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Abbreviations

ANN
BVW
CARP
CCAL
FWL
MICP
N/G
NMR
owcC
Pc
Pcentry
PG
PT
Shg
So
Sw

Artificial neural network

Bulk volume water

Carbonate reservoir properties
Conventional core analysis
Free water level
Mercury-injected capillary pressure
Net-to-gross

Nuclear magnetic resonance
Oilwater contact

Capillary pressure

Capillary entry pessure
Poretype group

Pore type

Mercury saturation

Oil saturation

Water saturation
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1 Sales Promotion

1.1 Sales Promotion 1 (post #1)

Are you looking to get a better understanding of your carbonate reservoirs? Our carbonate reservoir
properties tool, CARP, can help! With this tool, you'll be able to quickly and accurately determine key
reservoir parameters such as porosity, permeability, variable porosity cutoffs, effective porosity, pore
throat size distribution, capillary pressurasiturations etc. This information is crucial in exploration

and for optimizing reservoir management and maximizing production.

Not only is CARP easy to use, but it's also highly reliable. It's been tested and validated using a variety
of realworld carbonae reservoirs, so you can trust that you're getting accurate results.

One of the best things about CARP is that it's versatile, and it can be used on a variety of carbonate
reservoir types. Because it's wélased, you can access it from any device witinggrnet

connection. So if you want to get a better understanding of your carbonate reservoirs and make
informed decisions about their management, give CARP a try. You won't be disappointed!

Lonoy Geoconsulting AS is now offering free trial accounts t®CR&ad more at
https://geoconsulting.lonoy.no/tools.php#overview

1.2 Sales Promotion 2 (post #2)

CARP (CArbonate Reservoir Properties) demonstrates a new methodology for reservoir
characerization and modelling, which can be applied in exploration, field evaluation and field
development. It shows the relationship between pore types and different reservoir parameters, and
is based on both published and unpublished global data. Predictzavweir parameters are

controlled by empirical relationships between different parameters. These parameters are critical for
hydrocarbon volume estimation and flow properties in carbonate reservoirs. The methodology and
the predicted values are believed b@ applicable to any carbonate reservoir, regardless of age,

burial depth, depositional setting or geographical location. CARP has also been successfully applied
to producing siliciclastic reservoirs.

CARP can be applied to predict reservoir parameteasdb into static reservoir models and, if
necessary, the results can be simplified for transfer into dynamic reservoir models. Predictions can
be made at wirdine log and celgrid resolution. A simple overview of how this is done is illustrated
in the video below.

https://youtu.be/KgQENRCIcwIE
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1.3 Sales Promotion 3 (post #3)

CARP technology has been successfully applied to producing carbonate reservoirs in Russia (1 field),
Iran (4 fields), Iraq (4 fields) and BA2 fields), and to exploration of the Barents Sea and Norwegian
Sea. It has also successfully been applied to a producing siliciclastic field, the Brage Field, in the North
Sea. The technique has been tested and approved by BeicipFranlab on behaifidfeaB4st field

operator. It has also been extensively tested by Shell research, Holland.

An example of how CARP technology is applied in a producing Cretaceous field in Iran has been
published by Equinor:

https://www.researchgate.net/publication/274270550 Capturing_the Effect of Fracture Heteroge
neity on_Multiphase Flow_During_Fluid

1.4 Sales Promotion 4 (post #4)

Methodologies related to poréype control on reservoir properties have been developed over the
last 20 years and has led to the development of CARP. Elements of CARP have been presented at
several international conferences, including AAPG (El P&gbat Mallorca 2006), IQPC (London
2006), EAGE (Shiraz 2009) and SPWLA (Abu Dhabi 2010 and Abu Dhabi 2013).

CARP has a lot of features and can handle a wide range of reservoir properties which can be applied
in reservoir models at wiréne log or celgrid resolution.

A flyer which gives a simplified overview of this can be watched at:

https://cloud.squirrel365.i0/embed/C7D8882957194C5B8F443CEDCB539355

Please note that thdélyer is interactive and that radio buttons associated with the black info boxes
are active.

1.5 What Is CARP? (post #100)

This milestone post marks the 100th entry in our series on @algfed topics. But what exactly is
/' wt K LT &2dz Klgh&sgnesifrom BeSogginfiyf tHisbwenigv will bring you up to
speed.

CARP (CArbonate Reservoir Properties) is a suite of predictive tools designed for reservoir
characterization and modeling of carbonate reservoirs. Most of these tools rely on eahpiri
relationships between pore types and various reservoir parameters, making CARP applicable in
exploration, field evaluation, and field development.
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CARP's predictive methodologies, built on both published and unpublished global datasets, are
consideredelevant for any carbonate reserveiregardless of age, burial depth, depositional
setting, or geographic location. The approach has also been successfully applied to producing
siliciclastic reservoirs.

CARP generates predictions that integrate intoistegservoir models and, if needed, can be
adjusted for dynamic reservoir models. Predictions are available atlwedog and celgrid
resolutions, offering flexibility in reservoir analysis.

C2NJ I &AAYLX AFTASR 2Q3SNIAS the igtdractive fiwer: Q& 1 Se& FSI ( dzNB a
https://cloud.squirrel365.i0/embed/C7D8882957194C5B8F443CEDCB539355
Note: The flyer includes active radio buttons linked to black info boxes.

CARP mvides predictions for a range of reservoir properties, including
- Permeability

- Porosity

- Net-to-Gross

- Pore Types

- MICP Curves

- Capillary Entry Pressure

- Formation Resistivity Factor (FRF) and Cementation Exponent (‘'m’)
- Water Saturation

- Water Resistivity

- Height Differences Between OWC/GWC and FWL, and between GOC and FOL
- Total Organic Content

- Porosity, Permeability, FRF, and 'm' at Varying Confining Pressures
- Vshale

- Seismic Velocities (Vp & Vs) and Related Porosities

Beyond prediction, CARP includes extensive databases, evaluates geologic controls on reservoir
parameters, evaluates published methodologies, and presents techniques for reservoir
characterization. Additionally, it provides practical exercises related to pore typing.
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2 Rock Types

2.1 Introduction ( post #44)

Rock typing is the process of assigning reservoir properties to geological facies. Geological facies is a
wide term and can include depositional setting, texture, diagenesis, porosity characteristics etc. The
purpose ofrock typingis to be able to understand and predict spatial distribution of different

reservoir properties across a field. The type of facies to apply may vary and depends on the purpose.

It is important that the facies applied can be related to sedimergm& diagenetic processes.
Frequently, reservoir properties are applied directly to depositional settings or textures. However,
this is not always optimal as the reservoir properties commonly only are indirectly related to
depositional setting, texturesraliagenesis.

2.2 Examples (post #44)

Images A & B show two samples from the same depositional setting€heyigy, shallow marine
oolitic shoal), having the same sedimentary texture (grainstone). Grouping these in the same rock
type would therefore benatural. However, the samples show significant differences in pore type,
pore geometry, poraghroat diameters, permeability and MICP curves due to differences in
diagenetic alteration. Measured permeability and MICP curves are not available, but wemyilireo
predicted values based on CARP prediction tools. Based on image analysis, the porosity of both
samples is ca. 20%.

Image A
Crosspolarized Light

Porosity: black

Pore type: 1.13 (primary interparticle, uniformly distributed macropores)
Predicted permability: 91 mD

Predicted Hg capillary entry pressure: 4 PSI

Predicted OWC above FWL: 0.9 m

Image B
Porosity: blue

Pore type: 3.13 (secondary moldic macropores)
Predicted permeability: 6.3 mD

Predicted Hg capillary entry pressure: 23.5 PSI
Predicted OWC abe FWL: 5.2 m

Predicted OWC is based on assumed oil and water densities of 0.80 and 1.04 g/cc, respectively, and a
surface tension and contact angle of 30 dynes/cm and 38 degrees, respectively.
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Images C anB show predicted MIE curves for A anl, respetively.

This shows that when resasir parameters are involved, pore tyg@ould be applied as rock type
because thisncorporate information on important reservoir parameters such as pore size, pore
geometry, porethroat diameters, porosity distributionral porasity-permeability relationships.
There is not always a 1:1 relation betwegore typesand depositional setting, and a limited set of
pore typesare usually present whin each depositional setting. Pore tygistributions are usually
derived from enpirical staistical data, and pore typesre distributed in reservoir models based on
the statistical probabilities within each sedimentary and/or diagenetic facies.

For these reasons, pore typase alwayg applied as rock type in CARP.

Geoconsulting 9



Geoconsulting %



