Ceres 2D

2D Basin Modeling

in Any Structural Setting

The solution to rigorously account for
the role of faulting in basin deformation
and quantifying its impact on pressure
regimes and hydrocarbon migration.

Ceres dllows explorationists to model sedimentary
busins und understund petroleum systems in

complex structurdal environments such us salt-driven
tectonic areus, fold-and-thrust belts and deltdic

systems.

Applications where Ceres hus improved our
understundinyg of petroleum systems und reduced

exploration risk include:

e Sensitivity analysis of hydrocurbon migration to
faulting in the Bolivian foothills, the West African
Mmargin (offshore Congo und Niger delta) and

horthern Venhezuelu;

e Reconstruction of pore pressure distribution und
hydrocarbon migration in the Caspiaun Seu, und in
sub-thrust reservoirs in the Cunudian und Bolivian

foothills;

e Assessment of sult-tectonic effects on hydrocurbon
migration in deep water Gulf of Mexico.

e Understunding of structuration versus hydrocurbbon
migration in a fold-bend-fault structure in

Venezueliaun foothills
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CERES 2D
BENEFITS FROM:

H Time-to-depth
conversion of geological
and seismic data;

M Links with standard
structural modeling
software applications such
as Locace, 2D Move and
GeoSec;

H Innovative compaction
modeling based on
pressure-solution
algorithms;

B Advanced fault behavior
modeling;

B Permanent research
efforts from IFP.




Ceres 2D

Structural framework (horizons, faults)
dare imported from staundard seismic
interpretation platforms or structural
modeling puckages. Present day
litho-stratigraphic model is then
inferactively built incorporating
geoloyicul markers (i.e.: stratigraphic
horizons, faults) and geoloygical
uttributes such us litholoyy distribution
including lateral facies variations.
Present duy section is restored through
u step by step process uccounting

Default & user
defined lithology
properties
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for deformuation’s kinemutic,
buckstripping und thickness variations.
Pust geometries can be controlled
usinyg templates resulting from third
puarty restoration software puckuges
or forward modeling software such as
Thrustpuck. Deformation ussociated
to sult tectonics, mud diupirism,
verticul und laterdl displucements

dare hundled. Ih the backstripping
process sedimentation und erosion ure
conhsidered using porosity-depth [aws.

Present day and restored section

Forward modeling is then performed coupling the following phenomenu:

e compuction und resulting de-wutering using respectively pressure-solution
dlgorithm to describe porosity variation und Darcy’s law for water flow ;

e fransient conductive and convective hedt transfer in areus where thermal
perturbution due to surfuce water charging needs to be considered;

e compositiondl hydrocarbon genheration using exclusive IFP kinetics us well us
stundard ones;

e hydrocuarbon migration using multi-phase Darcy’s [aw.

Hydraulic behavior of fuults, und its impact on pressure field und hydrocarbon
migration is flexibly handled. Faults can be fully permeduble or fully impermeuble.

Alternatively fault permedbility caun be described us u function of displacement
of structural units ulony the fault; or us a function of pressure und stress.

Ceres finite volume scheme offers the robusthess and reliability required for multi-
phuse Duarcy’s flow modeling which is the only solution to rigorously understand
the interaction between trap formation and hydrocarbon generation/expulsion

in fold-and thrust-belt,

Ceres viewer dllows manipulating any calculated properties through time for an

efficient und eusy results unalysis:

e Display of seismic und putrimonial duta on the modeling results;
e Geoloyicul section und uny property distribution through fime;

o Multi- Well log (property vs. depth);
o Grid cell history (property vs. time);
o Vdlue sumpling in grid cells;

e Observed dutu editor & viewer for culibration.

Pressure modeling

(Venezuelian foothills) | [

Middle East

Bahrain: info.gulf@beicip.com

Europe/Africa/Asia
Head Office, Paris
info@beicip.com

Tel: +33 1 47 08 80 00 Tel: +973 17 21 11 50

Abu-Dhabi: info.uae@beicip.com

Ceres offers severdl possibilities for
exchunyinyg information with other
upplication ut pre-processing,
processing und post-processing
stuges:

¢ Import of unformatted und
formutted ASCII files from leudiny

CIS /Russia

info.moscow@Dbeicip.com
Tel: +7 495 937 70 98

South America
info.rio@beicip.com
Tel: +55 21 8254 9756

Primary &
secondary
cracking

inferpretation systems (Landmuark,
Geoyuest), structural modeling
packuages (Locuce, 2DMove and
GeoSec) & digitization of puper section;
e Export of modeling results us ASCII
file & CGM und Postscript plotting
cupubilities.

Mexico
info.mexico@beicip.com
Tel: +52 99 3146 1063

North America
info@Dbeicip-inc.com
Tel: +1 281 293 85 50



