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Ras Fanar Field Overview

e Ras Fanar Oil Field Is Located
Offshore Of The Western Side Of
The G.0.S Some 3.5 Km. East Of
Ras Gharib Shoreline In A Water
Depth Of About 100 Ft.

e Ras Fanar Had Been Discovered In

1978 By The Exploratory Well Kk
84-1.

e The Well Penetrated 400 Ft Of
Carbonate Oil Bearing Interval Of
Bealyim “"Nullipore” Formation.

e Production Has Been Started On
January 1984.
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Structure Contour Map on Top

Belayim Nullipore Reservoir
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Structure Contour Map On Top Belayim NuIIipor@
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Ras Fanar Reserves Updating

« STOIIP 220 & Ultimate oil 86 MMstb from 6 wells (3 in each

1986  platform)
BP

 Ultimate oil 120 MMstb and develop the main area by additional 8

1990  wells (4 in each platform)
Shell

 Ultimate oil 145 MMstb, but the wells showed rapid increase in
water cut. So, reduced again to 120 MMstb

 Ultimate oil 108 MMstb and develop the main area by additional 3
wells + add 5 MMstb for the west area from 6 wells)

 Ultimate oil form main area kept 108 MMstb and increase the

5007 ultimate for west area to be 25 MMstb and add additional 9 wells
oxar
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Type Section Of “Nullipore”

- BASEMLNT g

‘{’ ; i w i)
Type Section Of “Nullipore” (About 130 M Thlckness) Is
Represented In Wadi Gharandal Area.

Type Section Reflects The Shallow Marine Warm Water
Conditions That Favourable For Reefal Development.

This Carbonate Reveal A Multi-scale Heterogenity System

To Understanding How To Deal With Our Reservoir It Must
Be Investigate The Surface Outcrop.

It Is Proved That The Structure Setting , Some Facies And
Coralline Algae Are Similar To Those Present In Esh El
Malaha, Gulf Of Suez.




“Nullipore™ Zonation

e The Petrographical And Sedimentological Evaluations
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“Nullipore” Petrographical And Sedimentological

Evaluations
ZONE VIII

Algal mudstone

(P'P") pores (P.P.L.)

Intrcrystalline and intracryalline
pore space within Fine crystalline
dolorhobs (P.P.L.)

ANHYDRITIC FOSSILIFEROUS
PACKSTONE
(BIOMICRITE)

ryzoan fragment,
open intercrystalline

- »

Algal oncoid an fragmnt
(Lithophyllym sp.) with anhydrite

rosettes grow within the dolomitic

lime matrix (Crossed Nicoles)

Intergranular pores and vugg
partially filled with fine to medium
celestite crystal (p.p.l.)

ANHYDRITIC DOLOMITIC
WACKESTONE TO

PACKSTONE (ALGAL BOMICRITE)

Algal fragment with  Anhydrite filing
anhydrite partially filled microfracture
vuggs (Crossed Nicoles)

Partially leaching
litho- and bioclast

Large algal oncoide
in LST with open
pores and microvugs result in open moldic

and vuggs (P.P.L.)

ANHYDRITIC ALGAL PACKSTONE TO
BOUNDSTONE
(ALGAL BIOMICRITE)



“Nullipore” Petrographical And Sedimentological Evaluations

Partially leaching of Bryzoa, Borelis melo,
smale gastropodes and Amphistigina sp.
embeded in adolomitic matrix

ZONE VI ZONE III

Algal fragment with Anhydrite filing
anhydrite partially filled microfracture
vuggs (Crossed Nicoles)

Algal oncoide with open internal pores, vuggs
& microfracture (Lithothamnium. Sp.) (P.P.L.)

Large algal oncoide in  Partially leaching litho-

: : 'y B LST with open pores and and bioclast result in

= ‘\' N o microvugs open moldic and vuggs Secondary anhydrite
Completely leaching of (P.P.L.) fillings transicted by

coralline fragment with an open fracture

Collapsed anhydrite fillings (P.P.L.) P
Brescia
FOSSILIFEROUS DOLOMITIC WACKESTONE ANHYDRITIC ALGAL PACKSTONE TO FOSSILIFEROUS PACKSTONE TO
TO PACKSTONE (BIOMICRITE) BOUNDSTONE (ALGAL BIOMICRITE) BOUNDSTONE (ALGAL BIOMICRITE)



“Nullipore” Petrographical And Sedimentological Evaluations

"A vug partially filled  Completely leaching

with celectite Molluscan fragments
= RS 5

R > : PrlE e TR i *rk"
Photomicrograph showing cluster of Subangular
to subrounded decrial quartz grains within the
dolomicrite matrix

Bands of polymectic
conglomerate

SANDY ANHYDERITIC MUDSTONE TO
WACKESTONE (BIOMICRITE)

Completely leaching of Bryzoan and coral
fragments (partially filled with anhydrite)
and Molluscan remains resulting in open
moldic cavity and vuggs (P.P.L.)

Anhydrite nodular

MOLLUSCAN DOLOMITIC PACKSTONE
(MOLLUSCAN BIOMICRITE)




“Nullipore” Digenetic Processes and effect on @
Porosity

e Post-depositional History Of The "Nullipore” Reservoir Is Very Complex.

e It Comprises Several Digenetic Processes (Pre-uplift) And (Post-uplift) That
Largely Affected The Reservoir Properties.

Those Digenetic Processes Led To:-
e Either Porosity-destructive.

e Or Porosity-constructive.

They Has Resulted In An Extremely Heterogeneous Reservoir Rock.



“Nullipore” Digenetic Processes

DIAGENESIS

Compaction

Recrystallization Dissolution & Leaching Cavity Filling Dolomitization



"Nullipore™ Porosity

POROSITY TYPES

Fracturing Open Pores Partially Closed Closed Pores



“Nullipore” Zonation and associated Porosity
ZONE V1 ZONE VII ZONE VIII
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“Nullipore” Zonation and associated Porosity
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“Nullipore” Zonation and associated Porosity

ZONE 1 ZONE ]I
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"Nullipore™ Sequences classification @

The distribution of coralline algae together with the fancies characters get a
good information about the paleopathymetry of that carbonate.

The “Nullipore” Can Be Divided (From Bottom To Top) Into 3
Regressive Sequences (A, B And C Respectively)

WITH RESPECT TO RESERVOIR ZONEATIONS.



“Nullipore” Sequences classification

NW SE
(Zones Basal Bed, VIII and VII) KKBdaa K/K 4-8
starts with inner-ramp seasence S-Ghartb 12 4 |
packstones and passes upwards into a restricted Vi fas ) a2 i
inner ramps. Sequence C '

(Zones VI and V) indicates mainly
open marine (inner neritic) environment having
a water depth less than 30m.
Some wells show a complete regressive sequence
of inner — to mid - ramp.

Peritidal ” ~.
(Zones 1V, III, IT and I) suggests  EENN - i
U J s horizontal scale

deposition
. - - . NW-SE SKETCH SECTION TO ILLUSTRATE APPROXIMATE
in a predominantly inner - ramp environment. LOCATION OF CORED SECTIONS,

FACIES ASSOCIATIONS AND DEPOSITIONAL SEQUENCES A, B
AND C WITH RESPECT TO RESERVOIR ZONEATIONS.

o
g:“":"‘“l

~ [Sequence A Sequence A

Sequence A I




“Nullipore” Sequences classification

Pre_Miocene

Sequence C
Sequence B

E ; Sequence A
Pre_Miocene

CORRELATION CHART FOR "NULLIPORE" USING E- LOGS



“Nullipore” Seqguences classification
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“Nullipore” Sequences classification
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Ras Fanar Field Highlight

Main Points:

* Main Area from 84 to 96
 ESP Project in 96

« West Discovery in 2004

« Second Phase Development in
2010

* Arresting field Decline in 2017 Offate —— tigidfate - = =W



West Area Discovery

SUCO decided to drill an exploratory well on
2004, in the western part of the lease area to
appraise the Nullipore reservoir extension in the
highly faulted block which was interpreted from
3D seismic interpretation.

* This discovery open a new major window to the

west of the lease with the calculated oil reserve of [ |
16 MMSTB. R E T :

* The development of this part of the lease was =

started from this time till now to approved this oill
potentiality and the Nullipore reservoir extension.
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How to Proceed with the Development? @

Structure
Model




Integrated Reservoir Study

Ras Fanar Field Oil Production
Field Oil Production Rate-Simulation Field Oil Production Total-Simulation
W & Ficld il Prouction Rate-Actusl == == Field Oil Producticn TotaFActual

30000

«10MG

STE

Field Oil Praduction Tetal

e
=L
]
e
m
=
]
[
=
o
1
I
e
=
]
=1
=]
a
[N
L]
o
i
i

1/1/58 1/1/89 1/1ya2 141795 1/1/98 171407 1/1904 1107 171710

DATE

Ras Fanar Field Water Cut

-Simulation

Field Water Cut  dimenszianless

1/1'/86 1/1'/89 1/1'/92 ] 10;:'%’95 1/1'/98 1/1'/01 1/1'/04 1/1'/07 1/1'/10




Property Distribution

Porosity Distribution
T

Permeability Distribution TN
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Ras Fanar West Area






Second Phase Development Plan @

The Reservoir Heterogeneity

Action:

»Using Seismic Data
»Using Reservoir Simulation Model

»Long Well Path Through Payzone



Second Phase Development Plan

. Limited payzone thickness.

Action: Drilling of Horizontal Wells Is the Best

Suitable Well Design.
: Limited Well Slots on Platform.

Action: Sidetrack the Almost Watered Out Wells




Second Phase Development Plan @

. The Sharp Increase of Water Cut Experienced

In the Phase .

Action: Production Optimization for the Artificial Lift of
New Wells

» General Challenges: Water Coning, Asphaltene,

Paraffin's and Waxes Production.



Infill Wells Selected Based on

» Drainage Area Based on top Reservoir and

top Perforation.
» Highest Area In Reservolr.
» Cut More Distance in Oil and Gas Zones.

> Better Locations Near Faults .



Well Planning

Best Well Path

{Select Desirable Rate




Example:

RHOZ RHOZ@ASCII_Load;1

Post Zeit

Bel, Nullipore
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ENCL.3 Structure Contour Map On Top Belayim Nullipore reservoir
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West Area Performance
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Cumulative Production from West Area reached 11.5 MMstb



