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1 COZView/COZSim Introduction  
COZView/COZSim was developed by NITEC LLC under a Federal Assistance Agreement with the U.S. 

Department of Energy/National Energy Technology Laboratory. The software was developed during 

2011 and 2012. 

COZView/COZSim was developed with the goal that 

1) a technically respectable field-wide CO2-EOR feasibility analysis can be accomplished in less 
than one month, and 

2) such an analysis can be affordable to small and mid-size companies.   
 

From a technical perspective, the objective was to develop a credible CO2-EOR software solution that 
includes: 
 

1) the necessary physics that is lacking in simplistic solutions,  
2) ease of use through present-day 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 CO2-EOR application. 

 

The software integrates an easy to use user interface for pre and post processing of the reservoir 

simulation results, a technically rigorous 3D, 3-phase, 4-component, extended black oil simulator, and a 

net present value (NPV) optimization functionality for evaluation of CO2-EOR in oil reservoirs. 

COZView attempts to simplify the simulation model development process while emulating the actual 

reservoir under evaluation as closely as possible. A white paper will be available on numerical aspects of 

COZSim. 

1.1 Home Page 
The Home page consists of a Project panel on the left, Information Tabs at the top and Guidance Tabs on 

the right.  

The Information Tabs ς Get Started, Guidance and Resources and Latest News provide useful 

information to the user. 

The Guidance Tabs ς Data Explorer, Process Explorer, and About are the key operational tabs for the 

software. A Single-click on these tabs will display a menu of operations. 
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The Project panel provides the user the opportunity to manage old and new projects. Old projects may 

be archived in the COZView project folder and/or identified under Recent Projects. A Single-click will 

activate any of the items in the Project Panel.  

The user should select New Project upon first use of COZView.  The user will be asked to enter a project 

name. A Project Name cannot contain any blank spaces. The name of the new active project will appear 

in the upper left as COZView-Project Name.  

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

1.2 Project Management  
Project management for COZView is handled from the Home Page. A number of options are available to 

the user. 

¶ New Project 

Allows the user to initiate a new project from scratch. 

¶ Open Project 

Allows the user to open a previously created project that is in the COZView project directory, 

but is not in the Recent Project list. 

¶ Clean Project 

Project Panel 

Information Tabs 

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

current project. 

¶ Save Project As 

Allows the user to create a duplicate of the active project under a new project name. 

¶ Delete Project 

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

the COZView directory. 

¶ Recent Projects 

Allows the user to select a recent project as the active project. A right-click on the project 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 the Process Explorer and Data Explorer. The Process Explorer is 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 actual reservoir to be investigated and to make a 

simulation prediction run or optimization runs. 

The Data Explorer tab provides additional functionalities for the simulation model run submission and 

data loading which are typically not needed by the user. 

1.4 About  
The About Tab provides version numbers and release dates for COZView and the integrated simulator 

COZSim. These are important should the need arise to communicate with the software developers 

concerning apparent software bugs of the software version being used. 
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2 Guidance and Resources 
The software has been 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 to utilize 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 reservoir and run user designed CO2-EOR prediction cases.  

A list of required and optional data that the user will need to supply during the model building process is 

provided in the Data List chart at the end of this document. The user may find it useful to print this list 

and gather the relevant data before starting the data input process in COZView. 

2.2 Mouse Operations  
A number of unique, user friendly features have been incorporated in COZView which are controlled by 

the mouse. These mouse operations are documented below as a guide to the user. 

Left-Click 

 Single ς selects 

Right-Click 

 Displays a menu 

Lists /Tables 

 Highlight a range of items 

Select and highlight (left-click) followed by SHIFT+ select and highlight (left-click) further 

down the list of items. This will highlight the range selected. 

EXAMPLE: 

Select and highlight (left-click) 
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SHIFT+ select and highlight (left-click) 

 

A right-click in a column of the highlighted data will display a menu 
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Modify Values ς provides a menu of choices for the selected column; all rows changed 

to the selected choice 

Undo Changes to this constraint - cancels changes made to the selected column for all 

rows 

  Undo All Changes ς cancels all changes since last Save 

  Delete Selected ς deletes all highlighted rows 

 

Highlighting 

CTRL + Select ŀƴŘ ŘǊŀƎ ǿƛƭƭ ƘƛƎƘƭƛƎƘǘ ǘƘŜ άŘǊŀƎέ ǊŀƴƎŜΦ CTRL also allows multiple selection of 

individual items. Each CTRL click adds to the current selection, 

Delete a range of items 

 Highlight as noted above and right-click for menu to delete or select Delete key 

Tabs 

Left-click to select.  

Right-click on Menu tabs across top of screen for menu to close tab or float tab  

3D Operations 
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 Pan 

  Right-click and drag 

Zoom 

Left-click and drag 

Rotate 

Center-click and drag 

2.3 Saving Data 
The saving of data input by the user does not occur automatically in COZView. There are three buttons 

used in the various windows that cause the data to be saved. These are Save and Continue, Save and 

Quit and Done. Save and Continue saves the data and does not close the window that is in use. Save 

and Quit saves the data and returns to the prior window. Done saves the data and returns to the prior 

window also.  Any of these selections should result in a message similar to the one below. The user 

should respond accordingly. 

 

 

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 should use Save Project As on the Home Page window. 

2.4 Screen Refreshing 
Throughout COZView data provided in one screen 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 using the Save or 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 the Process Explorer menu area. 

2.5 Guidance and Menu Tabs  
The Guidance tabs are the vertical tabs on the right side of the COZView window. The Menu tabs are the 

horizontal tabs across the top of the COZView window. 
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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 Page tab. This was the 

result of single-clicking on the Structure Menu under the Static Model in the Process Explorer Guidance 

tab. 

 

Any menu tab can be transferred to a separate window by selecting and dragging the tab to another 

area of the screen as shown below. This can be very useful when multiple monitors are available. This 

allows multiple COZView menus to be viewed at the same time. 

Guidance Tabs Guidance Tabs 

Menu Tabs 
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A menu tab window can be returned to the horizontal tab area by right-clicking the Title bar and 

selecting Dock as Tabbed document. The menu window and the tab can be closed by right-clicking the 

Title bar and selecting Close. 

 

Now a separate 

window 
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Right-clicking on a menu tab, while in the horizontal tab area, allows the user to select Close or Close All 

But This in order to reduce the number of tabs in the horizontal tab area. 

 

 

 

2.6 Help 
A COZView/COZSim User 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 any COZView window. 

To activate Help for a specific topic, the topic must be active. In the Static Model Structure window 

below, the topic Define Area Boundary was selected. A right-click on the topic displays a Help box. Help 

may be accessed on some screens by a right-click on the screen itself. 
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Selection of Help accesses 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 can be closed by 

selecting the X in the upper right corner of the Help window.  

The user can view multiple Help windows by selecting a different topic on a COZView window and 

activating HELP.  

In addition, the scroll bar on the right of any HELP window can be used to move forward or backward in 

the documentation. 
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3 Process Explorer  
The Process Explorer is designed to aid the user in quickly creating a representative simulation model of 

the reservoir to be investigated. The necessary steps to  

¶ Create a static model; 

¶ Define appropriate PVT and Saturation Functions (relative permeability and capillary pressure); 

¶ Identify well locations and completions; 

¶ Establish field and well simulation model operating controls and limits; 

¶ Define economic parameters; 

¶ Launch a simulation run; 

¶ Review the simulation results; and 

¶ Make optimization runs 

are provided in the Process Explorer area.  We strongly advise initial users to develop their model by 

systematically moving step by step through the Process Explorer menus. 

Other less frequently needed functionality is provided in the Data Explorer area. 
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3.1 Static Model  
The static model defines the geologic properties of the reservoir to be investigated which do not change 

with time, pressure or saturation. These are the  

¶ Structural surface 

¶ Formation thicknesses (net and gross) 

¶ Porosity 

¶ Absolute permeability 

¶ Rock compressibility  

¶ Irreducible water saturation 
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First time selection of the Static Model results in a request for a Top Layer Name and gross Thickness 

along with identification of the thickness units. The Top Layer Name can be any alpha numeric 

description. This starts the definition process of the model in COZView.  

 

At any time after defining the Top Layer Properties, the user can save the model by clicking the Save and 

Continue button or the Save and Quit button. Periodic saving is suggested as the model is built. Leaving 

the Static Model area without saving may result in a loss of data. 

Once a new model has been created or when an existing model has been selected, the Layer Name(s) 

and gross thickness will appear in the upper right corner of the Static Model screen. New layers can be 

created with a right-click on the last layer name and selection of Add New Layer. Multiple layers can also 

be added by selecting Add Multiple Layers. The Layers are assumed to be ordered from top to bottom ς 

1, 2, 3, etc. 
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3.1.1 Structure  

The Structure section of the Static Model allows the user to define a structural surface and adjust it to 

approximate the reservoir to be investigated. In the Static Model Structure menu  

¶ boundaries for the simulation model are established,  

¶ faults are located and  

¶ well locations can be defined. 

3.1.1.1 Define Contours 

COZView allows the user to develop a structural surface for the simulation model that approximates the 

ǳǎŜǊΩǎ ǘƻǇ ǎǘǊucture map of the reservoir to be investigated. If available, the user should have their top 

structure map for reference when creating the structural surface for the simulation model. 

Select Define Contours. The default screen shows a circular set of evenly spaced contours. Layer 1, 

defined earlier, is shown in the upper right panel along with the gross thickness. 
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To the right and below the center of the interior circle are two resizing bars which allow the user to alter 

the shape of the contour surface. Movement of the resizing bar vertically with a left click and drag 

mouse operation, results in the figure below. 

 

Resizing bars 

Vertical 

movement of 

resizing bars 
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Movement of the resizing bar horizontally results in the figure below. 

 

The yellow ball (rotation control) at the end of the yellow pillar can be used to rotate the surface 

clockwise or counterclockwise with a left click and drag mouse operation. 

Horizontal 

movement of 

resizing bar 
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These controls can be used to create a surface that replicates the actual structure top map as closely as 

possible. 

3.1.1.2 Define Area Boundary 

Select Define Area Boundary. The boundaries of the surface that will be used in the simulation model 

are established by selecting the coordinates with left mouse clicks at the appropriate locations on the 

structural surface map. At least four control points must be selected. More can be selected as needed to 

define the boundaries of the area to be investigated. The actual boundary location values are assigned 

later in the Assign Coordinates menu. 

Rotation control Rotation control 
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Should the user wish to change a boundary control point, a right-click on the control point will allow that 

point to be deleted or all points to be deleted. The user can reset the desired control points with 

appropriate left mouse clicks. 

Boundary control 

points 
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Individual boundary control points can be moved by a left-click and drag to a new location. If this is done 

after the coordinates of the boundary control point have been set, the coordinates for the moved-points 

must be re-defined. 

3.1.1.3 Assign Coordinates 

Selection of Assign Coordinates and a right-click on each boundary control point will prompt the user to 

input the X and Y coordinates for that control point. These coordinate values can be determined from 

the actual structure top map or approximated by the user. 
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3.1.1.4 Scaled Model 

Selection of Scaled Model results in display of the structure surface developed by the user and the 

model boundaries on the map. The user must provide 

¶ contour elevations. 

The user can also  

¶ locate faults and  

¶ locate wells in this area.  

Behind the scenes, the model uses kriging technology to create information needed for the simulation 

grid cells. 

3.1.1.4.1 Assign Elevations 

Selection of Assign Elevations results in the following display. 
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A right-click on a contour allows the user to assign a value to that contour. The user can assign contour 

values to any two contours. The implied contour interval calculated by the software will be used to 

assign values to the rest of the contours. Should the user wish to start over with the contour value 

assignment, a right-click on the contour and selection of Reset All is available. 
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Input contour 

elevation 
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Be sure to click the Save and Continue button before leaving the Assign Elevations area.  

Additionally, if the elevation contour values are changed at a later time, they must be saved or the 

model is not updated and the 3D View will be incorrect. 

3.1.1.4.2 Assign Faults 

Selection of Assign Faults allows the user to define a vertical fault with left mouse clicks at the 

appropriate locations. The vertical fault will penetrate all layers in the model and will act as a barrier to 

flow. Partial communication across a fault is not allowed.  
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Changes to a fault which has been created can be done as follows:  

Delete a fault control point: a right-click on the control point allows the user to delete that control 

point;  

Delete a fault trace: a right-click on a segment of the fault allows the user to delete the entire fault 

trace.  

Display or change fault name: A Fault name is assigned at the time of fault creation; this can be 

displayed and changed by the user with a right-click on a segment of the fault trace. 

If the user wishes to input multiple faults, a right-click on a segment of the most recently defined fault 

allows the user to select Ҟ9Řƛǘ. This selection stops (unchecks) further editing of the current fault trace 

and allows the user to start input of a new fault trace. 
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Be sure to click the Save and Continue button before leaving Assign Faults. 

3.1.1.4.3 Assign Wells 

Selection of Assign Wells allows the user to locate wells on the structure surface map previously 

created.  

Placement of well on the map: a left-click with the cursor at the desired location will result in placement 

of a well. The default name is Well #.  The well # defaults to 1 and each new well is incremented to the 

next number. 

Change well name: a right-click on the well symbol displays a well panel for changing or inputting the 

well name. 

Input well KB and TD: KB elevation and TD values for the well are input in the well panel. Click OK to 

close the well panel. These parameters are for reference only; they are not used in COZView or COZSim. 

The x, y coordinate location of the cursor is displayed in the lower left of the window. This may assist the 

user in locating wells in the model when the actual well coordinates are known. 
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Be sure to click Save and Continue or Save and Quit before leaving Assign Wells. 

If the user has the actual well locations and there are a number of wells to identify in the model, this 

manual location of each well may be too time consuming. The user may wish to load the well locations 

using the Import functionality in the Well Data, Well Location Data section 3.4.1. 

If the active screen is in the Static Model window, any Save operation after assignment of elevations will 

ǊŜǎǳƭǘ ƛƴ ŀ άLoadingέ ƳŜǎǎŀƎŜ ƴŜȄǘ ǘƻ View 3D Model. Wait until the Loading message has disappeared 

before proceeding. 

3.1.1.4.4 Simulation Grid 

COZView will create the simulation grid automatically during the Scaled Model process. The grid can be 

viewed in the 3D displays. The number of cells in the simulation grid is based on the areal boundaries 

and the shape of the area to be modeled.  There are two overriding principles in creating the grid ς 1) a 

ƎǊƛŘ ŎŜƭƭΩǎ ŘƛƳŜnsions will not be less than 330 ft by 330 ft and 2) all grid cells will be square. 

The maximum number of grid cells in either the X- or Y-direction will be 100. If the model area is square 

and the model area exceeds 33,300 ft on each side, the grid will be 100 by 100 (10,000 total cells per 

layer). 

If the square model area is less than 33,300 ft on each side, say 10,000 ft, the grid will be 30 by 30 (900 

total cells per layer). Each grid cell will be 333 ft by 333 ft. 

If the model area is rectangular in shape, the longest dimension of the rectangular area will determine 

the cell dimensions.  For a model area with rectangular dimensions (X and Y) of 25,000 ft by 15,000 ft, 
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the grid will 75 cells in the X-direction and 45 cells in the Y-direction (3375 total cells per layer). The cell 

size will be 333 ft by 333 ft. 

When modeling areas of small dimensions, like a small acreage pattern or element of symmetry, the 

default minimum cell dimensions may result in too few cells in the model. Hence, the user may wish to 

override the default minimum cell dimensions of 330 in the minimum Cell Size box at the bottom of the 

Scaled Model area.  

 

This should be done with caution. Reducing the minimum cell size will increase the number of total cells 

in the model, which will increase the simulation run timeΦ ¢Ƙƛǎ ǎƘƻǳƭŘ ƻƴƭȅ ōŜ ŘƻƴŜ ŦƻǊ ǘƘŜ ƴƻǘŜŘ άǎƳŀƭƭ 

ŀŎǊŜŀƎŜέ ƳƻŘŜƭǎΦ  The minimum cell size is 220 ft. The maximum number of cells in the X- and Y- 

directions will not be allowed to exceed 100. 

Be sure to select Save and Continue before leaving the Scaled Model area to effect the change. 

3.1.1.5 View 3D Model 

Selection of View 3D Model allows the user to visualize the structure model that has been created in a 

three dimensional format. 

Minimum 

Cell size 
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The initial 3D view will be a high angle representation of the surface with a vertical Z Magnification of 2. 

This Z magnification can be changed by the user. 

A color bar at the top of the view denotes the range of property values in the model area.  

A number of views and operations can be implemented in the 3D View. The following click and drag 

mouse operations can be used: Left ς Zoom, Right ς Pan, and Center ς Rotate. 

¢ƘŜ ŘƛǎǇƭŀȅ ƻŦ ǿŜƭƭǎΣ ŎƻƴǘƻǳǊǎΣ όǎƛƳǳƭŀǘƛƻƴύ ƳƻŘŜƭ ƎǊƛŘΣ ǾƛŜǿ ŀȄƛǎΩǎΣ Ŧŀǳƭǘǎ ŀƴŘ ŀǊŜŀ ōƻǳƴŘŀǊƛŜǎ Ŏŀƴ ōŜ 

activated with selection of the appropriate check boxes. 

The Reset button allows the user to return to the initial orientation on the screen. The Done button 

exits the 3D View screen and returns the user to the prior screen view. 

The View Options button allows the user to select the background display color (Default color is grey). 

The size, font, and color of the well names can be selected by the user (Default is Arial font, size 18, and 

color white). Users are also allowed to choose the well radius size (Default display size is 2, color is 

white.) 
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3.1.2 Layer Properties  

Selection of Layer Properties allows the user to input various static reservoir properties required in the 

simulation model. A group of properties for each layer which has been previously defined is shown in 

the table. The properties are constant for each layer, but may be different between layers. The gross 

thickness previously defined for each layer and the net thickness and net-to-gross values are shown in 

the table. Default values are provided for all other layer properties in the table. These default values 

ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴǎǘǊǳŜŘ ŀǎ ŀŎŎŜǇǘŀōƭŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ǳǎŜǊΩǎ ǎǇŜŎƛŦƛŎ ŀǇǇƭƛŎŀǘƛƻƴΦ  
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Property values are input by double clicking in the Property Value field and inputting the desired value. 

The property units for each property have defaulted to typical units. However, double clicking in the 

Property Unit field for a given property provides a dropdown menu for selection of alternative units. 
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Once all values have been input select Done to save the values. 

Individual layers (all properties) or individual properties (all layers) can be displayed with a left-click on 

the Layer Name or Property Name. Selection of the triangle at the far right of each title will cause the 

order of the list to be inverted. 

 

3.1.3 View Layer Properties  

Selection of View Layer Properties displays a 3D viewer window. It is initially blank. 














































































































































































