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Benefit to the Program

 Major goal
— Support industry’s ability to predict CO, storage capacity in
geologic formations to within £30 percent.

* Project benefit

— This research project is developing an Enhanced Analytical
Simulation Tool (EASITool) for simplified reservoir models
to predict storage capacity of brine formations.

— EASITool will consider advanced two-phase flow theory,
geo-mechanically imposed limitations and brine
management to estimate the storage capacity in open and
closed boundary aquifers.

— EASITool will also perform uncertainty quantification.
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Project Overview: =
Goals and Objectives

* Project goals and objectives

— EASITool is intended for technical and nontechnical users
with minimum engineering knowledge to achieve a fast,
reliable and science-based estimate of storage capacity for
brine formations by using analytical and semi-analytical
models.

— At the end of the first year of project, first version of the
EASITool will be available to the public. This package is
standalone and no license is required.

— Second version of EASITool will incorporate geomechanics.

— Third version of EASITool will incorporate brine management
scenarios.




Technical Status-1

An analytical based, Enhanced Analytical Simulation Tool
(EASITool) will be developed for technical and non-technical
users.

EASITool will include closed-form analytical/semi-analytical
solutions.

It is intended to be very user friendly, at the same time
analytical models behind the EASITool will be cutting-edge
models.

EASITool will incorporate effects of rock geomechanics,
evaporation of brine near the wellbore as well as brine
extraction.

A net present value (NPV) based analysis will be implemented
to devise the best field development.

Uncertainty quantification (UQ) of the results based on Monte5
Carlo method will be provided.
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o Currently under Task 2, analytical models are gathered
from literature to be implemented in Goldsim software.

« New models is under development to estimate the storage
capacity in multiwell injection scenarios.
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Accomplishments to Date-1

» Suitable infrastructure and teaming arrangements established
» Literature review to investigate the analytical models carried out.

* Public website created to post project updates and eventually upload
the first version of software

Gulf Coast
Carbon Center

membars area login
BCOC Torum
GCLC bookshall

Tool (EASITool) Tor CO2 Storage

—
-
Capacity Estimation and Uncertainty Quantification E AS lT o I

C haoma
Project Pl: Seyyed A, Hosseini . 3 T about GCCC
' » ¢ . AN areas of research
Collaborators: C12 Energy ™ TAINTY QUANT ATION sponsors
staff
An anakytic Tool (EASITool) will be developed for technical and FAG

non-technical users with minimum engmeenng knowledge. The purpose of EASITool Is to produce a fast, rellable
estimate of storage capacity for any gectogical formation. EASITool will include closed-form analytical solutions that can
be used as a first step for of 1o which can best

slorage needs over given period of lime

EASIToo! will e developed with a highly user-friendly interface, however the analytical models behind the EASITool will
be cutting-edge modets that incorporate effects of rock geomechanics, evaporation of brine near the welibore, as well
as of brine in the field to e storage capacity. A net present value (NPV) based
analysis will be implemented lo devise the best field strategy lo : the s profit by
optimiring the number of injecion/extraction wels

This highly user-Triendly 100l will provide a unique strategy far CO2 injection combined with brine extraction 1o optimize
any CO2 project by maximizing the project's NPV, Benefits of this project include:

application of the closed-form to esl te CO2 info

CZEnergy

2. estmation of the number of wlls ¥ 1o reach ihe storage goal, and
3. Improving current static storage efficiency coefficients by instead using dynamic closed-form analytical
solutions.

C12 Energy (a leading commercial developer of CO2 storage sifes in the U5 A ) will beta-test EASITool. In addition,
uncertainty quantification (UQ) of the results based on Monte Caro method will be provided to address the
uncertainties associated with input model parameters.

The EASITool ped in IS project directly 1o DOE research necds. Al INfee stages of the
development. EASIToo! will be released 1o the possible end users (regulators, private and public companies, coal-fired
power plants, efc) at this website 7

The project is funded by DOE (DE-FEQO09301)


http://www.beg.utexas.edu/gccc/EASiTool/index.php
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Accomplishments to Date-2

-

s

Gulf
Coast

Carbon
| Center

o Selected models implemented into the Goldsim.
« Validation of the analytical models is done. As more models is

integrated validation process will continue.

» Interface of the software is designed and is developing as project
progresses.

‘ EASiTool - Enhanced Analytical Simulation Tool for CO: Storage Capacity Estimation and Uncertainty Quantification
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Summary

« EASITool development started 5/1/2013 and first
version of software will be available by 5/1/2014.

* Analytical models that consider CO, dissolution,
brine evaporation, salt precipitation are
Implemented into the software.

e Current models are designed for single well
models in open and closed boundary conditions.

e EASITool will be available online for free download.
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Future Plans

i
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 Development of the analytical models for
multi-well scenarios in open and closed
boundary brine aquifers.

e Adding uncertainty quantification capabllities
to the software through running Monte Carlo
simulations.

* Further development of the interface.
* Beta testing of the software by C12Energy.
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— Organization Chart
— Gantt Chart
— Bibliography
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Project PI:
Seyyed A. Hosseini

Task 1
Project
Management and
Planning

Task 2
Development of
Analytical Solutions for
Pressure Buildup

Task 3
Rock Geomechanics
Impact on Pressure
Buildup and Capacity
Estimation

Task 4
Brine-Management
Impact on CO,
Injectivity and Storage
Capacity

Task
Leader/Backup
Nicot/Hosseini

Task Leader/Backup
Hosseini/Sun

Task Leader/Backup
Hosseini/Sun

Task Leader/Backup
Hosseini/Sun

Task 1 Team
Nicot/Hosseini/
Young/Hovorka

Task 2 Team
Subtask 2.1
Hosseini/Sun/
Postdoc/s
Subtask 2.2
Hosseini/Sun/C12
Energy
Subtask 2.3
Sun/Hosseini
Subtask 2.4
Sun/Hosseini

Task 3 Team
Subtask 3.1
Hosseini/Sun/
Postdoc/s
Subtask 3.2
Hosseini/Sun/
Postdoc/s
Subtask 3.3
Sun/Hosseini
Subtask 3.4
Hosseini/Sun
Subtask 3.5
Sun/Hosseini
Subtask 3.6
Sun/Hosseini

Task 4 Team
Subtask 4.1
Hosseini/Sun/
Postdoc/s
Subtask 4.2
Sun/Hosseini/
Postdoc/s
Subtask 4.3
Sun/Hosseini
Subtask 4.4
Sun/Hosseini
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Gantt Chart

A-13 J-13 S-13 D-13 M-14 J-14 S-14 D-14 M-15 J-15 S-15 D-15 M-16 J-16 S-16

Milestones | I | | 1 |
Task 1. PMP
Task 2.
Subtask 2.1 AN ———
Subtask 2.2 A
Subtask 2.3 I
Subtask 2.4 == ]
Task 3.
Subtask 3.1
Subtask 3.2
Subtask 3.3
Subtask 3.4
Subtask 3.5
Subtask 3.6
Task 4.
Subtask 4.1
Subtask 4.2
Subtask 4.3
Subtask 4.4
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