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1 COZzZViewCOZSim Introduction

COzZVieWCOZSimwas developed by NITEC LLC under a Federal Assistance Agreement with the U.S.
Department of EnerdgiNational Energy Technology Laboratory. The software was developed during
2011 and 2012.

COZzVieWCOZSinwas developed with the goal that

1) a technically respectable fieldide COZEOR feasibility analysis can be accomplished in less
than one month, and
2) suchan analysis can be affordable to small and-simé companies.

From a technial perspective, the objective wde develop a credible€O2EORsoftware solution that
includes:

1) the necessary physics that is lacking in simplistic solutions,

2) ease of use ttough presentday graphical user interface technologies,

3) sophisticated numerical algorithms and procedures for field development planning, and
4) global optimization technology to maximize the net present value of the- EXQR application.

The software intgrates an easy to use user interface for pre and post processing of the reservoir
simulation results, a technically rigorous 3Ept8ase, 4component,extended black oil simulator, and a
net present value (NP\gptimization functionality foevaluation of CO2EORN oil reservoirs.

COzViewattempts to simplify the simulation model development process while emulating the actual
reservoir under evaluation as closely as possidlethite paper will be available on numerical aspects of
COZSim.

1.1 Home Page
The Hone page consists of a Project panel on the leftprmation Tabs at the top and Guidance Tabs on
the right

The Information Tabs; Get Started, Guidance and Resour@xl Latest Newsprovide useful
information to the user.

The Guidance TalisData Explore Process Exploreand About are the key operational tabs for the
software. A Singlelick on these tabs will display a menu of operations.
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Information Tabs _L

Getstarted | Gudance and Resources | Latest News |

n0gy

New Project

Open Project Welcome to COZView the preprocessing and postprocessing 2
Clean Project manager for COZSim. Gui dance Tabs

Save Project As To get started in COZView you need a Project file which
Delete Project is where all your data related to a given COZView Project
is stored.

Ja10(dxq 552001

To create a Project file click on the New Project button. This will
prompted you for a location to store the Project file on your
Frontier computer and a unique name to referance it by. Once you have
created a Project file it will be remembered and appear in the
R t Projects list. Thus when you shutdown COZView you
can startup again by picking your Project file name in the Recent

Project Panel Projects list

You can also create multiple Project files and switch between them
by picking them off the Recent Projects list.

Recent Projects

121003 e1eq

Once you have a Project file you can use the Process Explorer
tree on the right to build a model approximating your field. It also
has steps for adding properties for formations in your field, along
with fluid and saturation properties. You can supply optional well
information]:if needed, and then run and view your simulation
results.

Once you have a basic model working the Data Explorer tree
allows you to perform more advanced operations.

10f 1) @@-—

The Project panel provides the user the opportunityntanageold and newprojects. Old projectsmay
be archied in the COZView project folder and/mientified under Recent ProjectsA Singleclick will
activateany of the items in the Project Panel

The user should seledtew Projecupon first use of COZView. The user will be asked to enter a project
name.A Project Namecannot contain any blank spacdhe name of thenew active project will appear
in the upper left asCOZViewProject Name

The user will not be allowed to enter COZView without an activated project.

1.2 Project Management
Project management foBOZViewis handled from the Home Page. A number of options are available to
the user.

1 New Project
Allows the user to initiate a new project from scratch.
1 Open Project

Allows the user to open a previously created project that is in@i@ZViewproject direcory,
but is not in the Recent Project list.

1 Clean Project



Allows the user to retain all project input data, but remove all simulation result files from the
current project

1 Save Project As
Allows the user to create a duplicate of the activejpct under anew project name.
91 Delete Project

Allows the user to remove all input and simulation result files associated with the project from
the COZView directory.

1 Recent Projects

Allows the user to seleet recent projectas the active project. A rigidlick on theproject name
will allow the user to remove the project from the Recent Projects list. This does not impact any
of the input or simulation result files in the COZView directory.

1.3 Guidance Tabs

The Guidance Tabs are tReocess Exploremnd Data ExplorerThe Process Explorés intended as the
primary guidance tool for most users. It will systematically guide the user through the required steps to
build a simulation model that is representative of the adtteservoir to be investigated and toake a
simulaion prediction run or optimization runs.

TheData Exploretab provides additional functionalitie®r the simulation modelrun submission and
data loading which are typically not needed by the user.

1.4 About

The About Tab provides versionumbers andeleasedates forCOZViewand the integrated simulator
COZSimThese are important should the need arise to communicate with the software developers
concerning apparent softare bugs of the software version being used.



2 Guidance and Resources

The software has bee designed to make the building of the representative simulation model and
viewing the simulation results as easy as possible. Parameter default values and internal correlation to
develop certain data will be used when appropriate.

The user is encouraged twtilize the Process Explorer menus whenever possible as these have been
designed to streamline the process.

2.1 Data Requirements
The software has been designed with the primary intent that the user will build a representative
simulation model of their res&pir and run usedesignedCO2EOR prediction cases.

A list of required and optional data that the user will need to supply during the model building process is
provided in theData List chart at the end of this documeithe user may find it useful toipt this list
and gather the relevant data before starting the data input proce€30ZView

2.2 Mouse Operations
A number of unique, user friendly features have been incorporated®zViewwhich are controlled by
the mouse. These mouse operations are docuoted below as a guide to the user.

Left-Click

Singleg selects
RightClick

Displays a menu
Lists /Tables

Highlight a range of items

Select and highlight (leftlick) followed by SHIFT+ select and highlight-Qiédk) further
down the list of items. Tik will highlight the range selected.

EXAMPLE:

Select and highlight (leftlick)



SHIFT+ select and highlight (lefick)

All Well Groups i

Aright-click in a column of the highlighted data will display a menu
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Modify Valuesg provides a menu of choices for the selectmlumn; all rows changed
to the selected choice

Undo Changes to this constraintcancels changes made to the selected column for all
rows

Undo All Changes cancels all changes since last Save

Delete Selected, deletes all highlighted rows

{8 COZview - LakotalA ==X
Well Status - Prediction Home Page = X

All Well Gr v Batch Generate Done
an

4/30/2012

4/30/2012
4/30/2012
4/30/2012
| well_s 4/30/2012

s ssa0id|wmoqy

Medify Values
Undo Changes to this Constraint

Undo All Changes
Delete Selected

101 eRq

Highlighting

CTRI+ Selectt YR RN} 3 gAff KA 3IKTRA A9 (allovis KnBltiplé Beldtighéof NI y 3
individual items. Each CTRL click adds to the current selection,

Delete a range of items

Highlight as noted above and rigblick for menu to delete or sete Delete key
Tabs

Left-click to select.

Rightclick on Menu tabs across top of screen for menu to close tab or float tab

3D Operations



Rightclick and drag
Zoom

Leftclick and drag
Rotate

Centerclick and drag

2.3 Saving Data

The saving of data inputy the user does not occur automatically@®ZView There are three buttons
used in the various windows that cause the data to be saved. Thesgaar and ContinueSave and
Quit and Done Save and Continusaves the data and does not close the winddwattis in useSave
and Quitsaves the data and returns to the prior windoone saves the data and returns to the prior
window also. Any of thesselections should result in messagesimilar to the onebelow. The user
should respond accordingly.

5

You've made changes to the Well Location Data. Would you like to save them?

Yes MNo

In some cases the user my wish to make a copy of the current project, such that the duplicate project
can be altered in some minor manner. The user shouldSase Project Aen theHome Pageavindow.

2.4 Screen Refreshing

ThroughoutCOZViewdata provided in one@een may be related to data on another screen. In many
cases a particular menu tab may not be automatically refreshed when a data change impacting that
screen is made elsewhere even though the data has been saved by the user usBayédue Done
buttons.

To refresh an affected screen, close the menu tab at the top of the window for that screen and reopen
the screen from thé’roces€xploremenu area.

2.5 Guidance and Menu Tabs
The Guidance tabs are the vertical tabs on the right side o€C@&Viewvindow. The Menu tabs are the
horizontal tabs across the top of tl@&0ZVievwindow.
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The Menu tabs appear when a specific menu item is selected from within one of the Guidance tabs. The
picture below shows the Static Model Structure Menu tab alongside the Home ®h. This was the

result ofsingleclicking on the Structure Menu under the Static Model in the Process Explorer Guidance
tab.

§ Cozview - Shannon _ =] x|
Static Model Structure Home Page Process Explorer v & X

C Defi [= Static Model
ine Contours Structure
Rotation: 61 deg Select an Option on the Left

Layer Properties
Aspect Ratio: 1.33 M e n u Tabs [ Fluid and Saturation Properties
[# Well Data
" Define Area Boundary # Simulation
Q Run Simulation
Assign Coordinates [ View Simulation Results

3\» Guidance Tabs

Any menu tab can be transferred to a separate window by selecting and dragging the tab to another
area of the screen as stvn below. This can be very useful when multiple monitors are available. This
allows multipleCOZViewnenus to be viewed at the same time.

Jas0jdx3 e3eq
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Save and Continue
Save and Quit|




=

Home Page

GetStarted | Guidance and Resowses | it News i
New Project '
Open Project Static Model Structure — &l 7
Clean Project B
Save Project As g
Delete Project g"i
2|
o & 1
Project % |
P
™
Tutoriall
Tutorial2
Tutorial3

Tol

Now a separate
window

9 o1 EEE - +

28 D% o6

A menutab window can be returned to the horizontal tab area by righitking the Title bar and
selectingDockas Tabbed documeniThe menu window and the tab can be closed by rajicking the
Title bar and selectinGlose

Home Page s

Get Started | Guidance snd Resources | Latest News | g
New Project [ F
Open Project Welcome to COZView the preprocessing and 3
o postprocessing manager for COZSim. l =
Save Project As |_To_ get started in COZView you need a 5—‘ .
Delete Project Static Model Structure I T I B i o - — =] g* ]
e Formation Layers |
Select an Optior # LayerName  Thickness g‘
1 Juayen 10 g
$ Dock as Tabbed Document g
Projectl Define Area Boundary Ve ‘J
P4 »
T4
Tutoriall ® |,
Tutorial2
Tutorial3 ®
Tol
@
Y
®©
»
P
$
o ; J
ST T T T S I
[Save and Qut




Rightclicking on a menu tab, while in the horizontal tab area, allows the user to <&llestor Close All
But Thign order to reduce tke number of tabs in the horizontal tab area.

L i oot
Static Model St—-~--=~ === o
Close
C  Define Contour:  Close All But This Formation Layers
Rotation: 0 dv Select an Option on the Left #  Layer Name Thickness
Aspect Ratio: = New Hortzontal Tab Group 1
1] New VerticalTab Group
€ Define Area |
€ Assign Coordinates N !

" Scaled Model
" Assign Elevation
" Use Contours

" Use Coordinates
" Assign Faults
C  Assign Wells

B
B

a
X

Jai0(dxa s00id | anogy.

S0l @eq

€ View 3D Model

'f’b '1?’0 '5"'& & %"?’Q
Save and Continue
Save and Quit:
2.6 Help

A COZzView/COZSidser Manual is available for access by the user. This manual can be downloaded
and printed as a pdf file from the area where installation materials were provided. The manual can also
be accessed from ang@OZVievwindow.

To activateHelpfor a specific topic, the topic must be active. In the Static Model Structure windo
below, the topicDefine Area Bundarywas selected. A rightlick on the topic displays a Help béielp
may be accesskon some screens by a rigtlick on the screen itself.
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Selection ofHelpaccesses the related topic in the User Manual and displays it as a separate window.
This window can be dragged to a different location by the user if desired. The window ceorsdx oy
selecting the X in the upper right corner of the Help window.

The user can view multiplelelp windows by selecting a different topic on a COZView window and
activatingHELP

In addition, the scroll bar on the right of any HELP window can betasadve forward or backward in
the documentation.
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