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CERENA

Introduction

Motivation

A The synthetic reservoir modelled to replicate the reservoir in the Brazilian
Pre-salt geological play, the Jupiter field to be precise, a reservoir with
considerable amount of oil, and huge amount of gas that contains large
CO, concentrations.

A Continuation on the work done by Pedro Pinto on CERENA-I. ; =

S8o Scbastiso
*00 Jnapeta

Main Objectives

A Find a production strategy to improve oil production,
and reduce the quantity of CO.,.

A Further optimization of the selected production strategy
to maximize oil recovery and minimize gas production.
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background

A Water Alternating Gas Injection Scheme: is one of the numerous
enhanced recovery process. WAG injection involves drainage (D) and

imbibition (1) taking place simultaneously or in cyclic alternation in the
reservoir.

A SWAG i Simultaneous Water
Alternating Gas Injection
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State of the art and theoretical

B background

ParticleSwarmOptimization

The selected optimization technique
chosen for this study is the Particle Swarm
Optimization technique.

Its a co-operative, population-based
global search  swarm intelligence
metaheuristics.

- Bird = a particle, Food = a solution

- pbest = the best solution(fithess) a
particle has achieved so far.

- gbest = the global best solution of all
particles within the swarm
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Where
should |
move to?
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An individual gains knowledge from other
members in the swarm (population)

Where

) should | %’
:‘;%J move to?

Bird 3
Bird 1 Food : 100
Bird 2 Bird 4
Food : 100 Food : 400
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CERENA

ParticleSwarmOptimization

) Intialize panxles

For each particle I
initialize particle Calculate ness values

End For for each particle

Do

Is current ftness value
better than pBest?

no
For each particle

calculate fitness value
if the fitness value is better than the best fitness value (pBest) in history it Kado provions pBest
set current value as the new pBest [ T
End !
Assign best paticle’s
pBest value to gBest
choose the particle with the best fitness value of all the particles as the gBest 3
Calculate veloctty for
: each particle
For each particle |
calculate particle velocity according to previous equations Use each particle’s
. " . . . velocity value to update
update particle position according to previous equations #s data values

End
While maximum iterations or minimum error criteria is not attained

Target or maximum
epochs reached ?

End
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CERENA

Dataset Description

A A Model based on the Jupiter field in Brazil
A Top at 5000m
A GOC at 5370m, OWC at 5435m
A 90m thick oil zone with 18°API
A Oil with 55% CO, (molar)
A Reservoir rocks: Stromatolites and Microbiolites
A 16km?
A 7 million cells
i i “
- ]
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CERENA

Introduction to CERENA

Fluid System
Component Molar MG.I'
Yo weight
Nz 0.16 28.013
COz 0.91 4401
Ci 36.47 16.043
Cz 9.67 30.07
Cs 6.95 44 097
NC4 3.93 58.124
ICa4 1.44 58.124
NCs 1.41 72151
ICs 1.44 72151
Cs 433 84
Cr+ 33.29 218
Estimated observations
Bubble point (bar) | Dew point (bar) Frosmm gtz 2
483 400
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Fingerprint Plot: Sample ZI
—_—
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Moaol.
Component Molar %] weight
COz 55.00 44 .01
Cq 16.56 16.043
Ca 4 46 30.037
Cz 3.15 44 097
Cas 5.bY U237
Cre 15.11 218
Calcuiated observations

Bubhble point (har)

Dew point (bar)

492.9964

399.9967




O™ bynamicSimulationof CERENA

b=

CERENA

Porosity [m3/m3]

Sectorial Model A 1km2

A 280,000 active cells

A Use of sectorial
model,due to
computational
constraints

Porosity model

Permeability models:
- xandy to the left;
-z to the right.
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- DynamicSimulationof CERENA

NN

R Upscalingof CERENA

Real Synthethic Synthethic Real
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