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Benefit to the Program

« Goal: Develop a suite of models, across a broad
spectrum of complexity, and determine when
simplified models are appropriate for CO,
sequestration modeling.

* Develop Best Practice Manuals for monitoring,
verification, accounting, and assessment; site
screening, selection and initial characterization;
public outreach; well management activities; and
risk analysis and simulation.
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Project Objectives

« Assemble a suite of models across the
range of complexity

« Compare the performance of models of

different complexity when applied to actual
sites

— forward modeling
— optimization

* Develop a set of practical criteria that can
guide the choice of model complexity



Project Overview [

« Spectrum of model complexity

 Vertically-integrated models
— vertical heterogeneity
— dynamic reconstruction

* Model complexity guidelines
* Model optimization
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Vertically-integrated
models
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Rel perm p rofiles BERKELEY LAG
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DYNAMIC VERTICAL
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~=== Dynamic reconstruction
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Example results
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Applicability

Semi-analytic VE
@ Spatial heterogeneity, capillary transition zone

numerical VE
@ Vertical permeability < 100mD, partial injection

Dynamic reconstruction

@ Complex vertical and horizontal heterogeneity, near well
Simplified 3D
@ Strong feedback to flow properties
Multiphysics 3D
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BERKELEY LAB

Lawrence Berkeley National Laboratory
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Optimization: results
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BERKELEY LAB

Lawrence Berkeley National Laboratory
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A+ Summary

* Vertically-integrated model with dynamic
reconstruction offers intermediate complexity
between simplified 3D and vertical
equilibrium

* Vertical heterogeneity can be included in
vertical-equilibrium models

 Vertical-equilibrium models can be efficient
tools for CO, sequestration related
optimization problems

22
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~== Accomplishments to Date

» Completed review of existing CO, sequestration
modeling approaches and their application to
actual sites.

« Conducted modeling studies at 3 example sites.

* Developed and implemented:
— Dynamic reconstruction for VI models
— Vertical heterogeneity for VE models
— algorithm for macroscopic invasion percolation modeling
— new optimization algorithm for pressure management

23
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.
= Synergy Opportunities

 Criteria developed in this project may

guide model approaches used in other
projects

* New modeling and optimization
capabllities are available

24
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Future Plans

Finish model comparison studies for Ketzin
site

Refinement of best practices guidelines for
model complexity choice

Prepare manuscript on vertically-integrated
models with vertical heterogeneity

Prepare final report

25
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THANK YOU!

Karl Bandilla
Princeton University
bandilla@princeton.edu
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