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Eocene Reservoirs in GOS Province
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Syn-rift conglomerate (Thebes _ derived)
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DEPOSITIONAL MODEL OF SYNRIFT SEDIMENTS
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Shale is a size term, not a mineralogical term

Carb Clay

Ternary diagram showing the distribution of shale-gas mineralogical contents

The main components are the Qz and Carb. Materials. SPE Y)oYoA




The mature oil is expelled from source below the

oil window by the alteration of organic material into
liquid oil which is associated with very high pressure,
enough to exceed the rock capillarity and starts
migration process.

The presence of immature source rock in structurally
high position, that oil can not be produced because
the ultralow perm and high viscosity.

To produce oil from source rock in high structure:
Y. Additional porosity should be created by tectonic
and/or diagenesis, before the oil expulsion from a

source rock in the kitchen.

Y. The migrated oil will be accumulated in the
additional created porosity and would be produced.
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Carbonate Reservoirs Heterogeneity




X-Ray Computed Tomography
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Porosity Partionning by NMR

T2 0.03ms----—---—----- 0.3ms—--—-----—----- 3.0ms--------------- 33Ms--------mom oo 3000ms-----

Free Fluid
Parasityy(Producible Fluids)

Capillary Bound
Porosity

Total CMR Porosity
(TCMR)

) 3-ms CMR Porosity
(CMRP_3MS)

This cutoff is setforsandstone (33ms)
or Limestone (100ms)




—— Radius (Hgl) A POROSITY vs PERMEABILITY (ALL SAMPLES)
— T, (NMR) 4 ¢ =20.0%
' . 1000.0
K, =2.92 md —
v — Y L4
S, =36.7 % )
100.0 7 SR A
*
* * *
) ¢ 0 .
E~ QA\{Q v ¢ ¢
> 100 ¢ . o —r gt N
-
h * R . ¢ o
S 10 ®
‘.,
¢ : .
¢ 0.1 -
*
K,;, = 0.980 md
e o 0.0 . . . . . . . .
SW’” 63.0 % 0.0 50 10.0 15.0 200 250 300 350 400 450
POROSITY, %

¢ =143 %
S.:-=769 %

wirr =

a

I \
e r—— e

.01 10 100 1,000 10,000

Carbonate Samples

NMR Logging Principles and
Applications, G. R. Coates, L.
Xiao, and M. G. Prammer, Y344,

pg. °¥




Rock Flow unit and Reservoir Productivity
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ROCK CHARACTERIZATION

SOLIDES PORE NETWORK
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ROCK TYPE

Unit Of Rock Deposited Under Similar Conditions

If it Is experienced

v’ Similar Diagenetic  Processes Same FLOW UNIT
v'Different Diagenetic  Processes Different FLOW UNIT
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Unique Poro-perm Relationship
Capillary Pressure Profile (Sw vs Depth)




FLOW UNIT is aimed to characterize the reservoir rock into

UNITS WITH UNIFORM PORE THROAT SIZE
DISTRIBUTION AND SIMILAR FLOW PERFORMANCE

DETERMINE THE EFFECTIVE PORE THROAT SIZE THAT DOMINATES THE FLOW
RY'0 =PORE THROAT RADIUS @ Y°%PORE VOLUME

Log R¥e =+,¥YY'Y ++,0AALog (Kmd) - +»A1¢Log (por %) WINLAND EQUATION

PORE THROAT SIZE DISTRIBUTION

FLOW UNITS RANGES

\-  MEGAPORT RY0 >\.

Y- MACROPORT Y. <RY0>Y

SATURATION (%PV)

Y- MESOPORT Y <RY0>.,0

¢- MICROPORT -,) <RY0<.,0

o0

0. NANOPORT RYo< -, PORETH,I’R.OATSIZE(microns)




CAPILLARY PRESSURE BY MERCURY INJECTION
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Fizure 2b - The impact of diagenesis on the capillary pressurs behaviour of different facies (Rafer to Fizurs-2a).
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Capillary Pressure| gy Distribution by rock type concept
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Wetting Phase Forms a Continuous Film on Rock
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RESISTIVTY MEASUREMENTS
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RELATIVE PERMEABILITY, FRACTION
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Carbonate Reservoir Heterogeneity and Water Production
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Figure 3. Oil production from U.S. wells by production rate brackets production rate brackets
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We have to respect the rock capability
to produce more oil
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Figure 1. U.S. total wells by production rate brackets production rate brackets
wells (BOE/wellday)
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Figure 2. U.S. total horizontal wells by production rate brackets
wells
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Figure 4. Natural gas from U.S. wells by production rate brackets production rate brackets
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