approach to re-assess the hydrocarbon potential of the areas where exploration started in the middle of last century but are yet
to be fully explored. Khashman is such an area where exploration history dates back to the early 1960s and the presence of
hydrocarbon in the Wara Formation of Middle Cretaceous age has been confirmed from exploratory drilling but the formation
is yet to emerge as a prolific producer. This presentation deals with the re-evaluation of Wara prospectivity in Khashman area.

Pre-stacked time migration processed seismic data along with subsurface information obtained from eight wells drilled on the
Khashman structure are the data set for this study. Sparse subsurface information and evaluation of hydrocarbons in drilled
wells based on 1960s and 1980s technology are the main challenges in the present work.

A volume based seismic attribute study like Most Positive Curvature, Dip Corrected Structure etc. reveals the presence of three
sets of faults viz, NW-SE, ENE-WSW and E-W. The oldest set is NW-SE along which small culminations of Khashman
structure are aligned and the youngest is a strike slip E-W set. This complex fault architecture divides the area into several
blocks.

The compartmentalization nature is suggested by the presence of different oil water contacts in different blocks. A picture on
regional seismic facies distribution was extracted from phase studies in frequency domain at the reservoir interval. Integration
of seismic facies with lithofacies interpreted from core and log studies confirms the presence of two depositional units in the
Wara Formation - delta to coastal plain at the base and fluvial to estuarine at top. A facies probability map indicates thickening
of deltaic deposits towards the N/NE and its gradual pinching out into coastal plain sediments towards the S/SW. Petrophysical
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analysis reveals the best reservoir quality developed in fluvial sediments towards the S/SW where effective porosity ranges
between 15% and 25% and water saturation between 30% and 40%.

This study has proven more drillable reserves and thus enhanced the prospectivity of the Wara Formation. It also leads to the
identification of several prospects in different blocks. We demonstrate the necessity of continuous revision of partially
explored areas for reassessment of hydrocarbon prospects with the help of the most current data sets, experiences, concepts and
advanced technology.
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INTRODUCTION
Study Area

+ Khashman: North-West
extension of Magwa structure.

++ Todate 8 wells drilled
as Khashman wells.

s 2 wells produced
hydrocarbon on testing
from Wara Formation and

1 well from underlying
Burgan Formation

s 5 wells abandoned.
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INTRODUCTION
Historical Perspective
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INTRODUCTION

Historical Perspective
SEISMIC SECTION FOR RELEASING WELL- F
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INTRO
Historical

DUCTION
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INTRODUCTION
Major Challenges

s A complex fault architecture.

** A complex litho-facies association.

* Sparse Subsurface Information

** Hydrocarbon evaluation on the basis of technologies available
during early 60-80s

¢ Subsurface picture unable to explain:
v Well Results
v’ Different HDT level in different wells

v Reservoir Quality
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INTRODUCTION
Data Set Used

s PSTMreprocessed 3D seismic (2006) of 360 Sg. Km over
Khashman area.

% G & Ginformation from 17 wells drilled in Khashman — Magwa area

v Wire line log
v Core

v' Production testing
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FAULT MAPPING
3D Seismic Attribute - Cube

3D Most Positive
Curvature Cube

Co-rendered Amplitude and
Dip corrected Structure Cube
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FAULT MAPPING

Horizon Based Seismic Attribute at Reservoir Level

Most Positive Curvature Map —Wara}Topﬁ_. o
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% Three sets of fault W-E, NW-SE
and NE-SW.

% These faults divide Khashman

Into different fault blocks. S




FAULT MAPPING
_and Fault Segment Map-Wara Top

200,

{ EAR
Y e I

S R R R N N RN A N NN TN RN AR NURN RN AN RN IRAY}

J\j g )/ ”Jjﬁ%j‘;fi\&%

6

MR

Bl www . kockw.com



RESERVOIR CHARACTERIZATION
Work Flow

Logs
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RESERVOIR CHARACTERIZATION
Sequence Stratigraphic Framework
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RESERVOIR CHARACTERIZATION

Core Study: Upper Wara

Fn grnd Sst & Siltst
Fn grnd Sst

Med to coarse grnd
Channel Sst with rip
up clast and scoured

Deposition in distributary channel system. No evidences for large fluvial braided system deposits
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RESERVOIR CHARACTERIZATION
Core Study: Lower Wara

Hetero-lithic PR Carh-Shale with I\
intercalation of . impression
Shale, Silt with y
fine grained Sst

Deposition in coastal plain with evidences for marginal to shallow marine incursion.
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RESERVOIR CHARACTERIZATION
Integration of Core and Log Facies

Well - A
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Medium grained, light
brown Sst

V. Fine grained, greenish grey
glauconitic Sst.

Carbonaceous shale with leaf
impression.

Intercalations of Shale,
Siltstone with rare v. fine
grained Sst laminae.
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RESERVOIR CHARACTERIZATION

Stratigraphic Correlation
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RESERVOIR CHARACTERIZATION
Seismic
Arbltrary Seismic Profile - SpecD
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RESERVOIR CHARACTERIZATION

Seismic

Analysis Window

Geological Interval
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RESERVOIR CHARACTERIZATION
Seismic
Reservoir in Total Wara Formation

ara Sand-prone Areas
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RESERVOIR CHARACTERIZATION
Facies Model — Upper Wara

Faties Faties Facies
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RESERVOIR CHARACTERIZATION
Petrophysics
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RESERVOIR CHARACTERIZATION
Petrophysics

Z-values: Wara Facies?
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RESERVOIR CHARACTERIZATION
Net Map &> 0.10, Sw < 0.55
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CONCLUSIONS

s Enhancement of prospectivity of Wara Formation by integration of Geology,
Geophysics and Petrophysics.

s A better picture from PSTM processed 3D seismic using advance
technology.

¢ Analysis on success and failure of earlier exploration phases.

* Evaluation of prospect in different Fault Blocks.

/

s Delineation of reservoir prone areas.

/

+» Future drillable locations.
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WAY FORWARD

Necessity of re-assessment of hydrocarbon
prospect by continuous revision incorporating the
latest data sets, experience, concepts and
technological advancements leading to :

Shaping the Future of Geoscience in the Middle East

27 Il Www.kockw.com i ol



ACKNOWLEDGEMENT

1. Ministry of Oll, State of Kuwalit

2. Kuwait Oil Company for permitting
to publish / present the work.

28 | Www.kockw.com



\ dads
7

3

o9 [l Www.kockw.com Nt

o A e e
Jra o —



	2012_Bahrain_Dey_Oral
	1187583

