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INTRODUCTION

* This case study represents MIOCENE CARBONATE RESERVOIRS
in the central province of Gulf of Suez
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Seismic & Structure Overview
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Structure Cross Section

P.Bakr 121 St-2 , St-1, P. Bakr 97, P.Hamd # 8 ,Hamd # 7 st. , Hamd # 1 ,Hamd # 8 St.1,Hamd # 8 St.2 & P.Hamd # 3
Horizontal scale imm per 5 m ; Vertical scale 1 mm per 5m
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Structure Model

Stratigraphic model ???
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STRATIGRAPHIC MODEL
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Integrated Workflow for Reservoir Characterization
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Analytical

Wellbore = Constant
Well = Slanted
Reservoir = Dual porosity transient (sphere)
Boundary = Parallel faults

Pi = 1063.22 psia
kh = 2.36177E+5 md.ft
k = 2825.55 md
C =0.242819 bbl/psi
Skin = -3.80000
Omega = 0.05
Lambda = 17.7795
S =507.399 ft
N = 453,257 ft




Integrated Workflow for Reservoir Characterization

Multi-domain Integration:

G&G

schiumberger

Engineering



Main Challenges:

Carbonates can not be producing without

acidizing

Carbonate type

Fluid Saturation o
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fractures??
Cement Quality



Problem Solving Workflow
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15t Worldwide Interface
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Track 1: MD (m) and hole trajectory.

Track 2: Formation Tops.

Track 3: GR and DOBMI calipers.

Track 4: DOBMI static image.

Track 5: Picked classified dips.

Track 6: DOBMI dynamic image.

Track 7: DOBMI structural zonation.

Track 8: TCOMBO resistivity curves.

Track 9: TCOMBO neutron, density and PEF curves.

Track 10: Elan water and oil saturations (Provided by GPC).
Track 11: Elan water and core water saturations (Provided by
GPC).

Track 12: Elan porosity (Provided by GPC).

Track 13: Elan volume fractions (Provided by GPC).

Track 14: NMR T2 distribution. and NMR T2 cutoff 120.
Track 15: NMR porosity, TCOMBO caliper and GR.

Track 16: NMR porosity and NMR fluid volume fraction.
Track 17: NMR permeability and MDT mobility.

Track 18: OBMI Image resistivity and TCOMBO A90 resistivity.
Track 19: OBMI mobility index and MDT mobility.

Track 20: PNX weight fractions.

Track 21: PNX volume fractions.

Track 22: PNX water and oil saturations.

Track 23: iCore high resolution lithofacies and MDT mobility.
Track 24: Variable density log (Well integrity)

Track 25: Acoustic impedance (Well integrity).

Track 26: Acoustic attenuation rate (Well integrity).

Track 27: Annulus image (Well integrity).

Track 28: Cement bond amplitude and ration of cement Well
integrity).

Track 29: Well schematic (perforation intervals).



Added VValue Output

Selective Perforation
Acid Diversion
Acid Retardation

Treatment Placement

1|‘i\

Fractures symbols

GPC Fit-for-purpose acid treatment (1t worldwide application)

Thief zone diversion

In-situ diversion

Acid Retardation

ClearPILL**

Oil SEEKER**

15% HCI + 1.5% Formic acid




Well Response before Acidizing

TIME: UP/DN PSI SEP PRESSURE PST - GROSS BBL W% CLPPM
430 100/%0 80 134 9 21000
5:00 120/110 100 400 9 21000
5:30 140/130 125 530 92 21000
6:00 140/130 125 5T 9% 30000
8:00 90/85 80 169 75 30000
10:00 90/80 0 15 7 30000
12:00 90/80 0 152 75 30000
13:30 65/60 50 125 66 48000
16:00 75/65 50 184 # 61000
Avg m
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Fall off analysis
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Summary and Conclusion

* After comprehensive studies carried out on Miocene reefal Limestone and in participate with all
geological and reservoir engineers teams new success achieved and high reserve added

 The main factor affecting controlling the reef geometry, reef thickness and reef facies type are
Structure (Paleo high) and Depositional setting

* Diagenesis play an important role in reservoir quality.

e Continue for more discoveries based on the results of studies

* An integrated workflow between G&G and Engineering aid in better reservoir characterization.

* Proper Stimulation design can improve well productivity.
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