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J EL-Morgan Field

* Southern part of the GOS, 13 Km NW of El-Tor.
»  Covers area 46 Km2 (Belayim, Kareem & L. Rud).
» Discovered in 1965 and start production in 1967.  :
»  El-Morgan field STOIIP of 2.7 BBO.
* Paper presents successful wells produced from
L RP of Miocene clastics, Gulf of Suez.

+  The traditional petrophysical calculations R TR =
indicated that they are highly saturated wi : .
water.
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|ntroduction

1 Types of Reservolrs

1- Conventional reservoirs:

Reservolr relatively straightforward to develop, they
don’t need speclalized technologies to unlock their
potential. Because they are easier and less expensive to
produce (e.g. clean sandstone reservoilr).

2- Un-conventional reservolirs:

Reservoirs with low permeability or low electrical
resistance. In order to produce, Industry uses a
stimulation technique like hydraulic fracturing.
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|ntroduction

1 Definition of Low Resistivity Pay (LRP

L_ow resistivity pay Is a reservolr which exhibits low electrical resistance (high calculated Sw) and
can produce hydrocarbon associated with low water cut (Austin, et al, 1995).

Reasons:

1) Presence of clays and thelr distribution.
2) Fine grained (silty) sand.

3) Presence of conductive minerals.

Traditional Evaluation:
Traditional petrophysical calculations will reflect high water saturation which will result In errors In

STTOIP calculations.

Solution:
Acquire high technology logging tools such as NMR ,ADT , 3 dimensional resistivity (RT scanner),
ECS.....etc. Inaddition to Core/Side-Wall Core.



tting

J Structural Framework of the Gulf of Suez

Three major tectonic dip provinces are defined
within Gulf of Suez

»  Darag Province. (SW Dipping)

»  Belayim Province. (NE Dipping)

»  Amal-Zeit Province. (SW Dipping)

These provinces are separated Dby two
Northeasterly trending accommodation zones:

» Galala-Abu Zenima accommodation zone.

» Morgan accommodation zone.

Faults from Younes & McClay




Geologic setting

o Belayim Formation Stratigraphy

* Baba Member el Upper reservoir, good quality
.y and main proauction zone
* Sidri Member |

* Feiran Member

Upper fan delta complex

e Hammam Faraun Member

Intermedliate reservoir, less
Lower fan delta complex

Quality than BL, separated separated from one above

* Trom INe Upper reservoir by hy marine transgressive
mpermeable shale streak phase.

Lower reservoir, Low quality
ana poorly facies

Distal portion of the fan delta



Problem explanation

1 Low resistivity pay challenges

* In-situ hydrocarbon underestimation
— Sw computed > Sw real

* Bypassed pay
— Computed high Sw true but water IS hot moveable
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» Uncertainty which intervals to perforate and test
— Shoot everything? Plug & abandon?
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tudy methodology&workflow

Data Gathering / Review
previous work and

literatures

Building Database
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J Hammam Faraun reservolir facies

oSandstone facles (l); Good reservoir
quality and distributed along Hammam
Faraun (B1) and some Intervals in (B2) zone.

oSandstone facies (Il); Medium to good
reservolr quality and distributed across
Hammam Faraun (B2 and B1) zones.

oSandstone facies (l11); Medium to poor
reservolr quality and common In Hammam
Faraun (B3) and some Intervals in (B2) zone.

oSandstone facles (1V); Poor reservolr
quality and common In Hammam Faraun
(B3) zone




- Hammam Faraun reservoir rock typing
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J Hammam Faraun petrophysical parameters
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Applied techniques
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lAppIied techniques

J Hammam Faraun

e A 0

petrophysical evaluation H==F

Hammam Faraun
*Net Pay : 162 ft
*Avg. POR. (Pay) :19 %
*Avg. Sw (Pay) : 47 %

902 BFPD W/ Traces W.C (1.2%)
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Applied techniques

- Hammam Faraun
petrophysical evaluation

Hammam Faraun
*Net Pay : 146 ft
*Avg. POR. (Pay):19%
*Avg. Sw (Pay) : 42 %

1200 BFPD W/ Traces W.C (3%)
From LRP (Thinly Bedded Sandstone)
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Applied techniques

- Hammam Faraun
petrophysical evaluation

1600 BFPD W/ Traces W.C

HAMMAM FARAUN

*The LRP appear to be due to the fine grained
sand which lead to presence of micro-porosity,
Thin lamination and presence of conductive
mineral (Pyrite).

2018, Completed as Belayim producer
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1 Hammam Faraun reservolir facies and property maps
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Summary & Conclusions

* Hammam Faraun reservolr clay distribution Is a mixed-type In form of laminated and dispersed
based on Thomas-Steiber’s triangle plot which are one of causes for low resistivity pays.

Based on Winland (R35), Amaefule rock typing method and petrological core description;
Hammam Faraun reservoir divided into four different rock types: RT#1, RT#2, RT#3 & RT#4.

* (Good matching between core & processed; porosity and water saturation in addition to the

predicted permeability using rock typing technique matching with core & Nuclear magnetic
resonance (NMR) permeability's.

 Hammam Faraun reservoir well test results recovered oll with traces water cut confirmed by
production logging tool (PLT) data proved the validity of low resistivity pay concept.

* New development wells are recommended to be drilled In order to Increase, ennance the sweep
efficiency and recovery factor.
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o\Well#3 Started with traces WC% in B2 then
when perforated in B1 showed traces WC% as in B1&B?2.

eThe well showed a stable performance
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