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Kevy messages:
Presentation Outiine

The challenge — balance the demand & supply:
Howcan reservoir modeling help?
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What is a Reservoir Model? :T,:ﬁ‘”"’“>

A numerical prediction of how the reservoir may
look like based on:

Hard input data such as
* Selsmic
» Welllog data

Combined with soft data such as
» (Geological knowledge

» Qut crop data from field studies

» (5eo statistics

» Reservoir engineernng knowledge
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Why do Reservoir Modeling?

« Predict Hydro Carbon volumes

« Provide input to reservoir simulation -> estimates
production forecasts

« Support the planning of the next well
« Mitigating risk — capturing the Uncertainty

« Utilize expensive achieved data in a best possible
manner

A decision support fool for G&G professionals, reservoir
engineers and management. which mitigates risk and

improve HC-recovery!
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When do Reservoir Modeling? ﬁ:‘.;‘“‘”‘>

o Constantly

From the early exploration phase through the appraisal
phase and the entire production phases

» New data are constantly available
— Well data
— New (4D) or re-processed Seismic
— Production data -> History match
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From 2D Maps to 3D Models,
Structure

From 2D mapping to
3D modeling
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From 2D mapping fo

3D modeling

From 2D Maps to 3D Models,
Structure (2)

3D
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From 2D Maps to 3D Models, tmmzn mapping>

Properties & geological concepits Dmodeling
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3 Expl. Wells with GR & NG logs
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Benefits of 3D vs. 2D oD,

» Models variability in all dimensions

» Allows modeling of geological heterogeneities & concepts
In a realistic manner

« Property (porosity, permeability etc.) modeling
conditioned to geological model

LEADS TO:
« More precise models for volumetrics

« Much more realistic input for reservoir simulators, hence
more reliable production forecasts

« More reliable decision support for planning the next well

-—=p Mitigates RISK in Managements decisions!
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3D Modeling capture different T
geological concepis Uncertainty

3 Expl. Wells with GR & NG logs
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Petrophysical parameters conditioned |concepss
to a conceptual geological model Unnenainty>

&

d

EMERSON.

Process Management




The stochastic element, realizations Concepts N
& uncertainty Uncertainty

Model 1
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But how does the geology look like outside the wells?

Even very high quality seismic will not reveal everything!
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How to rank my realizations? ot

Uncerainty

» Working with many realizations is difficult and time consuming

Probability Model
« What is a proper base case?
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Benefits of several realizations Conentas by

Uncerainty -

Provides the possibility to investigate uncertainty
— On all input parameters, and reveal which are more sensitive than

others
— On volumetrics
LEADS TO:
. Volume probability curves
» Provides several realistic input models for reservoir simulation,

easier to find a model that fits production history

=—=p Mitigates RISK in Managements decisions!
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Plan the next well - GeoSteering Eijr;gnfa>

roduction we
Exploraon well
& i oBom wedl
Probability Model Platiorm gL =
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Sophisticated models ...
... make it possible to do advanced well planning ...

... and together with Real Time well monitoring ...
_.. it will results in &S
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Enhanced

The Increased Recovery on the NCS | eovwens

conclusions

Recovery Factor: 4 largest Fields on the NCS
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Saudi Aramco is talking about future Recoveryon 65— 70
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Contributory factors to

Enhanced

Increased Recovery e
100% 0%

e S0 Advanced drilling 20%
o >
= O
S & 60% 40%
= Y
23
= o 40% 60%
O & 4D seismic, Reservoir modelling
E 20% == and R0,
production optimisation
0% 100%
1995 2005
&5

Year

cource-sey  EMERSON.

Process Vianagement



Enhanced

Closing conclusions recovery&

conclusions

Thorough reservoir description with advanced
reservoir modeling tools have caused:

More precise Hydro Carbon Volume estimates
More realistic production forecasts

More frequent hits in high quality reservoir zones
when drilling new (horizontal) production wells

Better understanding of the Reservoir Uncertainty
Less RISK in decision making

=mmp INCREASED HYDRO CARBON RECOVERY!
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